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arms and ranches, like other small busi-
nesses. require sound management to survive
and prosper. The continual development of new
agricultural technologies means that farm and
ranch managers must stay informed of the latest
advances and decide whether to adopt them.
Adopting a risky. unproven technology that fails
to meet expectations can cause financial diffi-
culties or even termination of the farm business.
On the other hand. failing to adopt profitable
new technologies will put the farm business at a
competitive disadvantage that could also prove
disastrous in the long run. In addition. changing
public policies regarding environmental protec-
tion, taxes, and income supports can make cer-
tain alternatives and strategies more or less
profitable than they have been in the past. Fi-
nally, changes in consumer tastes, the demo-
graphic makeup of our population, and world
agricultural trade policies affect the demand for
agricultural products.

The continual need for farm and ranch man-
agers to keep current and update their skills mo-
tivated us to write this ninth edition,

This book is divided into six parts. Part |
begins with the chapter “Farm Management
Now and in the Future.” It describes some of the
technological and economic forces driving the
changes we see in agriculture. By reading this
chapter, students will find an incentive to study
farm management and an appreciation for the
management skills modern farm managers
must have or acquire. Part I concludes with an
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explanation of the concept of management and
the decision-making process, with an emphasis
on the importance of strategic planning and de-
cision making.

Part II presents the basic tools needed to
measure management performance. financial
progress. and the financial condition of the farm
business. It discusses how to collect and orga-
nize accounting data and how to construct and
analyze farm financial statements. Data from an
example farm is used 10 demonstrate the analy-
sis process in the chapter on farm business
analysis.

Part [T contains three chapters on basic mi-
croeconomic principles and cost concepts. The
topics in this part provide the basic tools needed
to make good management decisions. Students
will learn how and when economic principles
can be used in management decision making,
along with the importance of the different types
of economic costs in both the short run and the
long run. Economies and diseconomies of size
and their causes are discussed.

Practical use of budgeting as a planning tool
is emphasized in Part IV. The discussion in-
cludes chapters on enterprise. partial, whole
farm. and cash flow budgets. The format and
use for each type of budget. sources of data to
use, and break-even analysis techniques are dis-
cussed in detail.

Topics necessary to further refine a manag-
er's decision-making skills are included in
Part V. Farm business organization and transfer,




risk control, income tax management. invest-
ment analysis. and enterprise analysis are dis-
cussed. The chapter on income tax management
has been updated with the latest changes avail-
able. The chapter on investment analysis includes
a discussion of the concepts of annual equivalent
and capital recovery values. The final chapter
discusses how to separate the whole-farm analy-
sis into profit centers and cost centers.

Part VI discusses strategies for acquiring the
resources needed on farms and ranches, includ-
ing capital and credit. land. human resources.
and machinery. The human resource chapter in-
cludes sections on improving managerial capac-
ity and bridging the cultural barriers that may be
encountered in managing agricultural labor,

The authors would like to thank the instruc-
tors who have adopted the previous edition for
their courses and the many students who have
used it both in and out of formal classrooms.
Your comments and suggestions have been
carefully considered and many were incorpo-
rated in this edition. Suggestions for future im-
provements are always welcome. A special
thanks goes to the McGraw-Hill reviewers for
their many thoughtful ideas and comments pro-
vided during the preparation of this edition.

New to this edition:

» 2 new tables
68 revised tables
6 new figures
10 revised figures
5 new boxes
11 revised boxes
10 new glossary terms

Updated material about:

Example farm (I. M. Farmer) throughout
Farm Financial Standards Council
guidelines

Enterprise budget examples

Partial budgeting examples

Whole-farm budgeting example

Cash flow budget example

Crop insurance rules

PREFACE

LISDA commodity programs

Land values and farm rental rates
Agricultural labor laws

Federal income tax brackets and rates

New or expanded discussion of:

Biosecurity and farm records
Double-entry accounting

Sources of Federal tax revenue

Federal income tax rules for depreciation,
tax-free exchanges, exemptions, and credits
Tax rules by form of business organization
Trusts for passing on assels

Service centers such as grain marketing
True cost of credit

Credit scoring to set interest rates
Employee evaluation instrument

Joint machinery ownership

Present and future value factor formulas in
Appendix

INSTRUCTOR RESOURCES

Instructors. are you looking for additional re-
sources? Be sure to visit www.mhhe.com/kay9e
for the Instructor’s Manual (which includes the
answers (o the end-of-chapter questions), Lab
Exercises, an Electronic Testbank, and accessi-
ble PowerPoint Presentations.

Access is for instructors only and requires a
user name and password from your McGraw-Hill
Learning Technology Representative. To find
your McGraw-Hill representative, go to
www.mheducation.com and click the dropdown
for “Support & Contact.” select “Higher Educa-
tion.” and then click the “GET STARTED™ but-
ton under the “Find Your Sales Rep” section.

Need help? Contact the McGraw-Hill Edu-
cation Customer Experience Group (CXG).
Visit the CXG website at www.mhhe.com/
support. Browse our frequently asked questions
(FAQs) and product documentation and/or con-
tact a CXG representative.
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William M. Edwards
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MANAGEMENT

ood management is a crucial factor in the success of any business, Farms and
ranches are no exception. To be successful, farm and ranch managers need to spend
more time making management decisions and developing management skills than their
parents and grandparents did.

This is because production agriculture in the United States and other countries is
changing: more automation, increasing farm size, continued development of new pro-
duction technologies. growing capital investment per worker. more borrowed or leased
capital. new marketing alternatives, and increased consumer demands. These factors
create new management problems, but also present new opportunities for managers
with the right skills.

These trends will likely continue throughout the rest of the twenty-first century.
Farmers will make the same type of management decisions as in the past, but will be
able to make them faster and more accurately. Advances in the ability to collect, trans-
fer, and store data about growing conditions, pest and disease problems. and product
quality will give managers more signals to which to respond. Moreover, future farm
and ranch operators will have to balance their personal goals for an independent life-
style. financial security. and rural living against societal concerns about food safety.
environmental quality. and agrarian values.




The long-term direction of a ranch or farm is determined through a process called
strategic planning. Farm families establish goals for themselves and their businesses
based on their personal values, individual skills and interests. financial and physical
resources, and the economic and social conditions facing agriculture. They can choose
to emphasize wider profit margins, higher volumes of production, or production of
special services and products. After identifying and selecting strategies that will help
them achieve their goals, farm and ranch operators employ tactical management skills
to carry them out. Many decisions need to be made and many alternatives analyzed.
Finally, the results of those decisions must be monitored and evaluated and control
measures implemented where results are not acceptable,

Chapter 1 discusses factors affecting the management of farms and ranches now
and in the coming decades. These factors will require a new type of manager who can
dbsorb, organize. and use large amounts of information—particularly information re-
lated to new technologies. Resources will be a mix of owned, rented. and borrowed
assets. Products will need to be more differentiated to match consumer tastes and
safety standards. Industrial uses of agricultural products will increase relative to food
uses. The profitability of a new technology must be determined quickly and accurately
before it is or is not adopted. A modern manager will also need new human resource
skills as the number and diversity of employees and consultants increase.

Chapter 2 further explains the concept of management, including strategic planning
and tactical decision making. What is management? What functions do managers per-
form? How should managers make decisions? What knowledge and skills are needed to
be a successtul manager? Answers to the first three questions are discussed in Chapter 2.
Answers to the last question will require studying the remainder of the book.

o at Learnclax
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FARM MANAGEMENT NOW
AND IN THE FUTURE

CHAPTER OUTLINE
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Human Resources

Producing to Meet Consumer Demands
Contracting and Vertical Integration
Environmental and Health Concerns
Globalization

Summary

Questions for Review and Further Thought

What will future farm managers be doing as we
progress through the remaining decades of the
twenty-first century? They will be doing what
they are doing now, making decisions. They will
still be uwsing economic principles, budgets,
record summaries. invesiment analyses, financial
statements. and other management techniques to
make those decisions. What types of decisions
will managers be making in future decades?

CHAPTER OBJECTIVES

1. Discuss how changes in the structure and
technology of agriculture will affect the
next generation of farm and ranch
managers

Identify the management skills that future
farmers and ranchers will need to respond
to these changes

They will still be deciding input and output levels
and combinations and when and how 1o acquire
additional resources. They will continue to ana-
lyze the risks and returns from adopting new
technology. making new capital investments.
adjusting farm size, changing enterprises. and
seeking new markets for their products.

Will anything about management decisions
in the future be different? Yes. While the broad

5




ParT1 Management

types of decisions being made will be the same.
the details and information used will change.
Technology will continue to provide new inputs
to employ and new, more specialized products
for production and marketing. Management
information systems. aided by electronic inno-
vations, will provide more accurate and timely
information for use in making decisions. Farm-
ers and ranchers will have to compete more ag-
gressively with nonagricultural businesses for
the use of land. labor, and capital resources. As
in the past, the better managers will adapt to
these changes and efficiently produce the com-
modities that consumers and industry want.

STRUCTURE OF FARMS
AND RANCHES

The number of farms in the United States has been
decreasing since 1940, as shown in Figure 1-1.
The amount of land in farms and ranches has
been relatively constant. This means the average
farm size and production per farm have increased
considerably, as shown in Figure 1-2, Several
factors have contributed to this change.

7.000
6,000
5,000
4,000

3,000

Nurnber of farms

2,000

1000

!

1

First, labor-saving technology in the form
of larger agricultural machinery. more efficient
planting and harvesting systems, automated
equipment, and specialized livestock buildings
has made it possible for fewer farm workers to
produce more crops and livestock. Second.
employment opportunities outside agriculture
have become more attractive and plentiful.
encouraging labor to move out of agriculture.
Also during this period of change. the cost of
labor has increased faster than the cost of capi-
tal, making it profitable for farm managers to
substitute capital for labor in many areas of
production,

Third, farm and ranch operators have as-
pired to earn higher levels of income and to
enjoy a standard of living comparable to that of
nonfarm families. One way to achieve a higher
income has been for each farm family to control
more resources and produce more output while
holding costs per unit level or even decreasing
them. Other managers, though, have worked to
increase profil margins per unit while keeping
the size of their business the same. The desire
for an improved standard of living has provided

| | }
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Figure 1-1 Number of farms in the United States (1000s).

Soyrce: LS. Census of Agriculture, National Agriculiurdl Statistics Service, USDA; Delimtion adjusted in 1978,
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Figure 1-2 Total sales per farm in 2002 dollars.

Sowrce: .S, Census of Agnculture, USDA, Definition adjusted in 1997,

much of the motivation for increasing farm
size, and new technology has provided the
means for growth,

Fourth, some new technology is available
only in a minimum size or scale. which encour-
ages farmers to expand production and spread
the fixed costs of the technology over enough
units to be economically efficient. Examples in-
clude grain drying and handling systems, four-
wheel drive tractors, large harvesting machines,
confinement livestock buildings, and automated
cattle feedlots. Perhaps even more important are
the time and effort required for a manager to
learn new skills in production, marketing. and
finance. These skills also represent a fixed in-
vestment and thus generate a larger return to the

operator when they are applied to more units of

production. Chapter 9 contains more discussion
about economies of size in agriculture.
Operators who do not wish to grow their
individual businesses will look for alliances and
partnerships, both formal and informal, with
other producers that will allow them to achieve
the same economies as larger operations. Ex-
amples include jointly owning machinery and

Part-time farmers
and ranchers

High-volume, low- |

Low-volume, high- !
margin producers

value producers

Specialty product
and service providers

Figure 1-3 Alternative strategies for farm
and ranch businesses.

equipment with other producers. outsourcing
some tasks such as harvesting or raising replace-
ment breeding stock, and joining small, closed
cooperatives.

As illustrated in Figure 1-3, farmers and
ranchers can choose among four general busi-
ness strategies: low-volume, high-value pro-
ducers; high-volume, low-margin producers;
specialty product and service providers: and
part-time operators,
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Low-Volume, High-Value Producers

Lack of access to additional land, labor, and capi-
tal effectively limits the potential of many grow-
ers for expanding their businesses. For them, the
key to higher profits is producing higher valued
commodities. Some look for nontraditional enter-
prises such as emus, bison, asparagus., or pump-
kins. Promotion, quality standards, and marketing
become critical to their success. Others (ry varia-
tions of traditional commodities, such as organi-
cally grown produce. tofu soybeans. free-range
poultry, or seed crops. Margins may be increased
even more through added processing and direct
marketing. Such enterprises often involve high
production risks, uncertain markets. and inten-
sive management, but can be quite profitable
even on a small scale.

High-Volume, Low-Margin Producers
There will always be a demand for generic feed
grains. oil seeds. fruits and vegetables, cotton, and
livestock products. Many producers choose to stick
with familiar enterprises and expand production as
a means of increasing their income. For then.
squeezing every dollar out of production costs is
critical. Growing the business usually involves
leveraging it with borrowed or rented assets. Profit
margins are thin. so it is critical 1o set a floor under
market prices or total revenue through insurance
products and marketing contracts.

Specialty Product and Service Providers

A third strategy is to specialize in just one or
two skills and become one of the best at per-
forming them. Examples are custom harvesting,
custom cattle feeding. raising seed stock or
replacement breeding stock. repairing and re-
furbishing equipment. hauling and applying
manure. and applying pesticides and fertilizers.
Even agri-tourism can be considered a special
service to consumers. Often a key component of
this strategy is making maximum use of expen-
sive. highly specialized equipment and facilities
and being a low-cost provider. Marketing the

services of the business and interacting with
customers are also important ingredients for
success.

Part-Time Operators

Many farmers hold other jobs in addition to
farming. Part-time farmers and ranchers account
for about 52 percent of the U.S. total, according
to data from the most recent U.S. Census
of Agriculture. However, they produce only
13 percent of total agricultural sales. Many of
these small-scale operations are lifestyvle farms
run by people who enjoy producing crops and
livestock even when the potential profits are
low. Their primary management concerns are to
limit their financial risk and balance farm labor
needs with off-farm employment. A combina-
tion of farming and nonfarm employment may
provide the most acceptable level of financial
security and job satisfaction for many families.
Farms of all sizes will continue to find their
niche in U.S. agriculture. Naturally, the largest
farms contribute the highest proportion of total
sales of farm products, as shown in Table 1-1.
The consolidation of small- and medium-sized
farms and ranches into larger units will likely
continue, as older operators retire and their land
is combined with existing farm units.
Management and operation of farms by
family units will continue to be the norm.
though. This is especially true for agricultural

TaABLE 1-1 | Distribution of Farm Sales,

United States

Sales class Percent of farms  Percent of sales

Less than $10.000 56.6 1.0
$10,000-599,999 25.0 4.9
$100,000-5249.999 fi.6 59
S250,000-8000 gug s 22

§1.000.000 or more 3.7 63.6

Sowrce: 2012 Census of Agricaliure. National Agriculiural
Statistics Service. USDA.
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enterprises that cannot concentrate production
into a small geographic area. such as grain and
cotton production or extensive grazing of cattle
or sheep. Enterprises that can centralize produc-
tion. such as poultry and hog production or cat-
tle feeding, can be more easily organized into
large-scale business entities. Management of
these farms will be segregated into several lay-
ers, and areas of responsibility will be more
specialized. Most managers of centralized pro-
duction enterprises will be salaried employees
rather than owner-operators.

Some family farm businesses will find that
by cooperating with their neighbors and rela-
tives they can achieve many of the same advan-
tages that larger-scale operations enjoy. Decades
ago, farmers formed grain threshing or haying
crews (o take advantage of new harvesting tech-
nology. Today, several farmers may join together
to guarantee a constant, uniform supply of live-
stock or crops in a quantity that can be trans-
ported and processed efficiently. As the number
of input suppliers and processing firms dimin-
ishes. producers must collaborate to maintain
their bargaining position. This is one example of
how a cooperative effort or strategic alliance
can provide economic benefits, Another exam-
ple is several operators forming an input pur-
chasing group to achieve quantity discounts or
purchasing large equipment jointly. A small
amount of managerial independence must be
sacrificed to conform to the needs of the group.
However. personal ownership and operation of
each business is preserved.

NEW TECHNOLOGY

Agricultural technology has been evolving for
many decades and will continue to do so. The
field of biotechnology offers possible gains in
production efficiency, which may include crop
varieties engineered to fit growing conditions at
particular locations, to be resistant to herbicide
damage or to certain insects and diseases. or to
have a more highly valued chemical composi-
tion such as higher protein or vitamin content.

Farm Management Now and in the Future

Livestock performance may be improved by
introducing new genetic characteristics or by
improving nutrient use. New nonfood uses for
agricultural products, such as biodiesel and eth-
anol, will open new markets. but may also cause
changes in the desired characteristics or compo-
sition of products grown specifically for these
uses.

One example of a recent technology is the
use of global positioning systems (GPS) to pin-
point the exact location of equipment in a field.
By combining satellite reception with a yield
monitor on harvesting equipment, the crop
yield can be measured and recorded continu-
ously for every point in the field. Variations in
yield due to soil type, previous crops, different
tillage methods, and fertilizer rates can be
identified quickly and recommendations made
to correct problems. Soil testing by grid sam-
pling can fine tune nutrient recommendations.
This technology is now being used to automati-
cally adjust the application rates of fertilizer
and chemicals as the applicator moves across
the tield. Fertilizer and chemicals are applied
only at the rates and locations needed, which
improves efficiency and lowers costs.

Automated GPS can also keep crop produc-
tion machinery on a consistent course, when
used with automatic guidance systems on trac-
tors, harvesters, and sprayers. Field time and
aperator fatigue are reduced. and more efficient
use of crop inputs results from less overlapping
of applications. Operator errors while using
equipment at night are reduced as well.

These technologies and others yet to be de-
veloped will provide the farm manager with a
continual challenge. Should this or any new
technology be adopted? Is it reliable? The cost
of any new technology must be weighed against
its benefits, which may come in several forms.
There may be increased yields. an improvement
in product quality. less variation in yield. or a
reduced impact on the environment. Decisions
about if and when to adopt a new technology
will affect the profitability and long-term viabil-
ity of a farm or ranch business.
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THE INFORMATION AGE

Many decision-making principles and budgeting
tools have been underused in the past. Individual
farm data needed to use them were not available,
or the process for analyzing the data was too
complex. Recent years have seen rapid changes
in methods of data collection, analysis, and inter-
pretation, Electronic sensors and processors used
in large-scale industries are now accessible and
affordable to farms and ranches, as well as to
purchasers of agricultural products.

Not only will more whole-farm data be
available. but data specific to small land areas or
to individoal animals will also become more
common. These specific data will help managers
customize the treatment of each acre of land or
each head of livestock. Unmanned aerial vehi-
cles, also known as UAVs or drones, are being
used to provide information on the specific loca-
tion of weed and insect infestations or moisture.
permitting a limited. pinpoint application of pes-
ticide or irrigation water. UAVs can also measure
the canopy health of fruit trees, ponding and
drainage problems in fields, nitrogen content of
growing crops. and plant populations. Unlike hu-
mans, they can view crops from above and use
sensitive instruments to record real-time data.

However, the farm or ranch manager is still
needed to interpret the data and decide when ac-
tion is needed and economically justified.

Miniature electronic sensors will be able to
collect and record information from livestock by
continuously monitoring individual animal per-
formance levels, feed intake. and health status.
When undesirable changes are detected. there
could be automatic adjustment in environmental
conditions and feed rations. This information
could also be related back to genetic back-
ground, physical facilities, feed rations, health
programs. and other management factors to im-
prove and fine-tune animal performance. Ear
tags. electronic implants. and detailed produc-
tion records can provide identity preservation of
both crops and livestock from the original pro-
ducer to the final consumer.

Financial transactions may be recorded and
automatically transferred to accounts through
the use of debit cards and bar-code symbols
whenever purchases and sales occur. Smaller
purchases may be made with preloaded cash
cards. These transactions can also be posted
automuatically to the accounting system for an
individual farm and classified by enterprise,
production period, vendor, or business unit.
These technological advances mean that the

| Agriculture in the Age of “Big Data™

(14

B ig Data,” the ability to capture and use
massive volumes of information for decision mak-
ing, is growing increasingly important at all stages
of the agricultural production chain. At the farm
level, data collected by sensors or by drones can be
used to firie-tune decisions about production strate-
gies, such'as when to plant or harvest a crop, when
to irrigate a field. when to apply fertilizer. or when
to treat for insects. Big data can allow livestock pro-
ducers to adjust feed rations based on weather con-
ditions or feed composition, monitor animal health,

or-adjust building temperatures and ventilation for
maximum animal comfort. Beyond the farm gate,
applications of big data can help reduce ¢rop spoil-
age and find the most efficient market channels.

Collecting data alone does not lead to better
decision making. Sophisticated analytical routines
must be used to filter und organize data quickly,
and apply it to a decision framework. Big data can
be overwhelming. The human manager must de-
cide which information is most relevant, useful,
and cost-effective for the individual business,
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Meeting New Challenges: Berilli Farms

B erilli Farms, Inc. consists of only a few
hundred acres. These acres have been transformed
from growing common field grains to producing
high-value specialty crops. Fresh vegetables are sold
to a local wholesale grocer. High-protein alfalfa has
heen contracted to a dairy in the next county. High-
quality turf grass seed goes to a chain of nurseries.
Keeping a stable work c¢rew of 25 machinery
operators, truck drivers; sorters, and crop scouts is
a real test of the Berilli family’s human relations
skills. All of their employees are trained to gather
data on crop growth and yields from monitors
mounted on machinery or from drones, and to

morning before chemicals or fertilizers are ap-
plied, a variable-rate application plan is read into
the control units of the applicators.

download it into their handheld computers, Each

The Berillis use sophisticated crop simulation
computer models to formulate these recommenda-
tions, taking into account ¢urrent input prices and
the selling prices for their products that they have
contracted or hedged. Each week they review their
cash-flow position and electronically transfer op-
erating funds into their business account. All their
crops are protected by multiple peril crop insur-
ance and are committed to delivery uccording to a
detailed production contract.

The grocers. dairies, and nurseries they supply
send them real-time data about the results of qual-
ity tests performed on their products and the vari-
eties selling the fastest, At the end of the year, the
Berillis analyze the costs and returns from each
crop, field, and buyer and replace the least profit-
able ventures with more promising ones.

information in a farmer's accounting system can
be accurate and up to date at the end of each day.
Personal computers, tablets, and smart
phones have greatly enhanced farmers’ capaci-
ties to receive. process. and store information
and to communicate with outside data sources.
Personal data recorders allow precise decisions
to be made in the pickup or on the tractor, as
well as in the office. The first computers were
used primarily to sort data and do calculations,
but increasingly computers are being designed
and used as communication tools. Wireless
transmission technology and global computer
networks are increasing the availability, speed,
and accuracy of information sharing about
weather, markets. and other critical events.
Managers in the past century often found
the lack of accurate. timely. and complete infor-
mation to be frustrating. Modern managers may
still be frustrated by information; only the cause
of their frustration will be the large quantity and
continual flow of information available to them.
A vital task for managers will be to determine

which information is critical to their decision
making. which is useful, and which is irrelevant.
Even when this is done, the critical and useful
information must be analyzed and stored in an
easily accessible manner for future reference.

CONTROLLING ASSETS

Outside capital will continue to be needed to
finance large-scale operations. Management of
traditional sources of farm credit, such as rural
banks. is becoming more vertically integrated,
and funds will come from national money mar-
kets. Credit will also be available from nontra-
ditional sources such as input suppliers and
processors. Farm managers will increasingly
have to compete with nonfarm businesses for
access to capital, as the rural and urban
financial markets become more closely tied
together. This competition will necessitate
more detailed documentation of financial per-
formance and credit needs. and more conformity
to generally accepted accounting principles
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and performance measures. Farmers will need
to use standard accounting methods and prin-
ciples and perhaps even have audited financial
statements to gain access to commercial capital
markets.

Standardized records and online databases
will help make comparative analysis with simi-
lar farms more meaningful. The farm manager
will have to decide whether to train an employee
to carry out the required accounting and analysis
or hire this expertise from outside the business.
Even if outside help is used, the manager must
have the skills and knowledge to read. interpret.
and use this accounting information.

Controlling assets is becoming more im-
portant than owning them. Farmers have long
gained access to land by renting it. Leasing ma-
chinery. buildings. and livestock has been less
common, but will likely increase in use. Cus-
tom farming and contract livestock production
are other means by which a good manager can
apply his or her expertise without taking the
financial risks of ownership. When other par-
ties supply much of the capital, the operator
can produce a larger volume at less risk, al-
though the profit margin may be smaller.

HuMAN RESOURCES

Farm managers are currently depending more
on teams of employees or partners o carry out
specific duties in the operation. Working with
other people will become a more important fac-
tor in the success of the operation. Motivation.
communication, evaluation, and training of
personnel will become essential skills.

Farm businesses will have to offer wages,
benefits. and working conditions competitive
with nonfarm employment opportunities. They
will likely have to follow more regulations
regarding worker safety in handling farm
chemicals and equipment and see that employ-
ees are properly trained in the use of new tech-
nologies. Many of the most efficient farms and
ranches will be those with a small number of
operators or employees who have specialized

responsibilities. They will have mastered the
communication and teamwork skills needed in
such operations.

In many rural areas the agricultural labor
force is shrinking. Employers may have to reach
out to workers from other regions or countries to
meet their needs. Overcoming cultural and lan-
guages differences and complying with labor
laws become critical management skills.

Modern managers will need to take advan-
tage of the expertise of paid consultants and
advisors. For some very technical decisions,
such as diagnosing animal and plant diseases,
developing legal contracts, or executing com-
modity pricing strategies, the manager may pay
a consultant to make recommendations. In
other cases. the farm manager will obtain infor-
mation from outside sources but do the analysis
and decision making. Examples include formu-
lating livestock rations or crop fertility pro-
grams based on the results of laboratory tests.
In either case. the successful manager must
learn to communicate clearly and efficiently
with the consultant. This means understanding
the terminology and principles involved and
summarizing information in a concise form be-
fore submitting it.

PRODUCING TO MEET
CONSUMER DEMANDS

Agriculture has long been characterized by
the production of undifferentiared commodi-
ties. Historically. grain and livestock products
from different farms have been treated alike
by buyers if these products met basic quality
standards and grades. The trend is to offer
more highly specialized and processed food
products to the consumer. so buyers are begin-
ning to implement stricter product standards
for producers.

For example, livestock processors want
uniform animals with specific size and lean-
ness characteristics to fit their processing
equipment. packaging standards, and quality
levels. Improved measuring devices. product
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Box 1-3

Huward Berkmann continues to produce tradi-
tional cross-bred, uniform lean hogs for the local
packing plant. One morning each week, he deliv-
ers a load of hogs. and by evening, he receives
electronicully a summary of the carcass data and
pricing formula from the packer. He downloads
the information onto his swine production appli-
cation and prints out 4 current summary for the
facility from which the hogs came and the genetic
group they represented.

Custom Pork Production: Producing for a Niche Market

A few years ago. Howard started a specialty
group of Berkshire hogs designed for the Japanese
market. The particular coloring and marbling of
the meat earns him a premium price. He negoti-
ated an agreement with a Berkshire breeder in a
neighboring state to supply him with a regular
stream of replucement gilts. Several times a week,
he checks the Japanese livestock markets for for-
ward pricing opportunities, and he has visited his
miarketing contact in Tokyo.

identification, and data processing will make it
casier to pay differential prices to producers
based on product characteristics and to trace
each lot to its point of origin. As processors
invest in larger-scale plants. they must operate
them at full capacity to reduce costs and remain
competitive. Producers who can assure the
packer of a continuous supply of high-quality.
uniform animals will receive a premium price.
Those who cannot may find themselves shut
out of many markets or forced to accept a lower
price.

In crop production, the protein and oil
content of grain and forages is becoming
easier to measure. making differential pricing
possible. Biotechnology research will allow
plant characteristics to be altered and genet-
ically engineered varieties to be produced
for specific uses. regions, and production
technologies.

More agricultural products will be used for
industrial purposes, such as biofuels. renewable
energy, pharmaceutical products, and biode-
gradable packaging. This will require increased
attention to product quality, segregation of pro-
duction, record keeping, and marketing con-
tracts. Traditional marketing channels and price
patterns will change.

Consumer groups and some food compa-
nies are asking that agricultural producers fol-
low specific production practices in order to
have access to their markets. Examples include
cage-free layers. pigs raised without gestation
crates, reduced use of hormones and antibiotics
in livestock, and organically grown fruits and
vegetables. Many of these production methods
require more labor and involve more risks for
growers. Managers must look for market out-
lets that will compensate them for their in-
creased costs.

So-called niche markets will also become
more important, Organic produce, extra-lean
meat. specialty fruits and vegetables, and
custom-grown products for restaurants and
food services will be in greater demand. As
international trade barriers continue to fall,
foreign markets will also be more important.
These markets may require products with spe-
cial characteristics. Farm managers who seek
out these markets and learn the production
techniques necessary to meet their specifica-
tions can realize a higher return from their
resources. The manager will have 1o evaluate
the additional costs and increased risks associ-
ated with specialty markets and compare them
with the potentially higher returns.
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CONTRACTING AND VERTICAL
INTEGRATION

Just as some farmers and ranchers will produce
specific products, others will specialize in a par-
ticular phase of producing more generic prod-
ucts. Examples include raising dairy replacement
heifers, harvesting crops on a custom hire basis,
or producing bedding plants for home garden-
ers. Such operators can develop a high degree of
expertise in their particular area and apply it to a
high volume of production.

Many of these managers produce an inter-
mediate product or service so there may not be
a widespread market at an established market
price. To ensure that they can sell their prod-
uct, they may enter into a marketing contract
with a processor. wholesale distributor. or
other farmers. The contract may guarantee that
a constant supply of product of a minimum
quality and type will be delivered. In some
cases the buyer may supply some of the inputs
and management, such as when pigs or broilers
are finished in contract facilities on indepen-
dent farms. Such arrangements are called verti-
cal integration.

ENVIRONMENTAL AND HEALTH
CONCERNS

As the availability of an adequate quantity of
food becomes ever more taken for granted.
concerns about food quality and food safety as
well as the present and future condition of our
soil. water. and air will continue to receive high
priority from the nonfarm population. Farmers
and ranchers have always had a strong interest
in maintaining the productivity of natural
resources under their control. However. the
off-farm and long-term effects that new pro-
duction technologies have on the environment
have not always been well quantified or under-
stood. As more people decide to live in rural
areas, the contact between farm and nonfarm
residents will increase. This will lead to

increased concern about agricultural wastes
and their effects on air and water quality.
Pressure from nonfarm rural residents may
even cause some production systems such as
concentrated livestock feeding to shift to less-
populated regions, Farm managers will have to
choose between discontinuing those enterprises
and moving their businesses.

As research and experience improve the
understanding of the interactions among various
biological systems, education and regulations
will be used to increase the margin of safety for
preserving resources for future generations. Top
agricultural managers of today recognize the
need to keep abreast of the environmental impli-
cations of their production practices and are of-
ten leaders in developing sustainable production
systems. All farm managers must be aware of
the effects their production practices have on the
environment, both on and off the farm, and take
the steps necessary to keep their agricultural
resources productive and environmentally
beneficial.

The value of agricultural assets, particu-
larly farmland. will be affected by environmen-
tal conditions and regulations. When farms are
sold or appraised. environmental audits become
routine to warn potential buyers of any costs
that might be incurred to ¢lean up environmen-
tal hazards. The crop production combinations
and practices allowed by a farm’s conservation
plan also affect its value. Farm managers will
have to evaluate every decision for profitability
and for how it affects the environment. The suc-
cesstul managers will be those who can gener-
ate a profit while sustaining resources on the
farm and minimizing environmental problems
off the farm.

GLOBALIZATION

Agricultural producers all over the world are
finding that their success or failure is increas-
ingly tied to weather, public policies, and con-
sumer tastes that exist thousands of miles away.
Expansion of markets through international




CHAPTER 1

trade has long been an avenue by which farmers
have sought to enhance the prices of their prod-
ucts and channel increased production to con-
sumers. However. the governments of many
countries, including the United States, have
tried to protect their farmers from foreign com-
petition through the use of trade barriers such as
tariffs. quotas, and sanitary regulations.

In recent years many of these barriers have
been lowered or eliminated. The World Trade
Organization (WTO) is an international organi-
zation dedicated to negotiating freer (rade
throughout the world to increase the efficiency
of food production and improve standards of
living for millions of people. Other cooperative
arrangements such as the North American Free
Trade Agreement (NAFTA) have been able to
achieve similar objectives among smaller groups
of nations,

One long-term effect of such efforts is for
countries and regions to specialize in products
for which they have a comparative advantage,
that is. those that their particular climate. soil,
or labor supply allows them to produce more
efficiently than other regions. Those countries
can then exchange commodities with each
other, and citizens in both countries end up
with a higher and more varied standard of liv-
ing. For example, since the implementation of
NAFTA began in 1994, the United States and
Canada have sold increasing quantities of feed
grains to Mexico, allowing Mexico to increase
its livestock production and the quantity of
meat in the diets of its citizens. Likewise.
Mexico has been able to supply more fresh
fruits and vegetables to U.S. and Canadian
markets, especially during the winter months.
These are examples of a much larger set of
changes known as globalization.

Along with the lowering of trade barriers.
the WTO is working to reduce subsidies and
other favorable treatments to farmers by national
governments that would encourage them to pro-
duce more of a certain product than would be
warranted based solely on competitive market
prices. This is to prevent policies in some
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countries from driving down international com-
modity prices that negatively affect producers in
other countries. Losing price supports or input
subsidies will cause short-term financial losses
for some farmers. but it will increase the effi-
ciency of world agriculture in the long run.

Opportunity or Threat?

Some producers and commodity groups recog-
nize globalization as an opportunity to expand
the markets for their products. Others see the
trends as a threat. especially if they are unable to
produce as efficiently as farmers in other coun-
tries and no longer enjoy the protection of trade
barriers. They may need to develop a strategic
plan that involves reducing production costs,
looking for new enterprises, or finding alterna-
tive markets in which they can better compete.

Besides changing the flow of international
trade. globalization can affect consumer tastes
and preferences. Improved communication and
transportation can introduce consumers to prod-
ucts and types of food with which they were not
familiar previously. Several decades ago. ba-
nanas and other tropical fruits were not common
in eastern European countries. Likewise, con-
sumers in the United States were not familiar
with kiwifruit or some types of imported cheeses.

Globalization also means that farmers and
other producers around the world will increas-
ingly compete for the same raw materials, Pe-
troleum and other forms of energy are subject to
wide swings in world prices. Higher transporta-
tion costs will alter trade patterns. Agricultural
labor will move across borders to fill the de-
mand for workers, regardless of immigration
policies. Investment capital will flow to where
the highest returns are available. Major agri-
business firms operate globally, and can easily
transfer knowledge, information, and capital
from one country to another. All of these
changes will force successful farmers and
ranchers to continually assess their external en-
vironments and internal resources to meet their
long-term goals.
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SUMMARY .

Farmers and ranchers in the twenty-first century are making most of the same basic decisions that
they made in the past century. The difference is they are making them faster and with more accurate
information. Farm businesses will continue to become larger. and their operators will have to acquire
specialized skills in managing personnel, interpreting data. competing for resources with nonfarm
businesses, and customizing products to meet the demands of new markets. Changes in world trade
policies and globalization of agriculture will have both positive and negative effects 1o which farmers
must respond. All this must be done while balancing the need to earn a profit in the short run with
the need to preserve agricultural resources and environmental quality into the future. While some farm
managers will look at these trends as threats to the way they have traditionally operated their businesses,
others will see them as new opportunities to gain a competitive advantage and (o prosper.

mlmbﬂows FOR REVIEW AND FURTHER THOUGHT—

What forces have caused farms and runches to become larger? Which of them are likely to continue? How can
smuller businesses compete successfully?

How will quick access to more information help farm munagers in the twenty-first century make better
decisions?
List two examples of specialty agricultural markets and the changes a conventional producer might have
to make to (i1l them.
4. What agricultural products from other countries do you consume? Do any of these compete with products
produced by farmers in your own country”? .
. List other new challenges not discussed in this chapter that you think farm and ranch managers may have
to face n the future.

(Box phote ) ©Ptal/AGE Fotosiook
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Functions of Management 1. Describe the functions of management
Str aFefgic Fﬂl‘l‘ﬂ.. Management 2. Present the steps in developing a strategic
Decision Making management plan for a farm or ranch
Characteristics of Decisions . .
3. List some common goals of farm

The Decision-Making Environment
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affect decision making
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5. Identify some unique characteristics
of the decision-making environment
for agriculture

Successful farm and ranch managers cannot  and environmental conditions change. Farmers
simply memorize answers to problems, nor can  and ranchers are continually bombarded by new
they do exactly as their parents did. Some manag- information about prices. weather. technology.
ers make decisions by habit. What worked in the  public regulations, and consumers™ tastes. This
past year will also work this year. and maybe again ~ information affects the organization of their busi-
next year. But good managers learn to continually nesses; what commadities to produce; how to pro-
rethink their decisions as economic, technological,  duce them; what inputs to use; how much of each
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input 1o use; how to linance their businesses; and
how. where, and when to market their products.
New information is vital for making new decisions
and will often cause old management strategies to
be reconsidered.

Important changes can occur in climate,
weather, government programs and policies,
imports and exports. international events, and
many other factors that affect the supply and de-
mand situation for agricultural commodities.
Long-term trends must be recognized and nec-
essary adjustments made.

Technology is also a constant source of
change. Examples include the development of
new seed varieties; new methods for weed and
insect control: new animal health products
and feed ingredients: and new designs, controls,
and monitors for machinery and buildings.
Other changes occur in income tax rules. envi-
ronmental regulations. and insurance programs.
These factors are all sources of new information
that the manager must take into account when
formulating strategies and making decisions.

Some managers achieve better results than oth-
ers. even when faced with the same economic con-
ditions. climate, and technology choices. Table 2-1
contains some evidence of this difference in results
from a group of grain farms in a farm business as-
sociation. Farms in the top one-third profit group
had an average return to management and net farm

TABLE 2-1 | Comparison of Mid-Size

Grain Farms in Kentucky

Highest third Lowest third

Ttem (average) (average)

51215158
67.540
14.8%
1,495

499

5 870.288
—-239,529
—16.65%
1,364

574

Gross furm refurns
Return 1o management
Net income as % of gross
Crop acres farmed
Muonths of labor utilized

Sewree: Kentucky Farm Business Muanagerwent Program, Annial
Stunimiary Data 2016 for grain farms 1000 w0 2,000 acres, University
ol Kentucky.

income ratio many times higher than those of farms
in the lowest one-third. However. the high-profit
farms had slightly less labor and only slightly more
land than the low-profit farms. Therefore. the wide
range in net farm income and return on assets can-
not totally be explained by the different quantities
of resources available. The explanation must lie in
the management ability of the farm operators.

FUNCTIONS OF MANAGEMENT

Farm and ranch managers perform many func-
tions. Much of their time is spent doing routine
jobs and chores. However. the functions that
distinguish a manager from a mere worker are
those that involve a considerable amount of
thought and judgment. They can be summa-
rized under the general categories of planning.
implementation. control, and adjustment.

Planning

The most fundamental and important of the func-
tions is planning. It means choosing a course of
action, policy. or procedure. Not much will hap-
pen without a plan. To formulate a plan, managers
must first establish goals, or be sure they clearly
understand the business owner’s goals. Second.
they must identity the quantity and quality of
resources available to meet the goals. In agricul-
ture, such resources include land, water. machin-
ery. livestock. buildings. and labor. Third, the
resources must be allocated among several com-
peting uses. The manager must identify all possi-
ble alternatives, analyze them, and select those
that will come closest to meeting the goals of the
business. All these steps require the manager to
make careful long- and short-run decisions.

Implementation

Once a plan is developed, it must be implemented.
This includes acquiring the resources and materi-
als necessary o put the plan into effect, plus over-
seeing the entire process. Coordinating. staffing.
purchasing, and supervising are steps that fit
under the implementation function.




Control

The control function includes monitoring results,
recording information, and comparing results to
a standard. It ensures that the plan is being fol-
lowed and producing the desired results, or pro-
vides an early warning so adjustments can be
made if it is not. Outcomes and other related data
become a source of new information to use for
improving future plans.

Adjustment

If the information gathered during the control
process shows that outcomes are not meeting the
manager’s objectives. adjustments need to be
made. This may involve fine-tuning the tech-
nology being used, or it may require changing
enterprises. In some cases, more detailed pro-
duction and cost data will have to be collected
to identify specific problems.

Figure 2-1 illustrates the flow of action
from planning through implementation and con-
trol to adjustment. It also shows that information
obtained from the control function can be used
for revising future plans. This circular process of
constant improvement and refinement of deci-

. sions can continue through many cycles. But

Planning

¥

Implementation

L 4

Control

Adjustment

Mew
Information

Figure 2-1 Management flow chart based on
four functions of management.
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first, some basic decisions must be made about
exactly why the business even exists and where
it is headed.

STRATEGIC FARM MANAGEMENT

Management of a farm or ranch can be divided
into two broad categories: strategic and tactical.
Strategic management consists of charting the
overall long-term course of the business. Tactical
management consists of taking short-run actions
that keep the business moving along the chosen
course until the destination is reached.

Always doing things right in farming is not
enough to ensure success. Farmers and ranchers
must also do the right things. Strategic manage-
ment seeks to discover what the right things are
for a particular business at a particular time. Sim-
ply doing what the previous generation did will
not keep the farm competitive in the long run.

Strategic management is an ongoing pro-
cess. However, this process can be broken down
into a series of logical steps:

. Define the mission of the business.
2. Formulate the goals of the business.
. Assess the resources of the business
(internal scanning).
. Survey the business environment (external
scanning).
. Identify and select strategies that will reach
the goals.
6. Implement and refine the selected strategies.

Defining the Mission of the Business

A mission statement is a short description of
why a business exists. For some farms and
ranches. the mission statement includes strictly
business considerations. For a family-owned
and -operated business. the mission of the farm
may be only one component of the overall fam-
ily mission. which may reflect social. religious.
and cultural values as well as economic consid-
erations. Mission statements should emphasize
the special talents and concerns of each farm
business and its managers.
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A Mission Statement

Georgc and Connie Altman huve been milking
cows and growing crops since their early twenties:
Atage 35, they decided to assess where their farm-
ing operation wis and where they wanted it to go.
They chose the following mission statement for

their business: “Our mission is to produce safe and
nutritious milk at a reasonable cost, to maintain and
enhance the quality of the natural resources under
our control, and to contribute toward making our
community a safe and satisfying place to live.”

Formulating the Goals of the Business

Goals provide a reference point for making
decisions and measuring progress. For a family-
owned and -operated farm, the goals of the busi-
ness may be a subset of the overall family goals.
For larger farms where managers are hired. the
owners may define the goals while the manager
strives to achieve them.

Not all farm managers will have the same
goals, even when their resources are similar. This
is because people have different vaiues. Values
influence the goals people set and the priorities
they put on them. Table 2-2 lists some typical
values held by farmers and ranchers. How
strongly they feel about each of them will affect
their business and family goals. When more than
one person are involved in setting goals. it is im-
portant to recognize differences in values and to
be willing to compromise, if necessary, to arrive
at a mutually acceptable set of goals.

When goals are being established. keep in
mind the following important points:

1. Goals should be written. This allows everyone
involved to see and agree on them and
provides a record for review at later dates.

2. Goals should be specific. “To own 240 acres
of class I farmland in Washington County™
is a more useful goal than “to own land.” Tt
helps the manager determine whether a goal
has been reached and provides a sense of
accomplishment and an opportunity to think
about defining new goals.

3. Goals should be measurable. The goal of
owning 240 acres is measurable, and each
year the manager can gauge progress
toward the goal.

Goals should have a timetable. “To own
240 acres within 3 years"” is more useful
than a goal with an open-ended or vague
completion date. The deadline helps keep
the manager focused on making progress
toward achieving the goal.

TABLE 2-2 | Common Values Among
Farmers and Ranchers

Do you agree or disagree?
1. A farm or ranch is a good place to raise a family.
2. A farm or ranch should be run as a business.
. It is acceptable for farmers to borrow money.
- A farmer should have at least 2 weeks of vacation
each year.
. It is better to be self-employed than to work for
someone else.
. It is aceeptable for a farmer to also work off the farm.
. It is more enjovable to work alone than with other
peaple.
. Furmers should strive to conserve soil and keep
water and air resources clean,
). A family farm should be passed on to the next
generution.
. All family members should be involved in the
operation.




A farm operated by a family unit often has
more than one set of goals because of the close
and direct involvement of family members with
the farm business. There can be personal goals as
well as business goals, and each individual within
the family may have different goals. In these situa-
tions, it is important to use a family conference or
discussion to agree on at least the business goals.
Without an agreement, everyone may go in differ-
ent directions, and none of the business goals will
be reached. This also applies to farms and ranches
with multiple partners or shareholders.

Individuals and the businesses they manage
differ, so many potential goals exist. Surveys
of farm operators have identified the following
common farm and ranch goals:

e Produce an abundant and safe supply of
food. Survive: stay in business; do not go
broke: avoid foreclosure.

Maximize profits: get the best return on
investment.

Maintain or increase standard of living:
attain a desirable family income.

Own land; accumulate assets.

Reduce debt; become free of debt.
Avoid years of low profit: maintain a
stable income.

Pass the entire farm on to the next
generation.

Increase leisure and free time.

Increase farm size: expand: add acres.
Maintain or improve the quality of soil,
water, and air resources.

= Own and manage my own business.

These goals are stated in a general manner and
would need to be made more specific before
they would be useful to an individual business.
Rarely does a single goal exist; farm operators
usually have multiple goals. When this occurs,
the manager must decide which goals are most
important. Some combinations of goals may be
impossible to achieve simultaneously, which
makes the ranking process even more important.
Another job for the manager is to balance the
tradeoffs among conflicting goals.
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Prioritizing Goals

Any of the goals listed may rank first for a certain
individual, depending on the time and circum-
stances. Goals can and do change with changes in
age. financial condition. family status. and expe-
rience. Also, long-run goals may differ from
short-run goals. Profit maximization is often
assumed to be the major goal of all business.
However, farm operators often rank survival or
staying in business above profit maximization.
Achieving a profit plays a direct, or at least an
indirect, role in meeting many other possible
goals, including business survival.

Profit is needed to pay family living expenses
and taxes. increase owner equity, decrease debt,
and expand production. However, several possible
goals on the list imply minimization or avoidance
of risk. which may conflict with profit maximiza-
tion. The most profitable long-run production
plans and strategies are often among the most
risky as well. Fresh fruit and nut farms can be
highly profitable one year. but lose their entire
crop the next. Highly variable profits from year to
year may greatly reduce the chances for survival
and conflict with the desire for a stable income.
For these and other reasons, profit maximization is
not always the most important goal for all farm
operators. Profit may be maximized subject to
achieving minimum acceptable levels of other
goals, such as security. leisure, and environmental
stewardship. Nevertheless, profit maximization
has the advantage of being easily measured. quan-
tified, and compared across different businesses.

Assessing the Resources of the Business
Farms and ranches vary widely in the quantity
and quality of physical, human, and financial
resources available to them. An honest and
thorough assessment of these resources will
help the manager choose realistic strategies for
achieving the goals of the business. This process
is often called internal scanning.

Physical Resources  The land base is proba-
bly the most critical physical resource. Productiv-
ity, topography. drainage. and fertility are just a few
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of the qualities that determine the potential of land
for agricultural use. The number of acres available
and their location are also important. In many
states, detailed databases exist that describe the im-
portant characteristics of a particular tract of land.

Other physical resources that should be
evaluated include breeding livestock, buildings
and fences, machinery and equipment, irrigation
installations, and established perennial crops
such as orchards, vineyards. and pasture.

Human Resources The skills of the
operator(s) and other employees often determine
the success or failure of certain enterprises.
Some workers are talented with machinery.
while others do better with livestock. Still others
excel at marketing or accounting. Equally impor-
tant is the degree to which each person in the
operation likes or dislikes doing certain jobs.
It is a good idea to conduct a thorough audit of
personal skills and preferences before identify-
ing competitive strategies for a farm business.

Financial Resources  Even when the phys-
ical and human resources are present to carry
out certain enterprises. capital may be a limiting
factor. Financial resources can be evaluated by
completing a set of financial statements and by
exploring the possibility of obtaining additional
capital from lenders or outside investors. These
1ools and strategies will be discussed in detail in
later chapters.

An honest and thorough appraisal of the
farm’s physical, human, and financial strengths
and weaknesses will steer it toward realistic strate-
gies. Particular attention should be given to iden-
tifying resources that will give the farm or ranch a
competitive advantage over other firms. If certain
key resources are found to be in short supply.
strategies to fill these gaps need to be formulated.

Surveying the Business Environment

Critically analyzing the business environment in
which a ranch or farm operates is called external
scanning. Although the major types of livestock
and crops grown in various parts of the world do
not change rapidly. many of their characteristics

have changed. Changing consumer tastes and
expanded international markets have led some
customers to pay premiums for lean meat or
high-protein grains, for example.

Other trends also affect the availability of
new resources and the choices of technology.
Changes in government regulations may create
new constraints, or even remove some. The pru-
dent manager must be aware of all these changes
in the external environment and react to them
early. If new production practices that lower
costs per unit are adopted by most producers.
then the operation that does not change will
soon be at a competitive disadvantage.

Prices of some key inputs such as fuel and
fertilizer may rise faster than others. This can
affect crop and livestock production practices
used, the choice of products. and the marketing
channels used.

Some trends may represent threats to the
farm or ranch, which could decrease profits if no
corrective action is taken. For example, decreas-
ing consumption of a crop such as tobacco may
require alternative crops to be considered. Other
trends, such as a desire for low-fat diets, may
present opportunities for a farm that can help it
reach its goals faster.

Whether a trend represents an opportunity
or a threat will sometimes depend on the partic-
ular nature and location of the farm. Lowering
of international trade barriers may expose farm-
ers to foreign competition that they have been
protected from in the past. By the same token,
freer trade may open up new markets for
products for which some producers have a com-
parative advantage.

Identifying and Selecting Strategies

Everyone connected with the farm should brain-
storm about possible plans for the future. By
matching up the most promising opportunities
with the strong points of the particular farm or
ranch, an overall business strategy with a high
chance of success can be formulated. Changes
may have to be made. but they will be part of a
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Internal and External Scanning

J une and Carl Washington have raised corn
and hay on their rolling 460-acre farm for nearly
18 years. They have also run 50 beef cows on their

pigs from 60 sows each year. Through hard work
and careful budgeting, they have managed to pay
down their mortgage and send their children off
to school.

It is getting harder to sell the feeder pigs

pigs directly to one of the finishing operations in
the area, but all of them want a larger volume of
pigs, delivered at regular intervals. Without their

they can handle increased hog chores. Besides.
they would have to buy extra corn.

rough pastureland. and farrowed and sold feeder

through local sale barns. They would like to sell

children around to help. June and Carl don’t think

Their county beef producers association is ne-
gotiating a contract to sell high-quality feeder
calves to an out-of-state feedlot, by pooling calves
from all their members. Carl has always enjoyed
working with cattle, After comparing a series of
whole farm budgets developed with the help of
their farm business association consultant, the
Washingtons decide to liquidate their swine oper-
ation and purchase 30 first-call’ heifers. They also
plan to gradually renovate their pastures and sub-
divide them and increase their hay acres. By se-
lecting their best heifer calves for replacements,
they hope to build their herd up to 100 females in
5 years. They will keep supervised performance
analysis (SPA) records to measure the production
and financial success of their venture.

deliberate. integrated plan. not just haphazard
reactions.

Four general business strategies were identi-
fied in Chapter 1: a low-volume, high-value pro-
ducer; a high-volume. low-margin producer; a
special service provider: and a part-lime opera-
tor. Some businesses can expand their options by
forming strategic alliances with other farms or
ranches that have complementary skills, such as
a feeder pig producer and a custom hog finisher.
Alliances can also be formed with processors
and wholesalers.

Some businesses have more possible strate-
gies for reaching their goals than others. In the
arid regions of the western United States. for
example. the land resource is such that the only
alternative may be to use it as pasture for
livestock production. But even in this situation,
the manager must still decide whether to use the
pasture for cow/calt production, for grazing
stocker steers during the summer. or for sheep
and goat production. Other regions have land
suitable for both crop and livestock production,
so more alternatives exist. As the number of

alternatives for the farm’s limited resources
increases. so does the complexity of the man-
ager's decisions.

Implementing and Refining
the Selected Strategies

Even the best strategy does not happen by
itself. The manager must formulate action
steps. place them in a timetable. and execute
them promptly. In some cases, a formal busi-
ness plan will be developed and presented to
potential lenders or partners. Some common
elements found in farm and ranch business
plans are outlined in Box 2-3. Concrete, short-
term objectives need to be set so that progress
toward long-term goals can be measured. The
manager then needs to decide what information
will be needed to evaluate the success or failure
of the strategy and how to collect and analyze
the data.

Above all, strategic management should not
be a one-time. limited process. It is an ongoing
activity in which the manager is constantly alert




Parrl Management

Creating a Business Plan

Oncc you have carried out the strategic
planning process. you may want to organize
your conclusions into a business plan. A well-
written business plan can be useful for justify-
ing a loan application to obtain the capital you
need to follow your plan, for convincing possi-
ble partners and land owners that your farm or
ranch has a viable chance for success in the long
run, and for guiding your own decisions in the
future.
A farm or ranch business plan can include the
following elements:
+ Executive summary: a briel overview of
the current situation and your aspirations
for the future
Mission statement: why the business will
exist
Description of the business: location. major
enterprises. history, legal structure
Products and services: what the business
will produce and sell

Resources available: owned and rented
land, machinery line, useful buildings,
breeding livestock

Potential markets: where products can be
sold, customer base for services or specialty
products

Personnel: who will be involved in the
operation, experience, special skills and
training: availability

Financial statemenis: net worth and net
income statements, cash flow projections,
sources of capital

Risk management strategies: how risk
will be limited to a level consistent with
financial resources and personal tolerance
Letters of reference: from people familiar
with the farming operation and the managers

Online resources for developing a farm or
ranch business plan are available from Purdue
University and the University of Minnesota.

for new threats or opportunities. ready to take
advantage of new resources, and willing to adapt
the farm’s strategies to changes in the values and
goals of the individuals involved.

Tactical Management
Once an overall strategy for the farm or ranch has
been developed, the manager must make racrical
decisions about how to implement it. Tactical
decisions include when and where to market crops.,
what rations to feed livestock. when to trade
machinery. and whom to hire for the milking parlor.
They may be as minute as which field to till on a
given day or which telephone service to buy.
Many different tactics are available to carry
out the same business strategy. Later we will ex-
amine some budgeting tools useful for making
tactical decisions.

DECISION MAKING

Without decisions. nothing will happen. Even
allowing things to drift along as they are implies
a decision. perhaps not a good decision. but a
decision nevertheless.

The decision-making process can be broken
down into several logical and orderly steps:

1. Identify and define the problem or
opportunity.

. Identify alternative solutions.

. Collect data and information.

. Analyze the alternatives and make a decision.

. Implement the decision.

. Monitor and evaluate the results.

. Accept responsibility.

~1 O W el D

Following these steps will not make every deci-
sion perfect. It will, however, help a manager act




in a logical and organized manner when con-
fronted with choices.

Identifying and Defining the Problem

or Opportunity

Many problems confront a farm or ranch man-
ager. Most are tactical decisions such as choosing
what seed to use, selecting a livestock ration,
deciding how to market production, and decid-
ing how to obtain access to land.

Problems may be identified by comparing
results from the business to the levels that could
possibly be attained or that similar farms are
achieving. For example. a farm may have a cot-
ton yield 100 pounds per acre lower than the
average for other farms in the same county on
the same soil type. This difference between what
is (the farm yield) and what should be (the
county average yield or better) identifies a con-
dition that needs attention. What appears to be a
problem is often a symptom of a deeper prob-
lem, however. The low cotton vyields could be
caused by low fertility or inadequate pest con-
trol. These. in turn. could be caused by even
more fundamental production problems.

A manager must constantly be on the alert to
identify problems as quickly as possible. Most
problems will not go away by themselves. Once a
problem area is identified, it should be defined as
specifically as possible. Good problem definition
will minimize the time required to complete the
remainder of the decision-making steps.

Identifying Alternative Solutions

Step two is 1o begin listing potential solutions to
the prablem. Some may be obvious once the prob-
lem is defined. while some may require time and
research. Still others may become apparent during
the process of collecting data and information.
This is the time to brainstorm and list any idea that
comes to mind. Outside consultants and advisors
may be utilized to identify additional alternatives.
Custom, tradition, or habit should not restrict the
number or types of alternatives considered. The
most feasible ones can be sorted out later.
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Collecting Data and Information

The next step is to gather data and information
about the alternatives. Data may be obtained
from many sources, including university exten-
sion services, bulletins and pamphlets from
agricultural experiment stations, electronic data
services. farm input dealers. salespersons of
agricultural inputs, radio and television. com-
puter networks, farm magazines and newslet-
ters, and neighbors. Perhaps the most useful
source of data and information is an accurate
and complete set of past records for the manag-
er's own farm or ranch. New technology for col-
lecting and analyzing data has made it much
easier to have current and complete information
available. Whatever the source, the accuracy.
usefulness. and cost of the information obtained
should be carefully considered.

Decision making typically requires infor-
mation about future events, because plans for
producing crops and livestock must be made
long before the final products are ready to mar-
ket. The decision maker may have to formulate
some estimates or expectations about future
prices and yields. Past observations provide a
starting point, but will often need to be adjusted
for current and projected conditions. Later we
will study risk management techniques that farm
and ranch managers use to soften the effects
of forecasts of future conditions that turn out
to be wrong.

Gathering data and facts and transforming
them into useful information can be a never-
ending task. A manager may never be satisfied
with the accuracy and reliability of the data and
the resulting information. However, this step
must end at some point. Gathering data has a
cost in terms of time and money. Too much time
spent gathering and analyzing data may result
in a higher cost than can be justified by the
extra benefit received. Good judgment and
practical experience may have to substitute for
information that is unavailable or available only
at a cost greater than the additional return from
its use.
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Analyzing the Alternatives

and Making a Decision

Each alternative should be analyzed in a logical
and organized manner. The principles and pro-
cedures discussed in Part Three provide the
basis for sound analytical methods.

Choosing the best solution to a problem is
not always easy. nor is the best solution always
obvious. Sometimes the best solution is to
change nothing. or to go back. redefine the prob-
lem, and go through the decision-making steps
again. These are legitimate actions, but they
should not be used to avoid making a decision
when a promising alternative is available.

After carefully analyzing each alternative,
the one that will best meet the established goals
is normally selected. Some managers create a list
of desired outcomes and assign a score to cach
alternative strategy based on how well it meets
each goal. The scores for all the alternatives can
then be summed and used to rank them.

Sometimes none of the alternatives appears
to be definitely better than any other. If profit
maximization is the primary goal, the alternative
resulting in the largest profit or increase in profit
would be chosen. However, the selection is often
complicated by uncertainty about the future.
particularly future prices. If several alternatives
have nearly the same profit potential. the man-
ager must then assess the probability that each
will achieve the expected outcome and the po-
tential problems that could arise if it doesn’t.

Making decisions is never easy, but it is
what people must do when they become manag-
ers. Most decisions will be made with less than
the desired level of information. An alternative
must be selected from a set of possible actions,
all of which have some disadvantages and carry
some risk. Just because a decision is difficult
is no reason to postpone making it, though.
Many opportunities have been lost by delay and
hesitation.

Box 2-4

S tep 1. ldentify the problem
Soil erosion rates on the more sloping parts of the
farm are above acceptable rates.

Step 2. Identify alternatives

Some of the neighbors use terraces or strip crop-
ping on similar slopes. Many farmers are experi-
menting with reduced tillage or no-till practices.

Step 3. Collect informarion

Study resedrch results from similar soils, compar-
ing reduced tillage, terraces. and strip cropping.
Obtain prices for different equipment and for
building terraces. Visit with neighbors about their
results. Consult extension experts about what
changes in crop production practices and fertility
would be needed,

The Decision-Making Process: An Example

Step 4. Analyze the alternatives and select one

Taking into account long-term costs and effects on
vield, reduced tillage seems to be the most profitable
way to bring soil erosion down to an acceptable level.

Step 5. Implement the decision
Purchase a new planter and modify the tillage
implements.

Step 6. Monitor the results
Compare yields. caleulate machinery and chemical
costs, and measure erosion rates for several years,

Step 7. Accepr responsibility for results

Yields and erosion rites are acceptable. but costs
have increased. Fine-tune fertilizer and pesticide
applications.




Implementing the Decision

Nothing will happen and no goals will be met by
simply making a decision. That decision must
be correctly and promptly implemented, which
means taking some action. Resources need to be
acquired. financing arranged, a timetable con-
structed, and expectations communicated to
partners and employees. This takes organiza-
tional skills, Remember that nor implementing a
decision has the same result as not making any
decision at all.

Monitoring and Evaluating the Results

Managers must know the results of their deci-
sions. The longer it takes for the results of a
decision to become known, the more likely it is
that the results will be different than expected.
Sometimes even a good decision will have bad
results. Good managers will monitor the results
of a decision with an eye toward modifying or
changing it.

The more frequently a decision is repeated,
the more useful it is to evaluate it. Deciding
where to markel crops or what genetic lines to
choose for livestock is done over and over. Mon-
itoring prices received or performance traits
achieved allows better alternatives to be identi-
fied over time. Decisions that can be easily re-
versed also deserve to be evaluated more closely
than those that cannot be changed.

Managers must set up a system to assess the
results of any decision, so that any deviation
from the expected outcome can be quickly iden-
tified. This is part of the control function of
management. Profit and loss statements summa-
rize the economic impact of a decision, yield
records measure the impact on crop production,
and daily milk or feed efficiency logs monitor
livestock performance. Careful observation and
good records will provide new data to be ana-
lyzed. The results of this analysis provide new
information to use in modifying or correcting
the original decision and making future deci-
sions. Evaluating decisions is a way to learn
from past mistakes.
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Accepting Responsibility

Responsibility for the outcome of a decision
rests with the decision maker. A reluctance to
bear responsibility may explain why some indi-
viduals find it so difficult to make decisions.
Sometimes even good decisions bring bad
results, due to uncertainties of markets and pro-
duction. Blaming the government, the weather,
or suppliers and processors when a decision
turns out bad will not improve the results of the
next decision. The manager must try to control
the damage and then turn attention to the future.

CHARACTERISTICS
OF DECISIONS

The amount of time and effort a manager de-
votes to making a decision will not be the same
in every case. Some decisions can be made al-
most instantly, while others may take months
or years of investigation and thought. Some of
the characteristics that affect how the steps in
the decision-making process are applied to a
specific problem include the following:

. Importance
. Frequency
3. Imminence
. Revocability
. Number of alternatives

Importance
Some farm and ranch decisions are more impor-
tant than others. Importance can be measured in
several ways, such as the number of dollars
involved in the decision or the size of the poten-
tial gain or loss. Decisions risking only a few
dollars, such as sorting hogs into pens or buying
small tools, may be made rather routinely. For
these, little time needs to be spent gathering data
and proceeding through the steps in the decision-
making process.

On the other hand, decisions involving a
large amount of capital or potential profits and
losses need to be analyzed more carefully.
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Decisions about purchasing land. installing an
irrigation system, and constructing a new dairy
parlor easily justify more time spent on gather-
ing data and analyzing the alternatives.

Frequency

Some decisions may be made only once in a
lifetime, such as choosing farming or ranching
as a vocation or buying a farm. Other decisions
are made almost daily, such as scheduling field
work activities, balancing livestock rations,
and setting breeding schedules. Frequent deci-
sions are often made based on some rule of
thumb or the operator’s intuitive judgment.
Nevertheless, small errors in frequent deci-
sions can accumulate into a substantial prob-
lem over time.

Imminence

A manager is often faced with making a deci-
sion quickly or before a deadline to avoid a
potential loss. Grain prices moving up or down
rapidly call for quick action. Other decisions
have no deadline, and there is little or no penalty
for delaying the decision until more information
is available and more time can be spent analyz-
ing the alternatives. The thoroughness with
which any decision is made will depend on the
time available to make it.

Revocability

Some decisions can be easily reversed or
changed if later observations indicate that the
first decision was not the best. Examples are
calibrating a seeder or adjusting a feeder, which
can be changed rather quickly and easily.
Managers may spend less time making the ini-
tial decision in these situations, because correc-
tions can be made quickly and at little cost.
Other decisions may not be reversible or
can be changed only at a high cost. Examples
would be the decision to drill a new irrigation
well or to install robotic milking equipment.

Once the decision is made to go ahead with
these projects and they are completed, the choice
is to either use them or abandon them. It may be
difficult or impossible to recover the money in-
vested. These nonreversible decisions justify
much more of the manager’s time.

Number of Alternatives

Some decisions have only two possible alterna-
tives. They are of the ves or no or either, or type.
The manager may find these decisions to be eas-
ier and less time consuming than others that have
many alternative solutions or courses of action.
Where many alternatives exist. such as selecting
seed wvarieties, the manager may be forced to
spend considerable time identifying the alterna-
tives and analyzing each one.

THE DECISION-MAKING
ENVIRONMENT IN AGRICULTURE

Is managing a farm or ranch greatly different
from managing other types of businesses? The
basic functions, principles, and techniques of
management are the same everywhere, but a
typical farm or ranch business has some unique
characteristics that affect the way decisions
are made.

Biological Processes and Weather

One distinguishing characteristic of agriculture
is the limitation placed on a manager’s deci-
sions by the biological and physical laws of
nature. Managers soon find there are some
things they cannot control. Nothing can be
done to shorten the gestation period in live-
stock production, there is a limit on how much
feed a pig can consume in a day. and crops
require some minimum time to reach maturity,
Even attempts to control the effects of climate
with irrigation equipment and confinement
buildings can be thwarted by sudden rainstorms
and blizzards.




The unpredictability of the production pro-
cess is unique to agriculture. Not even the best
manager can forecast with certainty the effects
of variations in rainfall. temperature, disease. or
genetic combinations. This introduces an ele-
ment of risk that most nonfarm businesses do
not face.

Fixed Supply of Land

In most industries, a business can buy more raw
materials or replicate production facilities when
demand for their products increases, However.
the supply of the most valuable resource in agri-
cultural production, land. is essentially fixed.
Farm managers can only try to increase the
productivity of the existing land base or out-
bid other farms for the limited amount of land
available for sale or rent. This makes decisions
about buying, selling, and renting land particu-
larly crucial. It also causes the sale and rental
prices of farmland to be especially sensitive to
changes in the prices of agricultural commodi-
ties and inputs.

Small Size

Fifty-six percent of the farms in the United
States have only one operator (Table 2-3). and
only 1.5 percent have more than three. No other
sector of the economy is so dominated by small-
scale operations. In a large corporation, the
stockholders own the business, while the board

TABLE 2-3 | Number of Operators per

Farm in the United States

Number of operators Percentage

One
Two
Three

Four or more

Senerce: 2012 Census of Agriculture, USDA.
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of directors sets goals. defines policies, and
hires managers to follow them. It is generally
easy to identify three distinct groups: owners,
management, and labor. These distinct groups
do not exist on the typical family farm or ranch.
where one individual or a small group owns the
business, provides the management, and con-
tributes most or all of the labor. This makes it
difficult to separate the management activity
from labor, because the same individuals are
involved. It also causes the constant need for
labor to ger a job done. placing management in a
secondary role, with decisions constantly being
delayed or ignored. Moreover. when the man-
ager’s residence and home life are located on the
farm. personal and business goals and activities
become highly intertwined.

Perfect Competition

Production agriculture is often used as an exam-
ple of a perfectly competitive industry. This
means that each individual farm or ranch is only
one of many and represents a small part of the
total industry. Most agricultural products are
homogeneous: that is. grain. fruits, and vegeta-
bles or livestock from one farm are virtually
identical 10 those from another farm. Therefore,
the individual manager usually cannot affect
either the prices paid for resources or the prices
received for products sold. Prices are determined
by national and international supply and demand
factors. over which an individual manager has
little control except possibly through some type
of collective action. Some managers attempl to
overcome this by finding niche markets or local-
ized markets where they are the only suppliers.
Examples include growers of heirloom produce
or nontraditional livestock products.

All these factors taken together create a
unique environment for making management de-
cistons in agriculture. The remaining chapters will
explain in more detail the principles and tools
used by farm and ranch managers and the particu-
lar types of problems to which they apply them.
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SUMMARY .

Good management usually means the difference between earning a profit or suffering a loss in a
commercial farm or ranch business. Managers must make plans for the farm business. implement the
plans, monitor their success. and make adjustments where needed.

The overall direction in which the farm is headed is defined through the process of strategic
planning. A strategic plan begins with a vision statement of why the business exists. Goals provide
the direction and focus for the process and reflect the values of the managers. After assessing the
internal resources and the external environment of the business. strategies can be identified and
selected. Finally, the strategies must be implemented and the results monitored. The strategic plan is
carried out by making a large number of short-run tactical decisions. Tactical decisions are made by
defining the problem, gathering information about and analyzing alternative solutions, choosing and
implementing an alternative, and evaluating the results,

Farm and ranch managers operate in a different environment than managers of other businesses.
Agriculture relies heavily on biological processes: the supply of farmland is essentially fixed: many
of the same people combine ownership. labor, and management: and the firms usually operate in a
perfectly competitive economic environment.

I QUESTIONS FOR REVIEW AND FURTHER THOUGHT _

. What is your definition of management? Of a farm manager?

. Do farm and ranch managers need different skills than munagers of other businesses? If so. which skills are
different? Which are the same?

. How do strategic management and tactical management differ?

4. Would you classify the following decisions as strategic or tactical? .

a. deciding whether a field is too wet to till

b. deciding whether to specialize in beel or dairy production
¢. deciding whether to take a partner into the business

b. deciding whether to sell barley today or wait until later

. Why are goals important? List some examples of long-term goals for a farm or ranch business. Make them
specilic and measurable and include a tme line.
What are some common goals of farm and ranch families that might be in conflict with each other?
7. What are vour personal goals for the next week? For next year? For the next 5 years?
8. What internal characteristics of the farm should a manager consider when developing a strategic plan?
9. Identily several trends in technology or consumer tastes that a farm manager should consider when developing
astrategic plan.
10. List the steps in the decision-making process. Which steps are part of the planning function of management?
Implementation? Control? Evaluation?
11. What characteristics of a decision affect how much time and eftort @ manager devotes 1o making it?
12, What are some characteristics of agriculture thut make managing a farm or ranch different from munaging
other businesses?

(Bar phioto ) QPGalAGE Fatosteek




MEASURING MANAGEMENT
PERFORMANCE

wo points were made in Chapter 2: (1) setting goals is important and (2) control
is one of the functions of management. In Part Two we will describe how to mea-
sure and analyze profit and other financial characteristics of a farm or ranch business.
Results of the analyses will allow the manager to determine how well and to what
degree the financial goals are being met.

This discussion is also related to the control function of management. Control is a
monitoring system used to assess whether the business plan is being followed and how
well the farm is meeting the goals of the plan. Many of the same records needed to
measure profit and the financial status of the business are also needed to perform the
control function of management. The records provide a method of measuring not only
how well the business is doing but also how well the manager is doing.

This discussion introduces the need for an information management system for the
farm or ranch business. Many choices and options are available in the design and imple-
mentation of a system. ranging from the simple to the complex. The best system for any
business will depend on many factors, including the size of the business, the form of
business organization. the amount of capital borrowed, lender requirements, and what
specific financial reports are needed and in what detail.




Chapter 3 discusses the purposes and components of an information management
system. The next two chapters cover the most common linancial statements. Chapter 4
covers the balance sheet, a financial statement designed to measure the financial condi-
tion of a business at a point in time. The related statement of owner equity shows the
sources of a farm’s net worth.

Chapter 5 introduces the income statement. which provides an estimate of the
value of products and services produced during an accounting period and the costs of
the resources used to produce them. The accuracy of the reported profit depends on
many factors, including the type of record system employed and the effort put forth to
keep good records. The proper recording of cash transactions and how they are sum-
marized in the statement of cash flows are discussed, and the difference between cash
flows and income/expenses is explained. The emphasis will be on understanding what
it takes to accurately measure profit or net farm income. Without an accurate measure-
ment, the effects of past management decisions will be distorted and unreliable infor-
mation will be used to make future decisions.

The tools developed in Chapters 4 and 5 can be used in the control functions of man-
agement. In Chapter 6 financial measures derived from the balance sheet and income
statement are combined with some additional analytical measurements to perform a
whole-farm business analysis. Measures of the financial strength and profitability of the
business can be compared to goals and standards. Areas of strength and weakness can be
identified, and specific problems addressed to improve the overall business performance
s0 as to better meet the operator’s goals.
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CHAPTEHR

ACQUIRING AND
ORGANIZING MANAGEMENT
INFORMATION

CHAPTER OUTLINE

Purpose and Use of Records

Farm Business Activities

Basic Accounting Terms

Options in Choosing an Accounting System

Chart of Accounts

Basics of Cash Accounting

Basics of Accrual Accounting

A Cash Versus Accrual Example

Farm Financial Standards Council
Recommendations

Output from an Accounting System

Summary

Questions for Review and Further Thought

A business with inadequate records can be lik-
ened to a ship in the middle of the ocean that has
lost the use of its rudder and navigational aids.
It does not know where it has been, where it is

CHAPTER OBJECTIVES

1. Appreciate the importance and value of
establishing a good farm or ranch
accounting system

Discuss some choices that must be made
when selecting an accounting system

Outline the basic concepts of the cash
accounting method

Present the basic concepts of the accrual
accounting method and compare them
with cash accounting

Review some recommendations of the
Farm Financial Standards Council related
to choice of accounting method

Introduce some financial records that can
be obtained from a good accounting system

going, or how long it will take to get there.
Records tell the manager where the business has
been and whether it is now on the path to making
profits and creating financial stability. Records

37
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are, in one respect. the manager’s report cand,
because they show the results of management deci-
sions over past periods. Records may not directly
show where a business is going. but they can pro-
vide considerable information that can be used to
correct or amend past decisions and to improve
future decision making. In that way. records
influence the future direction of the business.

For a number of reasons. including the small
scale and diverse production systems of most
farm businesses. farm and ranch records have not
always been totally consistent with the standards
that the accounting profession follows for other
types of businesses. Financial problems on farms
and ranches during the 1980s focused attention
on the many different styles and formats of finan-
cial reports being used. differences in terminol-
ogy. and inconsistent treatment of some accounting
transactions unique to agriculture.

PURPOSE AND USE OoF RECORDS

Several uses for records have already been men-
tioned. Following is a more detailed and expanded
list of the purpose and use of farm records:

. Measure profit and assess financial
condition.

. Provide data for business analysis.

. Assistin preparing reports for partners.
lenders, landlords, input providers, and
government agencies.

. Measure the profitability of individual
enterprises.

5. Assist in the analysis of new investments.
6. Prepare income tax returns.

This is not a complete list of all possible reasons
for keeping and using farm records. Other possi-
ble uses include demonstrating compliance with
environmental regulations, establishing insurance
needs, planning and valuing estates. monitoring
inventories. dividing landlord/tenant expenses.
reporting to partners and shareholders. and
developing marketing plans. Good records are
also essential for splitting income and expenses in
multiple-owner businesses, such as those with
absentee landowners. and to assist with profit-
sharing distributions and share-lease arrangements.
However, the six uses in the list are the more
common and will be discussed in more detail.

" Box 3-1

Thc Farm Debt Crisis from 1983 to 1987 pro-
vided evidence that the farm record-keeping methods
and financial analyses of that time were often inade-
quate or underused. Following the debt crisis, farm
financial education increased, leading to growth in
the number of available books, farm record systems,
and services, but the new methods were generally not
standardized. In 1989, the Farm Financial Standards
Task Force (FFSTF) was formed to address account-
ing and record-keeping problems on farms and
runches. Subsequently. they changed their name to
the Farm Financial Standards Council (FESC).
According to the FFSC website, the FFSC is
“dedicated to helping farmers by promoting uniform
financial reporting and analysis in the ag industry.”

Farm Financial Standards Council

The first report of this group was issued in 1991,
with the goal of making farm financial reporting
more uniform and technically correct. Since then
agricultural educators, accountants, and software
vendors have made a significant effort to bring more
consistency to formats, nomenclature, and defini-
tions in farm accounting and analysis. In 2006, the
FFSC developed a report concerning management
accounting guidelines for agricultural producers.
The FFSC recommendations are updated periodi-
cally. In 2017, updated financial guidelines. as well
as an implementation guide for non-accountants,
were made available. This chapter and the subse-
quent chapters of this text generally follow the
financial accounting recommendations of the FFSC.
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Measure Profit and Assess

Financial Condition

These two reasons for keeping and using farm
records are among the more important. Profit is
estimated by developing an income statement,
the topic for Chapter 5. The financial condition
of the business as shown on a balance sheet will
be covered in detail in Chapter 4.

Provide Data for Business Analysis

After the income statement and balance sheet are
prepared, the next logical step is to use this infor-
mation to do an in-depth business analysis. There
is a difference between making a profir and hav-
ing a profitable business. Is the business profit-
able? How profitable? Just how sound is the
financial condition of the business? The answers
to these and related questions require more than
just preparing an income statement and balance

sheet. A financial analysis of the business can
provide information on the results of past deci-
sions, and this information can be useful when
making current and future decisions.

Assist in Obtaining Credit

Lenders need and require financial information
about the farm business to assist them in their
lending decisions. Following the financial diffi-
culties of the 1980s. agricultural lenders and
bank examiners began requiring more and better
farm records. Good records can greatly increase
the odds of getting a loan approved and receiv-
ing the full amount requested.

Measure the Profitability
of Individual Enterprises

A farm or ranch may include several different
enterprises. It is possible that one or two of the

3-2 | Biosecurity and Farm Records

F ollowing a number of high-profile food con-
tamination problems in recent years, interest in
food safety grew considerably. The Food and Drug
Administration (FDA) is the agency primarily re-
sponsible for regulating the U.S. food supply, al-
though the USDA regulates meats, poultry. and egg
produets. Food contamination can take place at any
point along the supply chain, whether on the farm,
during processing or packing, or during shipping.
Thus, there is a need for product traceability. or the
ability to determine where food items were grown,
how they were grown, and how and where they
were subsequently processed. packed. and shipped.

With a goal of preventing future outbreaks of
food borne illness, the Food Safety Modernization
Act (FSMA) was signed into Taw in 201 1. The Act
requires the FDA (o establish minimum science-
based standards for the safe production and harvest-
ing of produce, In the event of a food contamination
outbreak, it allows the FDA to institute mandatory

recalls with greater public outreach. In addition, it
requires food processors to analyze safety risks and
put into place preventative measures. The Act also
requires increased record keeping for enhanced
traceability, and it contains provisions designed to
improve the safety of food imports. Other products
are regulated under the Federal Meat Inspect Act,
the Poultry Products Inspection Act, and the Egg
Products Inspection Act.

Because of disease concerns, especially fol-
lowing the discovery of the mad cow disease in
Washington state in 2003, there is increased inter-
est in tracking livestock and poultry. The National
Animal Identification System (NAIS) was imple-
mented by the USDA in 2004. The long-term goal
is to allow identification within 48 hours of all
livestock and premises that have had contact with
a disease of concern. NAIS is currently a volun-
tary program at the national level, but some states
have made parts of the program mandatory.
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enterprises are producing all or most of the profit.
and one or more of the other enterprises are losing
money. A record system can be designed that will
show revenue and expense not only for the entire
business but also for each enterprise. With this
information. the unprofitable or least profitable
enterprises can be eliminated, and resources can
be redirected for use in the more profitable ones.

Assist in the Analysis of New Investments

A decision to commil a large amount of capital to
a'new investment can be difficult and may require
a large amount of information to do a proper ana-
lysis. The records from the past opération of the
business can be an excellent source of information
to assist in analyzing the potential investment. For
example. records on the same or similar invest-
ments can provide data on expected profitability.
expected life, and typical repairs over its life.

Prepare Income Tax Returns

Internal Revenue Service (IRS) regulations require
keeping records that permit the proper reporting of
taxable income and expenses. This type of record
keeping can often be done with a minimal set of
records not adequate for management purposes: A
more detailed management accounting system can
produce income tax benefits. [t may identify addi-
tional deductions and exemptions, for example,
and allow better management of taxable income
from year to year. reducing income taxes paid over
time. In case of an IRS audit, good records are
invaluable for proving and documenting all income
and expenses. Chapter 16 expands on managing
information for income tax purposes, while the
present chapter will focus on accounting practices
for managerial purposes.

FARM BUSINESS ACTIVITIES

In designing a farm accounting system, it is use-
ful to think of the three types of business activi-
ties that must be incorporated into the system.
Figure 3-1 indicates that an accounting system
must be able to handle transactions relating not
only to the production activities of the business but
also to the investment and financing activities.

Production
activities

Financing

Investment |
activities | activities

Accounting ||

system l

Figure 3-1 Farm business activities to be
included in an accounting system.

Production Activities

Accounting transactions for production activities
are those related to the production of crops and
livestock. Revenue from their sale. and other
farm revenue such as government program pay-
ments and custom work done for others. would
be included here. Expenses incurred in produc-
ing that revenue—such as feed. fertilizer, chemi-
cals, fuel, interest, and depreciation—are also
part of the production activities that need to be
recorded in the accounting system.

Investment Activities

Investment activities are related to the purchase,
depreciation. and sale of long-lived assets.
Examples would be land, buildings, machinery,
orchards, vineyards. and breeding livestock.
Records kept on each asset should include pur-
chase date, purchase price, annual depreciation
amount, book value. current market value, sale
date, sale price, and gain or loss when sold.

Financing Activities

Financing activities are all transactions related
to borrowing money and paying interest and
principal on debt of all kinds. This includes
money borrowed to finance new investments.
operating money borrowed to finance produc-
tion activities for the year. and accounts payable
at farm supply stores,

Dividing the farm business activities into
these three types illustrates the broad range
of transactions that should be recorded in any
accounting system. It also shows some inter-




CHAPTER 3 Aequiring and Organizing Mansgement Information 41

relations among these activities, Interest ex-
pense comes from financing activities, but it is
a production or operating expense. Deprecia-
tion results from investment in & depreciable
asset, but it is also a production or operating
expense. Therefore. a good accounting system
must be able not only to record all the various
types of transactions but also to assign them to
the appropriate activity and enterprise of the
operation.

BASIC ACCOUNTING TERMS

A person does not need an accounting degree 1o
keep and analyze a set of farm or ranch records,
However, some knowledge of basic accounting
and accounting terminology is useful. One must
fully understand and use any accounting system
and accurately communicate accounting infor-
mation to others. The following terms and defi-
nitions provide the foundation to understand the
material in the remainder of this chapter and
those that follow. Other terms will be defined as
they are introduced.

Account payable—an expense that has
been incurred but not yet paid. Typical
accounts payable are for items charged at
farm supply stores where the purchaser is
eiven 30 to 90 days to pay the amount due.

Account receivable—revenue for a product
that has been sold or a service provided
but for which no pavment has yet been
received. Examples would be custom

work done for a neighbor who has agreed
to make payment by the end of next
month or grain sold on a deferred

payment contract.

Accrued expenise—an expense that accrues
or accumulates daily but has not yet been
paid. An accrued expense has typically not
been paid because the due date or payment
date is in the future. Examples are interest
on loans and property taxes.

Asser—any item of value, tangible or
financial. On a farm or ranch, examples

would be machinery, land, bank accounts,
buildings. grain, and livestock.

Credir—in accounting. an entry on the
right-hand side of a double-entry ledger. A
credit entry 1s used to record a decrease in the
value of an asset or an increase in a liability,
an owner equity. or an income account.

Debit—an entry on the left-hand side of a
double-entry ledger. A debit entry is used
to record an increase in an assel or expense
account and a decrease in a liability or an
owner equity account.

Expense—a cost or expenditure incurred
in the production of revenue.

Inventory—the physical quantity and
financial value of products produced for
sale that have not yet been sold. Farm or
ranch examples would be grain in storage,
or livestock ready for sale or that could be
sold at the time the inventory is taken.

Liability—a debt or other financial
obligation that must be paid in the future.
Examples would include loans from

a bank or other lending institutions,
accounts payable, and accrued expenses.

Net farm income—revenue minus expenses.
It is also the return to the owner's equity
capital, unpaid labor, and management.

Owner equiryv—the difference between
business assets and business liabilities.

It represents the net value of the business
to the owner(s) of the business.

Prepaid expense—a payment made for a
product or service in an accounting period
before the one in which it will be used to
produce revenue.

Profir—revenue minus expenses minus
opportunity costs. Also equal to net farm
income minus opportunity costs.

Revenue—the value of products and
services produced by a business during an
accounting period. Revenue may be either
cash or noncash,
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OrTIONS IN CHOOSING
AN ACCOUNTING SYSTEM

Before anyone can begin entering transactions
into an accounting system, several decisions
must be made about the type of system to be
used. A number of options are available. which
generally fall into the following areas:

. What accounting period should be used?

. Should it be a cash or an accrual system?

. Should it be a single- or double-entry
system?

. Should it be a basic or complete accounting
system?

. Should analysis be done only for the whole
farm, or for each enterprise?

It is often difficult to make certain types of
changes in an accounting system once one is
established and users are familiar with it. There-
fore. considerable thought should be given and
advice obtained when making the initial selec-
tion of an accounting system.

Accounting Period

An accounting period is a period of time, such as a
quarter or a year, for which a financial statement is
produced. Under a calendar-year accounting
period, all transactions occurring between January |
and December 31 of each year are organized and
summarized into financial reports. By contrast,
fiscal-vear accounting uses a 12-month period
that may begin on any date. Accounting can be
done on a fiscal-year basis for management as well
as income lax purposes. When a shorter period is
chosen, such as quarterly reporting. everything
should still be consolidated into annual reports.

It is generally recommended that a firm's
accounting period follow the production cycle
of the major enterprises and end at a time when
business activities are slow. For most crop
production activities and some livestock, a
December 31 ending date fits this recommenda-
tion. so most farmers and ranchers use a
calendar-year accounting period. However,

winter wheat, citrus crops. and winter vegetables
are examples of crops where intensive produc-
tion or harvesting activities may be under way
around December 31. These producers may want
to consider a fiscal-year accounting period that
ends after harvesting is completed. Large dairies
and commercidl feedlots with continuous feed-
ing activities would have a difficult time finding
a month when business transactions are much
slower than any other month. They could just as
well use any convenient accounting period.

CHART OF ACCOUNTS

A chart of accounts lists and organizes all
accounts used by the accounting system. It
includes the broad categories of assets, liabili-
ties, equity, revenue. and expenses, each with
subaccounts and perhaps other subaccounts
under those. For example, repairs would be a
subaccount under expenses and could have its
own subaccounts for building and machinery
repairs. The number of accounts will vary from
business to business depending on size. number
of enterprises. needs of the manager, and many
other factors. More accounts allow for a more
detailed analysis but require more time and
accounting knowledge.

Each account is typically assigned a number
to assist in tracking accounts. These numbers are
assigned from a range of numbers allotted to each
broad category. For example. all assets may be as-
signed numbers between 100 and 199, liabilities
200 to 299, and so forth. This type of number-
ing system allows the person making entries to
quickly find, organize. and track accounts. When
choosing account names, it may be useful to look
at IRS Schedule F, Form 1040, used to report farm
income and expenses for income tax purposes. If
the chart of accounts contains the same names as
Schedule F. it is easy to transfer amounts from the
accounting system to Schedule F.

Table 3-1 is an example of a basic chart
of accounts for a farm business. Many more
accounts would be necessary for a large busi-
ness with multiple enterprises, because such a
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TABLE 3-1 | Example Chart of Accounts

Account

Description

Type

Asset-related accounts
1010
1020
1100
1200
1300
1400
1470
1500
1510
1600
16490
1710

Liability-related accounts
2000
2420
2480
2600
27440

Equity-related accounts
3000
3010
3020

Revenue-related accounts
4020
4080
4100
4200
5000

Expense-related accounts
6400
6500
6600
6750
G760
7010
T050
700
7900

Cash on hand

Checking account

Accounts receivable
Inventory-—crops
Inventory—market livestock
Prepaid expense

Other current assets
Equipment

Building
Inventory—breeding livestock
Land

Accumulated depreciation

Accounts payable

Current portion long-term debt
Other current linhilities
Noncurrent lrabilities—land
Other noncurrent labilities

Retained earnings
Conrributed capital
Valuation equity

Sales crops

Sales livestock
Government payments
Other income

Gainflass on sale of assets

Crop expense
Livestock expense
Depreciation expense
Feed und grain expense
Repairs

Property taxes
Insurance expensc
Interest expenses
Other expense

Cash

Cash

Accounts redeivable
Inventory
Invemory

Other current assels
Other current assets
Fixed assets

Fixed assets

Fined dssets

Fixed assets

Accumulated depreciation

Accounts payable

Other current ligbilities
Onher current linbilities

Noncurrent lighilities
Noncurrent lhiabilities

Equity
Equity
Equity

Income
Income
Income
Income
Income

Expenses
Expenses
Expenses
Expenses
Expenses
Expenses
Expenses
Expenses
Expenses
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business would need a detailed financial man-
agement analysis.

Cash Versus Accrual Accounting

This topic will be covered again when discussing
income taxes in Chapter 16. However, the dis-
cussion here will be restricted to accounting for
management purposes and not for income taxes.
While the concepts are the same in either case.
the advantages and disadvantages of each
accounting method may be different, depending
on the use for management or income tax
purposes. The basics of cash and accrual
accounting will be discussed in later sections of
this chapter.

Single Versus Double Entry
With a single-entry cash system, only one entry
is made in the books to record a receipt or an
expenditure. Sale of wheat would have the dollar
amount recorded under the Grain Sales column
in the ledger. A check written to pay for feed
would have the amount entered under the Feed
Expense column. The other side of the transaction
is always assumed to be cash, which changes
the balance in the checking account. In practice,
the checkbook register might be thought of as the
other entry, but one not included in the ledger.
A double-entry system records changes in
the values of assets and liabilities as well as rev-
enue and expenses. There must be equal and off-
selting entries for each transaction. This system
will result in more transactions being recorded
during an accounting period. but it has two
important advantages:

I. Improved accuracy, because the accounts
can be kept in balance more easily
2. The ability o produce complete financial
statements. including a balance sheet,
at any time, directly from data already
recorded in the system
The improved accuracy of double-entry account-
ing comes from the two offsetting entries. which
means that debirs must equal credits for each

transaction recorded. It also means that the basic
accounting equation of

Assets = Liabilities + Owner Equity

will be maintained. The double-entry system main-
tains the current values of assets and liabilities
within the accounting system. allowing financial
statements to be generated directly from the ac-
counting system without any need for outside
information.

Whole Farm Versus Enterprise
Accounting

Most farm and ranch record systems summarize
income, expenses, and profits for the entire farm.
Managers can then evaluate the performance of
the business compared to past years and other
farms. However, if the farm produces multiple
products. it is helpful to know which ones con-
tribute most to the overall profitability. Dividing
the business into individual enterprises or profit
centers allows the manager to identify areas that
are generating a satisfactory return and those that
need to be improved or discontinued. Chapter 18
discusses enterprise analysis in more detail.

Basic Versus Complete System
The most basic and simple accounting system
would be one that is manual and uses cash
accounting only. A complete system would be
computerized with capabilities for both cash
accounting for tax purposes and accrual account-
ing for management purposes. It would also be
able to track inventories. compute depreciation,
track loans. perform enterprise analysis, and
handle all employee payroll accounting.
Between these two extremes are many possi-
bilities. For example, a simple basic system can be
maintained on a computer with any one of a num-
ber of personal finance software programs avail-
able. The next stép up would be any of several
small business accounting programs that can be
used for farm accounting by changing the account
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Double-Entry Accounting: Equal and Offsetting Transactions

In double-entry accounting, every transaction is
entered twice. For every debit, therg is an equal
and offsetting credit and vice versa. It is easy to
fall into the trap of thinking all debits are bad and
all credits are good. but accounting procedures
make no such distinction. A debit is simply an en-

of asset accounts and increases in liabilities, equity.
or income accounts. For example, a checking ac-
count balance is an asset account where a debit is an
increase and a credit is a decrease in the account
balance. The receipt of cash from crop sales would
be recorded in the debit column of the checking ac-

count balance and the same amount would be re-
corded in the credit column of a crop sales account.

Although a complete treatment of double-entry
accounting is beyond the scope of this chapter, a
few common examples follow.

try on the left side of the ledger, while a credit is
an entry on the right side.

Debits record increases in asset accounts or ex-
pense accounts, but decreases in liability or owner
equity accounts. Credits record decreases in the value

Receive income from a crop sale
Account

1010 Cash

4020 Crop sales

Comment
Increase in asset
Increase in income

Debit ($)
12,000

Credit ($)

12,000

Write a check for farm insurance
Account

7050 Insurance Expense

1010 Cash

Debit (§)
9,320

Credit ($) Comment
Increase in expense

9.320 Decrease in asset

Borrow operating capital

Debit (5)
15.000

Comment
Increase in asset
Increase in liability

Account
1010 Cash
2010 Operating loan

Credit ($)

15,000
Depreciate machinery

Account

6601 Depreciation expense—pickup
6602 Depreciation expeise—tractor
1710 Accumulated depreciation

Debit ($)
3.000
8.000

Credit (§) Comment
Increase in expense
Increase in expense

11,000 Decrease in assel

Pay account at feed store
Account

2001 Account at County Feed
1010 €ash

Debit (5)
1,200

Credit ($) Comment
Decrease in liability

1,200 Decrease in asset
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names. These programs can do either cash or ba-
sic accrual accounting. Most are inexpensive but
relatively powerful programs that often do a good
job of disguising the fact that the user is dealing
with debits and credits, Very little accounting
knowledge is needed to use these programs and to
get useful and accurate output,

Most farmers and ranchers desiring a com-
plete system use compulter software accounting
programs written specifically for agricultural
use. These programs use agricultural terminol-
ogy and are designed to handle many of the situ-
ations unique to agriculture such as accounting
for raised breeding livestock. government farm
program payments, operating loans, and quanti-
ties of product sold or in inventory. Many also
allow the user to maintain both cash and accrual
records for each year within the same program.
This makes it easy to pay income taxes on a cash
basis while still having complete accrual records
for making management decisions. Some com-
panies sell a basic program along with a number
of optional add-on modules. This allows the
user to become familiar with the program and its
basic output without being overwhelmed by its
complexity. Later, modules for inventory, depre-
ciation, payroll. and production records can be
added as needed or desired.

How complete the accounting system should
be for any given farm business will depend pri-
marily on the answers to three questions:

1. How much accounting knowledge does
the user have?
. How large and complex is the farm business
and its financial activities?
. How much and what type of information
is needed or desired for management
decision making?

The lack of accounting training should not deter
farmers and ranchers from using one of the more
complete software accounting programs. Many
of them require only a limited knowledge of
accounting. Additional accounting information
is available in the form of self-help manuals,
adult education courses. and community college

courses. The price of the more complete and
therefore more expensive farm accounting pro-
grams may include some training on using that
specific software program as well as free techni-
cal assistance for a time.

The larger the furm business, the more the
enterprises involved, the more the employees
hired. the more the depreciable assets owned, and
the more the money borrowed, the more the need
for a complete accounting system. Accounting
programs that compute depreciation. track inven-
tories, generate budgets. reconcile checks. and
complete employee payrolls as part of the ac-
counting system become increasingly necessary
and useful. Users who begin with a basic ac-
counting system often find additional output
useful and perhaps needed. This is one advan-
tage of beginning with a complete system or one
that can be easily upgraded.

BaAsics oF CASH ACCOUNTING

The term cash in the name is perhaps the best
description of this accounting method. With
only a few exceptions. no transaction is recorded
unless cash is spent or received.

Revenue
Revenue is recorded only when cash is received
for the sale of products produced or services
provided. The accounting period during which
the products were produced or the services pro-
vided is not considered when recording revenue.
Revenue is recorded in the accounting period
when cash is received regardless of when the
product was produced or the service provided.
Cash accounting can and often does result in
revenue being recorded in an accounting period
other than the one in which the product was pro-
duced. A common example is a crop produced in
one year. placed in storage, and sold the follow-
ing year. Any accounts receivable at the end of
an accounting period also result in cash being
received in an accounting period after the prod-
uct was produced or the service provided.
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Expenses
Cash accounting records expenses in the account-
ing period during which they are paid, that is,
when the cash is expended. The accounting
period in which the product or service was pur-
chased is not considered. Expenses can therefore
be recorded in an entirely different year or
accounting period than the one in which the pur-
chased product or service generated a product
and related revenue. Items may be purchased and
paid for late in one year but not used until the
next, and items used in one year may not be paid
for until the following year. The first case is an
example of a prepaid expense, and the latter of
an account payable. An accrued expense such as
interest is another example. Here, an item (bor-
rowed money) is being used in one year, but the
cost of that item (interest) will not be paid until
the next year when the annual payment is due.
There is one major exception to the rule that
only cash expenses are recorded in a cash ac-
counting system. Although depreciation is a
noncash expense, it is generally considered an
expense when using cash accounting.

Advantages and Disadvantages
Cash accounting is a relatively simple, easy-to-
use system that requires very little knowledge of
accounting. It also has some definite advantages
for many farmers and ranchers when computing
taxable income for income tax purposes.
However, these advantages are offset by one
major disadvantage. As noted. it is common (o
have revenue and expenses recorded in a year
other than the year the product was produced or
the expense was used to produce a product.
Therefore. neither the revenue nor the expenses
may have any direct relation to the actual pro-
duction activities for a given year. The result is
an estimated profit that may not truly represent
the profit from the year’s production activities.
This inability of cash accounting to properly
match revenue and expenses within the same
year that the related production took place is a
major disadvantage of this method. Compared to

the true profit, the profit shown by cash account-
ing can be greatly distorted. It may be overesti-
mated in some years and underestimated in
others. If this estimate of profit is then used to
make management decisions for the future, the
result is often poor decisions.

BASICS OF ACCRUAL ACCOUNTING

Accrual accounting is the standard of the ac-
counting profession. It requires more entries and
accounting knowledge than cash accounting.
However, it provides a much more accurate esti-
mate of annual profit than does cash accounting.

Revenue
Accrual accounting records as revenue the value
of all products produced and all services pro-
vided during a year. Whenever the products are
produced and sold and the cash received all in
the same year, this is no different than cash
accounting. The difference occurs when the
product is produced in one year and sold in the
next, or when cash for 4 service is not received
until a later year. Accrual accounting empha-
sizes that the value of a product or service should
be counted as revenue in the year it was pro-
duced, no matter when the cash is received.

The handling of inventories is a major differ-
ence between cash and accrual accounting on
farms and ranches. Accrual accounting records
inventories as revenue. A simple example will
show why this is important. Assume a farmer
produces a crop but places it all in storage for sale
the following year, when prices are expected to
be higher. In the year of production. there would
be no cash sales but presumably some cash
expenses. Under cash accounting, there would be
a negative profit (loss) for the year. This result is
a poor indicator of the results of the production
activities for the year and completely ignores the
value of the crop in storage.

Accrual accounting includes an estimate of
the value of the crop in storage as revenue in the
year it was produced. This is done by adding
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an inventory increase from the beginning to the
end of the year to other revenue. An inventory
decrease is deducted from other revenue. The
result is an estimated profit that more accurately
describes the financial results of the production
activities for the year. In the same manner and
for the same reason, any uncollected amounts for
services provided (accounts receivable) are also
recorded as revenue.

Expenses

One principle of accounting is mairching. This
principle states that once revenue for a year is
determined, all expenses incurred in the produc-
tion of that revenue should be recorded in the
same year. The results for items purchased and
paid for in the same year are the same for cash
and accrual accounting. Differences arise when
items are purchased in the year before the one in
which they produce revenue (prepaid expenses)
or payment is not made until the year after the
items are used (accounts payable and accrued
expenses ).

To match expenses with revenue in the
proper year, an accounting entry must cause
(1) prepaid expenses to show up as expenses in
the year after the item or service was purchased
and paid for; (2) accounts payable to be entered
as expenses, although no cash has yet been
expended to pay for the items: and (3) accrued
expenses at year-end to be entered as expenses,
although no cash has been expended. A typical
example of the latter is interest accrued from
the last interest payment to the end of the year.
This accrued expense recognizes that the bor-
rowed capital was used to produce revenue in
one vear, but the next cash interest payment
may not be due for several months into the fol-
lowing year.

Advantages and Disadvantages

A major advantage of accrual accounting is that
it produces a more accurate estimate of profit
than can be obtained with cash accounting.

Related to this is the accurate information it
provides for financial analysis and manage-
ment decision making. These advantages make
accrual accounting the standard of the account-
ing profession and generally required for all cor-
porations selling stock to the public. The latter
requirement ensures that potential investors can
base their investment decision on the best finan-
cial information possible.

The disadvantages of accrual accounting
are primarily the additional time and knowledge
required to properly use this method. Also. ac-
crual accounting may not be the best choice for
all farmers and ranchers to use when calculating
their taxable income.

A CASH VERSUS ACCRUAL
EXAMPLE

The differences between cash and accrual
accounting and the resulting effect on annual
profit may be best explained with an example.
Assume that the information in the following
table contains most of the relevant transactions
related to producing a crop in the year 2020.
Note. however. that transactions related to the
2020 crop year occur in 3 years. How would
these transactions be handled with both cash and
accrual accounting, and what would the esti-
mated profit be with each method? Each transac-
tion will be looked at individually, and then the
2020 profit for each method will be calculated.

(a) November 2019

Cash: Increase fertilizer expense by
$20,000. The result is a 2019 fertilizer
expense $20.000 higher than it should be,
because this fertilizer will not be used to
produce a crop or revenue until 2020.
Accrual: Decrease cash by $20.000. and
increase prepaid expense by the same
amount. The result is an exchange of one
asset (cash) for another (prepaid expense),
with no effect on fertilizer expense for
2019.
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(b) May 2020

Cash: Increase seed, chemicals, and fuel
expenses each by their appropriate share
of $60.000.

Accrual: Decrease cash by $60.000. and
increase seed, chemical, and fuel expenses
each by their appropriate share of $60,000.

May 2020

Sometime during 2020, the prepaid
expense must be converted to fertilizer
expense.

Cash: No entry. It has already been
counted as an expense.

Accrual: Decrease prepaid expense, and
increase fertilizer expense each by $20.000.
The prepaid expense is eliminated, and the
$20,000 fertilizer expense now shows up as
a 2020 expense, as it should.

(d) October 2020

Cash: No entry for the drying fuel.
because no cash has been expended.

Accrual: Increase fuel expense and increase
account payable each by $5,000. The result
places the fuel expense in the proper

year (it was used to dry 2020 grain) and
establishes a liability, an account payable in
the amount of $5,000.

November 2020
Cash: Increase grain sold by $100,000.

Accrual: Increase cash by $100.000 and
grain revenue by $100.000. As a part of this
entry, or as a separate entry, grain revenue
should be increased by another $100.000.
and inventory (a new asset) also should be
increased by $100,000. These entries result in
all $200.000 of the 2020 grain being included
in 2020 revenue, even though cash has been
received for only one-half of it.

January 2021
Cash: Increase fuel expense by $5.000.

Accrual: Decrease cash by $5.000, and
decrease account payable by $5,000.
This eliminates the account payable but
does not increase fuel expense. because
that was done in October 2020.

May 2021

Cash: Increase grain revenue by $105.000.

Accrual: Increase cash by $105.,000, increase
grain revenue by $5.000, and decrease
inventory by $100.000. This sale indicates
there was more grain in the bin than was
estimated in November 2020, or that the
price increased since then. To adjust for
either or both of these pleasant outcomes,
grain revenue must be increased by $5.000.
Inventory is decreased by the original amount
to give it a $0 balance. It must have a $0
balance, because all grain has now been sold.

It can be seen from this example that accrual
accounting requires more entries and more knowl-
edge of accounting than does cash accounting.
However, there are several benefits from this extra
work and knowledge. The most important is a
more accurate estimate of profit.

Table 3-2 reviews these transactions and
discusses how they affect calculation of the
2020 income under cash and accrual account-
ing. This business produced grain with a value
of $200,000 during 2020 but sold only half of it.
The other half was in storage at the end of the
year. Expenses to produce this grain totaled
$85.000. However, $20,000 of this amount was
paid in 2019, and $5,000 was not paid until
2021. A comparison of the 2020 profit under
both cash and accrual accounting will show how
this distribution of cash revenue and cash expen-
ditures affects profit.

Cash accounting includes only cash receipts
and cash expenditures during 2020, so as shown
in Table 3-2 there are only two entries. The cal-
culated profit is $40,000. Accrual accounting, by
the use of an inventory change, includes the
value of all grain produced in 2020, even though
not all was sold. Similarly, adjustments through
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TABLE 3-2

Cash Versus Acerual Accounting Example and Effects on 2020 Income

Month and year

Transaction

Cash accounting

Averual accounting

November 2019

May 2020

October 2020

November 2020

January 2021

May 2021

Purchased. paid for and applicd
fertilizer for 2020 grain crop,
$20.000

Purchased and paid for seed,
chemicals, fuel, etc., for 2020
crop. $60,000

Purchased and charged o
account [uel for drying 2020
crap. $5.000

One half of grain sold for
F100.000. The rest placed in
storage with an estimated value
of $100.000

Pay bill for fuel used to dry the
grain, 35,000

Remaining griin seld for
S105.000

Paid cash in 2019 so deducted
as an expense in 2019

Paid cash in 2020 so deducted
as an expense in 2020

No cash pitid in 2020 so this

is not deducted as an expense
in 2020

Only revenue received as cash
in 2020 is counted toward 2020
income. $100.000

Paid cash in 2021 so deducted
as an expense in 2021

Cash received in 2021 so this
counts as 2021 income

Used for 2020 crop so deducted
as an expense in 2020

Used for 2020 crop so deducted
s an expense in 2020

Used for 2020 crop so deducted
as an expense in 2020

Full value of 2020 crop is
counted toward 2020 income,
whether sold or stored,
F200,000

Expense was already accounted
for in 2020

The $5.000 increase in the
value of the grain will count as

$5.000 in 2021 income

the use of a prepaid expense and an account pay-
able record all expenses incurred in producing
this grain as 2020 expenses. The result is a profit
of $115,000. This is a much more accurate esti-
mate of what the 2020 production activities con-
tributed to the financial condition of this business
than the $40,000 estimated by cash accounting.

While cash accounting shows a lower profit
than accrual accounting in 2020, the opposite
may occur in 2021. Assume all grain produced
in 2021 is sold at harvest. The result is cash
receipts for both half the 2020 grain and all the
2021 crop being received in the same year. Cash
accounting would show large cash receipts, only

2020 Income and Expenses

Cash accounting

Accrual accounting

STO0.000 (e)
N/A

Cush grain sales

Grain inventory increase
Total revenue

Fertilizer 0

60,000 (b)

Drying fuel 0
Total expenses

Seed. chemicals, fuel

Net furm income (profit)

S100.000 (e)
TOO0 (¢)

H100,000 $200,000

20,000 (¢)

60,000 (b)

5.000 (d)
$85.000

$115.000

$60,000
£40.000
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one year’s cash expenses. and therefore, a large
profit. Accrual accounting would show the same
cash receipts, but this would be offset by an in-
ventory decrease of $100,000, because no grain
is in storage at the end of 2021. The net total
revenue would then be only the value of the
2021 grain plus the $5.000 increase in value
from the 2020 grain. Again, accrual accounting
would result in a more accurate estimate of what
the 2021 production activities contributed to the
financial position of the business than would
cash accounting.

An alternative 1o accrual accounting is to fol-
low cash accounting procedures throughout the
vear, and then make accrual adjustments at the end
of the accounting year. Adjustments include add-
ing or subtracting inventories of inputs and prod-
ucts, accounts receivable and payable, and other
accrued expenses. The end results for annual gross
income, total expenses, and profit will be the same
as for accrual accounting implemented throughout
the year. Because cash accounting is common on
farms and accepted by the Internal Revenue Ser-
vice for income tax reporting, this hybrid approach
to accounting will be explained in more detail in
Chapter 5.

FARM FINANCIAL STANDARDS
CouNcIL RECOMMENDATIONS
The FFSC report assumes an accrual-based

system throughout its discussion and recom-
mendations on financial analysis measures,

But it also recognizes that a large majority of
farmers and ranchers currently use cash
accounting and will continue to do so for some
time. Simplicity. ease of use, and often income
tax advantages account for the popularity of
cash accounting. Therefore. the FFSC accepts
the use of cash accounting during the year but
strongly recommends that end-of-year adjust-
ments be made to convert the cash accounting
profit to an acerual adjusted profit. The latter
should then be used for analysis and manage-
ment decision making.

The type and nature of some of these accrual
adjustments may be evident in the cash versus
accrual example given. A full discussion of these
adjustments and how they should be done will be
delayed until Chapter 5.

OUTPUT FROM AN ACCOUNTING
SYSTEM

Any accounting system should be able to pro-
duce some basic financial reports. Computerized
accrual systems can generate many different
reports. Figure 3-2 expands on Figure 3-1 to
show the possible products from an accounting
system. The balance sheet and income statement
are shown first, for two reasons. First, they are
the two most common reports to come out of an
accounting system, and second, they are the
subjects of the next two chapters. Some other
possible reports are often necessary and useful

Box 3-4

The different results from using cash or ac-
crual accounting only show up in annual estimates
of profit. Over the full lifetime of the farm busi-
ness, the total liferime before-tax profit would be
the same using either method. The two methods

Annual Versus Lifetime Profit

only serve to divide the total lifetime profit in a
different manner among individual years in the
life of the business. The total lifetime, after-tax
profit could be different because of differences in
timing and amounts of annual income tax.
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Production Investment
activities activities

Financing
activities

3

Accounting
system

Balance

Income

Transaction

statement

General

Journal

Depreciatian

ledger

Inverntary.

schedule

Enterprise

report

Employee

reports

Income tax

records

Statement of

reports

Statement of

cash flows

Family living

awrner equity

expense report

Figure 3-2 Twelve possible reports from an accounting system.

but may not be available from all systems nor
widely used.

Balance sheet The balance sheet is the
report that shows the financial condition of
the business at a point in time. A detailed
discussion of this report and its use will be
covered in Chapter 4.

Income statement An income statement is a
report of revenue and expenses ending with

an estimate of net farm income. This report
will be discussed in detail in Chapter 5.

Transaction journal This is a record of all
financial transactions, including check and
deposit numbers, dates. payees and payers,
amounts, and descriptions. A check register
is a form of a transaction journal but does
not contain all of the above information.
This journal is used to make entries into the
general ledger and to provide an audit trail.
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General ledger The general ledger contains
the different financial accounts for the business
and the balances in these accounts. Balances
in the revenue and expense accounts are used
to prepare an income statement. and balances
in the asset, liability, and owner equity
accounts are used to prepare a balance sheet.

Depreciation schedule A depreciation
schedule is a necessary part of any accounting
system. Annual depreciation on all depreciable
assets must be computed and recorded as an
expense before an income statement can be
produced. This is true whether a cash or an
accrual system is used. Depreciation and the
information contained in a depreciation
schedule are discussed in detail in Chapter 5.

Inventory report This is a useful report,
particularly for large crop farms and
livestock operations. It tracks the quantity
and value of crops and livestock on hand by
recording purchases, sales, births, deaths,
amounts harvested, and amounts fed.

This report is useful for monitoring feed
availability and usage, for developing a
marketing program, and for monitoring any
inventory pledged as collateral for a loan.

Enterprise reports These look like income
statements for each individual enterprise.
They are useful for determining which
enterprises are contributing the most profit
to the business and are therefore candidates
for expansion. Enterprises identified as
unprofitable become candidates for elimination.

Employee records Any business with
employees must keep considerable data
related to each employee. This includes not
only information such as hours worked but
financial data on gross pay, deductions for
income taxes and social security, and so
forth. Several payroll reports must be filed
in a timely manner with both state and
federal agencies. All of this payroll-related
work can be done by hand, but many
computer programs are designed especially
to compute and record gross pay. deductions,

and net pay. If the payroll program is part
of a general accounting program, all of this
information can be automatically entered
into the general ledger.

Income tax reports The information

from any farm accounting system must be
sufficient to prepare the farm tax return. In
some systems, it will be necessary to take
values from the accounting reports and
enter them on IRS Schedule F, Form 1040.
It is helpful if the general ledger accounts
are named and organized in the same way
as the categories on this schedule. Some
computer accounting systems can compile
and print the tax information in the same
format. making it easy to transfer the data.
Other programs can duplicate a Schedule F
and print a completed return.

Statement of cash flows This statement
summarizes all sources and uses of cash
during the accounting period and is useful
when analyzing the business activities during
that period. When prepared monthly, it
allows comparison of actual cash flows with
budgeted cash flows. It is also important as a
source of data when completing a cash flow
budget for the next accounting period.

Statement of owner equity Financial
transactions during the accounting period
will affect the owner equity or net worth

of the business. This statement identifies and
summarizes the sources of these changes.

Family living expense report While not
really a part of the business financial
activities, it is desirable to keep detailed
records of family living expenses. This is
particularly so for any expenditures that may
be deductible on income tax returns. Again,
this can be done manually or included as
part of the farm accounting system. provided
care is taken to be sure business and personal
records are not mixed. Rather inexpensive
computer programs are designed solely for
recording, summarizing, and analyzing
personal expenses and investments.
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SUMMARY .

This chapter discussed the importance. purpose. and use of a good information management sys-
tem as a management tool. Records provide the information needed to measure how well the business
is doing in terms of meeting its goals. They also provide feedback so the results of past decisions can
be evaluated. as can be the decision-making ability of the manager. Finally, individual farm records
are perhaps the single best source of information needed to make current and future decisions.

Any accounting or record system must he able to handle transactions from the production, invest-
ment, and financing activities of the farm business. The choices of accounting period, cash or accrual
accounting, single- or double-entry accounting, whole farm or enterprise accounting, and a basic or
complete system are important. They affect the quantity. quality, and accuracy of the information
provided by the accounting system and the time required to maintain the records. The output required
or desired from an accounting system also must be considered when making these choices.

QUESTIONS FOR REVIEW AND FURTHER THOUGHT _

. What factors affect the choice of accounting period for farmers and ranchers?

2. How would one construct a balance sheet if the accounting was done using a single-entry cash system?
. Is it possible 1o use double entry with a cash accounting system? If so, what are the advantages and disadvantages?
. Is it possible o use single entry with an acerual system? Why or why not?
. Check advertising material for several farm accounting software programs. Are they cash or accrual systems?
Single or double entry? How many of the 12 reports from an accounting system discussed in this chapter are
available from each program? Are any additional reports available?

. Place an X under the columnis) to indicate whether each business event is a production, investment. or .
financing activity.

Event Production Investment Financing

Pay cash for tractor repairs
Borrow $40,000

Pay interest on the loan
Charge $12,000 of fead
Equipment deprecidtes
Sell $35.000 of corn
Purchase pickup

Pay principal on a loan

7. Explain the difference between an account payable and an account receivable.
8. What products might a typical farm or ranch have in inventory at the end of a year?

9. Why are the results from an acernal accounting system recommended for use when making management decisions?

(Box phato b OPixtal/AGE Faiostonk
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THE BALANCE SHEET
AND ITS ANALYSIS

CHAPTER OUTLINE

Purpose and Use of a Balance Sheet

Balance Sheet Format

Asset Valuation

Cost-Basis Versus Market-Basis Balance Sheet
Balance Sheet Example

Balance Sheet Analysis

Statement of Owner Equity

Summary

Questions for Review and Further Thought

Chapter 3 introduced the balance sheet and the
income statement as two of the products or out-
puts from an accounting system. They are part

CHAPTER OBJECTIVES
1. Discuss the purpose of a balance sheet

2. Illustrate the format and structure of a
balance sheet

3. Discuss the different methods of valuing
assets and the recommended valuation
methods for different types of assets

4. Show the differences between a cost-basis
and a market-basis balance sheet

5. Define owner equity or net worth and
show its importance

6. Analyze a firm's solvency and liquidity
through the use of financial ratios derived
from the balance sheet

7. Introduce the statement of owner equity
and explain its construction

of a complete set of financial statements but
are meant to serve different purposes. The bal-
ance sheet, also called the net worth statement,

57
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summarizes the financial condition of the busi-
ness at a point in time, while an income state-
ment summarizes the financial transactions that
affected revenue and expenses over a period of
time. The purpose of an income statement is to
provide an estimate of net farm income or profit.
while the balance sheet calculates net worth or
owner equity by valuing and organizing assets
and liabilities.

Many transactions affect both the balance
sheet and the income statement. Transactions can
occur daily, so the balance sheet can change daily.
That is why the point-in-time concept is empha-
sized when discussing the balance sheet. The con-
nection between these two financial statements
will be discussed at the end of this chapter.

PURPOSE AND USE
OF A BALANCE SHEET

A balance sheet is a systematic organization of
everything owned and owed by a business or an
individual at a given time. Anything of value
owned by a business or an individual is called an
asset, and any debt or other financial obligation
owed to someone else is referred to as a liability.
Therefore, a balance sheet is a list of assets and
liabilities that concludes with an estimate of net
worth, calculated by taking the difference
between the value of assets and liabilities. This
difference is the amount the owner(s) have
invested in the business, and is often referred to
as owner equity. The balance in a balance sheet
comes from the requirement that the ledger be in
balance through the basic accounting equation of

Assets = liabilities + owner equity

Rearranging this equation allows finding owner
equity once assets and liabilities are known:

Owner equity = assels — liabilities
A balance sheet can be completed any time

during an accounting period. One of the advantages
of a computerized accounting system is the

ease with which a balance sheet can be prepared.
Most balance sheets are prepared at the end of
the accounting period. December 31 on many
farms and ranches. This procedure allows a
single balance sheet to be an end-of-the-year
statement for one accounting period and a
beginning-of-the-year statement for the next
accounting period. For purposes of comparison
and analysis, it is necessary to have a balance
sheet available for the beginning and end of each
year. Interim balance sheets might need to be
constructed at other times during the year such
as when applying for loans.

The financial position of a business at a
point in time is measured primarily through the
use of two concepts.

I. Solvency measures the liabilities of the
business relative to the amount of owner
equity invested in the business. It provides
an indication of the ability to pay off all
financial obligations or liabilities if all assets
were sold: that is, it measures the degree to
which assets are greater than liabilities. If
assets are not greater than liabilities, the
business is insolvent and a possible
candidate for liquidation.

. Liguidity measures the ability of the
business to meet financial obligations
as they come due without disrupting the
normal operation of the business. Liquidity
measures the ability to generate cash in the
amounts needed at a given time. These
cash requirements and possible sources of
cash are generally measured over the next
accounting period. making liquidity a
short-run concept.

BALANCE SHEET FORMAT

A condensed and general format for a balance
sheet is shown in Table 4-1. Assets are shown on
the left side or top part of a balance sheet. and lia-
bilities are placed either to the right of assets or
below them. In this simple example, the sum of
current assets, $100, and noncurrent assets, $400,




. TABLE 4-1

General Format
of a Balance Sheet

Assets Liabilities

S 60
Noncurrent liabilities 200
$260
Owner equity 240
Total liabilities
and owner equity

Current assets Current liabilities

Noncurrent assets

Total liabilities

Total assets 3500 8500

is $500. Total liabilities sum to $260, $60 in cur-
rent liabilities and $200 in noncurrent liabilities.
Owner equity of $240 is the difference between
total assets, $500, and total liabilities, $260).
Finally. total liabilities and owner equity are added
together to balance the balance sheet.

Assets

An asset has value for one of two reasons, First, it
can be sold to generate cash, and second. it can
be used to produce other goods that in turn can be
sold for cash at some future time. Goods that have
already been produced, such as grain and feeder
livestock, can be sold quickly and easily without
disrupting future production activities. They are
called liquid assets. Assets such as machinery,
breeding livestock, and land are owned primarily
to produce agricultural commodities that can
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then be sold to produce cash income. Selling
income-producing assets to generate cash would
affect the firm’s ability to produce future income,
so they are less liquid, or illiquid. These assets are
also more difficult to sell quickly and easily at
their full market value.

Current Assets

Accounting principles require current assets to
be separated from other assets on a balance sheet.
Current assets are the more liquid assets, which
will typically be either used or sold within the
next year as part of normal business activities.
Cash on hand and checking and savings account
balances are current assets and are the most lig-
uid of all assets. Other current assets include
accounts and notes receivable (which represent
money owed to the business because of loans
granted. products sold. or services rendered),
investments in growing crops, prepaid expenses,
and inventories of feed. grain, supplies, and
feeder livestock. The latter are livestock, such as
calves or lambs, held primarily for sale and not
for breeding purposes.

Corporate stock. held for investment pur-
poses. and the cash value of life insurance are
also included in current assets if these are farm
assets rather than personal assets. In the case of
the life insurance, the cash value would be a farm
assel if the beneficiary is the business. Although
the business owner may intend to keep these as-
sets for many years, they are still highly liquid,
meaning they could easily be converted to cash.

‘Valuing Farm Inventories

Accoun.ting principles allow grain, forages.
fruits and vegetables. and certain other commodi-
ties to be valued at current market value on a bal-
ance sheet, provided they meet the following
conditions: (1) have a reliable, determinable, and

realizable market price; (2) have relatively small
and known selling expenses; and (3) are ready for
immediate delivery for sale; that is, they have
been harvested. As the FFSC suggests, most mar-
ket livestock would also meet these conditions.
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Noncurrent Assets

Any asset not classified as a current asset is. by
default, a noncurrent asset. On a farm or ranch,
these assets primarily include machinery and
equipment, breeding livestock, fences and corrals,
buildings. and land. Although the value of stock
held for financial investment is typically included
in the balance sheet as a current asset. shares of
stock owned in cooperatives or other businesses
closely related to the farming or ranching opera-
tion can be included in noncurrent assets.

Liabilities

A liability is an obligation or debt owed to some-
one else. It represents an outsider’s claim against
one or more of the business assets.

Current Liabilities

Current liabilities must be separated from all
other liabilities for the balance sheet to follow
basic accounting principles. Current liabilities
are financial obligations that will become due
and payable within | year from the date of the
balance sheet and will therefore require that
cash be available in these amounts within the
next year. Examples would be accounts payable
at farm supply stores for goods and services
received but not yet paid for and the full amount
of principal and accumulated interest on any
short-term loans or notes payable. Short-term
loans are those requiring complete payment of
the principal in one year or less. These would
typically be loans used to purchase crop produc-
tion inputs, feeder livestock, and feed for the
feeder livestock. Such loans may be called oper-
ating loans as they are used for the operation of
the farm business. They may also be referred to
as short-term notes payable.

Loans obtained for the purchase of machin-
ery, breeding livestock, and land are typically
for a period longer than 1 year. Principal pay-
ments may extend for 3 to 5 years for machinery
and for 15 years or more for land. However. a
principal payment is typically due annually or
semiannually, and these payments will require

cash within the next year, Therefore. all princi-
pal payments due within the next year. whether
they are for short-term loans or for noncurrent
loans, are included as current liabilities.

The point-in-time concept requires identify-
ing all liabilities that exist as of the date of the
balance sheet. In other words, what obligations
would have to be met if the business sold out and
ceased to exist on this date? Some expenses tend
to accrue daily but are paid only once or twice a
vear. Interest and property taxes are examples.
To properly account for these unpaid obliga-
tions. accrued expenses are included as current
liabilities. Included in this category would be
interest that has accumulated from the last inter-
est payment on each loan to the date of the bal-
ance sheet. Accrued property taxes would be
handled in a similar manner, and there may be
other accrued expenses, such as wages and em-
ployee tax withholdings, that have been incurred
but not yet paid. Income taxes on farm income
are typically paid several months after the close
of an accounting period. Therefore. a balance
sheet for the end of an accounting period should
also show accrued income taxes. or income
taxes payable, as a current liability.

Payments that must be made in the coming
year for leased assets are generally not shown on
the balance sheet. These could include rental pay-
ments for land, machinery, or breeding livestock.
Because leased assets are not actually owned by
the business. they are not included under the asset
section of the balance sheet. nor are the lease pay-
ments shown as liabilities, unless they are past due.

Noncurrent Liabilities

These include all obligations that do not have to
be paid in full within the next year. As discussed,
any principal due within the next year would be
shown as a current liability, and the remaining
halance on the debt would be listed as a noncur-
rent liability, Care must be taken to be sure the
current portion of these liabilities has been
deducted, and only the amount remaining to be
paid after the next year’s principal payment is
recorded as a noncurrent liability.




For example. suppose a rancher owed
$30.000 to an auto dealer for the purchase of
pickup. at a 4 percent annual interest rate. A prin-
cipal payment of $10.000 is due in the coming
year, and this amount is listed as a current liabil-
ity. The remaining balance of $20.000 is shown
as a noncurrent liability. The rancher made a
payment of principal and interest last April 1.
Assuming the balance sheet is being developed on
December 31, interest has been accruing for
9 months or 0.75 years. The total amount of interest
owed would be $30.000 x 4% x 0.75 years = $900,
which would also be included under current lia-
bilities. Note that the amount shown is the inter-
est that has accrued as of the date of the statement,
not the amount that will be owed when the next
payment is due.

Owner Equity

Owner equity or net worth represents the amount
of money left for the owner of the business if the
assets were sold and all liabilities paid as of the
date of the balance sheet. Owner equity is also
called net worth. especially when the balance
sheet contains financial information for the fam-
ily as well as the business. Equity can be found
by subtracting total liabilities from total assets
and is therefore the balancing amount, which
causes total assets 1o exactly equal total liabilities
plus owner equity. Owner equity is the owner’s
current investment or equity in the business.
Owner equity changes for a number of rea-
sons, One common and periodic change comes
from using assets to produce crops and live-
stock. with the profit from these production ac-
tivities then used to purchase additional assets
or to reduce liabilities. The production process
takes time, and one of the reasons for comparing
a balance sheet for the beginning of the year
with one for the end of the year is to study the
effects of the year’s production on owner equity
and the composition of assets and liabilities.
Owner equity will also change if there is a
change in an asset’s value, a gift or inheritance is
received, cash or property is contributed or
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withdrawn from the business, or an asset is sold
for more or less than its balance sheet value.

Changes in the composition of assets and lia-
bilities may not cause a change in owner equity.
For example. il $40.000 cash is used to purchase
a4 new machine. owner equity does not change.
There is now $40.,000 less current assets (cash)
but an additional $40.000 of noncurrent assets
(the machine). Total assets remain the same and,
therefore. so does owner equity. If $40,000 is bor-
rowed to purchase this machine, both assets and
liabilities will increase by the same amount, leav-
ing the difference between total assets and total
liabilities, or owner equity, the same as before.
However. over time the loss of value in the item
recorded by depreciation may affect owner equity,
as would any additional profits related to using
the item that are retained in the business. Using
the $40.000 to make a principal payment on a
loan will also have no effect on equity. Assets
have been reduced by $40.000, but so have lia-
bilities. Equity will remain the same.

These examples illustrate an important point.
Owner equity in a business changes only when
the owner puts additional personal capital into
the business (including gifts or inheritance).
withdraws capital from the business, or when the
business shows a profit or loss, Changes in asset
values due to changes in market prices also af-
fect equity if assets are valued at market value,
However. many business transactions only change
the mix or composition of assets and liabilities
and do not affect owner equity,

Alternative Format

Farm and ranch balance sheets have tradition-
ally included three categories of assets and lia-
bilities, while the accounting profession uses
two categories, as shown in Table 4-1. The FFSC
emphasizes the importance of the accounting
principle of separating current from noncurrent
items on a balance sheet. However. it does not
restrict all noncurrent items to a single category.
A three-category balance sheet is permitted if
the preparer believes such a format would add
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TABLE 4-2 | Format of a Three-

Category Balance Sheet

Assets Liabilities

S100
Intermediate assets 120

§ 60

Intermediate liabilities [in]

Current assets Current habilities

Fixed assets 280 Long-term liabilities 125
5260
Owner equity 240
Total liabilities and

owner equity

Total liabilities

Total assets $500

information and the definition used for interme-
diate assets and liabilities is disclosed.

The usual categories for the traditional farm
or ranch balance sheet are shown in Table 4-2.
Both current assets and current liabilities are
separated from other assets and liabilities as re-
quired by accounting principles. These catego-
ries would each contain exactly the same items
as mentioned in the discussion of Table 4-1. The
difference in the two formats comes in the divi-
sion of noncurrent assets and liabilities into two
categories, intermediate and fixed or long term.

Intermediate assets are generally defined as
less liquid than current assets, with a life greater
than | year but less than about 10 years. Machin-
ery. equipment. perennial crops. and breeding
livestock would be the usual intermediate assets
found on farm and ranch balance sheets. Fixed
assels are the least liquid and have a life greater
than 10 years. Land and buildings are the usual
fixed assets.

Intermediate liabilities are debt obligations
where repayment of principal occurs over a pe-
riod of more than 1 year and up to as long as
10 years. Some principal would typically be due
each year, and the current year's principal pay-
ment would be shown as a current liability. as
discussed earlier. Most intermediate liabilities
would be loans to purchase machinery, breed-
ing livestock, and other intermediate assets.

Long-term liabilities are debt obligations where
the repayment period is for a length of time ex-
ceeding 10 years. Farm mortgages and contracts
for the purchase of land are the usual long-term
liabilities, and the repayment period may be
15 years or longer.

Intermediate assets and liabilities are often
a substantial and important part of total assets
and total liabilities on farms and ranches. Also.
land values may be volatile in some areas, af-
fected by economic and market conditions unre-
lated to agricultural production. These factors
may explain why the three-category balance
sheet came into use in agriculture. However, the
FFESC encourages the use of the two-category
format and predicts a movement away from the
use of a three-category balance sheet.

ASSET VALUATION

Before constructing a balance sheet, it is often
necessary 1o estimate the value of business assets.
These values may be needed for existing or newly
acquired assets or for those that have been pro-
duced in the normal course of business. Several
valuation methods can be used. and the choice
depends on the type of asset and the purpose of
the valuation.

Market Value
This method values an asset using its current mar-
ket price. It can sometimes be called the fair mar-
ket value or net market price method. Any normal
marketing charges. such as transportation, selling
commissions, and other fees, are subtracted to
find the net market value. This method can be
used for many types of property. but it works par-
ticularly well for items that could or will be sold in
a relatively short time as a normal part of the busi-
ness activities and for which current market prices
are available. Examples are hay. grain, feeder live-
stock. stocks, and bonds.

Sometimes the selling price for grain or
livestock is set in advance through the use of a
forward price contract. The seller promises to




deliver a fixed quantity for a specified price by a
certain date. Current assets that have been for-
ward contracted on or before the date of the bal-
ance sheet should be valued at the contract price,
minus potential selling costs, regardless of
whether the current market price is higher or
lower than the contract price.

Commodities for which a future selling price
has been established through the use of futures
contracts on a commodity exchange through a
process known as hedging can be valued at cur-
rent market price, and any potential gain or loss
on the futures contracts can be shown as a sepa-
rate entry under current assets.

Cost Value

Items that have been purchased can be valued at
their original cost. This method works well for
items that have been purchased recently and
for which cost records are still available. Land
is generally valued at cost for a conservative
valuation. Feed, fertilizer. and supplies are often
valued at cost. Items such as buildings and
machinery. which normally lose value or depre-
ciate over time. should not be valued with this
method. Only purchased items can be valued
using the cost method. Items raised on the farm
would not have a purchase price so they cannot
be valued by this method.

Farm Production Cost

Items produced on the farm can be valued at
their farm production cost. This cost is equal to
the accumulated costs of producing the item but
should not include profit or any opportunity
costs associated with the production. Established
but immature crops growing in a field are gener-
ally valued this way, with the value equal 1o the
actual, direct production expenses incurred (o
date. (Some lenders, however, value crops in the
field at their crop insurance guarantee, especially
if the date of the balance sheet is near harvest.) It
is not appropriate (o value a growing crop using
expected yield and selling price because poor
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weather. a hailstorm, or lower prices could
greatly change the value before harvest and final
sale. This procedure is another example of con-
servatism in valuation. However, detailed enter-
prise accounts are needed 10 use this method.

Cost Less Accumulated Depreciation
Depreciation is a method of accounting for the
loss in value of certain durable assets over their
expected years of use in the business. The cost-
less-depreciation method of valuation is thus
used only for assets such as machinery. buildings.
and purchased breeding livestock, which are
expected to decline in value over their years of
use. Book value is defined as cost less accumu-
lated depreciation. Therefore, this method results
in an asset's estimated value being the same as its
current book value. Depreciation methods are
discussed in detail in Chapter 5.

Lower of Cost or Market Value

Under this method. items are valued at the lower
of the cost or the market method. This method
can be used for non-depreciable items, such as
supplies or land, that have a purchase price (cost)
and a market value. This is a conservative method,
because it minimizes the chance of placing an
overly high value on any item. Using this method,
property increasing in value because of inflation
will have a value equal to its original cost. Valuing
such property at cost eliminates any increase in
value over time caused solely by inflation or a
general increase in prices. When prices have
decreased since the item was purchased. this
method results in valuation at market value.

An exception is made for feeder livestock,
which are expected to increase in value over time
due to gains in weight. They should be valued at
their respective current market price times their
current weight, rather than their original cost.

Whatever valuation method is used for any
asset, the accounting concepts of conservatism
and consistency should be kept in mind, Conser-
vatism cautions against placing too high a value
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on any asset, while consistency stresses using
the same valuation method or methods over
time. Use of these concepts makes financial
statements directly comparable from year to
year and prevents an overly optimistic portrayal
of the firm'’s financial condition.

CosT-BAsis VERSUS MARKET-
BASIS BALANCE SHEET

The general approach to asset valuation in
agriculture and the proper method to use for spe-
cific assets have long been debated. Much of the
discussion involves whether agriculture should
use a cost-basis or a market-basis balance sheet.

Cost Basis
The cost-buasis balance sheet values assets
using the cost, cost-less-depreciation. or farm-
production cost methods. The general exception
would be inventories of grain and market live-
stock. Stored grain can be valued at market value
less selling costs, provided it meets several condi-
tions, which it normally would. While market
livestock are not specifically mentioned in
accounting principles, the FFSC suggests that
there is little difference between grain and market
livestock. particularly when the livestock are
nearly ready for market. They recommend market
valuation for raised market livestock even on a
cost-based balance sheet. Market valuation is also
typically used for purchased market livestock.
Raised breeding livestock can pose an espe-
cially difficult valuation problem for a cost-basis
balance sheet. The FFSC recommends that an ag-
ricultural producer should use either the full-cost
absorption method or the base value approach for
reporting values for raised breeding livestock.
Under full-cost absorption, all costs of raising the
breeding livestock are accumulated over time un-
til the animal reaches its current status (e.g.. a
bred heifer). Both the direct and the indirect cost
required to bring breeding livestock into produc-
tion should be included in the accumulated costs
when using this method. These costs are not

taken as expenses on the income statement in the
period in which they are incurred, but instead are
capitalized into the animal’s value. After the ani-
mal reaches maturity, its accumulated value is
subsequently depreciated over the useful life, as
would be the case for purchased breeding ani-
mals. Clearly. this method of valuing raised
breeding livestock requires extensive records.

The base value method is considerably sim-
pler. Under this valuation plan, the producer may
use: (1) the actual or estimated cost of raising the
animal to its current status, (2) the market value of
similar animals when the base value is established.
(3) values provided by the Internal Revenue Ser-
vice (IRS). or (4) a standardized value specific to
the business. The important thing is that the cho-
sen value remains relatively fixed over time. so
that changes in the value of the breeding stock
would result only from changes in the number of
animals. Raised breeding livestock are not depre-
ciated when using the base value method. Instead,
costs associated with raising the animals are taken
as expenses in the year they are incurred.

Advantages of cost-hasis balance sheets in-
clude conformity to generally accepted accounting
principles, conservatism, and direct comparability
with balance sheets from other types of busi-
nesses using cost basis. For cost-basis balance
sheets, changes in equity come only from net
income that has been earned and retained in the
business or from putting more personal assets into
the business. as through inheritance, but not from
asset price changes.

Market Basis

In a market-basis balance sheet assets are valued at
market value less estimated selling costs. The one
exception is for an immature crop in the field.
which has no market value and thus must be val-
ued at farm production cost, as discussed previ-
ously. All other assets, though, are valued using
the market method. Long-run inflation could
cause land owned for a number of years to have a
market value much higher than its cost. Inflation
and fast depreciation methods also would result in




machinery and breeding livestock having market
values higher than their book values. Therefore, a
market-basis balance sheet typically would show a
higher total asset value. and consequently a higher
equity, than one using cost valuation. An excep-
tion would be during periods of falling prices and
corresponding decreases in asset values.

The main advantage of market-basis balance
sheets is the more accurate indication of the cur-
rent financial condition of the business and the
value of collateral available to secure loans. A
primary use for farm and ranch balance sheets is
to show an operation’s financial situation when
the operator is applying for a loan, so market-
basis valuation, which shows the current value of
available collateral. has been in general use.

Evaluating the Farm’s
Financial Condition

The FFSC considered both types of balance
sheets and concluded that information on both
cost and market values is needed to properly ana-
lyze the financial condition of a farm or ranch
business. The FFSC guidelines state that accept-
able formats are: (1) a market-basis balance sheet
with cost information included as footnotes or
shown in supporting schedules, (2) a double-
column balance sheet, with one column contain-
ing cost values and the other market values, or
(3) a market-basis balance sheet with a second-
ary balance sheet prepared on the cost basis.
Table 4-3 contains FFSC-recommended or
acceptable methods for valuing assets on both
types of balance sheets. Cost-basis valuation, as
used in this table, represents one of three valuation
methods: cost, cost less depreciation, or farm pro-
duction cost. Cost less depreciation (or book
value) would be used for all depreciable assets,
such as machinery, purchased breeding livestock.
and buildings. Farm production cost, or the accu-
mulated direct expenses incurred to date, would be
the value used for the investment in growing crops.
Even on a market-basis balance sheet, not ev-
ery asset is valued at market. Accounts receivable
and prepaid expenses are valued at cost, their
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Valuation Methods for
Cost-Basis and Market-
Basis Balance Sheets

TABLE 4-3

Cost
hasis
Market”

Market
basis

Market

Asset

Inventories of grain and
market livestock
Accounts receivable Cost Cost
Prepaid expenses Cost Cost
Investment in growing  Production cost  Production
crops cost
Cost less Market
deprecidtion

Purchased breeding
livestock

Raised breeding
livestock

Machinery and
equipment

Buildings and Cost less
improvements depreciation

Land Cost

Production cost Market

or a base value
Cost less Market
depreciation

Market

Market

‘Markel is an acceptable method for raised grain and market
livestock. Lower of cost or market is the preferred methed for
purchased grainand supplies.

actual dollar amount. Investment in growing
crops is valued under both valuation methods at
an amount equal to the direct expenses incurred
for that crop to date. The crop is not yet harvested,
not ready for market. and still subject to produc-
tion risks. Valuing it at expected market value
would be an optimistic approach and not in com-
pliance with conservative accounting principles,

BALANCE SHEET EXAMPLE

Table 4-4 is an example of a balance sheet with a
format and headings that follow the FFSC recom-
mendations. It uses the double-column format to
present cost and market values on a single bal-
ance sheet. For simplicity, only farm business
assets and liabilities are included. Many farm and
ranch balance sheets include personal as well as
business assets and liabilities. It is often difficult
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TABLE 4-4

Balance Sheet for 1. M. Farmer, December 31, 2020

Assets

Liabilities

Current assels: Cost Market

Current liabilities: Cost Market

Cash/checking acct. $37.800 $37.800
Inventories
144,030 144,030
Market livestock 0 0
82.690 82.690
24.563 24563
4,500 4,500
31,376 31,376

24,500 24,500

Crops

Supplies
Accounts receivable
Prepuid expenses
Investment in growing crops
Other current assels

Total Current Assets 5349 459 $349 459

Noncurrent assets:

333 788
6,000

3T0.876
9,000

Muchines and equipment

Breeding livestock
(purchased)

Breeding livestock (raised) 145,200

36,400

180.700
Buildings and 52,000

improvements
Land

Other noncurrent assels

582,300
25.400
£1.129.088
$1.478,547

1.941.000
27.899
$2.581.475
$2.930,934

Total Noncurrent Assets
Total Assels

S4.150
80,500
40,850
1,120
8,750

$4.150
80500
40.850
1,120
8.750

Accounts payable

Notes payable within 1 year

Current portion of lerm debt

Accrued interest

Federal income and self-
employment taxes payable

State and local income taxes 850 850
payuble

Other accrued expenses 650 630

Current portion—deferred

taxes 47,448 47.448

Total Current Liabilities $184.318 §184.318

Noncurrent liabilities:

Notes payable

135,694 135,694
Breeding hvestock ] 0
175,960 175,960

Machinery

Real estate debt

Noncurrent portion—delerred

taxes 21,780

$333.434

239,638
$551,292

Total Noncurrent Liabilities

Total Liabilities $517.752 $735.610

Owner equity:

450,000
S10.795
Valuation adjustment 0

Total Owner Equity $960.795

Total Liabilities and §1.478.547
Owner Equity

450,000
510,795
1,234,529
$2,195,324
$2,930.934

Contributed capital
Retained carnings

to separate them, and lenders may prefer they be
combined for their analysis. However, for mean-
ingful comparisons to other, similar farm busi-
nesses. personal assets and liabilities must be
separated from those of the business. This pre-
sentation of a complete balance sheet with both
cost and market values includes some new head-
ings and concepts that need to be discussed along
with a review of the asset valuation process.

Asset Section

With inventories valued at market in both cases.
there is often little or no difference between
the total value of current assets under the two
valuation methods.

Most of the difference in asset values be-
tween cosl- and markel-based balance sheets
will show up in the noncurrent asset section. A
combination of inflation and rapid depreciation




can result in the book values for machinery,
equipment, purchased breeding livestock, and
buildings being much less than their market val-
ues. Land that has been owned for a number of
years during which there was only moderate in-
flation can still have a market value consider-
ably higher than its original cost. These factors
can combine 10 make the noncurrent asset value
much higher with market valuation than with
cost valuation. It is also possible for market val-
ues to be less than cost during periods when as-
set values are declining,

Liability Section

There is little difference in the valuation of the
usual liabilities on a cost- or market-based balance
sheet. However, there are several entries related to
income taxes in the liability section of this balance
sheet that have not been discussed before. Income
and self-employment taxes payable under current
liabilities represent taxes due for the past year that
have not yet been paid. Taxes on farm income are
generally paid several months after the year ends,
but they must be paid. Caused by the past year's
activity but not yet paid, they are like an account
payable, which would still have to be paid even if
the business ceased to operate as of December 31.
Accounting for income and self-employment
taxes payable is necessary regardless of the valua-
tion method being used.

Deferred Taxes on Current Assets

The current portion of deferred income taxes
represents taxes that would be paid on revenue
from the sale of current assets less any current
liabilities that would be tax-deductible expenses.
They are called deferred or contingent taves
because the assets have not been sold nor the
expenses paid. Therefore. no taxes are payable
at this time. If cash accounting is used for
tax purposes, taxes are deferred into a future
accounting period when the assets are converted
into cash and the expenses paid. However,
because the assets exist and the expenses
have been incurred. there is no question that
there will be taxable events in the future.
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Generally income-increasing items would
include: (1) inventories of crops, feed, feeder
livestock. and livestock products: (2) accounts
receivable: (3) cash investment in growing
crops: and (4) prepaid expenses. The differences
between the balance sheet values and the tax
bases (generally zero under cash accounting) for
these items are totaled and then the accrued ex-
penses that would decrease tax liability when
paid are subtracted. Estimated federal and state
income taxes and Social Security taxes are then
calculated using an estimated tax rate.

For the example farm, the values of the crop
and livestock inventories, the accounts receiv-
able. the investment in growing crops, and the
prepaid expenses total $204.469. From this
amount. $6.770 is subtracted to account for
the accounts payable, state and local income
taxes due, the accrued interest, and the other ac-
crued expenses. The net of $197,699 is then mul-
tiplied by an estimated 24 percent tax rate to get
the current portion of deferred taxes of $47.448.

Deferred Taxes on Noncurrent Assets

Raised breeding livestock may be another source
of deferred taxes. a noncurrent source. If the
costs of raising the breeding livestock are taken
as expenses on the tax return in the period
incurred. then the tax basis of the raised breed-
ing livestock will be zero. All the income from
its sale (minus selling costs) is taxed as capital
gain and is not subject to self-employment tax.
The capital gains tax rate in this example is
assumed to be 15 percent, which is lower than
the tax rate for ordinary income. To qualify as
breeding stock, livestock must have been held
for breeding or dairy purposes for at least
24 months for cattle and horses and for at least
12 months for other species. (If a full-cost
absorption method is used, then only the portion
of the value that exceeds the tax basis will be
subject to taxation.)

In our example farm, raised breeding live-
stock were assumed to have a cost basis value of
$145,200, determined using the base value
method., Assuming a tax basis of zero for the
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raised breeding livestock, and ignoring any sell-
ing expenses, deferred taxes associated with the
breeding livestock under the cost basis would be
$145.200 x 0.15, or $21,780. Because the raised
breeding livestock have a market value of
$180.700., deferred taxes associated with the
breeding livestock under the market basis would
be $180,700 x 0.15, or $27,105.

On the market-basis balance sheet, noncur-
rent deferred taxes will also arise from the dif-
ference between cost and market values for
noncurrent assets. Market values are often
higher than cost and result in a market-basis bal-
ance sheet presenting a stronger financial posi-
tion than one done on a cost basis. If the assets
were sold for market value, the business would
have to pay capital gains taxes on the difference
between market value and each asset’s cost or
tax basis. Ignoring these taxes on a market bal-
ance sheet results in owner equity higher than
would actually result from a complete liquida-
tion of the business. Therefore, these noncurrent
deferred taxes are included on & market-basis
balance sheet and are an estimate of the taxes
that would result from a liquidation of the assets
at their market value.

For the market-value balance sheet in the ex-
ample, the difference between market-basis val-
ues and cost-basis values for all noncurrent assets
other than the raised breeding livestock is calcu-
lated to be $1,416.887, as shown in Table 4-3.
This potential gain would be subjected to an esti-
mated 15 percent tax rate for capital gains, for an
additional $212.533 in deferred taxes. When this
amount is added to the deferred taxes associated
with the raised breeding livestock, noncurrent de-
ferred taxes total $239.638 for the market-basis
balance sheel.

Owner Equity Section

Owner equity, which is the difference between
total assets’ value and total liabilities, has three
basic sources: (1) capital contributed to the
business by its owner(s). (2) earnings or busi-
ness profit that has been left in the business
rather than withdrawn. and (3) any change
caused by fluctuating market values when

TABLE 4-5

Market Cost Potential
value value gain

$333.788 $37,088

Machines and $370.876
equipment

Breeding livestock
(purchased)

Buildings and
improvements

Land

Other

Total

9,000 6,000 3,000

52,000 36,400 15.600

1,941,000
27,899

582,300
25400

1,358.700
2,499

$1.416.887

market valuation, rather than cost. is used. The
FFSC recommends showing all three sources
of equity separately, rather than combining
them into one value. This breakdown provides
additional information for anyone analyzing
the balance sheet.

The example in Table 4-4 shows $450.000 of
contributed capital. This is the value of any per-
sonal cash or property the owner used to start the
business and any that might have been contributed
since that time. In the absence of any further con-
tributions or withdrawals charged against contrib-
uted capital, this value will remain the same on all
future balance sheets.

Any before-tax net farm income not used
for family living expenses. income taxes, or
withdrawals for other purposes remains in the
business. These retained earnings will be used
to increase assets (not necessarily cash), de-
crease liabilities. or some combination of the
two. Retained earnings. and therefore owner eq-
uity. will increase during any year in which net
farm income is greater than the combined total
of income taxes paid and net withdrawals. If
these latter two items are greater than net farm
income, retained earnings and cost-basis owner
equity will decrease. In the example, a total of
$510.795 has been retained since the business
began. Retained earnings will be discussed in
further detail in Chapter 5.
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Box 4-2

The numbers shown on a balance sheet provide
little information about the nature of the business,
its accounting procedures, and the computations
done to arrive at a balance sheet value. Accounting
principles require this and other information be
disclosed in notes included with the balance sheet.

The FFSC recommiends that. at a minimum,
three types of information be included in notes to
the balance sheet.

1. Basis of Accounting—a brief description of
the accounting methods, procedures, and
policies used and whether the balance sheet
is based on market or cost values

2. Nature of the Operation—a brief description
of the operation including acres owned
and rented. types and number of crops

Notes to a Balance Sheet

and livestock raised, dnd the form of
business organization used

. Depreciation Methods—information on the
years of depreciable life and depreciation
methods used for each type of depreciable
asset

Additional notes may be desirable or necessary
in some cases to help the user (often a lender) under-
stand and trust the values shown. Examples would
be details on the valuation methods used; details
aboul inventory assets (bushels, head. weights,
etc.); a list of machinery, equipment, and build-
ings; the calculation of deferred income taxes:;
details about leased land and other leased assets
controlled by the business: and details about debt
and debt payments, including names of creditors.

There is no valuation adjustment on a
cost-basis balance sheet. Owner equity will
change only when there are changes in con-
tributed capital or retained earnings. Thus. on
the cost-basis balance sheet, owner equity is
the sum of contributed capital and retained
earnings, a total of $960,795 in this example.
This value exactly equals the difference be-
tween total assets and total liabilities. When-
ever a market-based balance sheet includes an
asset valued at more than its cost, it creates
equity that is neither contributed capital nor
retained earnings. For example, during infla-
tionary periods, the market value of land may
increase substantially. A balance sheet with
market values would reflect an increase in the
land value each year, which would cause an
equal increase in equity. However, this in-
crease is due only to the ownership of the land
and not from its direct use in producing agri-
cultural products. Any differences between
cost and market values, which can be either
positive or negative. should be shown as a val-
uation adjustment in the equity section of the

balance sheet. An entry for valuation adjust-
ment makes it easy for an analyst to determine
what part of total equity on a market-based
balance sheet results from valuation differ-
ences. On the market-basis balance sheet, total
owner equity equals the sum of contributed
capital, retained earnings. and valuation ad-
justment. In this example. the valuation ad-
justment is $1,234,529, bringing the owner
equity on the market basis to $2,195,324, The
difference between owner equity on the mar-
ket basis and the cost basis is the valuation
adjustment.

BALANCE SHEET ANALYSIS

A balance sheet is used to measure the financial
condition of a business and, more specifically,
its liquidity and solvency. Analysts often want to
compare the relative financial condition of dif-
ferent businesses or the same business over
time. Differences in business size cause poten-
tially large differences in the dollar values on a
balance sheet, and therefore cause problems
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comparing relative financial conditions. A large
business can have serious liquidity and solvency
problems, as can a small business. but the diffi-
culty is measuring the size of the problem rela-
tive to the size of the business.

To get around this problem, ratios are often
used in balance sheet analysis. They provide a
standard procedure for analysis and permit com-
parison over time and between businesses of dif-
ferent sizes. A large business and a small one
would have substantial differences in the dollar
values on their balance sheets. but the same ratio
value would indicate the same relative degree of
financial strength or weakness. Ratio values can
be used as goals and easily compared against the
same values for other businesses. In addition,
many lending institutions use ratio analysis from
balance sheel information to make lending deci-
sions and to monitor the financial progress of
their customers.

Most farm and ranch balance sheets are used
for loan purposes. where market values are of the
most interest to the lender. Therefore. the analy-
sis of the balance sheet will use values from the
market column.

Analyzing Liquidity

An analysis of liquidity concentrates on current
assets and current liabilities. The latter represent
the need for cash over the next 12 months, and
the former, the sources of cash. Liquidity is a
relative rather than an absolute concept. because
it is difficult to state that a business is or is not
liquid. Based on an analysis, however. it is pos-
sible to say that one business is more or less
liquid than another.

Current Ratio

The current ratio is one of the more common
measures of liquidity and is computed from the
equation

current asset value

Current ratio = T
current liability value

The current ratio for the balance sheet example
in Table 4-4 would be

$349.459 iis
$184,318

Current ratio =

This ratio measures the amount of current assets
relative to current liabilities. A value of 1.0
means current liabilities are equal to current as-
sets. and while there are sufficient current assets
to cover current liabilities, there is no safety mar-
gin. The larger the ratio value. the more liquid
the business. and vice versa. There is no hard and
fast rule for how high the current ratio should be:
however, values higher than 2.0 are preferred to
provide a safety margin for price changes or
other events, such as a loss in value due to physi-
cal deterioration of crops or death of market live-
stock. Whether a particular current ratio indicates
sufficient liquidity will depend on many factors,
including the planned sales times for inventories
and the schedule of loan repayments. A cash
flow budget. which will be discussed in detail in
Chapter 13, provides much more information
about potential liquidity problems.

Working Capital
Working capital is the difference between current
assets and current liabilities:

Working capital = current assets — current liabilities

This equation computes the dollars that would
remain after selling all current assets and paying
all current liabilities. It is an indication of the
margin of safety for liquidity measured in dol-
lars. 1. M. Farmer’s balance sheet in Table 4-4
shows working capital of $165.141, calculated
by subtracting $184,318 from $349.459.

Working capital measures the dollars that
could. in theory, be available to purchase new
inputs or other items after the sale of current as-
sets and the payment of the current liabilities.
Working capital is also available to pay family
living expenses if the business and family are
not treated separately.




Working capital is a dollar value, not a ra-
tio. This makes it difficult to use working capi-
tal to compare the liquidity of businesses of
different sizes. A larger business would be ex-
pected to have larger current assets and liabili-
ties and would need more working capital to
have the same relative liquidity as a smaller
business. Therefore, it is important to relate
the amount of working capital to the size of the
business.

Dividing working capital by the gross reve-
nue generated by the farm in the most recent year
provides a ratio that can be used to compare farms
of different scales. I. M. Farmer’s gross income in
2020 is $314,008 (as shown in Table 5-3), so the
ratio of working capital to gross revenues is
$165.141/514.008 = .32.

Analyzing Solvency

Solvency measures the relationships among
assets, liabilities, and equity. It is a way to ana-
lyze the business debt and to see if all liabilities
could be paid off by the sale of all assets. The
latter requires assets to be greater than liabili-
ties, indicating a solvent business. However, sol-
vency is generally discussed in relative terms by
measuring the degree to which assets exceed
lLiabilities.

Three ratios are commonly used to measure
solvency. Each of them uses two of the three
items mentioned earlier, making them all related
to one another. Any one of these ratios will,
when properly computed and analyzed, provide
full information about solvency. However, all
three have been in common use, and some indi-
viduals prefer one over another. All three are rec-
ommended by the FFSC.

There are no uniform standards for these
solvency measures. According to the FFSC. the
range of acceptable values will vary from lender
to lender and will depend on the income vari-
ability and other production risks of the farm
enterprises, the types of assets owned by the
business. and potential fluctuations in farm asset
values.
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Debt/Asset Ratio
The debt/asset ratio is computed from the
equation

total liabilities
total assets

Debt/asset ratio =

and measures what part of total assets is owed o
lenders. This ratio should have a value less than
1.0; even smaller values are preferred. A debt/
assel ratio of 1.0 means debt or liabilities equal
assets, and therefore, equity is zero. Ratios
greater than 1.0 would be obtained for an insol-
vent business, meaning that if the assets were all
sold, there would not be enough money to pay
all the debts. Values less than |, but approaching
that level, are noted as weak solvency. 1. M.
Farmer has a debt/asset ratio of $735,610/
$2.930,934, or 0.25. using market values.

Equity/Asset Ratio
This ratio is computed from the equation

) ] total equity
Equity/asset ratio = ——
total assets

and measures what part of total assets is fi-
nanced by the owner's equity capital. Higher
values are preferred. but the equity/asset ratio
cannot exceed 1.0. A value of 1.0 is obtained
when equity equals assets, which means liabil-
ities are zero. An insolvent business would have a
negative equity/asset ratio. because equity would
be negative. For the example in Table 4-4, the
equity/asset ratio is $2,195,324/82.930.934.
or (1.75. using the market values.

Debt/Equity Ratio

The debt/equity ratio is also called the leverage
ratio by some analysts and is computed from the
equation

. i al liabilities
Debt/equity ratio = toa’ Sabiites [ =
total equity
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This ratio compares the proportion of financing
provided by lenders with that provided by the busi-
ness owner. When the debt/equity ratio is equal 1o
1.0, lenders and the owner are providing an equal
portion of the financing. Smaller values are pre-
ferred, and the debt/equity ratio will approach zero
a8 liabilities approach zero. Large values result
from small equity, which means an increasing
chance of insolvency, I. M. Farmer has a debt/eq-
uity ratio of $735,610/ $2.195.324, or 0.34.

All three solvency ratios provide essentially
the same information, and are linked mathemat-
ically by the following formulas:

Debt/asset = (Debt/equity) X (equity/asset)
and
Equity/asset = | — (debt/asset)

Summary of Analysis
Table 4-6 summarizes the values obtained in the
analysis of the [. M. Farmer balance sheet. These
values show current assets to be 90 percent higher
than current liabilities. Using market values. the
business financing is one-quarter financed from
debt, and the rest from equity capital.

Performing an analysis of this balance sheet
using the cost values would show two general

TABLE 4-6 | Summary of I. M. Farmer’s

Measure Market basis

Liquidity:
Current ratio 1.90
$165,141
Working capital 1o gross ievenue 0.32
Solvency:
Debt/asset ratio 025
Equity/asset ratio 073
Debtequity ratio
Other:
Debt structure ratio

Working capital

results. First, there would be little difference in the
liquidity measures, because there is little differ-
ence in the values of current assets and current li-
abilities under the two valuation methods. Second,
cost values, being lower, would show a weaker
solvency position. These results would be typical.
Market valuation will have little effect on liquidity
measures. but it has the potential for a large im-
pact on solvency measures. This example illus-
trates the importance of knowing how assets were
valued on any balance sheet being analyzed and
shows why the FFSC recommends including in-
formation on both cost and market values. Provid-
ing complete information allows a more thorough
analysis and eliminates any possible confusion
about which valuation method was used.

Other Measures
The FFSC recommends the use of the five anal-
ysis measures previously discussed. However,
other analyses have also been widely used and
continue to be used. One is the debt structure
ratio, computed as

current liabilities

Debt structure ratio = RO
total liabilities

This ratio shows what proportion current liabili-
ties are to total liabilities and can be converted to
a percentage by multiplying by 100. It cannot be
greater than |, or 100 percent, which would re-
sult when all liabilities are current liabilities. All
current liabilities must be paid within the next
year. so smaller numbers are preferred. Higher
values mean a large proportion of total liabilities
must be paid within the next year, which may
require more cash than will be available. This
could indicate a need to convert some current li-
abilities into noncurrent ones. which would re-
duce current payments by spreading payments
over more years. However, a relatively high debt
structure ratio may not indicate a problem if both
current and total liabilities are small amounts.
For the example farm. the debt structure ratio is
$184,318/$735.610 = 0.25, or 25 percent.
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STATEMENT OF OWNER EQUITY

The balance sheet shows the amount of owner
equity at a point in time. but not what caused
changes in this value over time. The FFSC there-
fore recommends that a statement of owner
equity be part of a complete set of financial
records. This statement shows the sources of
changes in owner equity and the amount that
came from each source. It also serves to recon-
cile the beginning and ending owner equity.

An Example

The balance sheet for I. M. Farmer in Table 4-4
shows an owner equity of $2.195.324 using
market-basis valuation. However, it does not
show how much this total changed over the past
year. With a balance sheet from a year earlier, the
change could be calculated by subtraction. but the
sources or causes of any change would not be evi-
dent. To show the sources and amounts of any
changes, a statement of owner equity is needed.
Table 4-7 is an example of a statement of
owner equity for I. M. Farmer. It shows an owner
equity of $2.153.525 at the beginning of Year

TABLE 4-7

73

2020, which increased 10 $2,195,324 at the end of
the year, Where did this increase of $41,799 come
from? An item that always affecis equity is net
farm income for the year, which in this case was
$95.626 (see Table 5-3). However, cash income
taxes were paid during the year and a change in
taxes payable amounted to a total of $39,052.
Therefore, the net effect of the year's after-tax
profit was a $56.574 increase in equity. A $2,500
increase in the current portion of deferred income
taxes, associated with higher values of current as-
sets and/or lower levels of debts for current ex-
penses over the accounting period, reduces net
worth and is entered as a negative number.

Any money I. M. Farmer takes from the busi-
ness for personal or other use reduces farm equity.
This statement shows that $62.400 was withdrawn
from the business during the year. However, non-
farm income ol $22.500 was contributed to the
business, leaving a net withdrawal of $39,900.
This net withdrawal is shown as a negative amount
because it reduces equity. Possible changes in eq-
uity can also come from other contributions to or
from the business. Contributions to the business
may be in the form of gifts or inheritances of

Statement of Owner Equity for I. M. Famer for Year

Ending December 31, 2020 (Market Valuation)

Owner equity, January 1, 2020
Net furm income for 2020
Less adjustment for income taxes paid and payuble
Net after-tax farm income
Less increase in current portion—deferred income taxes
Owner withdrawals from farm business
Nonfarm income contributed to farm business
Net owner withdrawals from farm business
Other capital contributions to farm business
Other capital distributions from farm business
Increase in market vilue of farm assers
Less increase in noncurrent portion of deferred income taxes
Net increase in valuation equity

Owner equity, December 31, 2020

$2,153,525
$95.626
(39,052)
$ 356,574
(2,500)
(62,400)
22,500
& (39,9000
0
0
32,500
(4.873)

$ 27625

$2,195,324
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either cash or property. In a similar manner, prop-
erty may be removed from the business and gifted
to someone else or converted to personal use
rather than business use. Contributions to the
business would increase equity. and contributions
from the business would decrease equity.

A statement of owner equity for someone using
cost-basis balance sheets would end at this point.
showing an increase in equity of $14.174. The
only things affecting equity on a cost-basis balance
sheet are net farm income, owner withdrawals, and
other contributions to and from the business. How-
ever, changes in the market value of assets will af-
fect equity when market values are used.

This balance sheet assumes that the increase
in market values for the year totaled $32,500. An
increase in land values, an increase in the differ-
ence between market value and book value for de-
preciable assets, and other factors could contribute
to this increase. However. should these assets be
sold, income taxes would be due on this increase in

value, reducing the net effect on equity. Additional
income taxes due were estimated to be $4,875
(15 percent capital gains rate times $32,500). This
amount should reflect the increase from January |
to December 21 in the noncurrent portion of de-
ferred taxes. Therefore, the net after-tax effect of
the increase in market values for the year is an in-
crease of $27,625. This amount, plus the $56,574
after-tax net farm income. less the $39,900 net
owner withdrawals. less the $2.500 increase in
current portion-deferred taxes, accounts for and
reconciles the $41,799 increase in market-value
owner equity during 2020.

A statement of owner equity pulls together
accounting information from a number of sources
to document and reconcile the reasons behind any
change in owner equity. Any failure to completely
explain the changes indicates a less-than-ade-
quate accounting systemn. It takes an accounting
system that is complete, accurate, detailed, and
consistent to provide the information needed.

SUMMARY

A balance sheet shows the financial position of a business on a particular day. It does this by pre-
senting an organized listing of all assets and liabilities belonging to the business. The difference be-
tween the total value of assets and liabilities is owner equity. which represents the investment the
owner has in the business.

An important consideration when constructing and analyzing balance sheets is the method used
to value assets. They can be valued using cost methods, which generally reflect the original invest-
ment value or cost, or by using current market valuations. The latter generally results in higher asset
values, and therefore higher owner equity, but more accurately reflects the current collateral value of
the assets. There are advantages to each method, and the FFSC recommends providing both cost and
market values on a farm or ranch balance sheet. Using both the cost and market methods provides full
information to the user of the balance sheet.

Two factors, liquidity and solvency, are used to analyze the financial position of a business.
Liquidity measures the ability to generate the cash needed to meet cash requirements over the next
year without disrupting the production activities of the business. Solvency measures the debt struc-
ture of the business and whether all liabilities could be paid by selling all assets: that is, it measures
the extent to which assets are greater than or less than liabilities. Several ratios are used to measure
liquidity and solvency and to analyze the relative strength of the business in these areas.

A statement of owner equity completes the analysis of a balance sheet by showing the sources
and amounts of changes in owner equity during the accounting period. Without the detail shown on
this statement, it is difficult to identify and explain what caused owner equity to change and the dollar
amount of each change factor.
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QUESTIONS FOR REVIEW AND FURTHER THOUG_

1. True or false? If the debt/equity ratio increases. the debt/asset ratio will also increase. Why?
2. True or false? A business with a higher working cupital will also have a higher current ratio. Why?
3

Lise your knowledge of balance sheets and ratio analysis to complete the following abbreviated balance sheet.
The current ratio = 2.0, and the debt/equity ratio = 1.0.

Assets Liabilities
Current assets S80,000 Current Liabilities
Noncurrent assets . . Noncurrent liabilities

Total liabilities —————~
Owner equity 100,000

Total assets S — Total liabilities and
oWner equity

4

5. Does a balance sheet show the annual net farm income for a furm business? Why or why not?

Can a business be solvent but not liquid? Liquid but not solvent? How?

6. True or fulse? Assets + liabilities = Equity.

7. Assume you are an agricultural loan officer for a bank, and a customer requests a loan based on the following
bulance sheet. Conduct & ratio analysis and give your reasons for granting or denying an additional loan. What
is the weakest part of this customer's financial condition?

Assets Liabilities

Current assets $75.000 Current habilities S100.000

MNoncurrent assets 673.000 Noncurrent liabilities 200,000
Total ligbilities 300,000
Owner equity 450,000

Total assets $750.000 Total liabilities plus equity  $750,000

8. Why is there no valuation adjustment on a cost-basis balance sheet?

9. Assume that a mistake was made and the value of market livestock on a balance sheet is $10,000 higher than it
should be. How does this error affect the measures of liquidity and solvency? Would results be the same if land
had been overvalued by $10.0007

10. Would the following entries to a farm balance sheet be classified as assets or liabilities? As current or
noncurrent”

a. Machine shed

b. Feed bill at local feed store

€. A 20-year furm morigage contract
d. A 36-month certificate of deposit

¢. Newhorn calves

{Box photo): DPixtal/AGE Forostock
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THE INCOME STATEMENT
AND ITS ANALYSIS

CHAPTER OUTLINE

Identifying Revenue and Expenses
Depreciation
Income Statement Format

Accrual Adjustments to a Cash-Basis Income
Statement

Analysis of Net Farm Income

Change in Owner Equity

Statement of Cash Flows

Summary

Questions for Review and Further Thought

CHAPTER OBJECTIVES

1. Discuss the purpose and use of an income
statement

IMustrate the structure and format of an
income statement

Define depreciation and illustrate the
different methods of computing depreciation

Define the sources and types of revenue
and expenses that should be included on
an income statement

Show how net farm income is computed
from an income statement. what it means
and what it measures

Analyze farm profitability by computing
returns o assets and equity and by
studying other measures of profitability

An income statement is a summary of revenue
and expenses for an accounting period. It
is sometimes called an operating statement or

a profit-and-loss statement. However, income
statement is the preferred term and is used by
the Farm Financial Standards Council (FFSC).

77
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Its purpose is to measure the difference between
revenue and expenses. A positive difference
indicates a profit. or a positive net farm income,
and a negative value indicates a loss, or a nega-
tive net farm income, for the accounting period.
Therefore, an income statement answers the
question: How much profit (or how much loss)
did the farm or ranch business have during the
accounting period?

A balance sheet and an income statement are
two different, yet related. financial statements. A
balance sheet shows financial position at a spe-
cific time. while an income statement is a sum-
mary of the revenue and expenses as recorded
over a pertod of time. This distinction is shown in
Figure 5-1. Using a calendar-year accounting

period. a balance sheet is prepared at the end of

each year. and it can also serve as the balance
sheet for the beginning of the following year. The
result is a record of the financial position at the
beginning and end of each accounting period.
However. comparing these two balance sheets
does not permit a direct calculation of the net farm
income for the vear. That is the purpose of the in-
come statement.

Even though the balance sheet and the income
statement contain different information and
have different purposes and uses, they are both
financial statements for the same business. It
seems only logical that revenue. expenses, and
the resulting profit or loss affect the financial
position of the business. and indeed they do.
However, an explanation of this relationship
will be delayed until the end of this chapter.
after a complete discussion of the structure and
components of an income statement.

Balance sheet
prepared

IDENTIFYING REVENUE

AND EXPENSES

To construct an income statement, a necessary
first step is to identify all revenue and expenses
that should be included in the computation of
net farm income. The discussion of cash versus
accrual accounting in Chapter 3 introduced
some of the difficulties that might be encoun-
tered in this seemingly simple task. Chapter 4
introduced the problem of asset valuation and
introduced the concept of depreciation. This
chapter will expand on these earlier discussions
before introducing the format and construction
of an income statement.

Revenue

An income statement should include all busi-
ness revenue earned during the accounting
period but no other revenue. The problem is one
of determining when revenue should be recog-
nized. that is. in which accounting period it was
earned. This problem is further compounded
because revenue can be either cash or noncash.

When revenue is received in the form of
cash for a commodity produced and sold within
the same accounting period, recognition is easy
and straightforward. However, revenue should
also be recognized whenever an agricultural
commadity is ready for sale. Inventories of grain
and market livestock fit this classification, and

«changes in these inventories (ending value minus

beginning value) are included on an accrual in-
come stalement. Accounts receivable represent
earned revenue for which a cash payment has not

Balance sheet
prepared

| Accounting period of one year

Jan. 1

N
Income statement

|

Income, expenses, and profit for the period

Figure 5-1 Relationship between balance sheet and income statement.
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Box 5-1

Thc answer is NO! Not all receipts of cash result
in revenue. Cash received from a gift or an inheri-
tarice is obviously not business revenue. A new loan
from the bank results in the receipt of cash but is
also not revenue. Nonfarm income such as salary
and investment income would not be counted as

Are All Cash Receipts Counted as Revenue?

farm business revenue. Sales of land or depreciable
assets result in revenue only to the extent of any gain
or loss realized. Farm business revenue results only
from the production of agricultural commodities.
services performed, and the gain or loss on the sale
of assets used in that production.

yet been received. Any change in value from the
beginning to the end of the year (ending value
minus beginning value) must be included as rev-
enue. Inventory changes and changes in accounts
receivable represent sources of revenue that
should be recognized even though cash will not
be received until a later accounting period.
Payment may sometimes be received in the
form of goods or services instead of cash. such
as feed or livestock received for performing cus-
tom work or other services. This noncash pay-
ment will eventually show up as income when
the products received are sold, or indirectly as
reduced expenses for feed or other inputs.

Gain or Loss on Sale of Capital Assets
For a nondepreciable capital asset. such as
land. the gain or loss on its sale is the differ-
ence between the selling price and the origi-
nal cost. For a depreciable asset, such as
machinery, buildings. and purchased breeding
livestock, it is the difference between the sell-
ing price and the asset’s book value. Gain
or loss is recognized only when an asset is
actually sold. Before then. the market value
or selling price is subject to considerable
uncertainty.

Any gain or loss on the sale of a nondepre-
ciable asset such as land is the direct result of an
increase or a decrease in the market price since
its purchase. For depreciable assets, gains and

losses are affected by changes in market value as
well as how accurately the depreciation was es-
timated. If an asset is sold for exactly its book
value. there is no gain or loss. The depreciation
aver its life has perfectly matched its decline in
market value. A sale price higher than book
value implies that too much total depreciation
has been deducted (perhaps due to unanticipated
strength in market values) and that past annual
depreciation expenses have been too high. Rec-
ognizing the gain as revenue adjusts for the fact
that depreciation expense was not correct in the
previous years. Selling a depreciable asset for
less than its book value means that it lost market
value faster than what was accounted for by the
annual depreciation. There should have been a
higher depreciation expense in the past, and an
adjustment is made in the form of a loss on sale
entry on the income statement.

Given that (1) useful lives and salvage
values are only estimates made at the time of
purchase and (2) the choice of depreciation
method will affect the amount of annual depre-
ciation. there will generally be a gain or loss to
be recognized when a depreciable asset is sold.

When a capital asset that is already owned
is traded for another similar asset, such as a new
equipment item, no gain or loss is recognized.
The book value of the asset that is traded is
added to the dollars paid to complete the trade to
calculate the initial value of the new item. For
example, if a farmer trades a used sprayer with a
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book value of $60.000 for a new sprayer, and
needs to pay the dealer an additional $120,000
in cash, the beginning value of the new item is
$180.000. A capital gain or loss is recognized
only when a capital asset is sold outright.

Expenses

Once all revenue for an accounting period has
been identified, the next step is to identify all
expenses incurred in producing that revenue.
Expenses may be either cash or noncash. For
example. cash expenses would include purchases
of and payment for feed. fertilizer, seed, market
livestock, and fuel that were used or will be used
to produce revenue in the current accounting
period. Noncash expenses would include depre-
ciation. accounts payable, accrued interest, and
other accrued expenses. There is also an adjust-
ment for prepaid expenses.

Depreciation is a noncash expense that
reflects decreases in the value of assets used to
produce the revenue. Depreciation will be dis-
cussed in detail later in this chapter. Accounts
payable, accrued interest. and other accrued
expenses such as property taxes are expenses
incurred during the past accounting period but
not yet paid. To properly match expenses with
the revenue they helped produce. these expenses
must be mcluded on the income statement for the
period in which the revenue was produced. They
must not be included on the next period’s income

statement. when the cash will be expended for
their payment. The difference in timing between
the vear in which the expense was incurred
and the one in which it will be paid creates the
need for these entries.

Accounts payable and accrued expenses are
paid for in an accounting period later than the
one in which the products or services were used.
This is opposite from prepaid expenses. goods
and services paid for in | year but not used to
produce revenue until the next year. Examples
of prepaid expenses are seed. fertilizer, pesti-
cides, and feed purchased and paid for in
December to take advantage of price discounts
and income tax deductions or to assure avail-
ability. However, because they will not be used
until the next calendar vear. the expense should
be deferred until then to properly match expenses
with the revenue produced by this expense. The
timing of paying the expense and using the prod-
uct is just opposite of an account payable. so
the accounting procedure is opposite. Prepaid
expenses should not be included in the current
accounting period’s expenses as they did not
produce any revenue in that accounting period.
They should be included with the next account-
ing period’s expenses. ensuring that the business
records properly match expenses with their
associated revenue in the same period.

Income taxes can be included on an income
statement. making the final result afrer-rax net
farm income. However, taxes due on farm income

Is Every Expenditure of Cash an Expense?

The answer is NO! Not all cash expenditures
are business expenses. Cash expenditures for
food, clothing, gifts, and other personal items are
not business expenses. Business expenses are only
those items required to produce agricultural com-
modities and services and. hence, revenue. Princi-
pal paid on loans is not an expense. becduse it

represents only the return of borrowed property.
Interest is an expense. however, because it is the
reat paid for the use of the borrowed property.
Cash paid to purchase depreciable assets is not an
expense in the year of purchase. However, it is
converted into an expense over time through an
annual depreciation expense,




can be difficult to estimate, particularly when
there is also off-farm income to consider. For
simplicity and other reasons, the examples used
in this text will omit income taxes from the income
statement and concentrate on estimating a before-
rax net farm income. All discussion and use of the
term net farm income refers to before-tax net
farm income, unless stated otherwise.

Payments of personal income taxes on total
family income. including farm income, are
sometimes included with family living expenses
as cash withdrawals from the farm business.

DEPRECIATION

Machinery. buildings. and similar assets are pur-
chased because they are required or helpful in the
production of farm products. which, in turn, pro-
duce revenue. Their use in the production process
over time causes them to grow old, wear out, and
become less valuable. This loss in value is con-
sidered a business expense, because it is a direct
result of the asset’s use in producing revenue.
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Depreciation is often defined as the annual
loss in value due to use, wear, tear, age, and
technical obsolescence. It is both a business
expense that reduces annual profit and a reduc-
tion in the value of the asset. What types
of assets would be depreciated? To be depre-
ciable, an asset must have the following
characteristics:

1. A useful life of more than | year
2. A determinable useful life but not an
unlimited life
. Use in a business for the depreciation to
be a business expense (loss in value on a
personal automobile or personal residence
is not a business expense)

Examples of depreciable assets on a farm
or ranch are vehicles, machinery, equipment,
buildings, fences, livestock and irrigation wells,
and purchased breeding livestock. Land is not a
depreciable asset. because it has an unlimited
life. However, some improvements to land, such
as drainage tiles, can be depreciated.

'Quick Estimate of Economic Depreciation

A quick and easy way to eslimate economic
depreciation, used by the lowa Farm Business
Association, is to add together all machinery and
equipment values at the beginning of the year:
adjust for purchases, trades. or sales: and then take
10 percent of the value. An advantage of using
this method is that it is not necessary 10 track the
value of each item.

For machinery and equipment, the formula is:

Economic depreciation = (beginning value +
purchases or trades — sales) x 10%

For example, if the total value of machinery and
equipment on January 1 is $345.000, one item
valued at $80,000 is acquired, and another item
valued at $30.000 is sold. economic depreciation

for all muchinery and equipment would be approx-
imated as

($345.000 + $80.000 — $50,000) x 10% = $37.500.

This method approximates a 10-year life 100 per-
cent declining balance method.

After accounting for depreciation, the cost value of
machinery and equipment at the end of the year
would be

($345.000 + $80,000 - $350,000 - $37.500)
= §337.500.

For buildings, the Association uses the same type
of formula. but with a 5 percent factor to approxi-
mate a 20-year declining balance calculation.
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How much does an asset depreciate each
year? Several methods or mathematical equations
can be used to compute annual depreciation.
However. it should always be remembered that
they are only estimates of the actual loss in value.
The true depreciation can be determined only by
finding the asset’s current market value and com-
paring it to the original cost. This would require
an appraisal or the sale of the asset.

Several terms used with depreciation must
be defined before reviewing the depreciation
methods. Cost is the price paid for the asset,
including taxes, delivery fees, installation, and
any other expenses directly related to placing
the asset into use. Useful life is the number of
years the assel is expected to be used in the busi-
ness. This may be something less than the total
potential life of the asset if it will be traded or
sold before it is completely worn out. Salvage
value is the expected market value of the asset at
the end of its assigned useful life. Therefore, the
difference between cost and salvage value is the
total depreciation or loss in value expected over
the useful life.

A salvage value will generally be some
positive value. However, it may be zero if the
asset will be used until it is completely worn
out and will have no scrap or junk value at that
time. There should be a relation between useful
life and salvage value. The shorter the useful
life, the higher the salvage value. and vice
versa.

Book value is another term related to de-
preciation. It is equal to the asset’s cost less
accumulated depreciation from purchase date to
the current date. Book value will always be
somewhere between cost and salvage value. It
will never be less than salvage value. and it will
equal salvage value at the end of the asset’s use-
ful life. Although book value is one way to de-
termine the value of an asset, it should not be
confused with market value. Both useful life and
salvage value are only estimates made at the
time the asset is purchased. Therefore, book
value and market value will be equal only by
chance.

Depreciation Methods

Several methods or equations can be used to
compulte annual depreciation. No single correct
choice exists for every business or every asset.
The correct choice will depend on the type of
assel, its pattern of use over time, how rapidly
or slowly its market value declines. and other
factors. The two most common depreciation
methods. which may be used for managerial
purposes, are illustrated in this section. These
methods also form the basis of the depreciation
methods used for income tax purposes, 1o be
discussed in Chapter 16.

Straight Line
The straight-line method of calculating depreci-
ation is widely used. This easy-to-use method
gives the same annual depreciation for each full
year of an item’s life.

Annual depreciation can be computed from
the equation

cost —salvage value
useful life

Annual
depreciation —

Straight-line depreciation can also be computed
by an alternative method using the equation

de}?r:i:liuaﬁon = (cost — salvage value) X R
where R is the annual straight-line percentage
rate found by dividing 100 percent by the useful
life. For example. assume the purchase of a
machine for $100.000 that is assigned a $20,000
salvage value and a 10-year useful life. The
annual depreciation using the first equation
would be

$100.000 — $20.000

= $8.000
10 years

Using the second equation. the percentage rate
would be 100 percent divided by 10, or
10 percent. and the annual depreciation is

($100.000 — $20,000) x 10% = $8,000




The result is the same for either procedure,
and the total depreciation over 10 years would
be $8.000 x 10 years = $80,000, reducing the
machine’s book value to its salvage value of
$20.000.

Declining Balance

There are a number of variations or types of
declining-balance depreciation. The basic equa-
tion for all types is

Annual (book value at
depreciation = beginning of year) * R
where R is a constant percentage value or rate.

The same R value is used for each year of the
item’s life and is multiplied by the book value,
which declines each year by an amount equal
to the previous year’s depreciation. Therefore,
annual depreciation declines each year with this
method. The percentage rate is multiplied by
each year’s book value, nor cost minus salvage
value as was done with the straight-line method.

The various types of declining balance
come from the determination of the R value. For
all types, the first step is to compute the straight-
line percentage rate, 10 percent in our previous
example. The declining balance method then
uses a multiple of the straight-line rate, such as
200 (or double)., 150, or 100 percent. as the
R value. If double declining balance is chosen.
R would be 200 percent, or two times the
straight-line rate. The R value would be deter-
mined in a similar manner for the other varia-
tions of declining-balance depreciation.

Using the previous example, the double de-
clining balance rate would be two times 10 per-
cent, or 20 percent. and the annual depreciation
would be computed in the following manner:

Year 1: $100.000 x 20% = $20.000
Year 2: $80,000 x 20% = $16.,000
Year 3: $64,000 x 20% = $12,800
Year 4: $51.200 x 20% = $10,240
Year 5: $40,960 x 20% = $8.192
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Year 6: $32.768 x 20% = $6.554
Year 7: $26.214 x 20% = $5,243
Year 8: $20,972 x 20% = $4,194

In Year 8, if $4.194 in depreciation were
taken, the book value would drop to $16.777.
$3.223 less than the salvage value of $20,000. Ac-
cordingly, depreciation in Year 8 must be adjusted
to $972, the amount of depreciation remaining be-
fore the salvage value is reached. In Years 9 and 10,
there is no remaining depreciation.

Alternatively, depreciation could be switched
at some earlier time to straight line on the remain-
ing value for the remaining life so that depreciation
could continue for the full 10 years. In a case such
as this one. the choice of year to switch is some-
what arbitrary, In this example. if we switched at
the start of Year 7, we would find straight-line
depreciation for the remaining 4 years (including
Year 7) on ($26,214 — $20,000)/4 = $1.553.50.
We would then take $1,553.50 in depreciation in
Years 7. 8. 9. and 10. We would reach the $20,000
salvage value at the end of the useful life.

This example is not unusual, as double
declining balance, with a nonzero salvage value.
will often result in the total allowable deprecia-
tion being taken before the end of the useful life,
and depreciation must stop when the book value
equals salvage value.

Notice also that the declining-balance method
will never reduce the book value to zero. With a
zero salvage value, it is necessary either to switch
to straight-line depreciation at some point to get
all the allowable depreciation or to take all re-
maining depreciation in the last year. The typical
practice is to switch to straight line on the remain-
ing value for the remaining life when equal or
higher depreciation results compared to continu-
ing to use double declining balance. If the
$100.000 machine in the earlier example had a
zero salvage value, then in Year 7, applying the
straight-line method to the remaining value
($26.214) for the remaining life (4 years) would
result in depreciation of $6.554, the same as dou-
ble declining balance, and the switch would be
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made then. Under this method. for Years 7. 8, 9.
and 10, annual depreciation would then be $6.554
and a zero salvage value would be reached.

The year in which to switch to straight line is
determined solely by the useful life of the asset.
regardless of its cost. For items with a 5-year life,
the switch to straight line occurs in Year 4. For a
T-year life. it occurs in Year 5. For any other use-
ful life. compare 2 divided by the useful life (the R
value for double declining balance) to the fraction
found by dividing | by the years of remaining life.
When the latter term is equal to or greater than R,
the switch should be made.

If a 150 percent declining balance is used,
R is one and one-half times the straight-line rate,
or 15 percent for this example. The annual
depreciation for the first 3 years would be

Year 1: $100.000 x 15% = $15.000
Year 2: $85,000 x 15% = $12.750
Year 3: §72.250 x 15% = $10.838

Each year's depreciation is smaller than if

the double declining balance is used, and there-
fore. the book value declines at a slower rate.

Comparing Depreciation Methods

Figure 5-2 graphs the annual depreciation for
both depreciation methods illustrated based on a
$100.000 asset with a $20.000 salvage value and
a 10-year life. The annual depreciation is dit-
ferent for the two methods. Double declining
balance has a higher annual depreciation in the
early years than straight line. with the reverse
being true in the later years.

The choice of depreciation method does not
change the roral depreciation over the useful
life. That is determined by the cost and salvage
value ($100,000 — $20.000 = $80.000 in this
example) and is the same regardless of the depre-
ciation method. The different methods only
spread or allocate the $80.000 in a different pat-
tern over the |0-year life. The most appropriate

Double declining balance

Straight line

Annual depreciation ($)

Figure 5-2 Comparison of annual depreciation for two depreciation methods.




depreciation method will depend on the type of
asset and the use to be made of the resulting
book value. For example, the market value of
vehicles, tractors. and other motorized machin-
ery tends to decline most rapidly during the first
few years of life and more slowly in the later
years. If it is important for depreciation on these
items (o approximate their decline in value as
closely as possible. declining balance should
probably be used. Assets such as fences and
buildings have little or no market value without
the land they are attached to, and they provide a
rather uniform flow of productive services over
time. Straight-line depreciation might be the
more appropriate depreciation method to use.
Since the amount of annual depreciation depends
on the depreciation method used, so does
the book value at the end of each year. With
straight line, book value declines by the constant
annual depreciation each year. that is. from
$100.000 to $20.000 over the useful life, as
shown in Figure 5-3. Using double declining
balance causes book value to decrease faster in

the early years because annual depreciation is

higher. Book value will decline more slowly in
the later years of useful life than for straight line.

1,00,000
90,000
80,000
70,000
60,000
50,000
40,000
30,000
20,000

10,000

Double declining
balance

Ending book value ($)
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Regardless of the method used. book value will
be equal to salvage value at the end of the use-
ful life. It should also be noted that the Internal
Revenue Service (IRS) has specific methods of
deprecation that must be used. and these meth-
ods may not reflect economic deprecation. These
methods will be discussed in Chapter 16.

Partial-Year Depreciation

The example used here assumed that the asset
was purchased at the beginning of the year, with
a full year's depreciation that year. An asset pur-
chased during the year should have the first
year's depreciation prorated according to the
length of time it was owned. For example, a trac-
tor purchased on April 1 would be eligible for
9/12 of a full year’s depreciation, and a pickup
purchased on October 1 would get only 3/12 of
a year's depreciation in the year of purchase.
Any time there is a partial-year depreciation the
first year, there will be less than a full year of
depreciation in the final year of depreciation as
well. The IRS has specific rules for depreciation
of items based on the date of purchase. which
will be discussed in Chapter 16.

Straight line

0!

Years

Figure 5-3 Comparison of ending book value for two depreciation methods.
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INCOME STATEMENT FORMAT Eguals income from operations .

= . . Minus interest expense
Most of the entries on an income statement have L < P

already been discussed. but several items need Plus or minus gain/loss on sale of capital
additional discussion. The outline of an income assets
statement shown in Table 5-1 follows one of the Equals net farm income

formats recommended by the FFSC. In a very . . '
condensed forin: the basic: steucture is Cash interest paid, accrued interest, and to-

tal interest are shown separately from other ex-
penses. Although interest can be a large expense
Less operating expenses on many farms or ranches. the position of the

(Gross revenue

TABLE 5-1 | Income Statement Format

Revenue:

Cash crop sules
Change in crop inventories
Change in crop accounts receivable
Total crop revehue
Market livestock sales
Livestock product sales
Change in market livestoek inventories
Change in livestock accounts receivable
Total market livestock revenue
Raised breeding livestock sales
Change in buse value of raised breeding
livestock
Gain or loss on purchased breeding livestock
sales
Total hreeding livestock revenue
Government program and crop insurance
[Jil.}"mETl[S
Other farm income
Increase (decrease) in other accounts
reccivahle
Gross revenue

Expenses:

Purchased feed and grain
Purchased market livestock
Change in feed inventories
Other cash operating expenses:
Crop expenses
Livestock expenses

Fuel. oil
Labor
Repairs, maintenance
Property laxes
General farm insurance
Crop insurance
Cash land rent
Other: utilities
Adjusiments:
Change in accounts payable
Change in accrued expenses
Change in prepaid expenses
Change in unused supplies
Change in investment in growing crops
Depreciation
Amortization of capital leases
Total operating expenses
Income from operations

Other Revenue and Expenses:

Cash interest puid on current loans
Change in accrued interest on current loans
Cash interest paid on noncurrent loans
(Change in acerued interest on noncurrent loans
Total interest expense
Gain or loss on sale of capital assets:
Machinery
Land
Other
Net farm income




FFSC is that interest is a result of financing ac-
tivities rather than production activities. There-
fore, it should not be included with the direct
operating expenses associated with the produc-
tion of crops and livestock. This separation also
makes it easy for the user to find and note the
amount of interest expense when conducting an
analysis of the income statement.

Any gain/loss on the sale of culled breeding
livestock is shown in the revenue section, but
other gains/losses are included in a separate sec-
tion at the end of the income statement. The rea-
son for including the former in revenue is that
the sale of culled breeding livestock is a normal,
expected. and usual part of the ongoing produc-
tion activities of the business. While the FFSC
specifies including all gains/losses in net farm
income, it recommends that those for machinery
and land—along with improvements such as
buildings and permanent crops—be shown
separately. Any gains/losses from the sale of
these assets are less frequent, result from invest-
ment rather than production activities, and
may be large. Therefore. income from operations
is the profit from normal, ongoing production
activities and does not include any interest ex-
pense or gains or losses from selling capital
items that aren’t part of the normal operations of
the farm. Net farm income starts with the in-
come from operations, then subtracts the inter-
est expense and adds or subtracts any gains/
losses on the sale of land and its improvements,
buildings, and machinery. Showing these items
separately toward the end of the income state-
ment allows the user to determine easily whether
they had an unusually large effect on net farm
income.

Some income statement formats compute
value of farm production as an intermediate step.
In a condensed form. this format has the follow-
ing structure:

Gross revenue

Less cost of purchased feed and grain

Plus or minus change in inventory of
purchased feed and grain

CHAPTER 5 The Income Statement and Its Analysis

Less cost of purchased market livestock

Plus or minus change in purchased market
livestock inventory

Equals value of farm production
Less all other operating expenses
Equals income from operations
Minus interest expense

Plus or minus gain/loss on sale of capital
assets

Equals net farm income

The value of farm production measures the
dollar value of all goods and services produced
by the farm business. Any purchased feed, grain,
and market livestock were produced by some
other farm or ranch and should not be credited 1o
this business. Subtracting the cost of these items
from the gross revenue results in a net production
value, Any increase in value obtained by feeding
purchased feed and grain to purchased livestock
will end up being credited to the business being
analyzed through sales revenue or an inventory
increase.

Changes in inventory values for purchased
feed and market livestock must also be included
in the calculation. Decreases in the purchased
feed inventory. for example. indicate an increase
in feed expenses for that accounting period
while an increase in inventory reflects a de-
crease. The same is true for purchased market
livestock.

The value of farm production is a useful
measure of farm size when analyzing a farm
business and is used to compute other mea-
sures as well. Although the FFSC does not re-
quire use of the format showing value of farm
production, it does recognize ils usefulness.
Therefore, for the format shown in Table 5-1, it
recommends that the cost of purchased feed
and grain and purchased market livestock be
shown first, separate from other operating ex-
penses. This makes it easy for the user to find
the values needed to compute the value of farm
production.
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ACCRUAL ADJUSTMENTS
TO A CASH-BASIS INCOME
STATEMENT

While the FFSC encourages the use of accrual
accounting, it recognizes that cash accounting is
used currently and will probably continue to be
used by a majority of farmers and ranchers for
some time. Simplicity and advantages for income
tax purposes explain its popularity, However,
net farm income from a cash accounting system
can be misleading and can result in poor deci-
sions when used for management purposes.
The FFSC recommends that anyone using
cash accounting convert the resulting net farm
income to an accrual-adjusted net farm income
at the end of each year. This value can then
be used for analysis and decision making. A
cash-basis income statement includes only cash
receipts, cash expenses. and depreciation, so a
number of adjustments have to be made.

Adjustments to Receipts

Two types of adjustments are made to cash
receipts: change in inventory values and accounts
receivable. Adjustments should be made for
inventories of crops, market livestock. and raised
breeding livestock. The beginning inventory
value is subtracted from cash receipts. because
this inventory has been sold (or otherwise con-
sumed) during the year, and the sales have been
included as cash receipts. The ending inventory
value is added to cash receipts, because this is the
current year's production that has not yet been
sold. When inventories of grain or livestock in-
crease (decrease) during the accounting period,
this increase (decrease) represents an increase (a
decrease) in income.

The process for accounts receivable is the
same. Beginning accounts receivable are sub-
tracted from cash receipts, because this amount
was collected during the year and recorded as cash
receipts. Ending accounts receivable are added,
because they represent production during the past
year that has not yet shown up in cash receipts. An

allernative procedure for inventories and accounts
receivable is to subtract beginning values from
ending values and enter only the difference or
change. This change can be either a positive or a
negative adjustment to cash receipts. In our ex-
ample. separate accounts receivable are shown for
crops, livestock. and all other activities.

Adjustments to Expenses

Several adjustments are made to cash disburse-
ments or expenses. Some of these involve
expenses that have been incurred but not paid
yet, including accounts payable and accrued
expenses. Both accounts payable and accrued
expenses are expenses that helped produce
income during the accounting year but for which
no cash has yet been spent. The cash will be
spent in the next year. Because interest is con-
sidered part of the financing activities. rather
than operaling activities, it must be shown sepa-
rately from other accrued expenses. Further, the
FFSC recommends treating current interest and
noncurrent interest expenses separately.

Adjustments are also made to expenses that
are paid in advance, such as prepaid expenses,
supplies, and investment in growing crops. For
expenses that are paid in advance, there is a dif-
ferent type of adjustment. The beginning values
are added to cash disbursements, while the end-
ing values are subtracted. This procedure is dif-
ferent from the unpaid expense adjustments,
because the timing of the cash expenditures is
different. For prepaid expenses, inventories of
feed and supplies, and investment in growing
crops, cash was spent during the past accounting
period, but it will not produce revenue until the
next period. The different signs on the begin-
ning and ending values correctly account for the
difference in timing and result in the correct
accrual-adjusted operating expenses.

This adjustment process is rather straight-
forward but does require some effort and atten-
tion to detail. It is necessary to know the dollar
value of each item at the beginning of the year
and again at the end of the year. These values are
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not part of a cash accounting system. so they
must be measured and recorded in some other
way. This adjustment process results in the cor-
rect accrual-adjusted net farm income only if all
measurements recorded have the same values as
they would have had if an acerual accounting
system had been used. The most accurate
method. and one that will keep all financial
records consistent and correlated, is to use val-
ues from the beginning- and end-of-the-year
balance sheets.

Table 5-2 shows the calculation of the ac-
crual adjustments that 1. M. Farmer will need to
make before completing the income statement.
The adjustments are sorted into three categories.
These are revenue items, expense items accrued
but not paid, and expense items paid but not ac-
crued. An increase in the value of a revenue item
over the accounting period will be shown as an
increase in revenue. Thus, for these items, begin-
ning value is subtracted from ending value. An
increase in an expense item accrued but not paid
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will show up in the expense section of the income
statement as an increase in expenses. For these
items, beginning value is subtracted from ending
value. Expense items paid but not accrued will
also show up in the expense section; however, an
increase in the value of these items over the ac-
counting period has the effect of decreasing ex-
penses. Thus, for those items, the ending value is
subtracted from the beginning value.

To complete an accrual adjustment table.
values are taken from the two balance sheets cor-
responding to the first and last day of the account-
ing period (in this case a year) and the difference
in these values is found. For example. crop inven-
tories were valued at $145.150 at the beginning
of the year and at $144.030 at the end of the year,
a decrease of $1.120. This decrease is shown as a
negative number in the column reflecting the
change in value, Similar calculations are made for
all other accrual adjustments. For accounts pay-
able, and other items that are expense increasing,
for example. the beginning value is subtracted

TABLE 5-2 | Accrual Adjustments for the Income Statement of I. M. Farmer

Beginning of the

End of the
year value

Change in

year value value

Revenue items

Crop inventories

Market livestock inventories
Crop accounts receivable
Livestock accounts receivable
Other accounts receivable

Expense items accrued but not paid (expense increasing)
Accounts payvable

Accrued interest on current loans

Accrued interest on noncurrent loans

Other sccrued expenses

Expense items paid but not accrued (expense decreasing)
Prepaid expenses

Feed inventories

Unused supplies

Investment in growing crops

—5145.150 +$144.030 —$1.120
=4 +0 0
—24,500 423,063 —1.437
—1.100 +1.500 400

-0 +0) = 0

+4,150
+300
+820
+650

—4.500 =1.100
—1.820 = 520
—80.870 =7.010
—=31.376 6.275

+3.400
+2.340
+73.860)
+37.651
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and the ending value is added. For prepaid ex-
penses. and other items that are expense decreas-
ing, by contrast. the ending value is subtracted
from the beginning value to find the accrual

adjustment.

TABLE 5-3

ANALYSIS OF NET FARM INCOME .

Table 5-3 contains a complete accrual-basis
income statement for I M. Farmer. It shows
income from operations of $122,528 and a net

Income Statement for I. M. Farmer for Year Ending December 31, 2020

Revenue:

Cash crop sules
Change in crop inventories
Change in crop accounts
receivible
Total crop revenue
Market livestock sales
Livestock product sales
Change in market livestock
Inventories
Change in livestock accoums
receivable
Total market livestock
revenue
Raised breeding livestock sales
Change in hase value of raised
breeding livestock
Gain or loss on purchased
breeding livestock sales
Total breeding livestock
evanue
Fovernment program and crop
insurance payments
Other farm income
Increase (decrease) in other
accounts receivable

Gross revenue

$388.755

$80.553

9.300
1,000

£10.300
21,000

13,400
{1

$314.008

Expenses:

Purchased feed and grain
Purchased market livestock
Change in feed inventories
Other cush operating expenses:
Crop expenses
Livestock expenses

22,880
0
520

177100
30,200

Fuel, oil

Lubor

Repairs, maintenance

Property taxes

General farm insurance

Crop insurance

Cash land rent

Other: wtilities
Adjustments:

Change in accounis payable

Change in accrued expenses

Change in prepuid expenses

Chunge in unused supplies

Chunge in investment in

LIOWing crops

Depreciation expense
Amortization of capital leases

Total operating expenses

Income from operations

23410
1]
24,000
7420
8.300
17.120
41.200
5.400

630
—6)
—1,100
=7.010
6.275

35.755
0

$391.480 .

$122.528

Other revenue and expenses:

Cash interest paid on current
loans
Change in accrued intersst on
current Joans
Cash interest paid on
noncurrent loans
Change in accrued interest on
noncurent loans
Total interest expense
Gain or loss on sale of capital
assets;
Muachinery
Land
Other
Net farm income

24217

120

$28.002

$ 95,626




farm income of $95.626. The business shows a
prolit for the year. but is it a profitable business?
Profitability is concerned with the size of the
profit relative to the size of the business. Size is
measured by the value of the resources used to
produce the profit. A business can show a profit
but can have a poor profitability rating if this
profit is small relative to the value of the unpaid
resources used by the business. For example,
two farms with the same net farm income are
not equally profitable it one of the two had a
much higher value of unpaid resources used to
produce the profil.

Profitability is a measure of the efficiency
of the business in using its resources to produce
profit or net farm income. The FFSC recom-
mends five measures of profitability: (1) net
farm income, (2) rate of return on farm assets,
(3) rate of return on farm equity, (4) operating
profit margin ratio, and (5) earnings before in-
terest, taxes, depreciation. and amortization
(EBITDA). It is also possible to compute a
return to unpaid operator labor or a return to
unpaid management as other measures of
profitability.

. Net Farm Income

As shown on the income statement, net farm
income is the amount by which revenue exceeds
expenses. plus any gain or loss on the sale of
capital assets. It can also be thought of as the
amount available to provide a return to the
operator for the unpaid labor, management, and
equity capital used to produce that net farm
income. Net farm income is an absolute dollar
amount, making it difficult to use by itself as a
measure of profitability. It should be consid-
ered more as a starting point for analyzing
profitability than as a measure of profitability
itself.

Rate of Return on Farm Assets

Return on assets (ROA) is the term used by the
FESC. but the same concept has been called
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return to capital, or return on investment (ROT),
It measures profitability with a ratio obtained
by dividing the dollar return to assets by the
average farm asset value for the year. The latter
value is found by averaging the beginning and
ending total asset values from the farm™s bal-
ance sheets. Expressing ROA as a percentage
allows an easy comparison with the same val-
ues from other farms. over time for the same
farm. and with returns from other investments.
The equation is

Rate of return  return to assets (%)

on assets (%) average assets ($)

The ROA is the dollar return to debt and equity
capital. Because we are interested in isolating
the return to the farm assets, it is necessary Lo
make an adjustment for the unpaid labor and
management provided by the farm operator and
the farm family. Without this adjustment. that
part of income from operations credited to as-
sets would also include the contribution of labor
and management toward earning that income.
Therefore, a charge for unpaid labor and man-
agement must be subtracted from income from
operations to [ind the actual return to assets in
dollars. There is no way of knowing exactly
what part of that income was earned by labor
and management, so opportunity costs are used
as estimates. Assuming an opportunity cost of
$40.000 for the unpaid labor provided by 1. M.
Farmer, $20,000 for management, and $11,200
in unpaid labor from other members of the fam-
ily for LM. Farmer's unpaid management, and
$11,200 for the unpaid labor of other family
members the calculations are

Income from operations §122.528

Less opportunity cost of
unpaid labor of operator

and family ~51,200

Less opportunity cosl
of management -20.000

Equals return to assets $51.328
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The final step is to convert this dollar re-
turn to assets into a percentage of total assets,
the dollar value of all capital invested in the
business. An immediate problem is which total
asset value to use, cost or market basis? Al-
though either can be used. the market-basis
value is generally used, because it represents
the current investment in the business and al-
lows a better comparison of ROAs between
farms. It also makes the resulting ROA compa-
rable to the return that these assets could earn
in other investments should the assets be con-
verted into cash at current market values and
invested elsewhere. However, cost basis pro-
vides a better indicator of the return on the ac-
tual funds invested and is the better indicator
for trend analysis.

As shown in Chapter 4. 1. M. Farmer’s total
asset value, on a market basis, was $2.930.,934
on December 31, 2020. Assuming a value of
$2.868.768 on January 1, 2020 the average asset
value over this period was $2.899.851. There-
fore, the rate of return on [. M. Farmer’s assels
for 2020 was

<110

.

$51.328
——— = 1.8%
$2,899,851

ROA =

This ROA of 1.8 percent represents the return on
capital invested in the business after adjusting
income from operations for the opportunity cost
of labor and management. The profitability of
the farm can now be judged by comparing this
ROA to those from similar farms, the returns
from other possible investments. the opportu-
nity cost of the farm’s capital. and past ROAs for
the same farm.

Other Considerations

Several things should be noted whenever ROA
is computed and analyzed. First. the FFSC rec-
ommends using income from operations rather
than net farm income. Any gains or losses on
sale of capital assets included in the latter value
are sporadic in nature. can be very large. and

do not represent income generated by the use
of assets in the normal production activities of
the business. Therefore. they should not be
included in any calculation of how well assets
are used in generating profit. Second. the
opportunity costs of labor and management are
estimates, and changing them will affect ROA.
Third. any comparisons of ROAs should be
done only after making sure they were all com-
puted the same way and that the same method
was used to value assets. Market valuation is
recommended for comparison purposes; cost
valuation is recommended for checking trends
on the same farm. Fourth, the value of any per-
sonal or nonfarm assets that might be included
on the balance sheet should be subtracted from
total assets. Likewise. any nonfarm earnings.
such as interest on personal savings accounts,
should not be included in the farm income. The
computed ROA should be for farm earnings
generated by farm assets. Finally, ROA is an
average return and not a marginal return. It
should not be used when making decisions
about investing in additional assets where the
marginal return is the important value.

Rate of Return on Farm Equity

The ROA is the return on all assets or capital
invested in the business. On most farms and
ranches. there is a mixture of debt and equity capi-
tal. Another important measure of profitability is
the return on equity (ROE), the return on the own-
er's share of the capital invested. Should the busi-
ness be liquidated and the liabilities paid off, only
the equity capital would be available for alterna-
tive investments,

The calculation of ROE begins with income
from operations. The computation for the dollar
value of return on equity is similar to that of the
dollar value of return on assets, but in this case
the interest expense must be subtracted as well
as the opportunity costs of labor and manage-
ment. Interest is the payment for the use of bor-
rowed capital, and it must be deducted as an
expense before the ROE is computed.




Continuing with the 1. M. Farmer example.

. the dollar ROE would be

$122 528
-$28.002

Income from operations
Less interest expense

Leys opportunity cost

of all unpaid labor -51.200

Less opportunity cost

of management =20,000

Egquals return on equity $23,326

Note that the return to equity can also be com-
puted by subtracting interest expense from the
return to assets, $51.328 — 28,002 = $23,326.
The rate of ROE is computed from the equation

Rate of return  return 1o equity ($)
on equity (%) average equity ($)

Average equity for the year is used in the divisor
and is the average of beginning and ending
market-basis equity for the year. ROE is also
expressed as a percent to allow easy comparison
among farms and with other investments.

In Table 4.7, I. M. Farmer's ending market
basis equity was $2,195,324. The beginning eq-
uity was $2.153.525. so the average equity value
for the year was $2.174.425. 1. M. Farmer's
ROE would be

$23.326

ROE=———
$2.174.425

= 1.1%

The ROE can be either greater or less than
the ROA, depending on the ROA’s relation to the
average interest rate on borrowed capital. If the
ROA is greater than the interest rate paid on bor-
rowed capital. this extra margin or return above
interest cost accrues to equity capital. Its return
becomes greater than the average return on total
assets. Conversely, if the ROA is less than the in-
terest rate on borrowed capital. the ROE will be
less than the ROA. Some of the equity capital’s
earnings had to be used to make up the difference
when the interest was paid, thereby lowering the
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ROE. With i being the interest rate on debt, these
relations can be summarized as follows:

If ROA > i, then ROE > ROA
If ROA < i. then ROE < ROA

Given either of these relations. the absolute
difference between the two values depends on
another factor: the amount of debt compared to
equity. If ROA > i, and debt is large relative to
equity. ROE can be much greater than ROA.
The relatively large amount of debt generates
many dollars of return above interest cost, which
in turn accrues to the return earned by the rela-
tively small amount of equity capital itself. This
can result in a large ROE. However, a combina-
tion of large relative debt and ROA < i has the
opposite effect. All or more of the ROE may be
needed to make up the difference between the
return earned by the debt capital and the interest
paid for it. The ROE can become negative.
meaning equity must be used to pay part of the
interest. Several years of this relationship can
lead to insolvency.

Although. ROE is positive in this example,
it is lower than ROA. The borrowed capital on
this farm is earning a loss, but is the overall farm
profitable? While the ROE is positive. a value of
1.1 percent is not very high. If this return is
lower than I. M. Farmer’s opportunity cost for
the capital, the farm would not be considered
profitable even though it is earning a profit. If
on the other hand, this figure is at or above the
opportunity cost. the farm would be considered
profitable overall. even though the borrowed
capital is not earning a profit. In the next chap-
ter, the farm profitability will be compared to
other. similar farms. and possible problems will
be investigated.

Operating Profit Margin Ratio

This ratio computes operating profit as a per-
centage of gross revenue. A higher value means
the business is making more profit per dollar
of revenue. The first step in computing the
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Box 5-4

It is often difficult to judge the strength or
weakness of the results of a net farm income anal-
ysis without comparing the results to those from
similar farms. One source of comparative data is
farm business management associations, which
exist in many states that have a large number
of farms. These associations assist farmers and
ranchers with their record keeping during the year
and then do a complete farm financial analysis for
them at year end. Average values and those for

Sources of Comparative Data

the highest and lowest one-quarter or one-third of
all association members are generally available to
the public. Average values of farms sorted ac-
cording 10 size, region, or major enterprise are
often available as well. Information on any asso-
ciations in your state and published information
may be obtained from local county extension di-
rectors or from the website of the agricultural
economics department of your state land grant
university.

operating profit margin ratio is to find the
absolute dollar value for operating profit. The
process is

Income from operations

Lexs opportunity cost of all unpaid labor
Less opporiunity cost of management
Equals operating profit

To recognize that unpaid labor and manage-
ment contributed to earning the profit, their op-
portunity costs are subtracted. This makes the
results comparable to those from businesses
where all labor and management is hired. as these
expenses have already been deducted in the com-
putation of income from operations. Note that the
value for operating profit is the same as for the
dollar return on assets

The equation for the operating profit margin
ralio is

Operating profit _ operating profit
margin ratio

gross revenue
[. M. Farmer's operating profit margin ratio
would be
$122.528 —40.000 = 11,200 — 20,000
$514.008

= 10%

This means that, on the average, for every dollar
of revenue, 10¢ remained as profit after paying
the operating expense (including the apportunity
costs of labor and management) necessary to gen-
erate that dollar. Farms with a low operating
profit margin ratio should concentrate on improv-
ing this ratio before expanding production. It
does little good to increase gross revenue if there
is little or no profit per dollar of revenue.

Earnings Before Interest, Taxes,
Depreciation, and Amortization

The FFSC notes that commercial analysts often
begin with earnings before interest. taxes. depre-
ciation, and amortization (EBITDA) as a measure
of potential repayment capacity and will compare
this figure to total interest payments or to princi-
pal and interest payments,’ The basic formula is

Income from operations $122.528

Plus depreciation

and amortization expense $35.755

Equals carnings before interest.
taxes, depreciation, and

amortization (EBITDA) S158.283

"There is no legal requirement under GAAP for publicly raded
compinies 1o disclose EBITDA,




Our sample farm does not have any amorti-
zation expense. Amortization expenses can arise
from accounting treatment of intangible assets,
such as patents on inventions. to spread the cost
over the expected life of the associated benefit.

It is important to note that EBITDA ignores
capital expenditures, which can be large in some
operations, and thus it may significantly over-
state cash available for repayment capacity. We
will learn more about measures of repayment
capacity in Chapter 6, and in Chapter 13 we will
learn about the cash flow budget, the most ac-
curate way of estimating cash flow over the next
accounting period.

Return to Labor and Management

Net farm income was described as the amount
available to provide a return to unpaid labor,
management, and equity capital. A rate of ROE
was computed in an earlier section, and simi-
larly. it is possible to compute a return to labor
and management. Return to labor and manage-
ment is a dollar amount that represents the part
of income from operations that remains to pay
for operator labor and management after equity
capital (net worth) is paid a return equal to its
opportunity cost.

The procedure is similar to that used to
compute returns on assets and equity. except the
result is expressed in dollars and not as a ratio or
percentage. Return to labor and management is
computed as follows, using income from opera-
tions as the starting point:

Income from operations
Less interest expense
Less opportunity cost of equity capital
Equals return to labor and management
The average of I. M. Farmer’s beginning net worth
and ending net worth, as shown in Table 4.7, is
($2,153.525 + $2.195.324) = 2 = $2,174.425

If the opportunity cost of I. M. Farmer’s equity
capital is assumed to be 3 percent, the opportunity
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cost on equity capital (average net worth) is
$2.174.425 x 3% = $65.233. Therefore. after
equity capital is assigned a return equal to its
opportunity cost, I. M. Farmer’s labor and man-
agement earned $122.528 — 28.002 — $65,233 =
$29.293.

Assuming that the opportunity costs of op-
erator and family labor and management total
$71.200, this return to labor and management of
$29.293 indicates that capital. labor, manage-
ment, or some combination of the three did not
receive a return equal to its opportunity cost.
Unfortunately, there is no way to determine
which did or did not have a return equal to or
higher than its opportunity cost

Return to Management
Management is often considered the residual
claimant to net farm income, for several reasons.
It is difficult to estimate, and in some ways. it
measures how well the manager organized the
other resources to generate a profit. Return to
management for average or typical farms is
often reported in farm business summaries. It is
computed by subtracting the opportunity cost of
labor from the return to labor and management.
The opportunity cost for [. M. Farmer’s
labor is assumed to be $40.000, about what full-
time farm employees in the region are earning
annually. The family labor opportunity cost of
$11,200 is also based on the going rate for part-
time labor in the area. In total the opportunity
cost of labor is thus $51.200.

$29,293
-351.200
-21.907

Return to labor and management
Less opportunity cost of labor

Equals return to management

The return to management is highly variable
from year to year. A negative return is rather
common on many farms and ranches. when it is
assumed that capital and labor earned their full
opportunity costs. However. a negative return
means that net farm income was not sufficient
to provide a return to capital, labor. and man-
agement equal to or higher than their
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opportunity costs. The net farm income may
have been a substantial amount, particularly on
a large farm or ranch. It just should have been
higher to provide labor, management, and capi-
tal a return equal to their individual opportu-
nity costs.

Assessing Overall Profitability

The example farm had a net farm income of
$95.626 in 2020. Because this is a fairly high
income, some might be tempted to conclude that
this farm was profitable in 2020. However, the
net farm income reported on the income state-
ment represents a return to unpaid resources.
in this case, labor, management, and equity cap-
ital. To assess the overall profitability of the
farm. the returns to these unpaid resources
should be compared to their opportunity costs.
The table below provides a summary of these
comparisons,

Return

Unpaid input Opportunity cost

L1%
$29.293
—$21,907

3.0%
$71.200
$20.000

Equity capital
Labor and management
Management

When we compare the calculated returns of
these three unpaid resources to their respective
opportunity costs, we can see that, although the
farm made a profit, it shouldn’t be considered
profitable in this year as none of the unpaid re-
sources earned enough to cover its opportunity
COSIS.

We saw earlier that borrowed capital was op-
erating at an average loss on this farm in 2020.
Although this result may be a sign that the farm
should look carefully at its financing activities. we
cannot conclude from this result alone that the
farm isn't profitable overall. Some profitable
farms, for example, farms that are earning returns
to unpaid resources that cover the opportunity
costs, may nevertheless experience an average
loss on borrowed capital. It's important not o
confuse the profitability of one particular input
(borrowed capital) with overall farm profitability.

CHANGE IN OWNER EQuITY

After computing and analyzing net farm income,
several questions may come to mind. What was
this profit used for? Where is this money now?
Did this profit affect the balance sheet? If so.
how? The answers to these questions are related
and illustrate the relation between the income
statement and the beginning and ending balance
sheets.

Any net farm income must end up in one
of four uses: (1) owner withdrawals for family
living expenses and other uses. (2) payment of
income and Social Security taxes (another rea-
son for withdrawals). (3) increases in cash or
other farm assets. or (4) a reduction in liabilities
through principal payments on loans or payment
of other liabilities. Table 4.6 provided an exam-
ple of how owner equity changed for I. M.
Farmer from January | to December 31, 2020.
Figure 5-4 provides a diagram that shows what
happens to net farm income and how it affects
the balance sheet. Withdrawals from the busi-
ness to pay for family living expenses. income
and Social Security taxes. and other purposes
reduce the amount of net farm income available
for use in the farm business, What remains is
called retained farm earnings.

As the name implies, retained farm earnings
is that part of the farm earnings, after personal
withdrawals and taxes, retained for use in the
farm business. Asset and liability values will have
changed, but if retained farm earnings is positive,
equity must have increased. Retained farm earn-
ings represents increased assets or decreased lia-
bilities, or some combination of changes, which
will increase the difference between assets and
liabilities and therefore increase equity. This
change in equity may not be positive. If living
expenses. taxes, and other withdrawals are greater
than net farm income. retained farm earnings will
be negative. In this case, assets had to be with-
drawn from the farm business. or additional bor-
rowing was needed to meet living expenses,
income taxes, and other withdrawals.




Net farm income

L

Less family living expenses, income and
social security taxes, and other withdrawals

r

Equals retained farm earnings

L

Equals change |n cost-basis equity through
changes in assets and liabillties
"T — =

CHAPTER S The Income Statement and Iis Analysis

¥

Equals change In market-basis equity '[\I

Adjustments for changes in market valuations

Figure 5-4 Relation between net farm income and change in equity.

The direct relation between retained farm
earnings and change in equity. shown in
Figure 5-4, applies only to a cost-basis balance
sheet. When depreciable assets are valued at
book value. their decrease in value matches the
depreciation expense on the income statement.
Land value 1s unchanged. and if there are no new
farm assets from gifts, inheritance, or nonfarm
income, retained farm earnings will equal the
change in owner equity for the year. Under these
conditions, equity on a cost-basis balance sheet
will increase only if retained farm earnings is
positive: that is, net farm income is greater than
the sum of living expenses, taxes. and other
withdrawals. This further emphasizes the neces-
sity of making a substantial profit if the farm
operator/manager wants to live well and increase
business equity at the same time.

On a market-basis balance sheet. changes in
equity will come not only from retained farm

earnings but also from any changes in the value
of assets due to changes in their market value. As
shown in Figure 5-4, the change in cost-basis
equity must be adjusted for any changes in market
valuation of assets and related deferred income
taxes. Farms or ranches with a large proportion of
their assets in land can experience rapid gains or
losses in equity due to fluctuations in land values.
Without this adjustment, it is impossible to cor-
rectly account for all changes in equity.

STATEMENT OF CASH FLOWS

The FFSC recommends that the set of financial
statements for a farm or ranch operation should
include a statement of cash flows along with
the balance sheet. the statement of owner
equity. and the income statement. The state-
ment of cash flows. as the name implies, is a
summary of the actual cash inflows and cash
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TABLE 5-4 | Statement of Cash Flows for I. M. Farmer for Year Ending December 31, 2020 .

Cash in Cash out Net cash [Tow

Operating (cash fiarm income and expenses)
Cash received from operations

Cash paid for feeder livestock, purchased feed, and other

items for resale
Cash paid for operating expenses
Cash paid for interest
Net cash—income and Social Security taxes
Net cash—other miscellaneous income
Net cash provided by operating activities
Investing (capital assets)
Cash received from sale of breeding livestock
Cash received from sale of machinery and equipment
Cash received from sale of real estate
Cash received from sale of marketable securities
Cash paid to purchase hreeding livestock
Cash paid to purchiase machinery and equipment
Cash paid to purchase real estate
Cash paid 1o purchase marketable securities
Net cash provided by investing activities
Financing (loans)
New loans received
Principal paid
Net cash provided from financing activities
Nonfarm
Nonfurn incorie (wages, rents, interest, efc.)
Nonfurm expenditures (family living, eic.)
Net nonfarm
Cash on hand (farm cash, checking. savings)
Beginning of year
End of year

Total

H505.865 NA
NA $ 22880

NA 334,150
28.132
NA 29,452
0 NA

$ 91,251

9,300 NA

23,560 NA

0 NA

0 NA

NA 0

NA 54.600

N 0

NA 0
(5217400

280,747 NA
NA 295,600
(514.853)

{S39.900)

NA
NA 37,800 (14.758)
Discrepancy

5865.014 $865.014 3 1]

outflows experienced by a business during an
accounting period. Table 5-4 is I. M. Farmer’s
Statement of Cash Flows for the year ending
December 31, 2020, This statement is orga-
nized around five broad categories: operating,
for example, cash farm income and expenses;
investing, for example capital assets: financing.
for example loans and repayments; nonfarm

items: and a balancing section for cash on hand.
Noncash transactions, even though they affect
farm profit or net worth. are not included in a
statement of cash flows.

I. M. Farmer recorded cash inflows of
$505.865 from operations, $471.465 in crop and
cash market livestock sales, $21,000 in govern-
ment program and crop insurance payments, and




$13.400 in other farm income. He paid $22.880
in cash for purchased feed and grain, $28,132 in
cash interest. and $334.150 in cash for other oper-
ating expenses. In addition. he paid $29,452 cash
in income and Social Security taxes on the previ-
ous year's taxable income. (Because of the timing
of tax payments. these cash expenditures will not
match exactly with the period in which the taxes
were incurred.) When cash expenses for opera-
tions were subtracted from cash receipts. there
was a net cash flow from operating, adjusted by
the taxes paid, of $91.251.

The next section, on investing, shows that
1. M. Farmer bought and sold some capital items
during this period. Cash expenditures for capital
items purchased exceeded cash receipts for capi-
tal items sold, so the net cash flow for the capital
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assets activities was negative $21.740. The total
of new loans received ($280.747) was lower
than the amount of principal paid ($295.600),
yielding a negative net cash flow for financing
activities of —=$14,853, Finally, the nonfarm cash
income of $22.500 and nonfarm expenditures of
$62.400 yield a negative net cash flow for non-
farm activities: that is, a net amount of $39,900
was withdrawn from the farm account. If the
items in the net cash flow column are totaled, they
yield an increase in cash of $14.758. exactly the
difference between beginning-of-year and end-
of-year cash on hand. The total cash in, includ-
ing the beginning balance of $23.042, exactly
equals the total cash out, including the ending
balance of $37.800. Hence. there is no discrep-
ancy to reconcile.

SUMMARY

An income statement organizes and summarizes revenue and expenses for an accounting period
and computes net farm income for that period. First, all revenue earned during the period should
be identified and recorded. Next. the same thing is done for all expenses incurred in producing that
revenue. Depreciation is a noncash expense that can be important in agriculture. so accurate records
of depreciation must be kept. Net farm income is the amount by which revenue exceeds expenses. If
records are kept using cash-basis accounting, accrual adjustments should be made at the end of each
accounting period to derive the accrual net farm income. A cash-basis net farm income can be
misleading. and management decisions should be made only on the information obtained from an
accrual net farm income.

Net farm income or profit is an actual dollar amount, whereas profitability refers to the size of
that profit relative to the resources used to produce it. An analysis of profitability should be done
each year to provide a means of comparing results against previous years and against other farm busi-
nesses. Net farm income. rate of ROA. rate of ROE, and operating profit margin ratio are recom-
mended measures of profitability.

Part of net farm income is withdrawn from the business to pay for family living expenses.
income and Social Security taxes. and other items. The remaining net farm income is called
retained farm earnings, because it has been retained for use in the farm business. A positive
retained farm carnings ends up as an increase in assets, a decrease in liabilities, or some combina-
tion of changes in assets and liabilities that causes equity to increase. Conversely, a negative
retained farm earnings means some farm equity has been used for living expenses. taxes. and other
personal withdrawals. Equity based on market values for assets also changes by the amount these
market values change during the year. A statement of cash flows should also be developed as part
ol a complete set of records.
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QUESTIONS FOR REVIEW AND FURTHER THOUGHT — .

1. Assume that a new tractor is purchased on January | for $160,000 and given a salvage value of $40.000 and a useful
life of & years. What would the annual depreciation be for the first 2 years under each depreciation method?

Year 1 Year 2

Straight line

Double declining balance

For the previous problem, what would the tractor’s book value be at the end of Year 2 under each depreciation
method?

Rework the answers to question | assuming the purchase date was May 1.

. Why is inventory change included on an accrual income staternent? What effect does an increase in inventory
value have on net farm income? A decrease”

. What are the différences between net farm income computed on a cash basis versus an accrual basis? Which is
the better measure of net farm income? Why?

What factors determine the change in cost-basis equity? In market-basis equity?
Why are changes in land values not included with the inventory changes shown on an income statement?

. Why are there no entries for the purchase price of new machinery on an income statement? How does the
purchase of a new machine affect the income statement?

Use the following information to compute values for each of the following items.

Income from operations § 120,000 Opportunity cost of labor $45.000
Net farm income $ 100,000  Opportunity cost of management 25,000
Interest expense 20,000 Opportunity interest rate 5%
Average asset value 1,000,000 Family living expenses 50,000
Average equity value 800,000 Income and Social Security taxes $22,000
Giross revenue 4 400,000

a. Rate of return on assets _ %
b. Rate of return on equity %
¢. Operating profit margin ratio

d. Change in equity %

e. Return to management 5
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. 10. Use the following information to compute the values for cach of the following items.

Cash revenue 5500.000 Cash expenses $330,000
Depreciation 25.000 Cost of new tractor 150,000
Beginning inventory value 64,000 Ending inventory value 42.000
Beginning accounts receivable 4.200 Ending accounts receivable 0
Beginning accounts payable 12,560 Ending accounts payable 4,500

a. Cash-basis net farm income $
h. Gross revenue on the accrual basis %
¢. Accrual-basis net farm income $

11. Explain the difference in acerual adjustments for prepaid expenses and accounts payable. Why are these items
treated differently?

(Box photo): DPixal/AGE Fotostock
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FARM BUSINESS ANALYSIS

CHAPTER OUTLINE

Types of Analysis

Standards of Comparison

Diagnosing a Farm Business Problem
Measures of Profitability

Measures of Size

Efficiency Measures

Financial Measures

Summary

Questions for Review and Further Thought

Farm managers and economists have always been
interested in the reasons some farms have higher
net incomes than others. The observation and
study of these differences and their causes began

CHAPTER OBJECTIVES

1. Show how farm business analysis
contributes to the control function of
management

Suggest standards of comparison to use

in analyzing the farm business

Identify measures of business size
Outline a procedure for locating economic
or financial problem areas in the farm or
ranch business

Review measures that can be used to
analyze the solvency, liquidity, and
profitability of the business

Hlustrate the concept of economic efficiency
and show how it is affected by physical
efficiency. product prices, and input prices

in the early 1900s and marked the beginning of
farm management and farm business analysis.
Differences in management are a common expla-
nation for different net farm incomes, but this
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explanation is not complete. Unless the specific
differences in management can be identified. there
can be no precise recommendations for improving
net income on farms with poor management.

The differences in profitability of similar
farms can be illustrated in several ways. Table 6-1
shows some observed differences per farm on
a group of U.S. cattle farms. Similar differ-
ences can be found for other types of farms and
ranches. The average net operating income per
cow was —$261 for low-profit farms and $294
in the most profitable group. Several questions
beg an answer: What accounts for the differ-
ences in operations? What can be done to im-
prove returns on the less profitable farms?
Differences in the operators’ goals or the quality
of resources available may be partial answers.

Other information in this table sheds light
on the differences in profitability, The number
of brood cows was considerably lower in the
low=profit group than for the middle-profit and
the high-profit farms. Weaning percentage in-
creases and death loss decreases as the furm’s
profitability increases. The average weaning
weight is about the same on the low-profit and
middle-profit farms, but over 20 pounds higher
for the high-profit farms. Total feed expenses
were much higher on the low-profit farms than
in the other groups. More detailed answers can
be found only by performing a complete farm

TABLE 6-1

business analysis. This is part of the control
function of management.

Control is critical for the entire farm business
as well as for individual enterprises. Three steps in
the control function are: (1) establishing standards
for comparing results. (2) measuring the actual
performance of the business. and (3) taking cor-
rective action to improve the performance once
problem areas have been identified. Improvement
in performance is the payoff for the time spent
controlling the business.

TYPES OF ANALYSIS

A farm business analysis can be divided into four
areas of investigation:

1. Profitability: Profitability is analyzed by
comparing income and expenses. High
net farm income is usually an important
goal of the farm manager, though not
necessarily the only one.

. Farm size: Not having adequate resources is
often a cause for low profits. Growing too
rapidly or exceeding the size that the operator
can manage effectively can also reduce profits.

. Financial: Financial analysis concentrates
on the capital position of the business,
including solvency. liquidity, and changes
in owner’s equity.

Comparison of Cattle Farms by Net Returns

Item

Low profit 20%

Middle profit 20% High profit 20%

S 66

—5$261 $294
Average call weaning weight 524 525 547
450 475 483
269.71 159.92 117.49
$520 $357 $355
7.0% 6.4% 4.6%
Weaning percentage 86.2% 88.5% 91.4%
Number of brood cows b 83 71

Return over direct expenses ($/cow)

Pounds weaned per exposed female
Cost of production

Total feed expenses ($/cow)

Calf death loss percentage

Seerer: University of Minnesotn FINBIN, All States Report, 2016,




4. Efficiency: Low profitability can often be
traced to inefficient use of resources in
one or more areas of the business. Both
economic and physical efficiency measures
should be examined.

The efticiency and profitability of each en-
terprise should also be examined. Enterprise
analysis will be discussed in Chapter 18.

STANDARDS OF COMPARISON

The remainder of this chapter will examine
some measures and ratios that can be used to
conduct a complete farm analysis. Once a mea-
sure has been calculated, the problem becomes
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one of evaluating the result. Is the value good,
bad, or average? Compared with what? Can it be
improved? These questions emphasize the need
to have some standards against which the mea-
sures and ratios can be compared. There are
three basic standards to use in analyzing farm
business results: budgets, comparative farms,
and historical trends.

Budgets

In budget analysis. the measures are compared to
budgeted goals or objectives identified during the
planning process. When results in an area consis-
tently fall short of the budgeted objectives, either

Box 6-1

The following conclusions about farm business
analysis are reprinted from fowa Farm Manage-
ment Surveys, a study of 965 farms in north central
lowa summarized by H. B. Munger in 1913:

CONCLUSIONS

“From a business standpoint a farm cannot be called
successful that does not pay operating expenses, a
current mortgage rate of interest on capital and a fair
return as pay for the farmer’s labor and manage-
ment. By analyzing the business of large numbers of
farms in one area. the reasons why some farms are
more profitable than others stand out clearly.

The first consideration is to have a type of farm-
ing adapted to the region. Farmers doing the wrong
thing cannot expect to make labor incomes. Change
in the demands of the market, increase in value of
farm land. and other factors make necessary a read-
justment of the crops and livestock raised, A farmer
in this region for the period of this investigation has
better chances of success who had more corn and
hogs than the average, and less pasture and beef
cattle. Most dairy farmers were doing well.

For efficient farming in Towa. where the usual
crops and livestock are raised, at least 160 acres

Farm Business Analysis: An Ancient Art

is necessary in order to use labor. horses. and ma-
chinery to good advantage. Many farmers who
own less than 160 acres rent additional land in
order to utilize efficiently labor, teams, and tools.

Good crop yields are fundamental to successful
farming. Regardless of other factors, most farms
with poor crops were not highly profitable. One
should aim to get at least one-fifth better yields than
the average of other farms on similar soil,

In a region where most of the farm receipts
come from the sale of livestock, the returns per ani-
mal unit are of highest importance. No matter how
good the crops may be, if they are fed 1o unproduc-
tive livestock the chances for success are small.

The highest profits come from a well-balanced
business. One should have a farm large enough to
provide for the economical use of labor, horses,
and up-to-date machinery, He should raise better
crops than the average and feed most of them to
livestock that can use them profitably. Each of
these factors is important, and the combination
of all on an individual farm brings the highest
success.”

Sowrce: Ho B, Munger, lowa Farm Management Surveys, 1813,




106 PartT I Measuring Management Performance

that area needs additional managerial effort or the
budgets need to be more realistic.

Comparative Farms

Unfortunately. poor weather or low prices may
prevent a farm from reaching its goals, even in
years when no serious management problems
exist. Therefore, a second source of useful stan-
dards for comparison are results from other farms
of similar size and type. for the same year. These
may not represent ideal standards but will indicate
if the farm being analyzed was above or below
average given the weather and market conditions.
Organized record-keeping services are available
through lending agencies. accounting firms, farm
cooperatives, and university extension services.
One of the advantages of participating in such a
service is the annual record summary provided for
all farms using the service.

These summaries contain averages and
ranges of values for different measures for all
farms, as well as for groups of farms sorted by
size and type. Such results provide an excellent
set of comparative standards as long as the farms
being compared are similar and in the same gen-
eral geographic area.

Historical Trends
When using trend analysis. the manager records
the various measures and ratios for the same farm
for a number of years and observes any trends in
the results. The manager looks for improvement
or deterioration in each measure over time. Those
areas showing a decline deserve further analysis
to determine the causes. This method does not
compare results against any particular standards.
only against previous performance. The objective
becomes one of showing improvement over the
results of the past. Trend analysis must take into
account year-to-year changes in weather, prices,
and other random variables.

Any of the analytical measures discussed in
the remainder of this chapter can be used with
budgets, comparative farms, and historical trend

analysis. Many of these measures are shown in
tables that contain results from an example farm
as well as average values for a group of similar
farms.'

DIAGNOSING A FARM
BUSINESS PROBLEM

A complete whole-farm business analysis can
be carried out by using a systematic procedure
to identify the source of a problem. Figure 6-1
lustrates a procedure that can make the process
more efficient.

Profitabiliry is generally the first area of
concern. Low net farm income or poor returns
to management can have many causes. The
farm or ranch may not be large enough to gen-
erate the level of production needed for an ad-
equate income. If inadequate resources are a
problem, the operator should look for ways to
farm more acres, increase the labor supply, ex-
pand livestock, or obtain more capital. If farm
size cannot be increased, then fixed costs such
as machinery and building depreciation, inter-
est, and general farm overhead costs should be
evaluated carefully. Steps should be taken to
reduce the costs that have the least effect on
the level of production. Off-farm employment
or other types of self-employment may also
have to be considered as a way to improve fam-
ily income.

IF adequate resources are available but pro-
duction levels are low, then resources are not
being used efficiently. Computing several eco-
nomic efficiency measures can help pinpoint the
problem. Poor economic efficiency may result
from low physical efficiency, low selling prices,
and/or high input costs. If efficiency for the cur-
rent enterprises cannot be improved, it may
mean the wrong enterprises are in the current

"The analysis measures discuysed in the remamder of this chaprer
include those recommended by the Farm Financial Standards
Council as well as a number of others, Those recommended by
the Council are identified by the abbreviation FFSC shown after
their name, and are summarized in Table 6-2.
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Liquidity
If unsatisfactory:
-Refinance current debit

Profitability
IT unsatisfactory, check:

Solvency

If unsatisfactary:
-Retain more netincome

- Slow expansion
- Liguldate assets

-Sell assets, reduce debt
- Attract outside equity

- Lease assets rather
than own

- Reduce operating debt

- Decrease withdrawals

Volume of

=Improve profitability

production =
If too low, check:

- Improve profitability

If too low:

Volume of resources

- Look for expansion
- Use credit
-Hire more labor

Economic efficiency

If too low, check:

v

Y

Selling prices

If too low: If too low:
- Use other marketing tools
- Check other markets

-Improve product quality

Physical efficiency

-Improve production practices
-Use higher quality inputs
-Change enterprises

Input prices

If too high:
-Check other suppliers
-Buy raw materials
-Try used equipment

Figure 6-1 Procedure for diagnosing a farm business problem.

farm plan. Enterprise analysis and enterprise
budgeting can be used to identify more profit-
able enterprises and develop a new whole-farm
plan. This procedure should help managers iso-
late and identify the causes of a profitability
problem quickly and systematically. However.
even profitable farms need to be concerned
about liguidity and solvency. It cash flow always
seems to be tight. even when net farm income is
satisfactory, the operation may need to refinance
some current debt, slow down expansion, sell
off some assets, reduce nonfarm withdrawals, or
pay down operating debt. If solvency is not as
strong as the operator would like, more of the

net farm income may need to be retained in the
business each year. or some assets could be sold
to reduce debt levels. The three areas of farm
business management—profitability, solvency,
and liquidity—are all closely related (Table 6-2).
Outstanding farm managers do an above-average
job in all of them.

MEASURES OF PROFITABILITY

Profitability analysis starts with the income
statement., the topic of Chapter 5, where sev-
eral measures of profitability were discussed.
These measures for our sample farm are shown
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TABLE 6-2

Farm Financial Ratios

Measure

Calculation

Liquidity
Current ratio
Working capital

Working capital 1o gross revenue

Solvency
Debt-to-asset ratio
Equity-to-assel ratio
Dehi-to-gquity ritio

Profitability

Income from operations

Net furm income

Rate of return on farm assets

Rate of return on tarm equity

Operating profit margin ratio

Earnings before interest, taxes.
depreciation. and amortization

(EBITDA)

Repayment capacity
Capiral debt repayment capacity

Capital debt repayment margin
Termt debt coverage ratio
Financial efficiency

Asset turnover ratio

Operating expense rano
Depreciation expense ratio

Interest expense ratio
Income [rom operations ratio

Total current farm assets + total current farm liabilities
Total current farm assets — total current furm Habilities
Working capital = gross revenue

Total farm liabilities = total farm assets
Toral farm net worth + total farm assers
Total farm liabilities = total farm net worth

Gruss revenue (aceruul) — total operating expenses (accrual)

Income from operdtions — interest expense +/- gains or losses on sales of
capital assets

(Income from operations — value of unpaid labor and management) + average
of beginning and ending total farm assets

(Income from operations — interest expense — value of unpaid labor and
mianagement) = average of beginning and ending farm net worth

(Income from operations — value of unpaid labor and management) +
LIOss revenue

Income from operations + depreciation and amortization expense

Income from operations + depreciation + nonfarm income — total income tax
expense — totl owner withdrawal$ — interest expense on current loans

Capital debt repayment ciapacity — scheduled principal and interest payments on
term loans

Capital debt repayment capacily + scheduled principal and interest payments on
term loans

Gross revenue (or value of farm production) = average of beginning and ending
total farm asseis

(Toml operating expenses — depreciation) + gross revenue

Depreciation expense + gross revenue

Interest expense + gross revenue

(Income froni operations — inlerest expense) = gross revenue

Senpree: Farm Finuncial Standards Council, Finaneial Guidelines fir Agricalmre, 2017,
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Average of high-earning
ltem comparable farms

Average of all
comparable farms

I. Income from operations

2. Return to labor and management
. Return to management

. Rate of return on furm asscts

. Rate of return on farm equity

. Operating profit margin ratio

$183.699
80,605
29,132
3.40%
3.24%

14.4%

$56.335
-19.622
—6(),354
-0.1%
—1.4%

—0).6% 10.0%

“Many of the comparison groups’ values sre based on published reports from the Kansas Farm Management Association. modified 1o
teflect similar opportunity costs as those usad for the sample farm analysis.

in Table 6-3, along with average values of a com-
parison group of farms in the area as well as the
values for the top-earning 25 percent of that group.
When information on top earners in a group is
available. it can provide valuable feedback to an
operator who is striving to be above average.

Net Farm Income (FFSC)

One method of establishing a goal for net farm
income is to estimate the income that the owner’s
labor, management. and capital could earn in
nonfarm uses. In other words, the total opportu-
nity cost for these factors of production becomes
the minimum goal or standard for net farm
income. In any year for which the income state-
ment shows a lower net farm income, one or
more of these factors did not earn its opportunity
cost. Another goal would be to reach a specific
income level at some time in the future, such as
at the end of 5 years. Progress toward this goal
can be measured over time.

Although net farm income is influenced
heavily by the profitability of the farm. it also
depends on what proportion of the total re-
sources used are contributed by the operator.
Replacing borrowed capital with equity capital.
rented land with owned land. or hired labor with
operator labor can all improve net farm income.
Figure 6-2 shows how the gross farm revenue
pie is divided among the parties who supply

Payments to
suppliers for Rent to owner
feed, seed, for rented
fuel, etc. land

Interest to
lenders for
borrowed money

Wages to
employees

Net farm income
to operator for
unpaid labor,
equity capital,
and managemaent

Figure 6-2 How the gross revenue pie is divided?

resources to the farm or ranch business. The size
of the farmer’s slice of the pie depends on how
many of the resources he or she contributes, as
well as the size of the pie. Other resource con-
tributors, such as lenders. landlords. emplovees.
and input suppliers. must be paid first. What is
left over is net farm income. Farms with high net
incomes are often those that have accumulated a
large equity over time or that depend heavily on
operator and family labor,
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Return to Labor and Management

Some farm businesses have more net worth than
others. In the calculation of return to labor and
management, shown in Chapter 3, the opportu-
nity cost of equity capital is calculated and sub-
tracted (along with the interest expense) from
income from operations to find the return to
unpaid labor and management of the business.
One goal or standard for return to labor and man-
agement is for this value to be at least as large as
the opportunity cost of the operator’s labor and
management in another use,

Return to Management

The return to management is the portion of
income from operations that remains after inter-
est expenses as well as the opportunity costs of
both unpaid labor and equity capital have been
subtracted. It represents the residual return to
the owner for the management input. and it can
be highly variable from year to year. Negative
returns to management in years of low prices or
production are not unusual, but the goal should
be to earn a positive return over the long run.

Rate of Return on Farm Assets (FFSC)

The rate of return on farm assets (or return on
assets [ROA|) was discussed in Chapter 5. This
value can be compared to rates of return on other
long-term investments, although differences in
risk and potential gains in asset values must also
be considered. Calculating the ROA allows
comparison among farms of different sizes and
types. ROA includes a return to both equity cap-
ital and debt capital (interest on loans). It ex-
cludes capital gains or losses.

Rate of Return on Farm Equity (FFSC)

The return on equity (ROE) is perhaps more
indicative of financial progress than ROA, as it
measures the percent return 1o the owner's busi-
ness equity. If the farm business has no debts, the
rate of return on farm equity will equal the rate of

return on farm assets. When debt capital is used,
though. interest must be paid. The dollars avail-
able as a ROE then are only that part of net farm
income remaining after interest is paid.
Opportunity costs for labor and management are
also subtracted before computing the rate of
return on equity. See Chapter 5 for details on
how to compute ROA and ROE.

Operating Profit Margin Ratio (FFSC)
As explained in Chapter 5, the operating profit
margin ratio (OPMR) measures the proportion of
gross revenue left after paying all expenses. It is
caleulated by dividing the dollar return to farm
assets (income from operations minus the opportu-
nity cost of labor and management) by the gross
revenue of the farm,

Farms with large investments in fixed assets
such as land and buildings. and few operating ex-
penses such as cash rent. will generally show
higher operating profit margin ratios. Conversely.
farms with more rented assets will often have a
higher ROA but a lower OPMR. Rented and owned
assets are substitutes for each other. As more of one
is used, the rate of return to the other will generally
increase. Thus. these two measures of profitability
must be considered together. An operation may be
high in one ratio and low in the other because of
the mix of owned and rented assets used. If both
measures are below the average or the goal, then
profitability problems are evident.

General Comments
Two cautions should be exercised regarding the
procedures used to calculate returns to labor, man-
agement, assets, and equity. The first is the some-
what arbitrary nature of estimating the opportunity
costs used in the calculations. No rigid rules exist.
and individuals may have different opinions about
the appropriate values to use. The calculated
return 1o any factor will change if different oppor-
tunity costs are used for the others.

The second caution is that these values are
average returns to the factors, not marginal
returns. For example. the rate of return to assets is




the average rate of return on all capital invested in
the business. not the marginal return on the last
dollar invested. The marginal rates of return would
be much more useful for planning purposes. espe-
cially for new investments. Nevertheless, if the
opportunity costs are estimated carefully and used
consistently from year to year, and the average
nature of the result is kept in mind. these measures
can provide a satisfactory means for making his-
torical and between-farm comparisons of profit-
ability, They are, however. less useful for
evaluating marginal changes in the organization
and operation of the farm business.

The measures of profitability included in
Table 6-3 can be used to identify the existence of
a problem. However. these measures do not iden-
tify the exact source of the problem. Further anal-
ysis is needed to clarify the cause of the problem
and suggest the corrective action needed. The
next three sections proceed with a more in-depth
analysis of the farm business 1o pinpoint more
specific problem areas.

MEASURES OF SI1ZE

An income or profitability problem can exist in
any single year due to low selling prices or low
crop yields. If the problem persists even in years
with above-average prices and yields. it may be
caused by insufficient farm size. Historically,

TABLE 6-4 | Measures of Farm Size
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net farm income has been highly correlated
with farm size. Small farms sometimes make
inefficient use of fixed capital investments and
labor. Small farms that do make efficient use
of resources may still fall short of generating
enough net income to support the operator and
family. Several of the most common measures
of farm size are shown in Table 6-4. Some cap-
ture the quantity or value of production gener-
ated, while others measure the volume of
resources used.

Gross Revenue

The volume of production from a farm produc-
ing several different products can be measured
by gross revenue. Table 5-3 showed the calcula-
tions where gross revenue is defined as total
sales and other cash income, adjusted for changes
in inventories, accounts receivable, and any
gains/losses on the sale of breeding livestock.

Total Farm Assets

Another measure of size is the total capital
invested in land, buildings. machinery, live-
stock, crops. and other assets. The market value
of total farm assets from the balance sheet is the
easiest place to obtain this value. With all values
in dollar terms, this measure allows an easy
comparison of farm size across different farm

Average of high-earning
Item comparable farms

Average of all

comparuble farms Our farm

& 757,769
S 704,154
$3.204.081
. Total crop acres farmed 1.862
. Number of brood cows 72
. Numbser of Feeder cattle 204
. Total labor (person-years) 1.73

. Gross revenye
. Value of farm production
3. Total farm assets

$ 478,450 5 514,008
$

$ 436,888
$2,349.921 $2.899.851
1,318 1.200

73 120

189 0

1.34 .40

490,603
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types. However, it does not take into account the
value of rented or leased assets.

Total Crop Acres Farmed

The number of crop acres farmed includes both
owned and rented land. It is useful for comparing
similar types of farms but is not particularly
good for comparing farms with different types of
land. A California farm with 200 acres of irri-
gated vegetables is not comparable to an opera-
tion with 200 acres of dryland wheat in western
Kansas. Number of acres is best used for com-
paring the size of crop farms of the same general
type in an area with similar soil resources and
climate.

Livestock Numbers

It is common 1o speak of a 500-cow ranch or
a 250-cow dairy farm or a 500-sow hog farm.
These measures of size are useful for compar-
ing size among farms with the same class of
livestock.

Total Labor Used

Labor is a resource common to all farms. Terms
such as a one-person or two-person farm are fre-
quently used to describe farm size. A full-time
worker equivalent can be calculated by sum-
ming the months of labor provided by opera-
tor, family. and hired labor and dividing the
result by 12. For example. if the operator works
12 months, family members provide 4.5 months
of labor, and 5 months of labor is hired, the full-
time worker equivalent is 21.5 months divided
by 12, or 1.8 years of labor. This measure of size
is affected by the amount of labor-saving tech-
nology used and should therefore be interpreted
carefully when comparing farm sizes.

Quantity of Sales

For specialized farms, the number of units of out-
put sold annually is a convenient measure of size.
Examples are 5.000 head of farrow-to-finish

hogs or 25.000 boxes of apples. On a diversified
farm. it may be necessary to record the units
sold from several different enterprises to reflect
farm size accurately. Where a crop share or live-
stock share lease is being used, both the owner’s
and tenant’s shares of production should be
included when making comparisons with other
farms.

Value of Farm Production

Some livestock operations buy feeder livestock
and feed, while others produce all their own feed
and animals. To make a fair comparison of busi-
ness size, the value of feed and livestock purchases
is subtracted from gross revenue to arrive at the
value of furm production. In this measure, only
the value added to purchased feed and livestock is
credited to the value of production. Details of the
calculation were given in Chapter 3.

The value of farm production for a given
farm may vary substantially from year to year,
depending on weather. disease. pests, and prod-
uct prices. However, it is a convenient way to
compare the size of different types of farms.

EFFICIENCY MEASURES

Some managers are able to generate more pro-
duction or use fewer resources than their neigh-
bors because they use their resources more
efficiently. A general definition for efficiency is
the quantity or value of production achieved per
unit of resource employed.

e production
Efficiency = ————
resources used

If a comparison with other farms or with a
budget goal shows that an operation has an ade-
quate volume of resources but is not reaching its
production goals, then some resources are not
being used efficiently. A farm or ranch business
may use many types of resources, so there are
many ways to measure both economic and phys-
ical efficiency. Some of the more useful and
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. TABLE 6-5 | Measures of Economic Efficiency

Average of high-earning
[tem comparable farms

Average of all

comparable farms Our farm

Capital efficiency
1. Assel turnover ratio 0.24 0.20 0.18
. Operating expense ratio 0.66 0.78 0.69
3. Depreciation ratio 0.09 0.10 0.07
4, Interest expense ratio 0.04 0.05 0.05
. Income from operations ratio 0.21 0.07 0.18

Labor efficiency

6. Gross revenue per person $438.017 $357.052 $367.149

Marketing
7. Price received forcalves {$/cwt) 159 160 149
8. Price received for corn ($/bu) 2.95 282 290
9. Price received for soybeans ($/bu) 9.05 R85 8.90
100 Price received for wheat ($/bu) 333 333 3.34

Livestock efficiency
11. Feed costs ($/cow) 478 519 376
12. Production per $100 of feed fed 181 161 174

common ones will be discussed here. Several of
these measures for the sample farm and its com-
parison groups are included in Table 6-5.

Economic Efficiency

Economic efficiency measures are computed
either as dollar values per unit of resource or as
some rate or percentage relating to capital use,
Measures of economic efficiency must be inter-
preted carefully. They measure average values,
not the marginal values or the effect that small
changes would have on overall profit.

Asset Turnover Ratio (FFSC)

This ratio measures how efficiently capital
invested in farm assets is being used. It is found
by dividing the gross revenue generated by the
markel value of total farm assets. For example.
an asset turnover ratio equal to 0.25, or 25 per-
cent, indicates that gross revenue for | year was

equal to 25 percent of the total capital invested
in the business. At this rate. it would take 4 years
to produce agricultural products with a value
equal 1o the total assets.

The asset turnover ratio will vary by farm
type. Dairy. hog. and poultry farms will generally
have higher rates, beef cow farms tend to be lower,
and crop farms usually have intermediate values.
Farms or ranches that own most of their resources
will generally have lower asset turnover ratios
than those that rent land and other assets.
Therefore, the asset turnover ratio should be com-
pared only among farms of the same general type.

Sometimes the value of farm production is
used to calculate the asset turnover ratio instead
of gross revenue. As was explained earlier,
the value of farm production is equal to gross
revenue minus the cost of purchased feed and
livestock. and is a more accurate measure of the
value of the crops and livestock actually pro-
duced on the farm.
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The asset turnover ratio (ATR) is an overall
measure ol financial efficiency. The operating
profit margin ratio is a measure of profitability
per unit produced. When the two are multiplied.
they equal the rate of return on farm assets:

ATR x OPMR = ROA
For 1. M. Farmer:
0.18 x 10% = 1.8%

Overall profitability can be improved by
producing more units of output while maintaining
the same profit margin per unit, or by producing
the same output but with a larger profit margin per
unit. Of course, increasing both the asset turnover
ratio and the operating profit margin ratio will
increase the return on assels even more!

Operating Expense Ratio (FFSC)

Four operational ratios are recommended to
show what percent of gross revenue went for
operating expenses, depreciation. interest, and
net income. The operating expense ratio is com-
puted by dividing total operating expenses
(excluding depreciation) by gross revenue.
Farms with a high proportion of rented land and
machinery or hired labor will tend to have higher
operating expense ratios. Because depreciation
is included with the other “operating expenses”
in the income statement. it's important to
remember that for this ratio it is subtracted from
the total operating expenses in the income
statement.

Depreciation Expense Ratio (FFSC)

This ratio is computed by dividing total depre-
ciation expense by gross revenue. Farms with a
relatively large investment in newer machinery,
equipment, and buildings will have higher depre-
ciation expense ratios. A higher-than-average ratio
may indicate underused capital assets. Conversely,
a lower-than-average ratio may indicate that the
farm frequently uses custom operations, that
the machinery is old or perhaps too small, or that
the farm has a lower investment in buildings or
other improvements.

Interest Expense Ratio (FFSC)

Total farm interest expense (adjusted for accrued
interest payable at the beginning and end of
the year) is divided by gross revenue to find this
ratio. Ratios higher than average. or higher than
desired. may indicate too much dependence on
borrowed capital or high interest rates on exist-
ing debit,

Income from Operations Ratio (FFSC)

Dividing income from operations minus interest
expense hy gross revenue measures the percent
of gross revenue left after paying all expenses
(but before subtracting any opportunity costs).
These four operational ratios will sum to 1.00, or
100 percent. They can also be calculated using
the value of farm production as a base instead of
gross revenue. In that case, the cost of purchased
feed and livestock should not be included in
operating expenses. Using the value of farm pro-
duction as i base is more accurate when compar-
ing operations that purchase large quantities of
feed and livestock against those that do not.

Gross Revenue per Person

The efficiency with which labor is being used
can be measured by dividing gross revenue for
the year by the number of full-time equivalents
of labor used. including hired workers. Capital
and labor can be substituted for each other. so
capital and labor efficiency measures should be
evaluated jointly.

Livestock Production per $100 of Feed Fed
This is a common measure of economic effi-
ciency in livestock production. It is calculated
by dividing the value of livestock production
during a period by the total value of all the feed
fed in the same period. and multiplying the
result by 100. The value of livestock production
is equal to:

Total cash income from livestock

Plus or minus livestock inventory changes
Minus value of livestock purchased
Equals value of livestock production




Livestock production per $100 of feed fed is
computed from the following formula:

Value of livestock production
Value of feed fed

x 100

It is important to include the value of any
raised feed in the denominator, as well as feed
purchased. A ratio equal to $100 indicates that
the livestock just paid for the feed consumed but
no other expenses. The return per $100 of feed
fed also depends on the type of livestock, as
shown in the following table:

Production per $100 of feed fed

Livestock enterprise  (10-year average, 2007-2016)

Beel cow £139
Dairy S178
Feeder catile 5137
Hogs (farrow to finish) S142

Sourie: Summary of Winois Form Business Reconds 20106,
University of Wlinois Extension.
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Higher values for some livestock enterprises
do not necessarily mean that these enterprises are
more profitable. Enterprises with higher build-
ing. labor or other nonfeed costs. such as dairy
and feeder pig production, need higher feed re-
turns to be as profitable as enterprises with low
nonfeed costs, such as finishing feeder animals,
Because of these differences, the production per
3100 of feed fed should be calculated for each
individual livestock enterprise and compared
only with values for the same enterprise. Because
this measure is highly dependent on both live-
stock and feed prices, there is considerable year-
to-year variability, Figure 6-3 shows the variation
in these values over a 10-year period.

Feed Cost per 100 Pounds of Production

The feed cost per 100 pounds of weight gain or
per 100 pounds of milk for a dairy enterprise is
found by dividing the total feed cost for each
enterprise by the total pounds of production and
multiplying the result by 100. The total pounds
of production for the year should be equal to the

$300 -
—&— Beefcow
- & - Dairy
$250 —&— Feeding cattle
=— Farrow-to-finish hogs
$200 -
$150 -
$100
$50
$0 | | i I | i i | il

2007 2008 2009 2010 201

2012 2013 2014 2015 2016

Figure 6-3 Production per $100 of feed fed on Hlinois livestock

farms, 2007-2016.

Sowrce: Summary of Hiinois Farm Busivess Records 2006, University of [linois Extension.
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pounds sold and consumed minus the pounds
purchased and plus or minus any inventory
changes. This measure is affected by feed prices
and feed conversion efficiency. and values
should be compared only among farms with the
same livestock enterprise.

Crop Value per Acre

This value measures the intensity of crop produc-
tion and whether high-value crops are included in
the crop plan. It is caleulated by dividing the total
value of all crops produced during the year by the
number of crop acres. The result does not take
into account production costs and therefore does
not measure profit.

Machinery Cost per Crop Acre

To calculate this measure, the total of all annual
costs related to machinery is divided by the
number of crop acres. Total annual machinery
costs include all ownership and operating costs,
plus the cost of custom work hired and machin-
ery lease and rental payments. Costs for any
machinery used mainly for livestock should be
excluded. This is another measure that can be
¢ither o high or too low. A high value indicates
that machinery investment may be excessive.
while low values may indicate that the machin-
ery is too old and unreliable or too small for
the acres being farmed. There is an important
interaction between machinery investment, labor
requirements, timeliness of field operations, and

TABLE 6-6

Measures of Physical Efficiency

the amount of custom work hired. These factors
are examined more thoroughly in Chapter 22.

Physical Efficiency

Poor economic efficiency can result from sev-
eral types of problems. Physical efficiency,
such as the rate at which seed. fertilizer, and
water are converted into crops. or the rate al
which feed is turned into livestock products,
may be too low. Physical efficiency measures
include bushels harvested per acre. pigs weaned
per sow. and pounds of milk sold per cow.
Examples of physical efficiency measures are
shown in Table 6-6. Just like the measures of
economic efficiency. they are average values
and must be interpreted as such. An average
value should not be used in place of a marginal
value when determining the profit-maximizing
input or output level.

Selling Prices

The average price received for a product may be
lower than desired. for several reasons. In some
years. supply and demand conditions cause prices
in general to be low. However. if the average price
received is lower than for other similar farms in
the same year, the operator may want to look for
different marketing outlets or spend some time
improving marketing skills. Poor product qual-
ity also can cause selling prices to be below
average.

Average of high-earning
Item comparable farms

Average of all

comparable farms Our farm

. Feeder calves produced (Ibs/call)
2. Pounds of beef produced per cow
. Weaned calves per cow
Corn yields (hufacre)
. Soyhean yvields (bu/acre)
. Wheat yields (hufacre)

580
341
0.5}
120
53
56




Purchase Prices
Sometimes physical efficiency is good and sell-
ing prices are acceptable. but profits are low
because resources were acquired at high prices.
Examples are buying land at a price above what
it will support, paying high cash rents, paying
high prices for seed and chemical products, buy-
ing overly expensive machinery. purchasing
feeder livestock at high prices. borrowing money
at high interest rates. and so forth. Input costs
can be reduced by comparing prices among dif-
ferent suppliers. buying used or smaller equip-
ment. buying large quantities when possible,
and substituting raw materials for more refined
or more convenient products,

Physical efficiency. selling price, and pur-
chase price combine to determine economic ef-
ficiency, as shown in the following equations:

Economic  Value of product produced
efficiency —

cost of resources used

quantity of product x selling price

B quantity of resource X purchase price

FinaNcCIAL MEASURES

Even profitable farms may suffer from tight
cash flows or high debt loads. The financial
portion of a complete farm analysis is designed
to measure the solvency and liquidity of the

TABLE 6-7
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business and to identify weaknesses in the
structure or mix of the various types of assets
and liabilities. The balance sheet and the
income statement are the primary sources of
data for calculating the measures related to the
financial position of the business. These finan-
cial measures and ratios were presented in
Chapters 4 and 5 but will be reviewed briefly to
show how they fit into a complete farm analy-
sis. It is convenient to compare the actual
financial performance to values from a com-
parison group such as shown in Table 6-7.
Actual values should be compared to historical
values as well, to identify any trends that may
be developing.

Solvency

Solvency refers to the value of assets owned by
the business compared to the amount of liabilities,
or the relation between debt and equity capital.

Debi/Asset Ratio (FFSC)

The debt/asset ratio is a common measure of
business solvency and is calculated by dividing
total farm liabilities by total farm assets, using
current market values for assets. Smaller values
are usnally preferred to larger ones, as they indi-
cate a better chance of maintaining the solvency
of the business should it ever be faced with a
period of adverse economic conditions. However,
low debt/asset ratios may also indicate that a
manager is reluctant to use debt capital to take

‘Analyzing the Financial Condition of the Business

Average of high-earning
comparable farms

Average of all

comparable farms Our farm

. Net worth
. Debt/usset ratio
3. Current ratio
. Warking capital
5. Working capital to gross revenue ratio

$2.511,364
0.20 0.23 0.25

254 1.95 1.90
461,187
60.9%

$1.794.217 $2.195.324

222636

165,141

32.1%
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advantage of profitable investment opportuni-
ties. In this case, the low ratio would be at the
expense of developing a potentially larger busi-
ness and generating a higher net farm income. A
more complete discussion of the use of debt and
equity capital is found in Chapter 19.

Two other common measures of solvency are
the equity/asset ratio (FFSC) and the debt/equity
ratio (FFSC). These ratios were discussed in
Chapter 4. They are mathematical transformations
of the debt/ asset ratio and provide the same
information.

Change in Equity

An important indicator of financial progress for a
business is an owner’s equity increasing over
time. This is an indication that the business is
earning more net income than is being with-
drawn. Reinvesting profits allows for acquiring
more assets or reducing debt. As discussed in
Chapter 4, equity should be measured both with
and without the benefit of inflation and its effect
on the value of assets such as land. This requires
a balance sheel prepared on both a cost basis and
a market basis, so that any increase in equity can
be separated into the result of profits generated by
the production activities during the accounting
period and the effect of changes in asset values.

Liquidity

The ability of a business to meet its cash flow
obligations as they come due is called liguidiry.
Maintaining liquidity is important to keep the
financial transactions of the business running
smoothly.

Current Ratio (FFSC)

This ratio is a quick indicator of a farm’s liquid-
ity. The current ratio is calculated by dividing
current farm assets by current farm liabilities. as
shown in Chapter 4. The current (or short-term)
assets will be sold or turned into marketable
products in the near future. They will generate
cash (o pay the current liabilities. that is. the debt
obligations that come due in the next 12 months.

Working Capital (FFSC)

Working capital is the difference between cur-
rent assets and current liabilities. 1t represents
the excess dollars that would be available from
current assets after current liabilities have been
paid. as shown in Chapter 4. Because working
capital needs may differ with the size of the oper-
ation, the FFSC also recommends calculation of
the working capital to gross revenue ratio. It is
found by dividing working capital by gross rev-
enue earned in the most recent accounting year.
Higher ratios indicate higher liquidity.

These liquidity measures are casy 1o calcu-
late but fail to take into account upcoming operat-
ing costs. overhead expenses. capital replacement
needs, and nonbusiness expenditures. They also do
not include sales from products yet to be produced
and do not consider the timing of cash receipts and
expenditures throughout the year. An operation
that concentrates its production during one or two
periods of the year. such as a cash grain farm,
needs to have a high current ratio at the beginning
of the year, because no new production will be
available for sale until near the end of the year. On
the other hand, dairy producers or other livestock
operations with continuous sales throughout the
year can operate safely with lower current ratios
and working capital margins.

Chapter 13 discusses the construction and
use of a cash flow budget. Although developing
a cash flow budget takes more time than com-
puting a current ratio, a cash flow budget takes
into account all sources and uses of cash. as well
as the timing of their occurrence throughout
the year. Every furm or ranch that has any
doubts about being able to meet cash flow needs
should routinely construct cash flow budgets
and monitor them against actual cash flows
throughout the year. Comparing actual to bud-
geted cash flows allows early detection of li-
quidity problems.

Tests for Liguidity Problems

When overall cash flow becomes tight. several
simple tests can be carried out to try to identify
the source of the problem.




. Analyze the debt structure by calculating
the percent of total farm liabilities
classified as current and noncurrent.

Do the same for total farm assets. [ the
debt structure is top heavy, that is, a larger
proportion of the farm's liabilities are in
the current category than is true for its
assets, it may be advisable to convert some
of the current debt to a longer-term
liability. Moving debts from current to
noncurrent liabilities will reduce the
annual principal payments and improve
liguidity.

2. Compare the changes in the current assets

over time, particularly crop and livestock
inventories, by looking at the annual year-
end balance sheets. Building up inventories
can cause temporary cash flow shortfalls.
On the other hand, if cash flow has been
met by reducing current inventories

for several successive years. then the
liquidity problem has only been
postponed.

. Compare purchases of capital assets to
sales and depreciation. Continually
increasing the inventory of capital assets
may not leave enough cash to meet other
obligations. On the other hand, liquidating
capital assets may help meet cash flow
needs in the short run, but could affect
profitability in the future.

. Compare the amount of operating debt
carried over from one year to the next for
a period of several years. Borrowing more
than is repaid each year will eventually
reduce borrowing capacity and increase
interest costs, making future repayment
even more difficult. Increased borrowing
hides the real problem of low profitability.
. Compare the cash flow needed for land
(principal and interest payments. property
taxes. and cash rent) per acre to a typical
cash rental rate for similar land. Taking
on too much land debt. trying to repay it
too quickly. or paying high cash rents can
cause severe liguidity problems.
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6. Compare withdrawals for family living
and personal income taxes o the
opportunity cost of unpaid labor. The
business may be trying to support more
people than are fully employed or at a
higher level than is possible from net farm
income. Any of these symptoms can cause
poor liquidity. even for a profitable farm,
and can eventually lead to severe financial
problems.

Measures of Repayment Capacity
Repayment capacity measures the ability of the
business to generate enough cash to meet all debt
commitments each year. Several measures are rec-
ommended. The first is the capital debr repay-
ment capacity (FFSC). This measure provides an
estimate of the funds the operation can generate
for debt repayment and/or asset replacement.

[t is computed using this formula:

Income trom operations
Plus total nonfarm income

Plus depreciation/amortization expense

Less interest expense on current loans

Less total income tax expense
Less total owner withdrawals
Equals capital debt repayment capacity

The capital debt repayment margin (FFSC)
is the dollar difference between the capital debt
repayment capacity and the scheduled principal
and interest payments on term loans.

The term debr and capital lease coverage
ratio (FESC) is calculated by dividing the capital
debt repayment capacity by the term debt pay-
ments due in the next year, including principal
and interest. on amortized loans. The greater the
ratio over 1.0, the greater the margin o cover
payments. It is important to note that this mea-
sure does not indicate whether payments can be
made in a timely fashion within the year. A cash
flow budget is needed to assess possible prob-
lems with on-time payments.
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~ Box 6-2

In Tables 6-3 through 6-7, our sample farm was
compared to a group of similar farms in o variety
of measures of profitability, efficiency, and finan-
cial strength. The tables included the average of
all the comparison farms. as well as the average
results for the farms with net farm incomes in the
top 25 percent of the group. Our samplé farm’s net
farm income was considerable higher than aver-
age for the whole group, but over 560,000 below
the average of the top earners. Similarly, in other
measures of profitability, the sample farm looks
good compared to the average of all farms. but as
shown in Chapter 5, the farm is not completely
covering its opportunity costs, The top earners, by
contrast, have a return on farm equity thatis higher
than the sample farm’s opportunity cost of 3 per-
cent as well as & positive return to management,
on average.

Our sumple farm had slightly fewer crop acres
than the average of the full comparison group and
about a third fewer acres than the high earners,
The number of brood cows on the sample farm
was greater than on the comparison farms. In ad-
dition, the comparison farms are also producing
feeder cattle, while the sample farm is not. The
labor available is slightly higher than for the aver-
age of all farms but lower than for the high-earn-
ing group. On the other hand, the value of farm
assets is only 10 percent lower on the sample farm
than on the high-carning farms.

Our farm has lower weight calves than the
comparison group. and the prices received are
more than $10 per ewt less than the comparison
group. Production per $100 of feed fed falls mid-
wity between the average for all farms and the av-
erage of the high earners. The lower weight calves
may be the result of the lower feed costs on the
sample farm, over $100 per cow less than for the
high-earning group. Corn yields are comparable
to the comparison farms, but soybean yields and
wheat yields are a good bit lower than those
achieved by the high earners, Prices received for

| Farm Business Analysis Case Study Summary

the crops are in line with those received on aver-
age by the entire group but for corn and soybeans,
the sample farm is receiving prices that are lower
than those for the high-earning group.

The asset turnover ratio for our farm is low,
especially relative to the high earners. However,
the operating profit margin ratio, while not as high
as that of the high earners, is considerably better
than that of the whole group, which is negative.
(Recall that return on assets equals the product of
the asset turnover ratio times the operating profit
margin ratio.) It seems likely that our sample farm
owns a higher percentage of its land than is aver-
age for the full comparison group. The sample
farm’s operating expense ratio is lower than the
average of all comparable farms. which may indi-
cate a lower amount of rental payments for land,
The income from operations ratio of our farm is
much higher than the average of all comparable
farms, but somewhat lower than that of the high
earners. Our depreciation expense ratio is also
relatively low, perhaps indicating older or smaller
equipment, or less investment in buildings.

Our farm has a solid debi to asset ratio of 0.25;
however. this ratio is higher than that of the high-
earning group. Our interest expense ratio was also
higher than that of the high earners, which is likely

explained by proportionally more debt. Our cur-

rent ratio of 1.90 is comparable to that of all the
comparison farms, but low relative to the high-
earning group. Our farm is also weaker in terms of
dollars of working capital and the ratio of working
capital to gross revenue. Thus. the operators may
want to perform a more extensive liquidity analysis
via cash flow budgeting (the topic of Chapter 13).
IF liguidity problems are projected, the farm opera-
tor could consider rescheduling some of the cur-
rent debt over a repayment period of several years.

The comparison shows that our farm is gen-
erally doing better than average, but is not on a
par with the top 25 percent of earners. Our farm
has considerably fewer crop acres than the top

(Continued)
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earners, despite having asset values that are only Recommendations are summarized below:
10 percent less. If our farm has a high pereent-
age of owned land, it may be that the ownership
cost for the land exceeds local rental rates, and
this i5 one area that can be investigated. If that
turns out to be the case, and some land is sold,
the farm may be able to expand its total crop
acreage farmed if there is sufficient available 2 e o
land for rent in the area. Before expanding crop selling some land and renting additional
acreage, the farm would need to be sure there is aeRes.

adequate machinery and labor available or that Look into whether the machinery and
custom operators are available for hire. The cat- building complement is adequate.

tle operation also stands out as an area of poten- Perform a detailed analysis of the cattle
tial concern, with slightly lower production operation to see if its profitability could be
levels and lower selling prices. improved.

» Perform a more extensive liquidity analysis
1o see if some current debt should be
restructured as noncurrent debt.

Check rental rates for land versus ownership
costs: if renting is a lower cost alternative
and land for rent is available consider

SUMMARY

A whole-farm business analysis is much like a complete medical examination. It should be conducted

periodically to see whether symptoms exist that indicate the business is not functioning as it should.
Standards for comparison can be budgeted goals, results from other similar farms, or past results from
the same farm. A systematic approach can be used to compare these standards to actual results.

Profitability can be measured by net farm income and returns to labor, management, total assets.
and equity. If an income or profitability problem is found, the first area to consider is farm size. An
analysis of size checks to see if there are enough resources to generate an adequate net income, and
what portion of the resources is contributed by the operator. Next, various measures relating to
efficient use of machinery, labor, capital, and other inputs can be computed. Economic efficiency
depends on physical efficiency. the selling price of products, and the purchase price of inputs.

Financial analysis uses balance-sheet values to evaluate business solvency and liquidity. The
various measures calculated for a whole-farm analysis are part of the control function of manage-
ment. As such, they should be used to identify and isolate a problem before it has a serious negative
impact on the business,

LQUIES‘I‘IONS FOR REVIEW AND FURTHER THOUGHT _

1. What are the steps in the control function of farm management?

2. What types of standards or values can be used to compare and evaluate efficiency and profitability measures
for an individual farm? What are the advantages and disadvantages of gach?
. What are the differences between gross revenue and value of farm production? Between net farm income
and refurn to management”
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4. Use the following data to calculate the profitability and efficiency measures listed:

Gross revenue S185.000
Value of farm production 167,000
Income from operations 66,000
Interest expense 18,000
Value of unpaid labor and management A1.000
Total asset value:  beginning $400,000

ending $430.000
Farm equity: beginmng $340.000

ending $352.000

a. Rate of return on assels
b. Rate of return on equity
¢, Assel lurnover ratio
d. Operating profit margin ratio
e. Income from operations ratio
. What three general factors determine economic efficiency”
. State whether each of the following measures relates to volume of business. prafitability. economic efficiency,
or physical efficiency.
a. Pounds of cotton harvested per acre
b. Return to management
¢, Livestock return per S100 of feed fed
d. Gross revenue
e. Total farm assets
f. Asset arnover ratio
Would a crop farm that cash rents 1.200 crop acres and owns 240 acres be more likely o hdve a better-than-
average asser turnover ratio or operating expense ratio? Explain,

. Explain the difference between solvency and liquidity. List three tests that can be used to diagnose liquidity
problems.

(Box phiso )2 OPialVAGE Fotostock




APPLYING ECONOMIC
PRINCIPLES

hapters 7. 8, and 9 discuss economic principles and cost concepts and their
application to decision making in agriculture. Economic principles are important
because they provide a systematic and organized procedure to identify the best
alternative when profit maximization is the goal. The decision rules derived from these
principles require an understanding of some marginal concepts and different types of
costs. However, once they are learned. they can be applied to many different types
of management problems.

Chapter 7 introduces the concept of a production function and the law of diminish-
ing marginal returns. Marginal analysis is used to determine the profit-maximizing
levels of input and output. In Chapter 8§ marginal analysis is extended to answer the
questions of what combination of inputs will maximize profits for a given level of
output, and what combination of enterprises will maximize profits for a given set of
resources. Various cost concepts are explored in Chapter 9. including total, marginal,
and average costs, and fixed and variable costs. Finally, the cost concepts are used to
explain how increasing farm size can result in both economies and diseconomies of
size at different levels of output.
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CHAPTEHR

EcoNOMIC PRINCIPLES:
CHOOSING PRODUCTION
LLEVELS

CHAPTER OUTLINE

The Production Function

Marginal Analysis

Law of Diminishing Marginal Returns

How Much Input to Use

Using Marginal Concepls

Marginal Value Product and Marginal
Input Cost

The Equal Marginal Principle

Summary

Questions for Review and Further Thought

Knowledge of economic principles provides the
manager with a set of procedures and rules for
decision making. This knowledge is useful when
making plans for organizing and operating a

CHAPTER OBJECTIVES
1. Explain the concept of marginal analysis

2. Show the relation between a variable input
and an output by use of a production
function

Describe the concepts of average physical
product and marginal physical product

[lustrate the law of diminishing marginal
returns and its importance in agriculture

Show how to find the profit-maximizing
amount of a variable input using the
concepts of marginal revenue and
marginal cost

Explain the use of the equal marginal
principle for allocating limited resources
among alternative uses

farm or ranch business. It also provides some
help and direction when moving through the
steps in the decision-making process. Once a
problem has been identified and defined, the

125
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next step is to acquire data and information. The
information needed to apply economic princi-
ples provides a focus and direction to this search
and prevents time being wasted searching for
unnecessary data. Once the data are acquired,
economic principles provide some guidelines
for transforming the data into useful information
and for analyzing the potential alternatives.

Economic principles consist of a set of rules
for making a choice or decision that will result in
maximum profit. Several such principles will be
introduced in the next two chapters: choosing the
correct level of production and input use. choos-
ing the correct combination of inputs, and choos-
ing the correct combination of outputs, The
application of these rules follows three steps:
(1) acquire physical and biological data and ob-
serve how certain resources create marketable
products. (2) acquire price data for both resources
and products, and (3) apply the appropriate eco-
nomic decision-making rule to maximize profit.
The reader should look for each of these steps as
each new economic principle is discussed.

THE PRODUCTION FUNCTION

The fundamental basis for agriculture is the bio-
logical process of combining various resources 1o
produce a useful product. Figure 7-1 illustrates one
example of this production process. A systematic
way of showing the relation between the resources
or inputs that can be used to produce a product and

Seed

Labor

Fertillzer

Machinery

Figure 7-1 INustration of the production
process in agriculture.

Production Function for
Nitrogen Fertilizer and
Corn—One Acre of Corn
Following Corn

Total  Average Marginal
physical physical physical
product product product

Yield (TPP) (APP)  (MPP)
(bushels) (bushels) (bushels) (bushels)

Nitrogen
Input applied
level  (Ibs)

0 80 0

114 ] 34.00

29.00

25.00

21.50

18.40

16.00

Y8 14.00

200 179 99 12.38

Semrce: N Rate Caleulator. Department of Agronomy, fows Stiate
University.

the corresponding output of that product is called a
production function. In some agricultural disci-
plines. the same relation may be called a response
curve, yield curve, or input/output relation. A pro-
duction function can be presented in the form of a
table, graph. or mathematical equation.

The first three columns of Table 7-1 are a
tabular presentation of a production function.
Nitrogen fertilizer is the input and corn is the
product. All other inputs are assumed to be fixed
in supply. Different levels of nitrogen are shown
in the second column. To simplify the analysis,
nitrogen input is measured in units of 25 pounds
per acre. The amount of corn production expected
(based on yield trials) from using each input level
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of nitrogen is shown in the third column. In the
fourth column the added yield from applying
nitrogen is labeled total phyvsical product (TPP).
A yield of 80 bushels of corn per acre is expected
without adding any nitrogen. This is because a
certain level of fertility is already present in the
soil. Applying additional nitrogen allows an even
higher yield to be achieved, though.

Itis possible to calculate the average amount
of output produced per unit of input at each
input level. This value is called average physical
product (APP) and is shown in the fifth column
of Table 7-1. APP is calculated by the formula

total physical product

input level

In this example, 114 bushels of corn can be
produced by adding one unit (25 pounds) of nitro-
gen. Eighty bushels are produced without apply-
ing any nitrogen. so 34 bushels is the physical
product that can be attributed to the first 25 pounds
of added nitrogen. The average physical product
from adding the first unit of nitrogen. then. is
34 = | = 34.00. Likewise, applying 4 units of ni-
trogen produces 166 — 80 = 86 more bushels of
corn, so the APP per 25-pound unit of N is 86 +
4 = 21.50. The production function in Table 7-1
has an APP that declines continuously after the first
unit of input, a common occurrence in agriculture.

MARGINAL ANALYSIS

Much of the economics of agricultural produc-
tion is related to the concept of marginal analy-
sis. Economists and managers are often interested
in what changes will result from altering one or
more factors under their control. For example,
they may be interested in how rice yield changes
from using an additional 5 acre-inches of irriga-
tion water or how 2 additional pounds of grain in
the daily feed ration affects milk production from
a dairy cow or how profit changes from raising
an additional 20 acres of corn and reducing soy-
bean production by 20 acres.

The term marginal will be used extensively
throughout this chapter. It refers to incremental

changes, either increases or decreases. that occur
at the edge or the margin. It may be useful 1o men-
tally substitute extra or additional whenever the
word marginal is used, remembering that the extra
can be a negative amount or even zero. Also, any
marginal change being measured or calculated is a
result of a marginal change in some other factor.

To calculate a marginal change of any kind. it
is necessary to find the difference between an
original value and the new value that results from
the change in the controlling factor. In other words.
the change in some value caused by the marginal
change in another factor is needed. Throughout
this text, a small triangle (the Greek letter delta)
will be used as shorthand for the change in. For
example. A corn yield would be read as the change
in corn vield and would be the difference in corn
yield before and after some change in an input af-
fecting yield, such as seed. fertilizer, or irrigation
water. Although other inputs may also be neces-
sary, they are assumed 1o be present in a fixed or
constant amount in the short run. This does
not mean they are unimportant. but this assump-
tion serves to simplify the analysis.

Marginal Physical Product

Marginal analysis and production function data
can be used to derive additional information
about the relation between the input and total
physical product (TPP).

The first marginal concept to be introduced
is marginal physical product (MPP). shown in
the sixth column of Table 7-1. Remembering that
marginal means additional or extra, MPP is the
additional or extra TPP produced by using an ad-
ditional unit of input. in this case, 25 pounds of
nitrogen. It requires measuring changes in both
output and input.

Marginal physical product is calculated as

_ A total physical product
MPP =

A input level

The numerator is the change in TPP caused by a
change in the variable input, and the denominator
is the actual amount of change in the input. For
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example, Table 7-1 indicates that using 4 units of
nitrogen instead of 3 causes TPP to increase by 11
bushels. Thus, the value for MPP going from 3 to
4 units of nitrogen is 11 = 1 = 1 1. Marginal physi-
cal product can be either positive or negative. It
can also be zero if changing the input level causes
no change in TPP. In the example in Table 7-1, the
input increases by 1-unit increments (25 pounds
of N). which simplifies the calculation of MPP.
Other examples and problems may show the input
increasing by increments of varying amounts.
The result for MPP is not an exact determi-
nation for the last pound of nitrogen but an aver-
age MPP for the last 25-pound unit added. Many
times, this calculation will provide sufficient
information for decision making. unless the
change in input between two possible input lev-
els 1s fairly large. In this case. either more infor-
mation should be obtained about expected
output levels for intermediate levels of the vari-
able input or other mathematical techniques
such as graphs or calculus should be used.’

LAw oF DIMINISHING
MARGINAL RETURNS

Table 7-1 and Figure 7-2 can be used to illustrate
aprinciple important from both a theoretical and a
practical standpoint. The term diminishing mar-
ginal rerurns is used to describe what happens to
MPP as additional input is used. The law of dimin-
ishing marginal returns states that as additional
units of a variable input are used in combination
with one or more fixed inputs, marginal physical
product will eventually decline, that is, there is
less and less “bang for the buck™. Where MPP
begins to decline depends entirely on the biologi-
cal characteristics of the production process being
analyzed. Three properties of this law and its
definition need to be emphasized. First. for
diminishing returns to exist. one or more fixed

"The resder who has had o course in caleulus will recognize thul
for i production function known and expressed as a coptinuos
mathematical equation, the exact MPP cun be found by taking
the first derivative of TPP with respect to the level of input.

See Box 7-3 for an example.

Stage Il : Stage Il

TPP

MPP
nput B\

Figure 7-2 Graphical illustration of a
production function.

inputs must be used in the production process in
addition to the variable input. One acre of land or
one head of livestock is often the fixed input used
to define the production function and. therefore. to
illustrate diminishing marginal returns. Second.
the definition does not preclude diminishing mar-
ginal returns from beginning with the very first
added unit of the variable input. This is often the
case in agricultural applications of this law. Third,
this law is based on the biological processes found
in agricultural production, Tt results from the
inability of plants and animals to provide the same
production response indefinitely to successive
increases in nutrients or some other input.
Numerous examples of diminishing mar-
ginal returns exist in agricultural production. As
additional units of seed, fertilizer. or irrigation
water are applied to a fixed acreage of some
crop, the additional output or MPP will eventu-
ally begin to decline: The MPP gets smaller and
smaller as the crop nears its maximum biologi-
cal capacity to use the input. A similar resull is
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obtained with additional daily feed fed to dairy
cows, hogs. or cattle. The importance and prac-
tical significance of these examples will become
apparent in the next twa sections.

A Graphical Analysis

A production function (TPP) and its correspond-
ing APP and MPP can also be shown in a graph-
ical form, as in Figure 7-2. The top portion of
Figure 7-2 shows TPP, or output, first increasing
at an increasing rate as the level of input applied
is increased from zero. As the input level is
increased further. TPP continues to increase, but
at a decreasing rate, and eventually it peaks and
hegins to decline.

Figure 7-2 illustrates several important rela-
tions among TPP. APP. and MPP. As long as TPP
is increasing at an increasing rate, both MPP and
APP are increasing as well. At the point where TPP
changes from increasing at an increasing rate o in-
creasing at a decreasing rate, MPP reaches its maxi-
mum and then continuously declines. When APP
reaches its maximum (input level @ on the graph). it
will be equal to MPP. Where TPP reaches its maxi-
mum. at input level b, MPP has a value of zero, and
where TPP is declining, MPP is negative.

Average physical product increases over a
slightly longer range than MPP before beginning
to decline., which demonstrates an interesting

— ek e ek

Bushels of corn per acre
=}

| 1 |
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relation between APP and MPP. Whenever MPP
is above APP, APP is increasing. and whenever
MPP is below APP, APP is decreasing. This rela-
tion can be explained by remembering that to
raise (lower) any average value, the additional or
marginal value used in calculating the new aver-
age must be above (below) the old average. The
only way students can raise their cumulative
grade point averages is to have semester grade
point averages (the marginal or additional value)
above their current cumulative averages. The
APP curve is at its maximum where the MPP
curve crosses it. at input level a.

The relation among TPP, APP, and MPP of-
ten is used to divide this particular type of pro-
duction function into three stages, as shown in
Figure 7-2. The importance of these stages in de-
termining the proper amount of input to use will
be discussed later. Stage [ begins at the zero input
level and continues to input level «, the point
where APP is maximum and equal to MPP. Stage
IT begins where APP is maximum and ends at
input level b. where MPP is zero (or TPP is maxi-
mum). Stage I is the range of input levels where
MPP is negative and TPP is declining absolutely.
The data in Table 7-1 show only Stage IT of the
nitrogen and corn production function, that is, the
stage where MPP is declining but not yet nega-
tive, as can be seen in Figure 7-3.

| ] | 1 ]

o S

]
100

125 150 15 200

Pounds of N applied

Figure 7-3 Production function for N fertilizer and corn.

Seree: N Rate Caleulator, Department of Agronomy, lown State University.
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How MucH InpuT TO USE

An important use of the information derived
from a production function is to determine how
much of the variable input to use. Given a goal
of maximizing profit, the manager must select
from all possible input levels the one that will
result in the greatest profil.

Some help in this selection process can
be found by looking at the three stages in
Figure 7-2. Any input level in Stage I1I can be
eliminated from consideration. because addi-
tional input causes MPP to be negative and TPP
to decrease. guaranteeing lower profit.

Stage I covers the area where adding addi-
tional units of input causes the average physical
product to increase. In this stage. adding another
unit of input increases the productivity of all pre-
vious inputs. as measured by average productivity
or APP. If any input is to be used. it seems rea-
sonable that a manager would want to use at least
that input level that results in the greatest average
physical product per unit of input. This point is
the boundary of Stage I and Stage I (level @) and
represents the greatest efficiency in the use of
the variable input. However, profit usually can
be increased even further by using more input,
even though APP is declining along with MPP.

Using only the physical information avail-
able from TPP, APP, and MPP, it is not possible
to determine which input level in Stage I will
maximize profit. More information is needed.
specifically information about input and output
prices plus some way to incorporate it into the
decision-making process.

Total Cost, Total Revenue, and Profit

If we assume that the manager’s goal is to max-
imize profit, at least in regard to fertilizer use,
then we need 10 know how much the fertilizer
will cost and for what price the corn can be
sold. In Table 7-2 the expected corn yield for
each level of nitrogen application is shown, just
as in Table 7-1. However. columns for total
cost (TC). total revenue (TR), and profit have
been added.

At the zero nitrogen level the total cost is
$600. This represents all the other costs of pro-
ducing corn besides nitrogen. These will be

Total Cost, Total Revenue,
and Profit (Nitrogen
Price = $.40 per Ib; Corn
Price = $4.00 per bu.)

Total
cost Profit
(TC) (TR-TC)

Total
Yield revenue
(bushels) (TR)

Nitrogen
applied
(Ihs)

Input
level

il $320
114 456
138 552
155 620
166 66d
172 688
176 704
178 712
179 716

5600
610

—5280

—154
620 —68
630 —-10
640 24
630 38
660 44
670 42
680 36

= I R T R

€ Box 7-1

= T

The law is specifically described as the law of
diminishing marginal returns and is defined in
terms of MPP. However, after some input level.
both TPP and APP may also begin to decline,

Other Diminishing Returns

and the term diminishing returns is some-
times used to describe these results. However,
the diminishing MPP is the more interesting and
useful concept.
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assumed to stay constant as we add more nitro-
gen. If we multiply each level of nitrogen by the
price of a pound of nitrogen (assume $0.40) and
add it to the other costs of $600, we can show
the TC of corn production for each level of ni-
trogen use in the fourth column of Table 7-2.

Likewise. if we multiply the bushels pro-
duced at each level of nitrogen applied by the
price of corn (assume $4.00 per bushel), we can
show the TR at each level in the fifth column.
Finally, by subtracting TC from TR at each level,
we arrive at the profit. shown in the sixth column.
A quick comparison shows that the maximum
profit level is $44 per acre, which results when
150 pounds of nitrogen is applied to produce
176 bushels of corn per acre.

TABLE 7-3 ‘
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USING MARGINAL CONCEPTS

The profit-maximizing level of use of an input
can also be found by examining the marginal or
incremental changes in costs and revenue as more
input is added.

Table 7-3 is similar to the previous table.
except the last two columns are now called mar-
ginal revenue and marginal cost, Marginal rev-
enue (MR) is defined as the change in total
revenue or the additional income received from
selling one more unit of output. It is calculated
from the equation

R — A total revenue
A total physical product (MPP)

Marginal Revenue, Marginal Cost, and the Optimum Output Levels
(Nitrogen Price = $.40 per Ib; Corn Price = $4.00 per bushel)

Total
physical
product

(TPP)
(bushels)

Marginal
physical
product

(MPP)

Nitrogen
applied
(Ihs)

Yield
(bushels)

Input
level

Total
revenue

Marginal
cost
(MC)
(ATC/ATPP)

Marginal
revenue
(MR)
(ATR/ATPP)

Total
cost

(TR) (TC)

0 0 80 0

25 114 34

138 58

155 75

86

92

96

98

$320 5600
%4 $0.29
456 610
042
620
0,59
630

640

65101

660
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For example. when the first 25-pound unit of
nitrogen is added, TR increases by $136 and MPP
is 34 bushels, so MR = $136 = 34 = $4.00. 1t is
apparent from Table 7-3 that MR is constant for
all input levels and is simply equal to the selling
price of the output. that is, $4.00 per bushel of
corn. This should not be surprising given the
definition of MR. Provided the output price does
not change as more or less output is sold. typical
for an individual farmer or rancher, MR will al-
ways equal the price of the output. However. if
the selling price varies with changes in the quan-
tity of output sold, MR must be calculated for
each output level, using the equation previously
provided. An example is when hogs or cattle are
fed to higher and higher weights and eventually
the price received per pound decreases due to
discounts.

Marginal cost (MC) is defined as the change
in cost, or the additional cost incurred. from pro-
ducing another unit of output. It is calculated
from the equation

C= A total cost
"~ A total physical product (MPP)

where total cost is the same as previously defined
in Table 7-2. For example. when the level of

nitrogen applied increases from zero to | unit.
total cost increases by $0.40 x 25 pounds =
$10. and MPP is 34 bushels. so MC =
$10 = 34 = $0.29. In Table 7-3, marginal cost
increases as additional input is used. Notice the
inverse relation between MPP and MC. When
MPP is declining (diminishing marginal returns),
MC is increasing, because it takes relatively
more input to produce an additional unit of out-
put. Therefore, the additional cost of another
unit of output is increasing.

Decision Rule

Next, MR and MC are compared to find the
profit-maximizing input and output levels. As
long as MR is greater than MC, an additional
unit of output increases profit, because the addi-
tional income exceeds the additional cost of pro-
ducing it. Conversely, if MR is less than MC,
producing the additional unit of output will
decrease profit, that is, it does not pay to keep
adding more input. The profit-maximizing out-
put level is therefore where marginal revenue just
equals marginal cost.

In Table 7-3. when the level of nitrogen
applied is increased from 125 to 150 pounds.
MR is $4.00 and MC is only $2.50. so it clearly

New Technology and Production Decisions

In the past. farmers had little choice but to opti-
mize input and output levels using marginal val-
ues computed from a field’s average response (o
changes in input levels. Yet most fields have areas
with different soil types, fertility levels. slope,
drainage, pH. weed problems, and so forth. New
technology is now available, including global po-
sitioning systems (GP8) to find exact locations in
a field. yield monitors that use GPS to record yield
by location in a field, and precision application

equipment that can adjust seed. fertilizer, and pes-
ticide application rates on the go based on field
location. Farmers now have new information and
the equipment needed to apply the marginal prin-
ciples and optimize input and output levels on
each different area in a field. This can be done by
soil type. fertility level. soil pH. or any other factor
that affects productivity, Optimizing the applica-
tion of crop inputs on small areas of land is known
as precision agriculaire.
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pays to add more nitrogen. However. increas-
ing the rate of nitrogen application from 150 to
175 pounds has an MC of $5.00. which ex-
ceeds the MR of $4.00. The cost of producing
one more bushel of corn is $5.00, but the price
is only $4.00! Therefore, profit is maximized
by applying 6 units (150 pounds) of nitrogen
per acre. Not surprisingly. this is the same con-
clusion reached by comparing the expected
profit at each level of input use (see Table 7-2).
In this example it is not possible to determine
at what level of nitrogen application MC ex-
actly equals MR, so we must look at where
MC goes from being less than MR to being
greater than MR.

What would happen to the profit-
maximizing level if one or more of the prices

changed? A change in the price of nitrogen
would cause MC to change, and a change in
the price of corn would cause MR to change.
Such changes are likely to change the profit-
maximizing solution. Assuming that the corn
price is constant at $4.00, and the price of
nitrogen increases to $0.75 per pound, the
marginal cost of increasing nitrogen applica-
tion from 125 to 150 pounds per acre is now
$4.69 per bushel of corn (Table 7-4). more
than the $4.00 price of corn (MR). Thus, the
profit-maximizing level now is only 125 pounds
of nitrogen. where MC equals $3.13, applied
to produce 172 bushels of corn.

Similarly. if the price of nitrogen stayed at
$0.40 per pound but the price of corn increased
t0 $6.00 per bushel. we could apply up to 175 pounds

TABLE 7-4 | Marginal Revenue and Marginal Cost Under Varying Prices

Total
physical
product

(TPP)

(hushels)

Marginal
revenue (MR)
(ATR/ATPP)

Corn price

=$4

Nitrogen
applied
(Ibs)

Yield
(bushels)

Input
level

Marginal
cost (MC)
(ATC/ATPP)
N price
= $0.75

Marginal
revenue (MR)
(ATR/ATPP)

Corn price

= $6

Marginal
cost (MC)
(ATC/ATPP)
N price
= $0.40

0 0 80 0
$4.00
34
4.00
4.00
4.00
4.00
4.00

4.00

4.00

§0.55 $6.00 $0.29

0.78 6.00 0.42

1.10 0.59

1.70 (.91
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of nitrogen and produce 178 bushels of corn
before MC exceeded MR. This is shown in the
last two columns of Table 7-4. There must be a
change in the relative prices. Doubling both
prices or decreasing both by 50 percent will
change the numbers in Table 7-4 but will not
change the choice of input and output levels.
One price must move proportionately more
than the other, remain constant. or move in the
opposite direction to cause a change in the rela-
tive prices.

Price Ratios and Profit Maximization

The relation between prices and the produc-
tion function can be viewed another way.
Given constant prices, MR = P, where P, is
the price of the output, and MC = P/MPP,
where P is the price of the input. Substituting
these expressions for MR and MC in the profit-
maximizing rule MR = MC results in the rela-
tion P, = P/MPP. Next, divide each side of this
equation by P, and multiply by MPP. The
result is

MPP =~
=

(3]

which says that MPP at the profit-maximizing
input level will equal the ratio of the input price
1o the output price.

What happens if this ratio changes? If it
decreases (P, decreases or P, increases), MPP
must be smaller to maximize profit. More input
should be used as MPP decreases with higher
input levels. Conversely, if the price ratio
increases (P, increases or P, decreases), less in-
put should be used to reach a higher MPP.
needed to maintain the equality. These results
show the importance of prices, specifically the
relationship between input and output prices,
in determining the profit-maximizing input
level.

Take another look at Table 7-3. The price
ratio in this example is $10.00 per unit of

nitrogen (25 pounds @ $0.40) divided by
$4.00, the price of corn, or 2.5. As long as
MPP is greater than 2.5 it pays to add more
nitrogen. But as soon as MPP falls below 2.5
(moving from level 5 to level 6), adding mare
nitrogen reduces profits. Again, the profit-
maximizing level of nitrogen is 150 pounds
per acre.

Because MPP does not change when the
input or output price changes. using the ratio
of the input price to the output price is an easy
way to recalculate the profit-maximizing
level.

MARGINAL VALUE PrODUCT
AND MARGINAL INruT COST

For some decisions it is convenient to compare
the added revenue and added cost measured in
terms of dollars per unit of input instead of out-
put. The value of the revenue produced by add-
ing one more unit of input is called the marginal
value product (MVP). 1t is calculated by divid-
ing the change in revenue as we move from one
input level to the next by the units of added
input. The MVP can be compared to the mar-
ginal input cost (MIC). the unit price of
the input being added. MIC is similar to mar-
ginal cost, but is measured in dollars per unit of
input instead of unit of output. MVP and MIC
for the corn and nitrogen example, using a
pound of nitrogen as the input unit, are shown
in Table 7-3. The profit-maximizing producer
will continue to increase the level of nitrogen
fertilizer applied as long as the MVP exceeds
the MIC, because the added value is greater
than the added cost.

Theoretically, the MR = MC rule should
be used to find the profit-maximizing output
level, and the MVP = MIC rule should be used
to find the profit-maximizing input level. How-
ever, once either of these levels has been found.
the other can be found by referring to the cor-
responding value of the production function.
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. TABLE 7-5 l

Marginal Value Product, Marginal Input Cost, and the Optimum Output
Levels (Nitrogen Price = $0.40 per Ib: Corn Prlce

$4.00 per bushel)

Marginal
physical
product

Nitrogen
Input applied
level (Ibs) (TP)

Yield
(bushels)

Total
reyenue cost
(MPP) (TR)

Marg. value
prod. (MVP)
perib ol N
(TC) (ATR/AIP)

Marg. input
cost (MIC)
perlb of N
(ATC/ATIP)

Total

0 0 50 $320

25 114

50 138

$600
$5.44 $0.40
610
.40
620
0.40
630
0.40
40
(140
630
(.40
660
0.40

0.40

What is important is to be consistent when
comparing them. Always use MVP and MIC
together, because both are computed per unit of
input. Similarly, always use MR and MC to-
gether, because both are computed per unit of
outpudt.

THE EQuAL MARGINAL PRINCIPLE

The discussion so far in this chapter has assumed
that sufficient input is available or can be pur-
chased to set MR equal to MC for every acre or
head of livestock. Another, possibly more likely,
situation occurs when only a limited amount of
input is available. which prevents reaching the
MR = MC point for all possible uses. Now the
manager must decide how the limited input

should be allocated or divided among several
possible uses or alternatives. Decisions must be
made on the best allocation of labor among many
acres, fields, and different crops: irrigation water
among fields and crops; and pasture among dif-
ferent types and weights of livestock. If capital is
limited, it first must be allocated somehow among
competing investments in livestock, machinery,
land, or other inputs.

The equal marginal principle provides the
euidelines and rules to ensure that the allocation
is done in such a way that overall profit is maxi-
mized from the use of any limited input. This
principle can be stated as follows: A limited input
should be allocated among alternative uses in
such a way that the marginal value products of
the last unit used on each alternative are equal.
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Using Calculus to Find the Profit-Maximizing
Input and Output levels

Il' the production function for transforming units
of input into units of ontput can be expressed in
equation form, and if the function is twice differ-
entiable, calculus can be used to find the optimal
amount of input to use and product to produce.

Let 17 be the profit function, P be the price of
the output (1), and W be the price of the input (X).
The problem can be expressed as

Maximize [T = P-¥Y(X) - W-X
We take the first derivative with respeet to X and
set it equal to zero,

AIAX = PAY/dX) - W=10
For example, using the data in Table 7-1, let the
production function be ¥ = —0036X" + 118X + 80,

the price of the output be $4.00, and the price
of the input be $.40. The profit function would be

IT=4.00 (-.0036X" + 1.18X + 80) —40X

Taking the first derivative and setting it equal to
zero, we would solve the following equation for X
dii/dX = 4.00 (—0072X + 1.18) — 40 =0
D2B8X =472 - 40=432
X =4.32/.0288 = 150

We find that X = 150 is the solution.

To be a maximum, second-order conditions
must be met. That is, the second derivative of
the profit function with respect to X must be
negative. To check that this is truly a maximum
point, we take the second derivative with respect
to X, which is —.0288X. which is always negative
for any positive value of X! hence, the profit-
maximizing amrount of input to use is 150 units.
Substituting this value into the production func-
tion gives us ar output of 176 bushels.

Y= —0036(150)" + 1.18(150) + 80'= 176

The profit per ncre at this level can be found by
substituting the input level and output level into
the profit function

T =4,000176) — 40(150) — 500 = 144

All of these results match the ones that were found
by inspection ir Table 7-2. However, using calcu-
lus can help us (o find optimal levels of inpur use
and output more efficiently, and for values that fall
in between levels for results reported in table
form.

Table 7-6 shows an application of this principle.
in which irrigation water must be allocated
among three crops in three fields of equal size.
The MVPs are obtained from the production
functions relating water use to the yield of each
crop and from the respective crop prices. Assume
that a maximum of 2,400 acre-inches of water is
available and can be applied enly in increments
of 4 acre-inches. The limited supply of water
would be allocated among the three crops in
the following manner. using the MVPs to make
the decisions. The first 400 acre-inches (4 acre-
inches on 100 acres) would be allocated to cotton,

because it has the highest MVP. at $1.800. The
second 400 acre-inches would be allocated to
grain sorghum, because it has the second highest
MVP, $1.600. In a similar manner. the third 400
acre-inches would be used on cotton (MVP =
$1,500). and the fourth, fifth, and sixth 400-acre-
inch increments on wheat. grain sorghum, and
cotton, respectively ($1.200 each). Each succes-
sive 400-acre-inch increment is allocated to the
field that has the highest MVP remaining after
the previous allocations.

The final allocation is 4 acre-inches on wheat,
8 on grain sorghum. and 12 on cotton. Each final




. TABLE 7-6

CHAPTER 7

Application of the Equal
Marginal Principle to the
Allocation of Irrigation
Water’

Marginal value products ($)

Grain
sorghum
(100 acres)

Irrigation
waler
(acre-inch)

Wheat
{ M) acres)

Cotton
{HN) acres)

0

1,200 6007 [.800"

800 1.200™ S00
600 800 200
300 500 800

50 200 400
20

“Each application of 4 aere-inches on u crop 1s a fotal use
of 400 acre-inches (4 inches times |00 acres).

4-acre-inch increment on each crop has an MVP
of $1.200. which satisfies the equal marginal
principle. If more water were available. the final
allocation could be different. For example, if
3,600 acre-inches were available, it would be
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allocated 8 acre-inches to wheat, 12 to grain sor-
ghum, and 16 to cotton. This equates the MVPs of
the last 4-acre-inch increment on each crop at
$800. which again satisfies the equal marginal
principle. When inputs must be applied in fixed
increments. it may not be possible to exactly
equate the MVPs of the last units applied to all
alternatives. However, the MVP of the last unit
allocated should always be equal to or greater than
the MVP available from any other alternative use.

When allocating an input thought to be lim-
ited, care must be taken not to use it past the
point where MVP equals MIC for any alterna-
tive. This would result in less-than-maximum
profit. The input is not really limited if a suffi-
cient amount is available to reach or exceed the
point where MVP equals MIC.

The profit-maximizing property of this prin-
ciple can be demonstrated for the 2,400-acre-inch
example given. If the 4 acre-inches used on wheat
were allocated to grain sorghum or cotton, instead,
$1.,200 of income would be lost and $800 gained,
for a net loss of $400. The same loss would be in-
curred if the last 4-acre-inch increment was re-
moved from either grain sorghum or cotton and
reallocated to another crop. When the MVPs are
equal, profit cannot be increased by a different al-
location of the limited input.

The equal marginal principle can also be
presented in a graphical form. as in Figure 7-4,

AN

Input

Figure 7-4 Hlustration of the equal marginal principle.
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Profit Maximization with Declining Marginal Revenue

Thc law of diminishing marginal returns ap-
plies to livestock enterprises as well as to crops.
Backgrounding feeder calves. for example, in-
volves taking weaned beef calves and putting
them on pasture and/or a growing ration for the
purpose of adding weight before the feeders go to
the feedlot for finishing. As the feeder calf gets
heavier, more nutrients are used for maintenance,
so the conversion rate of feed to weight gain be-
comes less efficient. In addition. a complicating
factor in feeder calf production is that the selling

price in dollars per pound usually decreases as

the feeder calf gets heavier. so that marginal rev-
enue is not a constant value, but decreases with
increased weight.

In the example in Figure 7-5, the feeder steer in
this backgrounding system should be sold o a
feedlot for finishing at 800 pounds. Beyond that
weight, the additional cost of adding weight
becomes more than the additional revenue from
selling a heavier feeder calf. Thus, the producer in
a feeder calf backgrounding system must monitor
the rate of gain, the cost of the additional gain, and
changes in revenue (due to changes in market
prices) carefully to avoid holding cattle beyond
their economic optimum selling weight.

Déclining selling prices are often found in
other livestock enterprises, as well as in horticul-
tural products where quality declines as the quan-
tity produced increases,

- ==+ Marginal Revenue

Marginal Cest {cost of galn)

700

750

Selling weight (pounds)

Figure 7-5 Optimal selling weight for steers in a beef backgrounding system. (Selling prices in
dollars per pound: 550 Ibs, $1.72; 600 Ibs, $1.68: 650 Ibs, $1.64: 700 Ibs, $1.60: 750 Ibs, $1.55;

800 Ibs, $1.49: 850 1bs, $1.43: 900 Ibs, $1.37.)




Cuarrer 7 Economice Principles: Choosing Production Levels 139

where there are only two alternative uses for
the limited input. The problem is to allocate
the input between the two uses. keeping the
MVPs equal, so that input quantity Oa plus
quantity 0b just-equals the total amount of in-
put available. If Oa plus 05 is less than the to-
tal input available, more should be allocated
to each use, again keeping the MVPs equal,
until the input is fully used. There would have
to be a decrease in the input used on both al-
ternatives if Oa plus 0b exceeded the total in-
put available.

The equal marginal principle applies not
only to purchased inputs but also to those al-
ready owned or available, such as land, the
manager's time, and machinery time. lts use
also prevents making the mistake of maximiz-
ing profit from one enterprise and not having
enough of an input left to use on other enter-
prises. Maximizing profit from the roral busi-
ness requires the proper allocation of limited
inputs among competing enterprises, which
will not necessarily result in maximizing profit
from any single enterprise.

SUMMARY

E:‘:onnmic principles that use the concept of marginal analysis provide useful guidelines for manage-
rial decision making. They have direct application to the basic decisions of how much to produce, how
to produce. and what to produce. The production function that describes the relation between input
levels and corresponding output levels provides some basic technical information. When this informa-
tion is combined with price information, the profit-maximizing input and output levels can be found.

Marginal revenue and marginal cost are equated to find the profit-maximizing input/output level.
These are marginal concepts that measure the changes in revenue and cost that result from small
changes in input levels. When a limited amount of input is available and there are several alternative
uses for it, the equal marginal principle provides a rule for allocating the input and maximizing profit
under these conditions.

A manager often will not have sufficient information to fully use the economic principles dis-
cussed in this chapter. This does not detract from the importance of these principles, but their applica-
tion and use are often hindered by insufficient physical and biological data. Prices must also be
estimated before the product is available for sale. which adds more uncertainty to the decision-making
process. However, a complete understanding of the economic principles permits making changes in the
right direction in response to price and other changes. A manager should continually search for better
information to use in refining the decisions made through the use of these basic economic principles.

| QUESTIONS FOR REVIEW AND FURTHER THOUGHT _

1. In Table 7-2, assume that the prices of both the input and the output have doubled. Calculate the new TCs and
TRs, and determine the profit-maximizing input level for the new prices, Now assume that hoth prices have
been cut in half and repeat the process. Explain your results.

. Use several other price combinations for the production function data in Table 7-3, and find the profit-maximizing
input and output for each price combination. Pay close attention to what happens to these levels when the inpul
price increases or decreases or when the output price increases or decreases.
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. In Table 7-3, what would the profit-maximizing input level be if the input price was $0? What would be true
about TPP and MPP at this point? .
How does the law of diminishing marginal returns cause marginal cost 1o increase?

Find an extension service or experiment station publication for your state that shows the results of a seeding,
fertilizer, or irrigation rate experiment. Do the results exhibit diminishing returns? Use the concepts of this
chapter and current prices to find the profit-maximizing amount of the input to use.

Duoes the equal marginal principle apply to personal decisions when you have limited income and time?
How do you allocate a limited amount of study time when faced with three exams on the next day?

Freda Farmer can invest capital in $100 increments and has three alternative uses for the capital, as shown
in the following table. The values in the table are the marginal value products for each successive $100 of
capital invested.

Capital invested Fertilizer Seed Chemicals

First 100 $400 $350
Second $100 300 200 300
Third $100 250 150 250
Fourth $100 150 105 200
Fifth $100 100 a0 150

a. It Freda has an unlimited amount of capital available and no other alternative uses for it, how much should
she allocate 1o each alternative?

b. If Freda can borrow all the capital she needs for 1 year at 10 percent interest, how much should she borrow
und how should it be used?

¢ Assume that Freda has only $700 available. How should this limited amount of capital be allocated among
the three uses? Does your answer satisfy the equal marginal principle?

d. Assume that Freda has only $1,200 available. How should this amount be allocated”? What is the total
income from using the $1.200 this way? Would a different allocation increase the total income?

(Box phatoi: DPixiallAGE Fotstock










CHAPTEHR

EcoNOMIC PRINCIPLES:
CHOOSING INPUT AND
OuTtpPUT COMBINATIONS

CHAPTER OUTLINE CHAPTER OBJECTIVES

Input Combinations 1. Explain the concept of substitution as it

Output Combinations is used in marginal analysis and decision

Summary making

Questions for Review and Further Thought 2. Demonstrate how to compute a substitution
[r— ratio and a price ratio for two inputs

3. Show how the input substitution and price
ratios can be used to find the least-cost
combination of two inputs

4. Describe the characteristics of compelitive.,
supplementary, and complementary
enterprises

5. Ilustrate how the output substitution and
profit ratios can be used to find the profit-
maximizing combination of two outputs

Substitution takes place in the daily lives of  whenever personal income is spent for one type
most people. It occurs whenever one product  of good rather than another. Steak replaces ham-
is purchased or used in place of another or  burger on the dinner table. a new car replaces

143
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the old model in the garage. and a new brand of
soap or toothpaste is purchased instead of the
old brand. Some substitutions or replacements
are made due to an increase (or decrease) in
one’s personal income. The motivation for oth-
ers comes from changes in relative prices or per-
ceived differences in quality.

Substitution also takes place in the produc-
tion of goods and services. Usually there is more
than one way to produce a product or provide a
service. Machinery. computers, and robotics can
substitute for labor, and one livestock ration in-
gredient can be replaced by another. Prices. spe-
cifically relative prices, play a major role in
determining whether and how much substitution
should take place. In many production activities.
including those on farms and ranches, the sub-
stitution is not an all-or-nothing decision. It is
often a matter of making some relatively small
changes in the ratio or mix of two or more inputs
being used. Substitution is therefore another
type of marginal analysis that considers the
changes in costs and/or revenue when making
the substitution decision.

INPUT COMBINATIONS

One basic production decision that a farm or
ranch manager has to make. how much of an
input to use or a product to produce. was dis-
cussed in Chapter 7.

A second basic decision is what resources
1o use to produce a given amount of some prod-
uct. Most products require two or more inputs
in the production process. but the manager can
often choose the input combination or ratio to be
used. The problem is one of determining whether
more of one input can be substituted for less of
another and thereby reduce total input cost. This
leads to the least-cost combination of inputs to
produce a given amount of output.

Substitution of one input for another occurs
frequently in agricultural production. One type
of grain can be substituted for another in a live-
stock ration. Herbicides substitute for mechani-
cal cultivation. and robots can replace labor. The

manager must select the combination of inputs
that will produce a given amount of output or
perform a certain task for the least cost. In other
words, the problem is to find the least-cost com-
bination of inputs, because this combination
will maximize the profit from producing a given
amount of output. The alert manager will always
be looking for a different input combination that
will do the same job for less cost.

The least-cost input combination is not
always the same. Changes in the price of one or
more inputs may make it profitable to substitute
one resource for another or at least change the
proportion in which they are used.

Input Substitution Ratio

The first step in analyzing a substitution prob-
lem is to determine whether it is physically pos-
sible to make a substitution and at what rate.
Figure 8-1 illustrates the more common types of
substitution between two inputs. In Figure 8-1a,
the line PP' is an isoguant (from isoquantity,
meaning the same quantity) and shows a number
of possible combinations of corn and barley in a
livestock feed ration. This line is called an iso-
quant because any of these combinations will
produce the same quantity of output or weight
gain in this example.

The input substitution ratio, or the rate at
which one input will substitute for another, is
determined [rom the equation
Input substitution amount of input replaced
ratio

amount of input added

where both the numerator and the denominator
are the differences or changes in the amount of
inputs being used between two different points
on the isoquant PP, measured in physical units.

Constant Substitution Ratio

In Figure 8-la. moving from point A to point B
means 4 pounds of corn are being replaced by
3 additional pounds of barley to produce the same
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Barley
(@)

Figure 8-1 Three possible types of substitution.

weight gain or output. The input substitution ratio
is 4 = 5 = 0.8, which means | pound of barley
will replace (.8 pounds of corn. PP' is a straight
line, so the input substitution ratio will always be
0.8 between any two points on this isoquant. This
is an example of a constant rate of substitution
between two inputs. Whenever the input substitu-
tion ratio is equal to the same numerical value
over the full range of possible input combinations.
the inputs exhibit a constant rate of substitution.
This occurs most often when the two inputs con-
tribute the same or nearly the same factor to the
production process. Corn and barley, for example,
both contribute energy to a feed ration.

Decreasing Substitution Ratio

Another, and perhaps more common, example of
physical sobstitution is shown in Figure 8-1b.
Here the isoquant PP' shows the different combi-
nations of corn and forage that might produce the
same weight gain on a steer or the same milk pro-
duction from a dairy cow. The amount of corn that
can replace a given quantity of forage changes,
depending on whether more corn or more forage
is being used. The input substitution ratio is 4 = 1
= 4.00 when moving from point A to point B on
isoquant PP', but it is | = 3 = 0.33 when moving
from point C 1o point D. In this example, the input
substitution ratio depends on the location on the

isoquant and will decline with any movement
down and to the right on the curve. This is an
illustration of a decreasing rate of substitution.

Many agricultural substitution problems
have a decreasing input substitution ratio, which
occurs when the two inputs are dissimilar or
contribute different factors to the production
process. As more of one input is substituted for
another, it becomes increasingly difficult to
make any further substitution and still maintain
the same level of output. More and more of the
added input is needed to substitute for a unit of
the input being replaced. which causes the input
substitution ratio to decrease. This is an indica-
tion that the inputs work together best when used
at some combination containing a relatively large
proportion of each. At low levels of one, there is
anear surplus of the other, and it is usually not an
efficient or productive combination.

No Substitution Possible

Another possible substitution situation is
where no substitution is possible. Figure 8-1c
illustrates one example with tractors and chisel
plows. It takes one of each to make a working
combination as shown by point A. The right-
angled isoquant indicates that more than one
tractor with just one chisel plow do not
increase production but would increase costs.
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The same is true for more than one chisel
plow. Therefore, the only efficient, and the
least-cost combination, is one tractor and one
chisel plow. Other examples might be the
input combinations of fence posts and wire for
a given fence type and many chemical reac-
tions that require a fixed proportion of chemi-
cals to obtain the desired reaction and output.

The Decision Rule

Identifying the type of physical substitution that
exists and calculating the input substitution ratio
are necessary steps, but they alone do not permit
4 determination of the least-cost input combina-
tion. Input prices are also needed. and the ratio
of the input prices must be compared to the
input substitution ratio. The input price ratio is
computed from the equation

price of input being added

Input price

~ price of input being replaced

ratio

TABLE 8-1

It is sometimes called the fnverse price ratio,
because it is the ratio of the added input price
divided by the replaced input price. This is
inverse 1o the input substitution ratio, the amount
of replaced input divided by the amount of
added input.

With this ratio. the least-cost combination
of inputs can be found. The decision rule for
finding this combination is where the

Input substitution ratio = input price ratio

Table 8-1 is an application of this procedure.
Each of the feed rations is a combination of grain
and hay that will put the same pounds of gain on
a feeder steer. The problem is 1o select the ration
that produces this gain for the least cost. The
fourth and fifth columns of Table §-1 contain the
input substitution ratio and input price ratio for
each feed ration. The input substitution ratio
declines as more grain and less hay are used,
while the input price ratio is constant for the

Selecting a Least-Cost Feed Ration™

Input
substitution
ratio ratio

Feed Grain Hay
ration (Ih) {lh)

Total
cost of
ration”

Input
price

A "25 1.350

a0 1,130

Y75 u3s

1050

1,125

F h 525

G 1,275 445

SI155.25

48,80

143,85

140.70

138.75

13950

14].45

“Each ration is assumed 1o pol the same weight gain on a feeder steer with a given beginning weight
The price of grain is $0.09 per pound. and the price of hay is $0.06 per pound.
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1,600
1400
1,200
1,000
800
600
400
200

|

(slope = -1.5)

I
I
]
: Isocost line
]
I
1 1

750 875

1.000
Grain (Ib)

[}
1125 1250 1,375

Figure 8-2 Grain and hay combinations.

given prices. As long as the substitution ratio is
greater than the price ratio. the total cost of the
feed ration can be reduced by moving to the next
lower ration combination in the table. The con-
verse is true if the substitution ratio is less
than the price ratio. This can be verified by cal-
culating the total cost of each ration, as shown in
the last column of Table 8-1. The least-cost
ration combination is 1,125 pounds of grain and
6235 pounds of hay, which has a cost of $138.75.

The decision rule states that the least-cost
combination is where the input substitution ratio
just equals the input price ratio. However, in
Table 8-1 and many other problems where the
choices involve a discrete rather than an infinite
number of combinations, there is no combination
where the two ratios are exactly equal. In these
cases. select the combination where the input sub-
stitution ratio changes from being greater than the
input price ratio 1o being less than the input price
ratio. Ration E is therefore the least-cost combina-
tion for this problem. Going from Ration E to the
next choice, Ration F. the substitution ratio is less
than the price ratio and therefore represents
a move to a higher-cost ration—$%.75 higher.
$139.50 versus $138.75 for Ration E.

Figure 8-2 illustrates this relationship graphi-
cally. The curved line represents the isoquant
made up of combinations of grain and hay that

will produce the same amount of weight gain. The
straight line is the “isocost™ (or equal cost) line,
which has a slope equal to the negative of the
price ratio of 1.50. Every point on the isocost line
represents the same total cost for the two inputs.
The slope is negative because the cost of one feed
ingredient decreases as the cost of the other one
increases. Note that the slope of the isocost line is
Jjust equal to the slope of the weight gain isoquant
(tangent to it) at the combination of 1,125 pounds
of grain and 625 pounds of hay. indicating that
this is the least-cost combination of feedstuffs.
Other points on the isoquant can be reached only
by spending more in total on inputs. that is, at a
higher isocost line.

Using the input substitution and price ratios
is a convenient method of comparing the
additional cost of using more of one input versus
the reduction in cost from using less of the other.
Whenever the additional cost is less than
the cost reduction, the total cost is lower and the
substitution should be made. This is the case
whenever the input substitution ratio is greater
than the input price ratio.

Changes in Prices
In any input substitution problem, the least-cost
combination depends on both the substitution
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ratio and the price ratio. The substitution ratio
will remain the same over time provided the
underlying physical or biological relations do
not change. However. the price ratio will change
whenever the relative input prices change. which
will result in a different input combination
becoming the new least-cost combination.
As the price of one input increases relative to the
other. the new least-cost input combination will
tend to have less of the higher-priced input and
more of the now relatively less expensive input.
Note that a change in the price of either input
could also cause the optimum level of produc-
tion to change, as discussed in Chapter 7.

When two inputs exhibit a decreasing input
substitution ratio, such as in Table 8-1, the least-
cost combination will generally include at least
some of both inputs. However, different results
are obtained when the input substitution ratio is
constant.

Figure 8-1ais an example of a constant input
substitution ratio, in this case 0.8 pounds of corn
substitutes for 1.0 pound of barley between any
two points on the isoquant. Assume that the price
of barley is $0.06 per pound and the price of corn
is $0.10 per pound. for an input price ratio of 0.6.
Beginning at the top of the isoquant and moving
downward, any point would have a substitution
ratio greater than the price ratio. The rule says to
make this substitution and move to the next point.
where the result is exactly the same. Once the
horizontal axis is reached, the result is a ration of
all barley, no corn. If the input price ratio should
be greater than 0.8, say 1.0 {prices per pound of
corn and barley are equal). all points on the

isoquant have a substitution ratio less than the
price ratio. Every move down the isoquant repre-
sents a higher-cost ration than the one before.
Therefore. the least-cost solution is all corn, no
barley.

If the substitution ratio and the price ratio
are exactly the same, then any combination of
corn and barley would have the same cost. This
would happen if the price of barley was $0.08
per pound and the price of corn was $0.10 per
pound. for example.

These results, and those for a decreasing input
substitution ratio, can be summarized as follows:

I. Given a constant rate of substitution between
two inputs. the least-cost combination will
be all of one input or all of the other. The
only exception occurs when the input
substitution and price ratios happen to be
equal. Then any combination is least-cost.
because they all have the same total cost.

. With a decreasing rate of substitution
between two inputs, the least-cost
combination will generally include some
of each input. First. the types of input
that have a decreasing rate of substitution
generally must be used in some combination
to produce any output. All of one or the
other may not even be an option. Second,
even if it is physically and biologically
possible to produce the output with only
one of the inputs. the input substitution
ratio at that point will be either so high or
s0 low that an input price ratio probably
would never reach these extremes.

Input Prices, Price Ratio, and Profit

The least-cost input combination always depends
on the relarive prices, as shown in the input price
ratip, nol the ubsolute prices. Doubling or halving
both prices results in the same price ratio and the

same least-cost combination. However, doubling
input prices will reduce profit, and halving prices
will increase profit, even though' the least-cost
input combination is unchanged.
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In some real-life applications there are mul-
tiple inputs that can be substituted for each other
to obtain the same production. When all the in-
puts have constant rates of substitution a math-
ematical tool called linear programming (LP)
can be used to find the least-cost combination of
inputs. Common examples include least-cost
feed rations for livestock and least-cost fertilizer
formulations for crops.

Outprur COMBINATIONS

The third basic decision to be made by a farm or
ranch manager is what to produce. or what com-
bination of products will maximize profit. A choice
must be made from among all possible enterprises,
which may include vegetables, wheat, soybeans,
cotton, beef cattle. hogs, poultry, and others.
Climate, soil. range vegetation, and other fixed
inputs may restrict the list of possible enterprises to
only a few on some farms and ranches. On others,
the manager may have a large number of possible
enterprises from which to select the profit-maxi-
mizing combination. In all cases, it is assumed that
one or more inputs are limited. which places an
upper limit on how much can be produced of a
single product or any combination of products,

Competitive Enterprises
The first step in determining a profit-maximizing
enterprise combination is to determine the

—
om

(=]
Corn (bushels) S

o
Corn (bushels) %

Soybeans (bushels) 5,000

physical relationship among the enterprises being
considered. Given a limited amount of land, capi-
tal. or some other input, the production from one
enterprise can generally be increased only by
decreasing the production from another enterprise.
Some of the limited input must be switched from
use in one enterprise to use in another, caus-
ing the changes in production levels. There is
a tradeoft, or substitution. to be considered when
changing the enterprise combination. These
are called competitive enterprises. because they
are competing for the use of the same limited input
at the same time.

Figure 8-3 illustrates two types of competitive
enterprises. In the first graph, corn and soybeans
are competing for the use of the same 100 acres of
land. Planting all corn would result in the produc-
tion of 15,000 bushels of corn. and planting all
soybeans would produce a total of 5.000 bushels
of soybeans. Other combinations of corn and soy-
beans totaling 100 acres would produce the com-
binations of corn and soybeans shown on the line
connecting these two points. This line is called a
production possibility curve (PPC); it shows all
possible combinations of corn and soybeans that
can be produced from the given 100 acres.

Beginning with producing all corn, replac-
ing an acre of corn with an acre of soybeans re-
sults in a loss of 150 bushels of corn and a gain
of 50 bushels of soybeans. The tradeoff, or
output substitution ratio, is 3.0, because three
bushels of corn must be given up to gain one

100 acres

0 Soybeans (bushels) 5,000

Figure 8-3 Production possibility curves for competitive enterprises.
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bushe! of soybeans. With a straight-line produc-
tion possibility curve. this substitution ratio is
the same between any two combinations. This is
an example of competitive enterprises with a
constant substitution ratio.

Over time, a combination of crop enter-
prises may benefit each other because of better
pest control, soil fertility. erosion control, and
improved timeliness in planting and harvesting
large acreages. This situation is shown in the
second graph in Figure §-3. The curved produc-
tion possibility curve QQ' indicates that total
corn production increases at a slower rate. as a
higher proportion of the land is used for corn
production. The inverse situation holds true for
soybeans, This causes the output substitution ra-
tio to be different for different combinations of
the two enterprises. The substitution ratio is 150
+ 100 = 1.5 near the top of the curve and in-
creases to 200 + 50 = 4.0 near the bottom of the
curve. These enterprises are still competitive. but
they have an increasing output substitution ratio,

Enterprise Combination Example

The data in Table 8-2 present the results of vari-
ous combinations of two competitive crops,
alfalfa and grain sorghum. The number of acres

TasLE 8-2

that can be grown of each crop may be limited
by the availability of several fixed resources,
such as suitable cropland. labor during harvest
season, and irrigation water. If only one crop is
grown, the maximum area possible is 1.000
acres of grain sorghum or 800 acres of alfalfa.
As resources are diverted from grain sorghum
production to alfalfa production, a larger and
larger decrease in grain sorghum acres is needed
to increase alfalfa by 100 acres. Figure 8-4 illus-
trates this relationship graphically.

The third and fourth columns of Table 8-2
show the total profit from each crop, assuming
that alfalfa produces a profit of $50 per acre
and grain sorghum produces a profit of $30 per
acre. The last column shows the combined total
profit from both crops.

Comparing the total profit for each combi-
nation of acres shows that profit is maximized
when 600 acres are devoted to alfalfa and 470
acres are devoted to grain sorghum, All other
combinations produce a smaller total profit.

Substitution and Profit Ratios

The most profitable combination of two com-
petitive enterprises also can be determined by
comparing the output substitution ratio and the

Profit from Various Combinations of Alfalfa and Grain Sorghum*

Acres of

Profit from

Total
profit ($)

Profit from
alfalfa ($)

grain
sorghum ($)

grain
sorghum

Acres of
alfalla

30.000
34.250
37.750
40.350
42,350
43,600
44,100
43,100
40,000

30,000
29.250
27,750
25.350
22,350

18,600

0 1,000 0
100 975 3,000
200 925 10,000
300 B4 15.000
400 745 20,000
500 620 25,000
600 470 30,000 14,100
700 270 35,000 8,100
00 0 40,000 0

"Profit is $30 per acre tor alfalfa and $30 per acre for grain sorghum.
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Grain sorghum (acres)

profit ratio line
(slope = —1.67)

i | i

200 400 600 800 1,00
Alfalfa [ac:res_}

Figure 8-4 Combinations of alfalfa and grain sorghum.

output profit ratio. The output substitution ratio
is calculated from the equation

Output substitution quantity of output lost
T340 " quantity of output gained

where the quantities gained and lost are the changes
in production between two points on the PPC. The
output profit ratio is found from the equation

profit of output gained

QOutput profit ratio = —
profit of output lost

Box 8-2 discusses the reasons for using the
ratio of profit per unit rather than the ratio of
the selling prices of the products. The decision
rule for finding the profit-maximizing combi-
nation of two competitive enterprises is the
point where the

output substitution ratio = output profit ratio

Table 8-3 shows the same example of two
compelitive enterprises. alfalfa and grain sor-
ghum, that have an increasing output substitution
ratio. The method for determining the profit-
maximizing enterprise combination is basically
the same as for determining the least-cost input
combination but with one important exception.

For enterprise combinations. when the output
profit ratio is greater than the output substitution
ratio, substitution should continue by moving
downward and to the right on the PPC and down
to the next combination in Table 8-3. Conversely,
a profit ratio smaller than the substitution ratio
means that too much substitution has taken place,
and the adjustment should be upward and to the
left on the PPC and up 1o the next combination
in the table.

As long as the profit ratio is greater than
the substitution ratio. profit will be increasing.
The last combination where this relation
changes from greater than when moving from
the last combination, to less than when moving
to the next combination, will be the profit-
maximizing combination, Never move to a new
combination when the output substitution ratio
is greater than the output profit ratio. Even
though the ratio values may be closer 1o being
equal. the profit will be less than that in the
previous combination.

Given the nine possible combinations in
Table 8-3. the profit-maximizing combination is
again found to be 600 acres of alfalfa and
470 acres of grain sorghum. The profit ratio is
equal to the alfalfa profit per acre ($50) divided
by the grain sorghum profit per acre ($30). or
1.67. As less grain sorghum and more alfalfa are
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Price Ratio or Profit Ratio?

Tradiliona]ly. examples of two competitive
enterprises have assumed that various combi-
nations of product from two enterprises can be
produced from the same set of fixed resources.
That is, total production costs are the same for
all combinations. In this manner the profit-
maximizing combination can be found by com-
paring the substitution ratio of the products (such
as bushels) to the inverse ratio of the selling
prices (per the same units) for the same products,
In real life, however, two enterprises almost al-
ways use different variuble inputs, and the total
cost changes as the number of units of output
produced changes. For the example in Table 8-2,
alfalfa and grain sorghum need different amounts
of seed, fertilizer, and other inputs. Moreover,
the total cost of production is more directly
related to the number of acres planted to each
crop than to the number of tons or bushels of
product obtained.

For these reasons. the example in Table 8-2 as-
sumes that different combinations of acres of two
crops can be produced from a fixed set of
resources, such as labor and machinery, and the
profit per acre for each crop is compared. Produc-
tion costs and gross revenue per acre are constant,
a more realistic assumption. Finding the combina-
tion for which the substitution rutio (using acres
as the units) is equal to the inverse ratio of profit
per acre will lead to the maximum profit. If the
two enterprises use the same fixed resources, the
ratio of their respective gross margins can be used
instead of the profit ratio.

Chapter 11 contains a discussion of how linear pro-
gramming can be used to find profit-maximizing
combinations of more than two enterprises, using
the same approach, For the crop enterprises, 1 acre
is used as the budgeting unit. and the gross margin
per acre is used as the marginal change in profit.

produced, the output substitution ratio increases
from 0.25 to 1.50 for 600 acres of alfalfa, still
less than the profit ratio. Moving to 700 acres of
alfalfa changes the substitution ratio to 2.00,
however. indicating a decrease in total profit.

In Figure 8-4 the straight line represents the
isoprofit or equal profit line. with a slope equal to
the negative of the profit ratio of 1.67. The slope
is negative because the profit derived from one
crop increases as we move from one combination
to the next while the profit derived from the other
crop decreases. Note that the isoprofit line is just
tangent to the alfalfa-grain sorghum production
possibility curve at the combination of 475 acres
of grain sorghum and 600 acres of alfalta. This is
where the profit ratio just equals the product sub-
stitution ratio, and profit is maximized. Other
points on the production possibility curve can be
achieved, but only at lower total profit.

An increasing substitution ratio generally .

will result in the production of a combination of
the enterprises, with the combination dependent
on the current profit ratio. Any change in the
prices or costs of the enterprises that change the
profit ratio will affect the profit-maximizing
enterprise combination when there is an increas-
ing output substitution ratio. As with input sub-
stitution, it is the profit ratio that is important.
not just the profit level.

When the enterprises have a constant out-
put substitution ratio, the profit-maximizing so-
lution will be to produce all of one or all of the
other enterprise. not a combination. This is be-
cause the profit ratio will be either greater than
or less than the substitution ratio for all
combinations.

In Chapter |1 a technique for choosing
from among more than (wo competitive
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Profit-Maximizing
Combination of Two
Competitive Enterprises

Acres Acres of
of grain
alfalfa sorghum

Output
substitution
ratin®

Profit
ratio™#

0 1.0060

600

700

800 0

“Degrease in xorghum seres divided by increase in alfalfa acres,
" Profit is $30 per acre for alfalfu and $30 per tere for gruin sorghum.

Supplemeantary

Beef (stocker steers)

enterprises is discussed. Linear programming
uses the same principle of comparing output
substitution ratios and profit ratios, but can
compare a large number of possible enterprises
at one time. The profit-maximizing solution
takes into account any limits on the supplies of
key resources.

Supplementary Enterprises

While competitive enterprises are the most
common, other types of enterprise relation-
ships do exist. One of these is supplementary
enterprises. An example is shown in the left
diagram of Figure 8-5. Two enterprises are
supplementary if the production from one can
be increased without affecting the production
level of the other.

The example in Figure 8-5 shows that beef
production from stocker steers run on winter
wheal pasture can be increased over a limited
range without affecting the amount of wheat
produced. The PPC shows a relationship that
eventually becomes competitive. however, as
beef production cannot be increased indefinitely
without decreasing wheat production. An ex-
ample of two purely supplemental enterprises
could occur in states where landowners can
lease hunting rights to hunters. This leasing en-
terprise could be supplementary with either
livestock or crop production, that is. have no ef-
fect on them.

[
|

Complementary

Fallow

Figure 8-5 Supplementary and complementary enterprise relationships.
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A manager should take advantage of sup-
plementary relationships by increasing produc-
tion from the supplementary enterprise. This
should continue at least up to the point where
the enterprises become competitive. If the sup-
plementary enterprise shows any profit. how-
ever small, total profit will be increased by
producing some of it. because production from
the primary enterprise does not change. Two
general conclusions can be drawn about the
profit-maximizing combination of supplemen-
tary enterprises. First, this combination will not
be within the supplementary range. It will be at
least at the point where the relationship changes
from supplementary to competitive. Second, it
will in all likelihood be in the competitive por-
tion of the production possibility curve. The
exact location will depend. as it always does
with competitive enterprises, on the output sub-
stitution ratio and profit ratio.

Complementary Enterprises

Another possible type of enterprise relation-
ship is complementary enterprises. This type of
relationship exists whenever increasing the pro-
duction from one enterprise causes the produc-
tion from the other to increase at the same time.
The right-hand graph in Figure 8-5 illustrates a
possible complementary relationship between
wheat production and land left fallow.

In many dryland wheat production areas
with limited rainfall, some land is left fallow, or
idle. each year as a way to store part of one
year's rainfall to be used by a wheat crop the fol-
lowing year. Leaving some acres fallow reduces
the acres in wheat. but the per-acre yield may
increase becuuse of the additional moisture
available. This yield increase may be large
enough that total wheat production is greater
than from planting all acres to wheat every year.

A complementary enterprise should be
increased to at least the point where produc-
tion from the primary enterprise (wheat in this
example) is at a maximum. This is true even if the
complementary enterprise has no value because
production from the primary enterprise is in-
creasing at the same time. Enterprises will gener-
ally be complementary only over some limited
range, after which they will become competitive.

As with supplementary enterprises. two
general conclusions can be drawn about the
profit-maximizing combination of complemen-
tary enterprises. First, this combination will not
be within the complementary range. It will be at
least at the point where the relationship changes
from complementary to competitive. Second,
assuming that both enterprises produce some
revenue, it will be somewhere in the competitive
range. The correct combination can be found
using the substitution ratio and profit ratio deci-
sion rule for competitive enterprises.

SUMMARY

Th]s chapter continues the discussion of economic principles begun in Chapter 7. Here the emphasis
is on the use of substitution principles to provide a manager with a procedure to answer the questions
of how and what to produce. The question of how to produce concerns finding the least-cost combi-
nation of inputs to produce a given amount of output. Calculation and use of the input substitution
and price ratios was shown. as well as the decision rule of finding the point where these two values
are equal. This decision rule determines the least-cost combination of two inputs. Marginality is still
an important concept here. because input substitution ratios are computed from small or marginal

changes in the quantities of the two inputs used.
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The question of what to produce is one of finding the profit-maximizing combination of enter-
. prises when the quantity of one or more inputs is limited. That combination will depend first on the
type of enterprise relationship that exists—competitive, supplementary, or complementary. The profit-
maximizing combination for competitive enterprises is found by computing output substitution ratios
and the output profit ratio. Finding the point where they are equal determines the correct combination.
Supplementary and complementary enterprises have unique properties over a limited range, but they
will eventually become competitive when they begin competing for the use of some limited input.
The profit-maximizing combination for these two types of enterprise relationships will not be within

these ranges, but generally will be within their competitive range.

LQUESTIONS FOR REVIEW AND FURTHER THOUGHT —

1. First double and then halve both prices used in Table 8-1, and find the new least-cost input combination in each
case. Why is there no change? But what would happen to profit in each case?

2, [Is there always one best livestock ration? Or does it depend on prices? Would you guess that feed manufacturers
know about input substitution and least-cost input combinations? Explain how they might use this knowledge.

. Explain how the slope of the isoquant affects the input substitution ratio,

- Explain the difference between an isoquant (Figure 8-1) and a production possibility curve (Figure 8-3).

- Reduce the profit from alfalfa in Table 8-2 to $36 per acre, calculate the new output profit ratio, and find the
new profit-maximizing combination. Do you produce more or less of the enterprise with the now lower profil?
Why? What would be the effect of doubling both profits per acre? Halving both profits per acre?

- Why is the profit-maximizing combination of even supplementary and complementary enterprises generally
in the competitive range”

» Where climate and rainfall permit, most farms produce two or more crops. Explain the reason for this
production practice in terms of the shape of the production possibility curve and the output profit ratio.

. For two similar inputs, such as soybean oil meal and cottonseed oil meal in a livestock feed ration. would
you expect the substitution ratio to be nearly constant or to decline sharply as one input is substituted for
another? Why?!

(Box photo): DPGWEAGE Fotestock
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Cost CONCEPTS
AND DECISION MAKING

CHAPTER OUTLINE

Opportunity Cost

Cash and Noncash Expenses

Fixed, Variable, and Total Costs
Application of Cost Concepts

Economies of Size

Long-Run Average Cost Curve

Summary

Questions for Review and Further Thought
Appendix. Cost Curves

A good understanding of the costs of production
is important in economics and very useful for
making management decisions. Costs can be

CHAPTER OBJECTIVES

1. Explain the importance of opportunity
cost and its use in managerial decision
making

Clarify the difference between short run
and long run

Discuss the difference between fixed and
variable costs

Identify common types of fixed costs and
show how to compute them

Demonstrate the use of fixed and variable
costs in making short-run and long-run
production decisions

Explore economies and diseconomies of
size and how they help explain changes in
farm size and profitability

classified in different ways. depending on whether
they are fixed or variable and cash or noncash.
Opportunity cost is another type of cost that is not
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included in the accounting expenses for a business
but which is an important economic cost never-
theless. It will be widely used in later chapters and
will be the first cost discussed in this chapter.

OprpPORTUNITY COST

Opportunity cost is an economic concept, not a
cost that can be found in an accountant’s ledger
or on an income tax return. However. it is an
important and basic concept that needs to be
considered when making managerial decisions.
Opportunity cost is based on the fact that once
an input has been acquired, it may have one or
more alternative uses. Once an input is commit-
ted to a particular use, it is no longer available
for any other alternative use, and the income
from the alternative will be foregone.

Opportunity cost can be defined in one of
WO ways:

I. The income that could have been earned by
selling or renting the input to someone else or

2. The additional income that could have been
received if the input had been used in its
most profitable alternative use

The latter definition is perhaps the more common,
but both should be kept in mind as a manager
makes decisions on input use. The real cost of an
input may not be its purchase price. Its real cost, or
its opportunity cost, in any specific use is the
income it would have earned in its next best alterna-
tive use, If this is greater than the income expected
from the planned use of the input, the manager
should reconsider the decision. The alternative
would be a more profitable use of the input.

Opportunity costs are used widely in eco-
nomic analysis. For example, the opportunity
costs of a farm operator’s labor, management.
and capital are used in several types of budgets
used for analyzing farm profitability.

Labor

The opportunity cost of a farm operator’s labor
(and perhaps that of other unpaid family labor)
would be what that labor would earn in its next

best alternative use. That alternative use could
be nonfarm employment. but depending on
skills, training, and experience, it might also be
employment in another farm or ranch enterprise.
Some operators state that their own time is free
because they do not pay themselves a cash wage,
but it should be given a value at least as high as
the value that they put on leisure time.

Management

Management is the process of making and
executing decisions — it is different from physi-
cal labor used in agriculture. The opportunity
cost of management is difficult to estimate. For
example, what is the value of management per
crop acre? Some percentage of all other costs or
the gross income per acre is often used, but what
is the proper percent? In other cases. an annual
opportunity cost of management is needed. Here
and elsewhere, the analyst must be careful to
exclude labor from the estimate. For example. if
the opportunity cost of labor is estimated at
$30,000 per year, and the individual could get a

job in managemenr paying $40.000 per year, the

opportunity cost of management is estimated as
the difference. or $10.000 per year. Sometimes
the fee charged by a professional farm manager
is used as an approximation of the value of the
operator’s own management contribution. The
opportunity cost of labor plus that of manage-
ment cannot be greater than the total salary in
the best alternative job. Because it is difficult to
estimate the opportunity cost of management,
the opportunity costs of labor and management
are often combined into one value.

Capital

Capital presents a different set of problems for
estimating opportunity costs. There are many uses
of capital and generally a wide range of possible
returns. However. alternative uses of capital with
higher expected returns may carry a higher degree
of risk as well. To avoid the problem of identify-
ing a use with a comparable level of risk. the
opportunity cost of farm capital is often set equal




to the interest rate on savings accounts or the cur-
rent cost of borrowed capital. This assumes that
the capital invested in a farm or ranch enterprise
could have been deposited in savings or used to
pay down debt. This represents a minimum oppor-
tunity cost and is a somewhat conservative
approach. If the expected rate of return on an
investment with a comparable level of risk can be
determined, it would be appropriate to use that
rate when analyzing farm investments.

A special problem is how to determine the
opportunity cost on the annual service provided
by long-lived inputs such as land. buildings.
breeding stock. and machinery. It may be possi-
ble to use rental rates for land and for machinery
services. However, this does not work well for
all such items. and the opportunity cost of these
inputs often should be determined by the most
profitable alternative use of the capital invested
in them outside the farm or ranch business. This
is the real or true cost of using inputs to produce
agricultural products.

Some farm assets such as machinery.
buildings. fences, and livestock equipment
decrease in value over time, that is, they depre-
ciate. Their opportunity cost should be ad-
justed each year, by multiplying the chosen
opportunity cost rate of return by the value for
which the asset could be sold at that time, also
called its book value. Sometimes a long-term
investment analysis uses the average value of
an asset over its lifetime to calculate the aver-
age opportunity cost of investing capital in it.
This will be illustrated later in the chapter.
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CASH AND NONCASH EXPENSES

Fixed costs can be either cash or noncash
expenses. Noncash expenses can be easily
overlooked or underestimated. because they do
not involve an expenditure of funds. Some
common cash and noncash expense categories
are shown in Table 9-1.

Depreciation and opportunily costs are
always noncash expenses. because there is no
annual cash outlay for them. Repairs and prop-
erty taxes are always cash expenses. and interest
and labor can be either. If money is borrowed to
purchase an asset, there will be some cash inter-
est expense until the loan is paid off.

Cash and Noncash
Expense Items

TABLE 9-1

Cash
expense

Noncash

Expense item expense

Depreciation

Interest (own capital)
Interest (borrowed capital)
Value of operator lubor
Wages for hired labor
Farm raised feed
Purchased feed

Owned land

Cash rented land

Seed. fertilizer. fuel, repairs
Property taxes, insurance

Box 9-1

Any distinction between cash and noncash
expenses does not imply that noncash expenses
are any less important than cash expenses. In the
short run, noncash expenses do not require a cash

Cash and Noncash Expenses

outflow, as discussed in Chapter 13. However,
income must be sufficient to cover all expenses in
the long run if the business is to survive, replace
capital assets, and make an economic profit.
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When an asset is purchased entirely with the
buyer's own capital, the interest charge will be the
opportunity cost on this capital, as there is no cash
payment to a lender. Labor is a cash expense when
employees are paid a wage or salary. but a noncash
expense when an owner-operator contributes labor.
Insurance would be a cash expense if it is carried
with an insurance company or noncash if the risk
of loss is assumed by the owner. In the latter case,
there would be no annual cash outlay, but the insur-
ance charge should still be included in fixed costs
to cover the possibility of damage to or loss of the
item from fire, windstorm. theft, and so forth.

When crops are grown to feed livestock pro-
duced on the same farm, there is no cash outlay
as there would be for purchased feed. However,
there is an opportunity cost equal 1o the revenue
that could have been received from selling the
feed crop on the market instead.

FIXED, VARIABLE,

AND ToTtaL CosTs

Several important cost concepts were introduced
in Chapter 7. Seven useful cost concepts and
their abbreviations are

. Total fixed cost (TFC)
. Average fixed cost (AFC)
. Total variable cost (TVC)
4. Average variable cost (AVC)
. Total cost (TC)
. Average total cost (ATC)
. Marginal cost (MC)

These costs are outpur related. Marginal cost,
also studied in Chapter 7. is the additional cost
of producing an additional unit of output. The
others are either the total cost or the cost per unit
for producing a given amount of output.

Short Run and Long Run

Before these costs are discussed in some detail. it is
necessary to distinguish between what economists
call the short run and the long run. These are time
concepts, but they are not defined as fixed periods

of calendar time. The short run is that period dur-
ing which the available quantity of one or more
production inputs is fixed and cannot be changed.
For example, at the beginning of the planting sea-
son, it may be too late to increase or decrease the
amount of cropland owned or rented. The current
crop production cycle would be a short-run period,
as the amount of available land is fixed.

Over a longer period. land may be pur-
chased, sold. or leased, or leases may expire
causing the amount of land available to increase
or decrease. The long run is defined as that pe-
riod during which the quantity of all necessary
production inputs can be changed. In the long
run, a business can expand by acquiring addi-
tional inputs or go out of existence by selling all
its resources. Farm managers and employees
may come or go. The actual calendar length of
the long run as well as the short run will vary
with the situation and circumstances. Depending
on which inputs are fixed. the short run may be
anywhere from several days to several years. One
year and one crop or livestock production cycle
are common short-run periods in agriculture.

Fixed Costs
The costs associated with owning a fixed input
are called fixed costs. These are the costs that
are incurred even if the input is not used.
Depreciation, insurance, taxes (property taxes.
not income taxes). and interest are the usual
costs considered to be fixed. Repairs and main-
tenance may also be included as a fixed cost (see
Box 9-2). Fixed costs do not change as the level
of production changes in the short run but can
change in the long run as the quantity of the
fixed input changes. By definition there need
not be any fixed resources owned in the long
run, so fixed costs exist only in the short run.
Another characteristic of fixed costs is that
they are not under the control of the manager in the
short run. They exist, and stay at the same level
regardless of how much or how little the resource
is used. The only way they can be avoided is to sell
the item. which can be done only in the long run.
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Repairs can be found in some lists of fixed
costs. However, repairs typically increase as use
of the asset increases, which does not fit the
definition of a fixed cost. The argument for in-
cluding repairs in fixed costs is that some mini-
mum level of maintenance is needed to keep an
asset in working order, even if it is not being
used. Therefore. this maintenance expense is
more like a fixed cost. The practical problem
with this is calculating what part of an assel’s

total repair and maintenance expense should be
a fixed cost.

In practice, all machinery repairs are gener-
ally considered variable costs, because most
repairs are necessitated by use. Building repairs
are more likely to be included as a fixed cost.
These repairs are often more from routine main-
tenance caused by age and weather and less from
use. This is particularly the case for storage fa-
cilities and many general-purpose buildings.

Total fixed cost (TFC) is the summation of the
several types of fixed costs. Computing the aver-
age annual TFC for a fixed input requires finding
the average annual depreciation and interest costs,
among others. The straight-line depreciation
method discussed in Chapter 5 also provides the
average annual depreciation from the equation

initial cost — salvage value

Depreciation = —
useful life

where the initial cost is how much was spent to
acquire the asset, useful life is the number of
years the item is expected to be owned, and sal-
vage value is its expected value at the end of that
useful life. Although other methods can be used
to estimate depreciation for each year of the
asset’s useful life. as discussed in Chapter 5, this
equation can always be used to find the average
annual depreciation.

Capital invested in a fixed input has an op-
portunity cost, so interest on that investment also
is included as part of the fixed cost. However, it
is not correct to charge interest on the purchase
price or initial cost of a depreciable asset every
year, because its value is decreasing over time.
Therefore. the interest component of TFC is
commonly computed from the formulas

Average initial cost + salvage value
asset value = 5

Interest = average asset value X interest rate

where the interest rate is the cost of capital to the
ranch or farm.' This equation gives the interest
charged for the average value of the item over its
useful life and reflects that it is decreasing in
value over time. Depreciation is being charged
to account for this decline in value. To find the
interest cost for the current year instead of the
average cost over the entire useful life of an
asset. use the following formula:

Interest = current asset value X interest rate

Other ownership costs for fixed resources,
such as property taxes and insurance, can be es-
timated as a percent of the average value of the
asset over its useful life (long-term cost) or its
current value (current year cost). The actual dol-
lar amount of cost paid or 1o be paid for taxes
and insurance can also be used.

'This equation is widely used but is only a close approximation of
the true interest cost. The capital recovery methods discussed in
Chupter 17 can be used to find the true charge, which combines
depreciation and interest into one value. This value recovers the
investment in the asset plus compound interest over its useful life,
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As an example. assume the purchase of a
self-propelled windrower for $120.000. with a
salvage value of $40.000 and a useful life of
10 years. Annual property taxes are estimated to
be $400. annual insurance is $300, and the cost
of capital is 6 percent. Using these values and
the two preceding equations results in the fol-
lowing annual TFC:

Average $120.000 4 40.000
value = 5 = $80.000

Interest = $80.000 x 6% =% 4.800

$120.000 — 40.000 _
=$§ 8.000

Depreciation =

10 years

Taxes 400
Insurance 500

Annual total fixed cost $13.700

The annual total fixed cost is over 11 percent of
the purchase price. It is often 10 to 15 percent
of the purchase price for a depreciable asset.

Fixed cost can be expressed as an average
cost per unit of output. Average fixed cost (AFC)
is calculated using the equation

TEC

AFC =
output

where output is measured in physical units such
as bushels, bales. or hundred-weights. Acres or
hours are often used as the measure of output for
machinery even though they are not units of pro-
duction. By definition, TFC is a fixed or con-
stant value, so AFC will decline continuously as
output increases. One way to lower the per-unit
cost of producing a given commodity is to get
more output from the fixed resource. This will
always lower the AFC per unit of output.

Variable Costs
Variable costs are those over which the manager
has control ata given time. They can be increased

or decreased at the manager’s discretion and will
increase as production is increased. Items such
as feed. fertilizer. seed. pesticides, fuel, and live-
stock health expenses are examples of variable
costs. A manager has control over these expenses
in the short run, and they will not be incurred
unless production takes place.

Total variable cost (TVC) can be found by
summing the individual variable costs, each of
which is equal to the quantity of the input used
times its price. Average variable cost (AVC) is
calculated from the equation

Vi
Ave =_1TYC
output

where output again is measured in physical
units. AVC may be increasing, constant, or de-
creasing, depending on the underlying pro-
duction function and the output level. For the
production function illustrated in Figure 7-2,
AVC will initially decrease as output is in-
creased and then will increase beginning at the
point where average physical product begins to
decline.

Variable costs exist in both the short run
and the long run. All costs can be considered
to be variable costs in the long run. because
there are no fixed inputs. The distinction be-
tween fixed and variable costs also depends
on the exact time where the next decision is to
be made. Fertilizer is generally a variable
cost. Yet once it has been purchased and ap-
plied, the manager no longer has any control
over the size of this expenditure. It must be
considered a fixed cost for the remainder of
the crop season, which can affect future deci-
sions during that crop season. Labor cost and
cash rent for land are similar examples. After
a labor or lease contract is signed, the man-
ager cannol change the amount of money obli-
gated, and the salary orrent must be considered
a fixed cost for the duration of the contract.
Costs that are fixed because they have already
been incurred or paid are sometimes called
sunk costs.




Total Costs

Total cost (TC) is the sum of TFC and TVC
(TC = TFC + TVC) (see Figure 9-6). In the
short run, it will increase only as TVC increases.
because TFC is a constant value.

Average Costs

Average total cost (ATC) can be calculated by
one of two methods. For a given output level, it
is equal to AFC + AVC. It can also be calculated
from the equation

ATC = L2
output

which will give the same result. ATC will typi-
cally be decreasing at first. as output increases,
because AFC is decreasing rapidly and AVC may
be decreasing also (see Figure 9-7). At higher out-
put levels, AFC will be decreasing less rapidly,
and AVC will eventually increase and be increas-
ing at a rate faster than the rate of decrease in
AFC. This combination causes ATC to increase.

Marginal Costs
Marginal cost (MC) is defined as the change in
total cost divided by the change in output:
MC = ATC
A output

_ATVC
~ A output

It is also equal to the change in TVC divided by
the change in output. TC = TFC + TVC. and
TFC is constant. so the only way TC can change
is from a change in TVC. Therefore, MC can be
calculated either way with the same result.

APPLICATION OF CosT CONCEPTS

Table 9-2 is an example of some comparative
costs for the common problem of determining the
profit-maximizing stocking rate of steer calves for
a fixed amount of pasture land. It illustrates many
similar problems where an understanding of the
different cost concepts and relations will help a
manager in planning and decision making,
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The size of the pasture and the amount of
forage available are both limited, so adding more
and more steers will eventually cause the average
weight gain per steer to decline over a fixed
period. This is reflected in diminishing returns
and a declining marginal physical product (MPP)
when more than 30 steers are placed in the pas-
ture. Total hundred-weights of beef sold off the
pasture still increases, but at a decreasing rate as
more steers compete for the limited forage.

TFCs are assumed to be $10,000 per year in
the example. This would cover the annual oppor-
tunity cost on the land and any improvements,
depreciation on fences and water facilities, and
insurance. Variable costs are assumed to be $990
per steer (steers are the only variable input in this
example). This includes the cost of the sieer,
transportation, health expenses, supplemental
feed. interest on the investment in the steer, and
any other expenses that increase directly along
with the number of steers purchased.

The total and average cost ligures in Table 9-2
have the usual or expected pattern as production
or output is increased. TFC remains constant by
definition. while both TVC and TC are increas-
ing. AFC declines rapidly at first and then contin-
ues to decline but at a slower rate. AVC and MC
are constant as the number of steers increases
from O to 30, and then begin to increase.

Profit-Maximizing Output

The profit-maximizing output level was defined
in Chapter 7 as one where MR = MC. but this
exuct point cannot be determined from the data in
Table 9-2. However, MC is less than MR when
moving from 30 to 60 steers, but more than MR
when moving from 60 to 70 steers. This makes
60 steers and 420 hundred-weights of beef the
profit-maximizing levels of input and output for
this example. When MC is greater thun MR, the
additional cost per hundred-weight of beef
produced from the additional 10 steers is greater
than the additional income per hundred-weight.
Therefore. placing 70 steers on the pasture would
result in less profit than placing 60 steers.
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5 Box 9-3

The cost of labor used in ranching and farming
is not always easy to classify as a variable or fixed
cost. Labor is not used unless a certain enterprise
is carried out, and the amount of labor used de-
pends on the size of the enterprise. This fits the
definition of a variable cost. On the other hand,
[abor resources may have 1o be paid regardless of
how much work is performed, and some farm
work such as record keeping and maintenance may
have to be done regardless of what enterprises are
carried out or their scale.
Several situations can oceur:

Labor is hired only as needed and is paid
hy the hour. by the day. or by the amount
of work accomplished. In this case it is a
variable cost.

Labor is paid a fixed wage regardless of
how much it is used. in which case it can
be considered a fixed cost, at least for the
period of the employment contract.

Is Labor a Variable Cost or a Fixed Cost?

If labor is valued at its opportunity cost, as
is often the case with unpaid operator labor,
and using it in one enterprise reduces the
labor available for another enterprise, then it
can be copsidered a variable cost.

If permanent labor resources are in excess
supply, that is, they have no significant
opportunity cost, they can be treated as fixed
resources and their cost can be ignored in
short-run analysis.

Some producers use family living costs as an es-
timate of unpaid labor value. While withdrawals
made for family living should be included in a
cash flow budget (see Chapter 13), the amount
withdrawn will depend on family size, consump-
tion: patterns; location, and other sources of in-
come available. There is no reason to believe
that living costs accurately reflect the economic
cost of labor used in the farming operation,
though.

The profit-maximizing point will depend on
the selling price. or MR, and MC. Selling prices
often change. and MC can change with changes in
variable cost (primarily from a change in the cost
of the steer in this example). The values in the
MC column indicate that the most profitable num-
ber of steers would be 70 if the selling price is
over $180.00 but less than $198.00. That number
would drop to 50 steers if the selling price dropped
to anywhere between $152.31 and $165.00. As
shown in Chapter 7. the profit-maximizing input
and output levels will always depend on prices of
both the input and the output.

Total Profit

For the selling price of $175.00 per hundred-
weight and a stocking rate of 60 steers, the
total revenue (TR) is $73.500 (420 hundred-
weight x $175.00) and TC is $69,400, leaving

a profit of $4,100.00. If the selling price were
only $156.,00. however, the MR = MC rule
would indicate a profit-maximizing point of
only 50 steers and 360 hundred-weights. The
ATC per hundred-weight at this point is
$165.28, which would mean a loss of $9.28 per
hundred-weight ($156.00 — $165.28 = —9.28)
or a total loss of $3,340 ($9.28 x 360 hundred-
weights). What should a manager do in this
situation? Should any steers be purchased if
the expected selling price is less than ATC and
a loss will result?

The answer is yes for some situations and
no for others. Data in Table 9-2 indicate that
there would be a loss equal to the TFC of
$10.000 if no steers were purchased. This loss
would exist in the short run as long as the land is
owned. Tt could be avoided in the long run
by selling the land. which would eliminate the
fixed costs. However. the fixed costs cannot
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. TABLE 9-2 | Hllustration of Cost Concepts Applied to a Stocking Rate Problem

Output

Number (hundred-
of weight
steers of beef)

Total Total costs™
revenue

(TR}

Average costs Marginal costs

Total

TFC ™wCe TC AFC AVC ATC MC MR  profit

0 0 $0 [$10.000 50 510,000 S TO000)

5132.00 < $175.00

i) 13,125 | 10,000 9900 19.900 $133.33 $132.00 $265.33 6.775

132.00 175.00

20 3 26,250 | 10,000 19800 298500 | 66.67 132.00  198.67

132.00 175.00

30 225 39,375 | 10,000 29,700 39,700 | 4444 (32,00 176.44

4143 175.00

51625 | 10,000 39,600 49600 13424 168.14

152.31 175.00

63.000 | 10,000 49,500 32,500 137.50  165.28

165.00 175.00

73.500 | 10,000 39400 69400 14143 165.24

180.00 175.00

83.125 | 10,000 69300 79300 14589 166.95

198.00 175.00

91875 | 10,000 79200 89200 150.86  169.90

220.00 175.00

99.750 | 10,000 89,100 99,100 15632  173.86

247.50 175.00

610 106,750 | 10.000 99,000  109.000 16230 178.69

“Selling price of the sieers is assumed to be $175.00 per hundred-weight.
ol fixed cost is $10,000. and variable cost is $990 per ster,

be avoided in the short run. and the relevant
question is, can a profit be made or the loss re-
duced to less than $10,000 in the short run by
purchasing some steers? Steers should not be
purchased if it would result in a loss greater than
$10.000. because the loss can be minimized at
$10.000 by not purchasing any.

Variable costs are under the control of the
manager and can be reduced to zero by not
purchasing any steers. Therefore. no variable
costs should be incurred unless the expected
selling price is at least equal to or greater than
the minimum AVC. If the selling price is
greater than the minimum AVC but less than

the minimum ATC, the income will cover all
variable costs, with some left over to pay part
of the fixed costs.

To answer the previous question, yes, steers
should be purchased when the expected selling
price is less than the minimum ATC. but only if
it is above the minimum AVC. This action will
result in a loss overall, but it will be smaller than
the loss that would result iff no steers were
purchased.

If the expected selling price is less than the
minimum AVC, total revenue will be less than
TVC: There will be a loss, and it will be greater
than $10,000. Under these conditions, no steers
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should be purchased. which will minimize the
loss at $10,000.

In Table 9-2, the lowest AVC is $132.00 and
the lowest ATC is $165.24, at 60 steers. Steers
should not be purchased when the expected sell-
ing price is less than $132.00 because revenue will
not be enough to cover variable costs. Purchasing
steers when the expected selling price is between
$132.00 and $165.24 will result in a loss. but at
least part of the $10.000 fixed costs will be paid.

Selling
price

($lewt.)

Number
of steers
to buy

Total
revenue

Tuotal
costs

Profit
or loss

$175.00 60 573,300
156.00 50 56,160
126.00 0 0

$69.400
39,500
10,000

$4.100
(334
(10,000}

Production Rules for the Short Run

The preceding discussion leads to three rules for
making production decisions in the short run.
They are as follows:

l. Expected selling price is greater than the
minimum ATC of $175.00. A profit can be
made and is maximized by producing at
the level where MR = MC.

. Expected selling price is less than the
minimum ATC of $175.00, but greater
than the minimum AVC, for example.
A loss cannot be avoided but will be
minimized by producing at the output
level where MR = MC. The loss will be
somewhere between zero and TEC.

. Expected selling price is less than the
minimum AVC. A loss cannot be avoided
but is minimized by not producing. The
loss will be equal to TFC.

The application of these rules is graphically
illustrated in Figure 9-1. With a selling price
equal to MR,. the intersection of MR and MC
is well above ATC, and a profit is being made.
When the selling price is equal to MR,, the
income will not be sufficient to cover total
costs but will cover all variable costs, with
some left over to pay part of fixed costs. In
this situation, the loss is minimized by pro-
ducing where MR = MC. because the loss
will be less than TFC. Should the selling price
be as low as MR;. income would not even
cover variable costs, and the loss would be
minimized by stopping production altogether.
This would minimize the loss at an amount
equal to TFC.

Average total cost

Average variable cost

Figure 9-1 Dlustration of short-run production decisions.




Production Rules for the Long Run

The three production decision rules apply only
to the short run where fixed costs exist. What
about the long run where there are no fixed
costs? Continual losses incurred by producing in
the long run will eventually force the firm out of
business.

There are only two rules for making produc-
tion decisions in the long run:

1. Selling price is greater than ATC (or TR
greater than TC). Continue to produce,
because a profit is being made. This profit
is maximized by producing at the point
where MR = MC,

. Selling price is less than ATC (or TR less
than TC). There will be a continual loss.
Stop production and sell the fixed asset(s).
which eliminates the fixed costs. The
money received should be invested in a
more profitable alternative.

This does not mean that assets should be sold
the first time a loss is incurred. Short-run losses
will occur when there is a temporary drop in the
selling price, Long-run rule number two should
be invoked only when the drop in price is
expected to be long lasting or permanent.

In some cases the selling price is known at
the time the decision to produce or not is made,
such as when a forward contract is available.
Most of the time. though. the manager must de-
cide based on a prediction or an estimate of the
final selling price. Chapter 15 will discuss some
techniques that a manager can use to deal with
the effect of uncertain prices.

ECONOMIES OF SIZE

Economists and managers are interested in farm
size and the relation between costs and size. for
a number of reasons. The following are exam-
ples of questions that relate to farm size and
costs. What is the most profitable farm size?
Can larger farms produce food and fiber more
cheaply? Are large farms more efficient? Will
family farms disappear and be replaced by large
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corporate farms? Will the number of farms and
farmers continue to decline? The answers to
these questions depend at least in part on what
happens to costs and the cost per unit of output
as farm size increases.

First, how is farm size measured? Number
of livestock, number of acres, number of full-
time workers, equity, total assets. gross reve-
nue, and other factors are used to measure size,
and all have some advantages and disadvan-
tages. For example, number of acres is a com-
mon and convenient measure of farm size but
should be used only to compare farm sizes in a
limited geographical area where farm type,
soil type. and climate are similar. One hundred
acres of irrigated vegetables in California is
not the same size operation as 100 acres of
arid range land in neighboring Arizona or
Nevada.

Gross farm income, or tolal revenue, is a
common measure of farm size. It has the advan-
tage of converting everything into the common
denominator of the dollar. This and other mea-
sures that are in dollar terms are more useful
than any physical measure for determining and
comparing farm size across different farming
regions.

Size in the Short Run

In the short run. the quantity of one or more
inputs is usually fixed. with land often being the
fixed input, Given this fixed input, there will be
a short-run average total cost curve, as shown in
Figure 9-2. Short-run average coslt curves
typically will be U-shaped, with the average
cost increasing at higher levels of production,
because the limited fixed input makes addi-
tional production more and more difficult and
thercfore increases the average cost per unit of
output,

For simplicity. size is measured as the
output of a single product in Figure 9-2. The
product can be produced at the lowest average
cost per unit by producing the quantity Oa. How-
ever. this may not be the profit-maximizing
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Size (production level)

Figure 9-2 Farm size in the short run.

quantity. as profit is maximized at the output
level where marginal revenue is equal to mar-
ginal cost. Marginal revenue is equal to out-
put price. so a price of P' would cause profit
to be maximized by producing the quantity
0b. A higher or lower price would cause out-
put to increase or decrease to correspond with
the point where the new price is equal to mar-
ginal cost.

Because of a fixed input such as land, out-
put can be increased in the short run only by
intensifying production. This means more vari-
able inputs such as fertilizer, chemicals, irriga-
tion water, labor, and machinery time must be
used. However, the limited fixed input tends to
increase average and marginal costs as produc-
tion is increased past some point and an abso-
lute production limit is eventually reached.
Additional production is possible only by
acquiring more of the fixed input, a long-run
problem.

Size in the Long Run

The economics of farm size is more interesting
when analyzed in a long-run context. This gives
the manager time to adjust all inputs to the level
that will result in the desired farm size. One
measure of the relation between output and costs

as farm size increases is expressed in the follow-
ing ratio:
Percent change in costs

Percent change in output value

Both changes are calculated in monetary terms to
allow combining the cost of the many inputs and
the value of several outputs into one figure. This
ratio can have three possible results called
decreasing costs, constant costs, Or increasing costs.

Ratio value Type of costs

<l Decreasing
=1 Constant

>1 Increasing

These three possible results can also be called in-
creasing returns o size, constant returns to size,
and decreasing returns to size. Decreasing costs
means increasing returns 1o size, and vice versa.
These relations are shown in Figure 9-3 using the
long-run average cost curve per unit of output.
When decreasing costs exist. the average cost per
unit of output is decreasing, so that the average
profit per unit of output is increasing. Therefore,
increasing returns to size are said to exist. The
same line of reasoning explains the relation
between constant costs and constant returns and
between increasing costs and decreasing returns.

Economies of size exist whenever the long-
run average cost curve is decreasing over some

Constant
costs

Decreasing
costs

Increasing
costs

Long-rurn
average cost
curve

o Skze

Figure 9-3 Possible size—cost relations.




range of output (decreasing costs and increasing
refurns to size). Diseconomies of size exist when
long-run average costs are increasing (increas-
ing costs and decreasing returns to size). The
existence or nonexistence of each and the range
of farm sizes over which each occurs help
explain and predict farm size. Farms of a size
where long-run average costs are declining have
an incentive to become larger. Any farms that
may be so large that their long-run average costs
are increasing will have less incentive to grow
and will soon reach their long-run profit-
maximizing size if they haven't already done so.

Causes of Economies of Size

Many studies of U.S. farms and ranches have doc-
umented the existence of economies of size over
at least some initial size range. Some examples
are shown in Figure 9-5. What is not always clear
are the exact causes of these lower average costs
as size increases. The following have been identi-
fied as possible reasons for economies of size.

Full Use of Existing Resources

One of the basic causes of economies of size is the
more complete use of existing labor. machinery,
capital, and management. These resources have
fixed costs whether they are used or not. Their full
use does not increase TFCs but does lower AFC
per unit of output. Consider the farmer who rents
some additional land and is able to farm it with
existing labor and machinery. AFC per unit of out-
put is now lower not only for the additional pro-
duction but also for all of the original production.

Technology

New technology is often expensive but it can reduce
the average cost per unit of output by the combina-
tion of replacing some current inputs and increas-
ing production per acre or per head. However,
because of the high initial investment. new technol-
ogy must often be used over a larger number of
acres of crops or head of livestock to obtain these
lower costs. This produces economies of size for
larger farms and ranches but leaves smaller ones
with older and less efficient technology.
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Engineering Economies

As larger units of farm machinery are made avail-
able, the purchase price usually does not increase
as fast as the capacity. This is because some com-
ponents such as cabs, steering mechanisms, and
electronic controls cost about the same regardless
of the size of the machine. The same is true of
many buildings. Only two end walls are needed
regardless of the length of the building. and
manure handling and feeding systems may not
double even when floor space is doubled. This
leads to lower fixed costs per unit of capacity for
larger structures.

Use of Specialized Resources

Labor and equipment on smaller farms must
often be used for many ditferent tasks and for sev-
eral different enterprises. perhaps both crops and
livestock. No single enterprise is large enough to
justify specialized equipment that could do the
job more efficiently and at less cost. Labor must
perform so many different tasks that individuals
do not have time to get sufficient experience 10
become skilled at any task. So litile time may be
spent on any single task during the year that it is
difficult to justify the job training necessary to
become more proficient. Larger farms can make
full-time use of specialized equipment and indi-
vidual workers can work full-time in one enter-
prise and perhaps at only one task. A large dairy
where some workers can work full-time in the
milking parlor and others in the feeding area is
one example. Specialization often increases
efficiency and reduces costs per unit of output.

Input Prices

Price discounts when purchasing large amounts of
inputs and for buying in bulk are common in most
industries including agriculture. Large farms and
ranches can obtain substantial price discounts, for
example, by buying feed by the truckload rather
than a few bags at a time. Pesticides, fertilizer,
seed, fuel, and supplies such as livestock vaccines
and spare parts may also have price discounts for
volume buying. These price discounts often are a
result of lower transportation and handling costs
per unit by the supplier or a vendor’s desire to
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increase market share. Even if there is no price
discount for bulk buying. the labor saved by the
convenience. ease. and speed of handling the
material can easily make up for additional storage
and handling equipment needed.

Output Prices
Large-volume producers may also have a price
advantage over smaller ones when selling their
production. Grain producers may earn a premium
price if they can deliver a large quantity at one
time or guaraniee the delivery of a fixed amount
each month to a feedlot. feed mill. or ethanol
plant. Ranchers who can deliver a full truckload
of uniform weight cattle directly to a feedlot will
usually receive a higher net price than those who
sell a few at a time through a local auction barn.
In recent years many new, special-use grain
varieties have been developed. Farmers receive a
price premium for raising these specialized grains
but they require special handling and separate
storage away from all other varieties. Combines
and trucks often need to be thoroughly cleaned
before and after harvesting and hauling these vari-
eties. This is another case where only larger-
volume producers can justify the expense of
separate and adequate storage and other related ex-
penses to receive the premium for growing the crop.

Management

Many of the functions and tasks of management
may contribute to economies of size. Purchasing
inputs, marketing products, accounting. gather-
ing information, planning. and supervising labor
are examples. Doubling the size of the business
may increase the time spent on each of these
activities but not by 100 percent. Learning new
management skills may take the same amount of
time regardless of the number of units of pro-
duction to which they are applied.

Causes of Diseconomies of Size

It is clear that economies of size exist over some
initial range of farm sizes for nearly all types of
farms and ranches. The existence of diseconomies

of size is less clear as is the size at which disec-

onomies may begin. Diseconomies may result .

from any or all of the following.

Management

Limited management capacity has always been
considered a prime cause of diseconomies of
size. As a farm or ranch business becomes larger,
it becomes more difficult for a manager to be
knowledgeable about all aspects of all enterprises
and to properly organize and supervise all activi-
ties. Multiple operators may have a harder time
agreeing on management decisions or responding
to problems quickly. Timeliness of operations
and attention to detail begin to decline. The busi-
ness becomes less efficient and average costs
increase through some combination of increasing
expenses and declining production.

Labor Supervision

Related to management is the increased difficulty
of managing a larger labor force as size increases.
In many types of agriculture, this is further com-
plicated by individuals working alone or in small
groups spread over an entire field or many differ-
ent fields on several different farms. This may
require additional supervisors or considerable
unproductive travel time by one supervisor.

Geographical Dispersion

Agricultural operations such as greenhouse pro-
duction. cattle feedlots, confinement swine facili-
ties, and poultry production can have a large
operation concentrated in a relatively small area.
However, increasing the size of a field crop
operation requires additional land that may not
always be available nearby. This increases the
time and expense needed to move labor and equip-
ment from farm to farm and the products from
field to centralized storage or processing facilities.
Likewise, a large extensive grazing operation may
require a considerable amount of time 10 move
animals from pasture (o pasture and monitor them.

Biohazards
Odor control, manure disposal, and increased risk
of disease in large concentrations of livestock are




potential sources of diseconomies of size in live-
stock production. State and federal regulations
often require operations above a certain size to
implement strict odor control and manure dis-
posal procedures, which can increase costs com-
pared to a smaller operation not subject to the
regulations. Control of additional surrounding
lund may be required to keep odors from reach-
ing neighbors, and costs for transporting and
disposing of manure may increase.

LONG-RUN AVERAGE
CosT CURVE

As farms and ranches increase in size. many of
the economies and diseconomies of size may.
occur simultancously, and offset each other to
some extent. The result is that efficiency as
measured by long-run average cost (LRAC) per
unit of output may stay fairly constant over a
wide range of output levels.

Two possible LRAC curves are shown in
Figure 9-4. Figure 9-4a assumes economies of
size will dominate as a small business becomes
larger. At some size all economies have been
realized and LRAC is at a minimum. It is possi-
ble that this minimum cost may be constant or
nearly so over a range of sizes (see Figure 9-3).
However, diseconomies will eventually domi-
nate as size grows beyond some point and LRAC

Long-run average
costcurve
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will begin to increase. Management as the limit-
ing input is often cited as the reason for the in-
creasing costs.

The LRAC curve in Figure 9-4b is often re-
ferred to as an L-shaped curve. It describes the
results found in a number of cost studies on crop
farms of different sizes. Average costs usually fall
rapidly at first, and reach a minimum at a size of-
ten associated with a full-time family farmer who
hires at least some additional labor, either full- or
part-time, and makes full use of a set of machin-
ery. As size increases beyond this point. average
cost remains constant or nearly so over a wide
range of sizes as managers replicate efficient sets
of machinery, buildings, and workers. Producers
who operate on a very small scale often struggle
to keep their average total costs at a compelitive
level. However, medium-size operations can be
very competitive as long as they make full use of
the fixed resources at their disposal.

The data in Figure 9-5 show three examples
of how costs per unit of production are related to
farm size. based on recent farm record data. In
Figures 9-5a and 9-5¢ spring wheat and dairy
show decreasing average costs per unit of output
across all farm sizes. Soybeans. on the other
hand, shows some slight increase in cost of pro-
duction across the three mid-sized groups, but
there is a substantial reduction in costs when the
smallest category is compared to the largest.

Long-run average
Ccost curve

Size
(@)

Figure 9-4 Two possible LRAC curves.
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Figure Y-5 Costs per unit of production by farm size for (a) spring
wheat: (b) soybeans: and (¢) milk.
Sowrce: Center for Farm Frnancial Management. University of Mintesot, 2016,
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SUMMARY

This chapter discussed the different economic costs and their use in managerial decision making.
Opportunity costs are often used in budgeting and farm financial analysis. This noncash cost stems
from inputs that have more than one use. Using an input one way means it cannot be put to any other
use at the same time, and the income from that alternative must be foregone. The income given up is
the input’s opportunity cost.

An analysis of costs is important for understanding and improving the profitability of a business.
The distinction between fixed and variable costs is important and useful when making short-run pro-
duction decisions. In the short run, production should take place only if the expected income will exceed
the variable costs. Otherwise. losses will be minimized by not producing. Production should take place
in the long run only if income is high enough to pay all costs. If all costs are not covered in the long run.
the business will eventually fail or will be receiving less than the opportunity cost on one or more inputs.

An understanding of costs is also necessary for analyzing economies of size. The relation between
cost per unit of output and size of the business determines whether there are increasing, decreasing,
or constant returns to size, If unit costs decrease as size increases. there are increasing returns to size,
and the business would have an incentive to grow, and vice versa. The type of returns that exist for an
individual farm will determine in large part the success or failure of expanding farm size. Future
trends in farm size, number of farms, and form of business ownership and control will be influenced
by economies and diseconomies in farm and ranch businesses.

| QUESTIONS FOR REVIEW AND FURTHER THOUGHT _

1. How would you estimate the opportunity cost for each ol the following items?

a. Capital imvested in land
b. Your labor used in a farm business
c. Your management used in a larm business
d. One hour of tractor time
The hour you wasted instead of studying for your next exam
f. Your ime earning a college degree

. For each of the following, indicate whether it is a fixed or variahle cost and a cash or noncash expense (assume
short run).

Fixed or variable? Cash or noncash?

a. Fuel and oil

h. Depreciation

c. Property taxes

d. Protein supplement

€. Labor hired on an hourly basis

f. Labor contracted for 1 year in advance
g. Crop insurance premiums

h. Veterinary services
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Assumie that Freda Farmer has just purchased a new combine. She has calculated total fixed cost to be $22.500

per year and estimates a (otal variable cost of $9.50 per acre.

a. What will her average fixed cost per acre be if she combines 1.200 acres per year? 900 acres per year?

b. What is the additional cost of combining an additional acre?

¢. Assume that Freda plans to use the combine only for custom work on 1.000 acres per year. How much should
she charge per acre (0 be sure all costs are covered? If she would custom harvest 1,500 acres per year?

Assume the purchase price of a combine 15 S250.000. Tt is estimated to have a salvage value of $68.,000 and a useful

life of R years. The cost ol capital is 7 percent. Compute the average annual depreciation and interest costs.

Using the dara in the table below. a price of $6 per unit for the output. a cost of $10 per unit of variable input,

and a TFC of $200, compute the three total costs (TVC. TFC, TC) and the three average costs (AVC, AFC.

ATC) for each level of input/output,

Variable input (units) QOutput (bushels)

0 0
10 33
75

30 103
40 130
50 140

a. What is the maximum total profit that can be made with the given prices? At what level of input/output
is this attained?
b. To continue production in the long run. the output price must be equal to or above
c. Inthe short run, production should stop whenever the output price falls below 8
Why is interest considered a fixed cost for owning land even when no money was borrowed 1o purchase it? .

Explain why and under what conditions it is rational for a farmer to produce a product when the selling price
is below ATC,

Imagine a typical farm or ranch in your local area, Assume it doubles in size to where it is producing twice
as much of each product as before.

a. I total cost also doubles, is the resull increasing, decreasing. or constant returns to size”? What il total
cost increases by only 90 percent?
. Which individual costs would you expect to exactly double? Which might increase by more than
100 percent”? By less than 100 percent?

Would you expect this furm or ranch to have increasing. decreasing. or constant returns 1o size?
What econormies or diseconomies ol size might exist? Why?

AprpENDIX. COST CURVES —

Relutiuns among the seven output-related cost concepts can be graphically illustrated by a series of
curves. The shapes of these cost curves depend on the characteristics of the underlying production
function. Figure 9-6 contains cost curves that represent the general production function shown in
Figure 7-2. Other types of production functions would have cost curves with different shapes.
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Total cost Average total cost

Marginal cost
Total variable cost

Average
Total fixed cost variable cost

Average fixed cost

0 Qutput Output

Figure 9-6 Typical total cost curves. Figure 9-7 Average and marginal cost curves.

The relations among the three total costs are shown in Figure 9-6. Total fixed cost is constant and
unaffected by output level. Total variable cost (TVC) is always increasing, first at a decreasing rate
and then at an increasing rate. Total cost is the sum of total fixed cost and total variable cost, so its
curve has the same shape as the total variable cost curve. However. it is always higher by a vertical
distance exactly equal to total fixed cost.

The general shape and relation of the average and marginal cost curves are shown in Figure 9-7.
Average fixed cost is always declining but at a decreasing rate. The average variable cost (AVC) curve
is U-shaped, declining at first. reaching a minimum, and then increasing at higher levels of output.
The average total cost (ATC) curve has a shape similar to that of the AVC curve. They are not an
equal distance apart. The vertical distance between them is equal to average fixed cost (AFC). which
changes with output level. This accounts for their slightly different shapes and for the fact that their
minimum points are at two different output levels.

The marginal cost curve will generally be increasing. However, for this particular production
function, it decreases over a short range before starting to increase. As long as the marginal cost value
is below the average cost value, the average cost will be decreasing. and vice versa. For this reason,
the marginal cost curve will always cross the average variable cost and average total cost curves at
their minimum points.

Other Possible Cost Curves

As stated earlier, the shape of the cost curves is directly related to the nature of the underlying produc-
tion function. The cost curves in Figures 9-6 and 9-7 are all derived from the shape of the generalized
production function in Figure 7-2. Other types of production functions exist in agriculture, in particu-
lar. those which increase at a decreasing rate from the first unit of input. They do not have a Stage |
and therefore begin with diminishing marginal returns. The data in Table 7-1 illustrate such a function.
Figure 9-8 shows the total, average. and marginal cost curves for this type of production function.
The production function effectively begins in Stage Il with diminishing marginal returns, so the TVC
curve increases at an increasing rate from the beginning. This in turn causes the AVC curve to in-
crease at an increasing rate throughout. However, because the ATC curve is the sum of AVC and
AFC. it begins high due to the high AFC. Initially. AFC will be decreasing at a rapid rate and faster
than AVC is increasing. This combination results in an ATC that decreases at first but eventually in-
creases as the AVC curve begins increasing at a more rapid rate than the AFC curve is declining.
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Figure 9-8 Cost curves for a diminishing marginal returns production function.

Cost curves with a different shape can result when output is measured in something other than
the usual agricultural commodities. The output from machinery services is one example. It is diffi-
cult, if not impossible, to measure machinery output in bushels. pounds, or tons, particularly if the
machine is used in the production of several outputs. Therefore. the output from tractors in particular,
and often other machinery, is measured in hours of use or acres covered during a year, There is no
declining marginal product in this case as another hour is another hour of the same length and the
same amount of work can be performed in that hour. A constant marginal physical product results
from each additional hour of use. that is, another hour of work performed.

Figure 9-9 illustrates the cost curves for this example. With a constant marginal physical product,
TVC increases at a constant rate. which in turn causes AVC to be constant per hour of use and equal
to marginal cost. However, AFC is decreasing as hours of use increases. ATC is the sum of AVC and
AFC, so it will also be continually decreasing as annual hours of use increases. (See Chapter 22 for
more discussion of machinery costs.)

Average total cost
Total cost Total

variable
cost

Total cost ($)

fixed cost

Average vatjable
cost and marginal cost

Acres or hours per year 0 Acres or hours per year

Average cost ($)

Total fixed cost

(@) {b)

Figure 9-9 Cost curves for a production function with constant marginal returns.
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BUDGETING FOR
GREATER PROFIT

he previous section discussed some basic economic principles and cost
concepls. One practical application of these concepts is their use in various types of
budgets. Budgeting is a powerful forward-planning tool, used for comparing alternatives
on paper before committing resources to a particular plan or course of action. Budgeting
can be applied to a single input, an entire enterprise. or the whole-farm business.
Budgets reflect the manager's best estimate as to what will happen in the future if a
certain plan is followed. Paper. pencils, calculators, tablets, smart phones, and computers are
the 1ools of budgeting and, as such, may be the most important tools a manager uses. Budgets
can be used to compare the profitability of different enterprises and to find the best combination
of enterprises for a farm. Budgets can also play a role in the control function of management.
Actual outcomes can be compared to projections in the budgets and discrepancies examined.
Four types of budgeting are explored in Chapters 10, 11, 12, and 13. In Chapter 10,
budgets for a single enterprise are explained and examined. In Chapter 11, whole-farm plan-
ning and budgeting are discussed. Partial budgets. the subject of Chapter 12. provide a frame-
work for analyzing changes in the farm plan involving interactions between several enterprises.
Cash flow budgeting. an important tool for financial management. is the topic of Chapter 13.
Economic principles. combined with enterprise, partial. whole-farm, and cash flow
budgeting, provide the farm manager with a powerful set of tools for analyzing and selecting
alternatives to be included in management plans. Careful budgeting can improve profits and
prevent costly mistakes.
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CHAPTEHR

ENTERPRISE BUDGETING

CHAPTER OUTLINE

Purpose. Use. and Format of Enterprise
Budgets

Constructing a Crop Enterprise Budget

Constructing a Livestock Enterprise Budget

General Comments on Enterprise Budgets

Interpreting and Analyzing Enterprise Budgets

Summary

Questions for Review and Further Thought

An enterprise budget provides an estimate of
the potential revenue. expenses, and profit for a
single enterprise. Each crop or type of livestock
that can be grown is an enterprise. Therefore.
there can be enterprise budgets for cotton, corn,
wheat, beef cows, dairy cows, farrow-finish
hogs, watermelons, soybeans, peanuts, and so
forth. They can be created for different levels of

CHAPTER OBJECTIVES

1. Define an enterprise budget and discuss
its purpose and use

2. lllustrate the different sections of an
enterprise budget

Learn how to construct a crop enterprise
budget

Qutline additional problems and steps to
consider when constructing a livestock
enterprise budget

Show how data from an enterprise budget
can be analyzed and used for computing
cost of production and breakeven prices
and yields

production or types of technology, so there can
be more than one budget for a given enterprise.
The base unit for enterprise budgets is typically
1 acre for crops. For livestock. some managers
develop enterprise budgets on a per-head basis.
while others pick a rypical size operation (e.g..
a 30-head cow-call operation) as the basis for a
budget. Using common units permits an easy and

179
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fair comparison across different enterprises. En-
terprise budgets for many enterprises are usually
available from the county or state Cooperative
Extension Service. These budgets. developed to
represent a rypical situation. may not be accurate
for a particular operation and often need to be
adjusted for local situations.

PURPOSE, USE, AND FORMAT
OF ENTERPRISE BUDGETS

The primary purpose of enterprise budgets is to
estimate the projected costs. returns, and profit
per unit for the enterprises. Once this is done, the
budgets have many uses. They help identify
the more profitable enterprises to be included in
the whole-farm plan. A whole-farm plan often
consists of several enterprises. so enterprise bud-
gets are often called the building blocks of a
whole-farm plan and budget. (See Chapter 11 for
more on whole-farm budgeting.) Although con-
structing an enterprise budget requires a large
amount of data, once completed., it is a source of
data for other types of budgeting. A manager will
refer often to enterprise budgets for information
and data when making many types of decisions.
An illustration of other uses for enterprise bud-
gets will be postponed until after discussing their
organization and construction.

Example of an Enterprise Budget

Table 10-1 is an example that will be used to dis-
cuss the content. organization. and structure of a
crop enterprise budget. Although no single orga-
nization or structure is used by everyone, most
budgets contain the sections or parts included in
Table 10-1. This example does not include all the
details on physical quantities and prices usually
found on an enterprise budget, but it will serve to
illustrate the basic organization and content.

The name of the enterprise being budgeted
and the budgeting unit are shown first, Most
enterprise budgets cover a year or less, but for
some enterprises with a long production process,
a multiyear budget is more useful. If the period is

TaBLE 10-1 | Example Enterprise
Budget for Watermelon

Production (1 Acre)

Item Value per acre

Gross revenue
400 cwt. @ S14 per cwi.
Variable costs

$5.600.00

500.00
200,00
220,00
150,00
100.00

Seed and plants
Fertilizer and lime
Pesticides
Plastic mulch
Machinery fuel, lube,
and repairs
Harvesting. hauling, and 2.300.00
marketing
350000
390.00
250.00
114.00

Irrigation variable costs
Other variahle costs
Labor
Interest @ 5% for 6 months
Total variable costs H54.674.00
Income above variable costs Q926,00
Fixed costs

Machinery depreciation,

interest, taxes, and insurance

Land charge

Overhead

Total fixed costs

Total costs

180.00

120.00

350.00
% 630,00
$5.324.00

Estimated profit (return to $ 276.00

management)

longer than a year, it is useful to state the period
being covered. Income or gross revenue from the
enterprise is typically shown next. Quantity, unit.
and price should all be included to provide full
information to the user. The cost section comes
next and is generally divided into two parts: vari-
able (or operating) costs and fixed (or ownership)
costs. Some budgets further divide variable costs
into preharvest variable costs. or those that occur
before harvest. and harvest costs, or those that are
a direct result of harvesting. Income or revenue
above variable costs is an intermediate calculation




and shows the revenue remaining to be applied to
fixed costs. Income above variable costs is some-
times called the gross margin of an enterprise.

Fixed costs in a crop enterprise budget typi-
cally include the ownership costs for the machin-
ery needed to produce the crop and a charge for
land use. These costs are probably the most diffi-
cult to estimate. and discussion of the procedures
to be used will be postponed until the next section.

The estimated profit per unit, which is the
return left after all resources used in the enter-
prise have been assigned a cost, is the final value
and is found by subtracting total costs from gross
revenue. Everyone is interested in this value, and
it is important that it be interpreted correctly.

Economic Budgeting

Most enterprise budgets. such as the one in
Table 10-1. are economic budgets. This means
that, in addition to cash expenses and deprecia-
tion, some opportunity costs are included. There
may be opportunity costs for operator labor, capi-
tal used for variable costs. capital invested in
machinery, and capital invested in land. Therefore,
the profit or return shown on an enterprise budget
is an estimated economic profit. This profit is dif-
ferent from accounting profit, where opportunity
cosls are not recognized. When working with
enterprise budgets developed by others, manag-
ers should be careful to check whether opportu-
nity costs have been included in the cost figures.

Enterprise and other types ol budgets often
use a slightly different terminology to describe the
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different types of costs. Economic variable costs
may be called operating costs or direct costs,
emphasizing that they arise from the actual opera-
tion of the enterprise. These costs would not exist
except for the production from this enterprise.
Fixed costs may be called ownership costs
or indirect costs. The term ownership costs refers
to the fixed costs that arise from owning machin-
ery, buildings. or land. They result from owning
assets and would exist even if they were not used
for this enterprise. They include such things as
the usual economic fixed costs and other farm
expenses such as property and liability insur-
ance, legal and accounting fees, pickup truck
expenses, and subscriptions to agricultural publi-
cations. These expenses are necessary and ap-
propriate. but they are not directly tied to any
single enterprise. It is therefore difficult to assign
these expenses correctly when making enterprise
budgets. They are often prorated on some basis
to all enterprises to make sure all farm expenses.
direct and indirect. are charged to the farm enter-
prises. Machinery expenses. for example, can be
prorated based on the number of hours a machine
is used for a particular enterprise. Other general
operating expenses are sometimes assigned
based on that enterprise’s share of either the
farm’s total variable costs or its total gross reve-
nue. Details about how to allocate expenses
among enterprises are discussed in Chapter 18,
It is important to remember that an enterprise
budget is a projection of what the manager be-
lieves gross revenue. costs, and profits will be in
a future time period. In contrast, a cost and return

Opportunity Cost of Management

Thﬁ! opportunity cost of management is
often omitted from an enterprise budget. While
it would be appropriate to include it, it is a dif-
ficult opportunity cost to estimate. This may
explain its frequent omission. If no opportunity

cost for management is shown in the budget,
the estimated profit should be interpreted as
estimated return 1o management. This terminol-
ogy is used on some enterprise budgets.
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summary deals with the actual income and costs
incurred by producers in a given time period.

CONSTRUCTING A CrOP
ENTERPRISE BUDGET

The first step in constructing a crop enterprise
budget is to determine tillage and agronomic
practices, input levels. type of inputs. and seed-
ing rate, fertilizer levels, type and amount of
herbicide. number and type of tillage operations,
and so forth. All of the agronomic, production.

and technical decisions must be made before
heginning work on the enterprise budget.

Table 10-2 is an enterprise budget for
corn that will be used to discuss the steps in
constructing a crop enterprise budget. This
budget assumes an owner/operator paying all
the expenses and receiving the entire crop.

Gross Revenue

The revenue section should include all cash and
noncash revenue from the crop. Some crops have
two sources of gross revenue, such as cotton lint

TABLE 10-2 | Enterprise Budget for Dryland Corn, Great Plains (One Acre)

Ttem

Unit

Quantity Price Amount

Revenue
Corn grain

Gross revenue
Operating expenses

$3.68 $460.00

$460.00

Seed

Fertilizer

Lime

Pesticides

Machinery variable costs
Labor

Hauling and drying
Crop insurance
Miscellaneous

Interest (operating expenses for 6 months)

Total operating expense

Income above variable costs
Ownership expenses

Michinery depreciation
Michinery interest
Muchinery tuxes and insurance
Land charge
Miscellaneous overhead

Total ownership expenses
Total expense
Profit (return to management )

thousands
aore
Ih

5 66.00
38.00
5.00
6445
51.55
35.00
3125
17.69
756
9.50

232600
134.00

§ 35.00
16,50
2.50
54.00
.00

$112.00
$438.00
$ 22.00




and cottonseed, or oat grain and oat straw. In some
years for some crops. government program pay-
ments may be included as a source of revenue. All
cash revenue should be included, and the concept
of opportunity cost should be used to value any
noncash sources of revenue such as the value of
crops grown to be fed to livestock or used as
bedding.

The accuracy of the projected profit for the
enterprise may depend more on the estimates
made in this section than in any other. It is
important that both yield and price estimates be
as accurate as possible. Projected yield should
be based on historical yields, yield trends, and
the type and amount of inputs to be used. The
appropriate selling price will depend somewhat
on whether the budget is for only the next year
or for long-run planning purposes. For a budget
to be used for planning for the next crop season,
futures prices or forward contract prices may
provide a good estimate of selling price. For a
budget for long-term planning, a review of his-
torical prices should be conducted.

Operating or Variable Expenses

This section includes those costs that will be
incurred only if this crop is produced. The
amount to be spent in each case is under the con-
trol of the decision maker and can be reduced to
$0 by not producing this crop.

Seed, Fertilizer, Lime, and Pesticides

Costs for these items are relatively easy to deter-
mine once the levels of these inputs have been
selected. Prices can be found by contacting input
suppliers, and the total per-acre cost for each item
is found by multiplying the quantity by the price.

Machinery Variable Costs

Machinery variable costs include costs for fuel.
oil, and lubricants, as well as machinery repairs.
Fuel and lubricants expense is related to the type
and size of machinery used and to the number and
type of machinery operations pertormed for this
crop. A quick and simple way to obtain this value
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is to divide the total farm expense for fuel and
lubricants by the number of crop acres. However.
this method is not accurate if some machinery is
also used for livestock production and if some
crops take more machinery time than others.

A more accurate method is to determine
fuel consumption per acre for each machine op-
eration and then sum the fuel usage for all the
operations scheduled for this crop. The result
can be multiplied by the price of fuel to find the
per-acre cost. Another method is to compute
fuel consumption per hour of tractor use and
then determine how many hours will be needed
to perform the machine opérations. This method
is used by many computer programs written to
calculate enterprise budget costs.

Estimating per-acre machinery repairs has
many of the same problems as estimating fuel use.
A method must be devised that allocates repair
expense relative o the type of machinery used and
the amount of use. Any of the methods discussed
for estimating fuel expense can also be used to
estimate machinery repair expense. Chapter 22
contains more detailed methods for estimating re-
pair costs for all types of machinery.

Labor

Some enterprise budgets go into enough detail
to divide labor requirements into that provided
by the farm operator and that provided by hired
labor. However. most use one estimate for labor
with no indication of the source. Total labor
needed for crop production is heavily influenced
by the size of the machinery used and the number
of machine operations. Besides the labor needed
to operate machinery in the field, care should be
taken to include time needed to get to and from
fields. adjust and repair machinery. and perform
other tasks related directly to the crop in the
enterprise budget.

The opportunity cost of farm operator labor
is often used to value labor. If some hired labor
is used. the opportunity cost should certainly be
at least equal to the cost of hired labor, including
any fringe benefits. When estimating the op-
portunity cost of labor. it is important to include
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only the cost of labor, not management. A man-
agement charge can be shown as a separate item
in the budget or, more commonly. included in
the estimated net return. Therefore, the bortom
line is labeled as a return to management.

Hauling and Drying

Hauling costs are directly related to the amount
of production. Not all crops will need to be
dried. but most corn will need to be dried artifi-
cially to some degree. Most of the operating
expense associated with drying involves the cost
of fuel. The cost of moving the product to mar-
ket is also directly related to the amount of pro-
duction: hence hauling and drying charges are
often shown together in one line of the budget.
With cotton production. the cost of ginning is
included in the enterprise budget. and this cost
is also related to the volume of production.

Crop Insurance

Crop insurance is available for most major crops
in the United States through private insurance pro-
viders. Buying a crop insurance policy is a strat-
egy to reduce the risk associated with agricultural
production. The cost of the premium is included
as an operating expense in most crop enterprise
budgets. Chapter 15 provides more information
on using crop insurance for risk management.

Interest

This interest expense is for the capital tied up in
operating expenses. For annual crops, it is gener-
ally less than a vear from the time of the
expenditure until harvest when income is or can
be received. Therefore, interest is charged for a
period of less than a year. This time should be the
average length of time between when the operat-
ing costs are incurred and the harvest. Interest is
charged on operating expenses without regard to
how much is borrowed or even if any is borrowed.
Even if no capital is borrowed. there is an oppor-
tunity cost on the farm operator’s capital. If the
amount of borrowed capital and equity capital that
will be used is known, a weighted average of the
interest rate on borrowed money and the opportu-
nity cost of equity capital can be used. In our

sample corn budget. interest on operating expenses
is calculated for a 6-month period. In our exam-
ple. interest is charged on all operating expenses.
including those that are associated with harvest,
such as hauling and drying. Alternatively, harvest-
related expenses can be separated and not charged
variable interest because the capital for these
expenses will not be tied up for long. In addition
to hauling and drying, some of the labor cost and
machinery variable costs would be associated
with harvesting, so they could be excluded from
the interest cost calculation, as well.

Income Above Variable Costs

This value, which may also be called gross
margin, shows how much an acre of this enter-
prise will contribute toward payment of fixed or
ownership expenses. [t also shows how much rev-
enue could decrease before this enterprise could
no longer cover its variable or operating expenses.

Ownership or Fixed Expenses

This section includes those costs that would exist
even if the specific crop were not grown. These are
the costs incurred due to ownership of machinery,
equipment. and land used in crop production.

Machinery Depreciation

The amount of machinery depreciation to charge
to a crop enterprise will depend on the size and
type of machinery used and the number and
type of machine operations. As with machinery
operating expenses. the problem is the need to
properly allocate the total machinery depreciation
to a specific enterprise. The first step is to compute
the average annual depreciation on each machine.
This can be quickly and easily done with methods
explained in Chapter 5. Annual depreciation on
each machine can then be converted o a per-acre
or per-hour value based on the total acres or hours
it is used each year, Next, it can be prorated to a
specific crop enterprise based on use.

Machinery Interest
Interest on machinery is based on the average
investment in the machine over its life and is




computed the same way no matter how much. if
any, money was borrowed to purchase it. The
equation used in Chapter 9 to compute the interest
component of total fixed costs should be used to
find the average annual interest charge. Next, this
interest charge should be prorated to each enter-
prise using the same method as was used for
depreciation.

Machinery Taxes and Insurance

Machinery is subject to personal property taxes
in some cases. and most farmers carry some type
of insurance on their machinery. The annual
expense for these items should be computed and
then allocated, using the same method as for
other machinery ownership costs.

Land Charge
There are several ways to calculate a land charge:
(1) what it would cost to cash rent similar land:
2) the net cost of a share-rent lease for this crop
on similar land: and (3) for owned land. the oppor-
tunity cost of the capital invested. that is, the value
of an acre multiplied by the opportunity cost of
the owner’s capital. plus any real estate taxes due
and other maintenance costs for the land. The
three methods can give greatly different values.
This is particularly the case for the third method if
it is used during periods of rapidly increasing land
valves. During inflationary periods, land values
reflect both the appreciation potential of land and
its current value for crop production.

Most enterprise budgets use one of the rental
charges even if the land is owned. Assuming a
short-run enterprise budget, the land owner/
operator could not sell the acre and invest the
resulting capital. As long as the land is owned, if
it is not farmed by the owner, the alternative is to
rent it to another farm operator. The rental
amount then becomes the short-run opportunity
cost for the land charge.

Miscellaneous Overhead

Many enterprise budgets contain an entry for mis-
cellaneous overhead expense. This entry can be
used to cover many expenses such as a share of
pickup truck expenses, farm liability insurance,
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farm shop expenses. legal fees and other general
expenses. These expenses cannol be directly asso-
ciated with a single enterprise but are necessary
and important farm expenses. They are often allo-
cated based on the enterprise’s share of either
gross revenue or total variable costs,

Profit and Return to Management

The estimated profit is found by subtracting total
expenses from gross revenue. If a charge for
management has not been included in the budget,
this value should be considered the return to
management. Management is an economic cost
and should be recognized in an economic budget
either as a specific expense or as the residual net
return or loss. In the case of our example corn
budget, the return to management is positive,
meaning that the revenue generated by selling
corn was sufficient to cover all the costs of pro-
ducing the crop, including the opportunity costs
of land, labor, and operating capital.

Other Considerations for Crop
Enterprise Budgets

The corn example used to describe the process of
constructing a crop enterprise budget is a fairly
simple example. Other crops may have many
more variable inputs or revenue and expenses
specific to that crop. Special problems that may
be encountered when constructing crop enter-
prise budgets include the following:

I. Double cropping occurs when two crops
are grown on the same land in the same
year. In this case. budgets should be
developed for each crop and the annual
ownership costs for land divided between
the two crops.

. Cover crops, or crops grown after the main
crop has been harvested and before the
next crop is planted. are becoming a
popular tool for reducing soil erosion,
retaining moisture, and building soil
organic matter. Costs for establishing and
terminating cover crops can be included
with other variable costs in the crop
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Box 10-2 Computers and Enterprise Budgets

Compulers and spreadsheets are well adapted
and widely used to develop enterprise budgels.
Many agricultural universities and extension ser-
vices use computers to develop annual enterprise
budgets for the major enterprises in their state.
Their computer programs often calculate machin-
ery and building costs based on typical costs, sizes,
use. and other agricultural engineering factors.
Many individual farmers and ranchers have devel-
oped their own enterprise budgeting spreadsheet
templates.

Enterprise budgets are the starting point in some
large farm financial planning software programs.
Once these budgets are prepared, a farm plan is pro-
duced by selecting the number of acres or head for
each enterprise. The program then calculates in-
come and expenses from the budgets and transfers
the results to a cash flow budget, projected income
statement, and other projected financial statements.
It then becomes easy to make small changes to the
farm plan and observe the results on cash flows and
profit before selecting a final farm plan.

budget. However, if the cover crops are
used for grazing by livestock or harvested
as feed. their costs should be included in
the appropriate livestock budget.

. Storage. transportation, and marketing
expenses may be important for some crops,
Most enterprise budgets assume sale at
harvest and do not include storage costs.
They are assumed to be part of a marketing
decision and not a production decision.
However. there may still be transportation
and marketing expenses even with a
harvest sale. If storage costs are included in
the budget. then the selling price should be
that expected at the end of the storage
period. not the harvest price.

4. Establishment costs for perennial crops,

orchards. and vineyards present another

problem. These and other crops may take a

year or more to begin production, but their

enterprise budgets are typically for a year
of full production. It is often useful to
develop separate budgets for the
establishment phase and the production
phase. The latter budget must include an
expense for a prorated share of the
establishment costs and any other costs
incurred before receiving any income. This
is done by accumulating cosls for all years

before the onset of production and then
determining the present value of these
costs. This value can be used to determine
the annual equivalent, included as an
annual expense on the enterprise budget.
(See Chapter 17 for a discussion of present
value and annual equivalent.)

. The methods for computing machinery
depreciation and interest discussed earlier
are easy to apply and widely used.
However, they do not result in the exact .
amounts needed to cover depreciation and
provide interest on the machine’s
remaining value each year. The capital
recovery method, while more complex.
does provide a more accurate estimate.
Capital recovery combines depreciation
and interest into one value.

The general equation for the annual capital
recovery amount is

(TD x amortization factor)
+ (salvage value X interest rate)

where TD is the total depreciation over the
life of the machine or the capital that must be
recovered. An amortization factor correspond-
ing to the interest rate used and the life of the




machine can be found in Appendix Table 1 or
from a financial calculator. The capital recovery
amount obtained from this equation is money
required at the end of each year to pay interest
on the remaining value of the machine and
recover the capital lost through depreciation.
Because the salvage value will be recovered at
the end of the machine’s useful life, only interest
is charged on this amount. (See Chapters 17 and
22 for discussions of capital recovery.)

CONSTRUCTING A LIVESTOCK
ENTERPRISE BUDGET

Livestock enterprise budgets include many of
the same entries and problems as crop enter-
prise budgets. However, livestock budgets can
also have some unique and particular problems.
The cow/calf budget in Table 10-3 will be used
as the basis for the discussion.

Unit

The budgeting unit for livestock is usually one
head. but different units such as one litter for
swine, one cow unit, or 100 birds for poultry
can also be used. In some instances, livestock
budgets may be developed for several different
typical sizes of the enterprise (e.g.. 30 head.
50 head, dand so on), to reflect economies of size,

Period

Although many livestock enterprises are budgeted
for | year, some feeding and finishing enterprises
require less than a year. Some types of breeding
livestock, such as swine. produce offspring more
than once a year. Whatever the period chosen, it is
important that all costs and revenue in the budget
be calculated for the same period.

Multiple Products

Many livestock enterprises will have more than
one source of revenue. For example. a dairy
would have revenue from cull cows, calves, and
milk, while a sheep flock would have revenue
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from cull breeding stock. lambs, and wool.
Some operations may have revenue from manure
sales, which should also be included in the
enterprise budget, All sources of revenue must
be identified and then prorated correctly to an
average individual animal in the enterprise.

The cow/calf budget in Table 10-3 shows
average revenue from cull cows, heifer calves,
and steer calves per cow unit in the producing
herd. A cow unit includes the cow and a portion
of the calves, bulls, and replacement heifers.
There is an implied 10 percent replacement rate
each year based on the 0.10 cull cows sold per
producing cow. Less than one calf is sold per
cow unit due to several assumptions: (1) calving
percentage is less than 100 percent. (2) some
heifer calves are retained for replacing cull cows,
and (3) some death loss is incurred.

Breeding Herd Replacement

An important consideration in enterprise bud-
gets for breeding herds is properly accounting
for replacements for the producing animals. The
example in Table 10-3 assumes that female
replacements are raised rather than purchased.
With a 92 percent calving rate, 0.46 steer calves
are available for sale per cow, and there should
also be 0.46 heifer calves. However, at least
0.10 heifer calves per cow must be retained as
replacements. This example shows that 0.12
(0.46 available less (.34 sold) are retained. The
additional heifer calves retained would cover a
2 percent death loss among the replacements
and the producing herd. Whenever replacement
animals are raised, the number of female off-
spring sold must be adjusted to reflect the per-
centage retained for replacing animals culled
from the breeding herd and death loss.

If replacements are purchased. the enterprise
budget would show revenue from selling all
female offspring as calves. The net cost of the
replacements is included using an annual depre-
ciation charge, computed using the straight-line
method and the number of years the replacement
animal is expected to be in the herd. Depreciation
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TABLE 10-3 [ Example of a Cow/Calf Budget for One Cow Unit, Great Plains State®

ltem Unit

Quantity Price Amount

Revenue
Cull cow (0.10 hewd)
Heifer calves (0.34 head)
Steer calves (0.46 head)

Giross revenue
Operating expenses
Hay
Grain/protein supplements
Salt, minerals
Pasture maintenance
Crop residue
Veterinary and health expense
Livestock facilities repair
Muchinery and equipment
Labor
Miscellaneous
Interest (on hall of operating expenses)

Total operating expense
Income above operating expenses
Ownership expenses
Interest an breeding herd
Deprieciation on bulls (1 per 25 cows)
Livestock facilities
Depreciation and interest
Machinery and equipment
Depreciation and interest
Land churge
Total ownership expenses
Total expenses
Profit (return 1o management)

$63.00
156.10
160.40

$78.75
289.25
413.19

$781.19

66.00 $132.00

745 61.46
38.00 38.00
17.00 153.00
15.00 30.00
35.00 33.00
HL50 10.50
16.00 16.00
14.00 84.00
30.52 30.52
6.0% 17.71

60819
173.00

1200.00 § 36.00
1.00 5.00

1.00 . 5.00
1.00 7.00

9.00 1 80.00

§239.00
$847.19
(566.00)

1 eow unit= 1 cow, 0.0d4 bull, 092 culf, 0012 replucement heifer.

will account for the decline in value from pur-
chase price to market value at the time of culling
for the typical cow in the herd. The expenditure
from acquiring the replacements should not be in-
cluded in the enterprise budget. If the depreciation
is caleulated using the expected sale value of the
culled cow as the salvage value, then no revenue
from culled cows would be included in the budget.
An allernative is 1o set the salvage value to 0 when

calculating the depreciation and include the cull
cow sales in the gross revenue.

Feed and Pasture

Many livestock enterprises will consume both
purchased feed and farm-raised feed. Purchased
feed is easily valued at cost. Farm-raised feed
should be valued at its opportunity cost or what it




would sell for if marketed off the farm. Care
should be taken to include expenses for salt
and minerals, any annual charges for establish-
ment costs, fertilizer, spraying or mowing of pas-
tures. and the feed needed to maintain the
replacement herd if replacements are being raised.
Pasture costs would also include a charge for the
land vsed, based either on the cost of renting the
pasture or. il owned. on its opportunity cost.

Livestock Facilities

Livestock facilities include buildings, fences,
pens, working chutes. feeders. waterers. wells,
windmills, feed storage. milking equipment, and
other specialized items used for livestock
production. Operating expenses for these items
include repairs and any fuel or electricity
required to operate them.

These items also incur fixed costs and pres-
ent some of the same computational and alloca-
tion problems outlined when discussing crop
machinery. Annual depreciation, interest. taxes,
and insurance should be computed for each live-
stock facility. For specialized items used only by
one livestock enterprise, the total annual fixed
costs can be divided by the number of head that
use it each year to get the per-head charge. When
more than one livestock enterprise uses the item.
some method must be used to allocate the fixed
costs among the enterprises.

Machinery and Equipment

Tractors. pickups. and other machinery and
equipment may be used for both crop and live-
stock production. Both operating and ownership
expenses should be divided between crop and
livestock enterprises according to the propor-
tional use of the item.

GENERAL COMMENTS
ON ENTERPRISE BUDGETS
Several factors need to be considered when

constructing and using enterprise budgets. The
economic principles of marginal value product
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(MVP) equals marginal input cost (MIC) and
least-cost input combinations should be consid-
ered when selecting input levels for a budget.
However, it should not be assumed that all third-
party published budgets were constructed using
these principles. Even if they were, these levels
may not be correct for a specific. individual situ-
ation. The typical or average input levels used in
many published budgets may not be the profit-
maximizing levels for any individual farm.,

It is possible to use many different input
levels and input combinations, even on a single
farm. so there is not a single budget for each
enterprise. There are as many potential budgets
as there are possible input levels and combina-
tions. This again emphasizes the importance of
selecting the profit-maximizing input levels for
the individual situation or, if capital is limited,
selecting the input levels that will satisfy the
equal marginal principle.

The fixed-cost estimates for enterprise bud-
gets are usually based on an assumed farm
size or level of use. Different estimates may be
needed if fixed costs are spread over signifi-
cantly more or fewer units than the level as-
sumed in the budget.

Enterprise budgets require a large amount
of data. Past farm or ranch records are an excel-
lent source if they are available in sufficient
detail and for the enterprise being budgeted.
Many states publish an annual summary of the
average income and expenses for farms partici-
pating in a statewide record-keeping service.

These summaries may contain sufficient
detail to be a useful source of data for enter-
prise budgeting. Research studies conducted
by agricultural universities, the U.S. Depart-
ment of Agriculture, and agribusiness firms are
reported in bulletins. websites. special reports,
and farm magazines. This information often
includes typical vields and input requirements
for individual enterprises.

The appropriate price and yield data may de-
pend on the purpose of the budget. A budget to be
used only for making adjustments in next year's
crop and livestock plan should contain estimates
of next year's price and expected yield. Estimates
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® Box 10-3

Il is often convenient 1o use enterprise budgets
prepared by someone else. However, no budget
prepared by a third party is likely to fit any indi-
vidual farm situation exactly. Most prepared bud-
gets use typical or average values for a given
geographic area. However, there are differences in
yields, input levels. and other management prac-
tices from farm to farm. It is also important to
know the assumptions and equations used in any
budget, because they may not fit all situations.
Different state extension services and other

Third-Party Enterprise Budgets

organizations often use slightly different formats
for organizing and presenting budget data. How-
ever, the major headings and items discussed in
this chapter should be included no matter what
format is chosen.

Prepared budgets should be considered only as
a guide and viewed as something that will need
adjusting to fit any individual farm or ranch. Many
prepared budgets include a column labeled Your
Values or something similar, so users can make
individual adjustments to fit their farm.

of long-run prices and vields should be used
in budgets constructed to assist in developing a
long-run plan for the business. The appropriate
yield for a particular enterprise budget will also
depend on the types of inputs included in the bud-
get and on the input levels, Higher input levels
should be reflected in higher yields. and vice versa.

INTERPRETING AND ANALYZING
ENTERPRISE BUDGETS

Any economic enterprise budget must be inter-
preted correctly. An economic budget includes
opportunity costs on labor, capital. land, and per-
haps management as expenses. The resulting
profit (or loss) is the revenue remaining after cov-
ering all expenses, including opportunity costs,
This figure can be thought of as an economic
profit, which will not be the same as accounting
profit. The latter would not include any opportu-
nity costs as operating expenses, and would cor-
respond to the expenses recorded in a farm income
statement. Rather, accounting profit is the revenue
remaining to pay management. unpaid labor. and
equity capital for their use. A projected economic
profit of zero is not as bad as it might seem. This
result means all labor, capital. and land are just
earning their opportunity costs—no more, no less.
A positive projected profit means one or more of

these factors are earning more than its opportunity
cost.

The data in an'enterprise budget can be used
to perform several types of analyses. These anal-
yses include caleulating cost of production and
computing break-even prices and yields.

Cost of Production

Cost of production is a term used to describe the
average cost of producing one unit of the com-
modity. It is the same as average total cost dis-
cussed in Chapter 9, provided the same costs
and production level are used to compute each,
The cost of production equation for crops is

) : total cost
Cost of production = ———
yield

which is the same as for average total cost, with
output and vield being interchangeable terms.
For the example in Table 10-2. the cost of pro-
duction for corn is $438 divided by 125 bushels.
or $3.50 per bushel. Cost of production will
change if either costs or yvields change.

Cost of production is a useful concept,
particularly when marketing the product. Any
time the product can be sold for more than its
cost of production. a profit is being made. If




opportunity costs are included in the expenses.
the profit is an economic profit, The resulting
accounting profit will be even higher.

Break-Even Analysis

The data contained in an enterprise budget can
be used to do a break-even analysis for prices
and yields. The formula for computing the
break-even vield is

Break-even yield = M

output price
This is the yield necessary to cover all costs
at a given output price. For the example in
Table 10-2, it would be $438 divided by $3.68, or
119 bushels per acre. The output price is only
an estimate, so it is often useful to compute the
break-even yield for a range of possible prices,
as shown here:

Price per bushel Break-even yield (bu)
52,50 175.2
3.00 146.0
3.50 125.1
4.00 109.5
4.50) 97.3

This approach often provides some insight into
how sensitive the break-even yield 1s to changes
in the output price. As shown in this table, the
break-even yield can be quite sensitive to changes
in the output price.

The break-even price is the output price
needed to just cover all costs at a given output
level, and it can be found rom the equation

; total cost
Break-even price = ——
expected yield

Again using the example in Table 10-2, the
break-even price would be $438.00 divided by
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125 bushels, or $3.50. The break-even price is
the same as the cost of production. They are only
two different ways of looking at the same value.
The break-even price can also be computed
for a range of possible yields, as in the following
tuble. Different yields cause different break-even
prices (and cost of production). and these prices
can vary widely depending on the yield level.

Yield (bu) Break-even price

75 55.84
100 4.38
125 3.50
150 292
173 2.30

The yield and output price in an enterprise
budget are estimated rather than actual values.
so the calculation of break-even yields and
prices can aid managerial decision making. By
studying the various combinations of break-
even yields and prices. managers can form
their own expectations about the probability of
obtaining a price and yield combination that
would just cover total costs. Break-even prices
and yields can also be caleulated from total
variable costs rather than total costs. These re-
sults can help managers make the decisions
discussed in Chapter 9 concerning continuing
or stopping production to minimize losses in
the short run. If a break-even analysis calcu-
lated on variable costs shows that producers
cannot cover variable costs, their best eco-
nomic decision is usually not to produce that
enterprise that year.

When there are multiple sources of revenue
for an enterprise, break-even analysis can be
conducted for one product by holding yields and
prices of the other products constant. For
example. if a cotton producer sells both cotton
lint and cottonseed. there will be two sources of
revenue. If the expected cottonseed yield is
1.250 pounds per acre and the expected cotton
seed price is $0.12 per pound, then cottonseed
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will contribute an expected $150 per acre to
gross revenue. If the total cost per acre is $700.
then the following equation would set gross rev-
enue equal to total cost:

Price of lint x yield of lint + 150 = $700

Price of lint X yield of lint = 5550

The break-even vield of lint can be calcu-
lated by dividing $550 by the expected price. If
the expected price is $0.75. for example. the
break-even lint yield is 733 pounds per acre. The
break-even price of lint can be found in a similar
fashion. If the expected yield is 800 pounds
per acre. the break-even price is 68.75 cents
per pound.

The break-even calculations are relevant

only for the input levels assumed in the enter- .

prise budgets. If input levels are increased or
decreased, not only costs but yields would also
be expected to change. Also, when calculating
break-even yields and selling prices for enter-
prises with more than one source of revenue.
subtract the estimated value of the minor reve-
nue sources from total costs before dividing by
the expected selling price for the major product
(to get break-even yield) or dividing by the
expected yield of the major product (to get
break-even selling price for the major product).
An example. as already shown. is cotton. where
cottonseed is the minor revenue source and lint
is the major revenue source. The same would
apply to USDA commodity payments.

S
7T

- Box 10-4

‘ ~ hen some costs of production depend on

the level of production achieved. the break-even
approach presented in this chapter only approxi-
mates the true break-even yield and price. For
example, in the corn budget in Table 10-2 the
drying and hauling costs depend directly on the
yield of corn.

Total costs of production, excluding drying
and hauling, are estimated to be $406.75 per acre.
Drying and hauling costs are $0.25 per bushel. If
gross revenue is equal to price (P) times yield (),
the true break-even relationship would be

P x Y =5406.75 + $0.25Y

The break-even yield would be found by solving
the following equation:

Y= ($406.75 + 0.25Y)/P

For an assumed price of $3.50 per bushel, for
example. the break-even yield would be

Y = ($406.75 + 0.25Y)/$3.50

Break-Even Yield and Price When Some Costs

— Are Output Related

Solving this equation gives a break-even yield of
125.2. which is very close to the break-even yield
of 125.1 that was calculated when the yield-related
costs were ignored.

Likewise, the equation for caleulating the break-
even price needed to cover total costs would be

P = (5406.75 + $0.25Y)/¥

For an assumed yield of 100 bushels per acre. for
example, the break-even price would be

P = (%406.75/100) + $0.25 = $4.32

This value is very close to the break-even price of
$4.38 calculated for a 100 bushel expecied yield,
when the yield-related costs were ignored. (Note
that break-even price for the 125 bushel yield
would not change when yield-related costs are
considered because $406.75 + $0.25 x 125 =
£438.00. the total expenses in the budget.)

When yield-related costs are o small fraction of
total costs, the approximate break-even values will
usually be close enough for planning purposes.
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. SUMMARY

Enterprise budgets are an organization of projected income and expenses for a single enterprise.
They are constructed for a single unit of the enterprise, such as | acre for a crop and one head for
a livestock enterprise. Most enterprise budgets are economic budgets and, as such, include all vari-
able or operating expenses, all fixed or ownership expenses, and opportunity costs on factors such as
operator labor. capital. and management.

Enterprise budgets can be used to compare the profitability of alternative enterprises and are
particularly useful when developing a whole-farm plan. They can also be used to make minor year-
to-year adjustments in the farm plan in response to short-run price and yield changes. Once com-
pleted, an enterprise budget contains the data needed to compute cost of production, break-even
yield. and break-even price.

QUESTIONS FOR REVIEW AND FURTHER THOUGHT _

Review Chapter 9 and suggest how the rerurn abave variable costs value found on most enterprise budgets
can be used 1o make some short-run production decisions,

Should the economic principles for determining profit-maximizing input levels be applied before or after
completing an enterprise budget? Why?

. An enterprise budget for soybeans shows a yield of 46 bushels, a selling price of $9.00 per bushel, and total
cost of $400.00 per acre. What is the cost of production? The break-even yield? The break-even price?
Why should the opportunity costs of a farmer’s labor, capital, and management be included on an enterprise
budget?
I the land 1s owned, should 4 land charge be included on an enterprise budget? Why?
Would you expect two farms of widely different size to have the same fixed costs on their enterprise budgets
for the same enterprise”? Might economies or diseconomies of size explain any differences?

. There are potentially muny different enterprise budgets for a single enterprise. Defend or refute that statement,

. How might an agricultural loan officer use enterprise budgets? A farm real estate appraiser? A farmer when
ordering input supplies for the coming year?

- How would an enterprise budget for a perennial or long-term ¢rop differ from one for an annual crop?

[ Box prhettor )y SPixial/AGE Fotostock







CHAPTER

WHOLE-FARM PLANNING

CHAPTER OUTLINE

What Is a Whole-Farm Plan?

The Planning Procedure

Example of Whole-Farm Planning

Other Issues

Summary

Questions for Review and Further Thought

Appendix. Graphical Example of Linear
Programming

Once management has developed a strategic
plan for a farm or ranch business, the next logi-
cal step is to develop a tactical plan to carry it
out. Every manager has a plan of some type—
about what to produce. how to produce, and how
much to produce—even if it has not been fully
developed and recorded. However, a systematic
procedure for developing a whole-farm plan
may well result in one that will increase farm
profits or come closer to attaining other goauls.

CHAPTER OBJECTIVES

1. Show how whole-farm planning differs

from the planning of individual enterprises

2. Learn the steps and procedures to follow

in developing 4 whole-farm plan
Understand the various uses for a whole-
farm plan and budget

Introduce linear programming as a tool for
choosing the most profitable combination
of enterprises

Compare the assumptions used for short-
run and long-run budgeting

WHAT 1S A WHOLE-FARM PLAN?

As the name implies, a whele-farm plan is an
outline or summary of the production to be car-
ried out on the entire farm and the resources
needed to do it, It may contain sufficient detail
to include fertilizer. seed. and pesticide applica-
tion rates and actual feed rations for livestock. or
it may simply list the enterprises to be carried
out and their desired levels of production.

195
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When the expected costs and returns for each
part of the plan are organized into a detailed pro-
jection, the result is a whole-farm budget.

Chapter 10 discussed enterprise budgeting.
Enterprise budgets are used as building blocks for
the development of a whole-farm plan and its as-
sociated budget. The whole-farm plan can be de-
signed for the current or upcoming year, or it may
reflect a typical year over a longer period. In
some instances. a transitional plan may be needed
for the time it takes to fully implement a major
change in the operation. The effects of alternative
plans on the financial position and risk exposure
of the business also need to be considered.

THE PLANNING PROCEDURE

The development of a whole-farm plan can be
divided into six steps, as shown in Figure 11-1:
(1) determine objectives and specify goals:
(2) take an inventory of the physical. financial.
and human resources available; (3) identify pos-
sible enterprises and their technical coefficients:
(4) estimate gross margins per unit for each
potential enterprise: (5) choose a plan—the fea-
sible enterprise combination that best meets the
specified goals: and (6) prepare a whole-farm
budget that projects the profit potential and
resource needs of the plan. Each step will be
discussed and illustrated by an example.

Often the farm plan is developed for 1 year,
and resources such as land, full-time labor, breed-
ing livestock, machinery, and buildings are con-
sidered to be fixed in quantity. The usual objective
for a l-year plan is to maximize the total gross
margin for the farm. More complicated plans can
also be developed. such as a plan that covers sev-
eral years or one that allows for renting, hiring, or
buying additional resources. Some more advanced
techniques for analyzing the profitability of new
capital investments are discussed in Chapter 17.

Determine Objectives and Specify Goals

Most planning techniques assume that manag-
ers primarily seek profit maximization. but
this objective is often subject to a number of

Determine cbjectives
and specify goals

e

Inventory avallable
resgources

—

Identify possible enterprises
and technical coefficients

I

Estimate gross margins per unit |
for each possible enterprise

i e

Choose the best combination
of enterprises

= I[
Prepare & whole-
farm budget

tep B

Figure 11-1 Procedure for developing
a whole-farm plan.

personal and societal restrictions. Maintaining
the long-term productivity of the land. protect-
ing the environment. guarding the health of
the operator and workers. maintaining financial
independence, and allowing time for leisure
activities are concerns that affect the total farm
plan. Certain enterprises may be included in
the plan because of the satisfaction the opera-
tor receives from them regardless of their eco-
nomic results, while others may be excluded
for personal reasons even though they could
be profitable.

After identifying the overall objectives.
both business and personal. a manager should be
able to specify a set of performance goals. These
can be defined in terms of crop yields. livestock
production rates, costs of production, net in-
come. or other measures.

Inventory Available Resources

The second step in the development of a whole-
farm plan is to complete an accurate inventory
of available resources. The type. quality, and
quantity of resources available determine which




enterprises can be considered in the whole-farm
plan and which are not feasible.

Land

The land resource is generally the most valu-
able resource and one of the most difficult to
alter. Land is also a complex resource with
many characteristics that influence the type and
number of enterprises to be considered. The
following are some of the important items 1o be
included in the land inventory:

1. Total number of acres available in
cropland. pasture, orchards and vineyards,
timber, and wasteland

. Climatic factors. including temperature,
annual rainfall, and length of the growing
season

. Soil types and factors such as slope,
texture. and depth

. Soil fertility levels and needs. A soil testing
program may be needed as part of the
inventory

. The current water supply and irrigation
system or the potential for developing it

. Drainage canals and tile lines in existence,
and any current or potential surface and
subsurface drainage problems

. Soil conservation practices and structures,
including any current and future needs for
improvement

. The current soil conservation plan and any
limitations it may place on land use or
technology

. Crop bases. established yields, long-term
contracts, or other characteristics related to
government programs or legal obligations

. Existing and potential pest and weed
problems that might affect enterprise
selection and crop vields

. Tenure arrangements and lease terms that
may affect production decisions

This is also a good time to make a map of the
farm showing field sizes, field layouts, fences,
drainage ways and ditches. tile lines, and other
physical features. A map can assist in planning
changes or documenting past practices. If available,
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the cropping history of each field, including crops
grown, yields obtained, fertilizer and lime applied,
and pesticides used. can be recorded on a copy of
the field map or in a computer database. This infor-
mation is useful for developing a crop program
where a crop rotation is desirable or herbicide
carryover may be a problem. Many counties now
have extensive computerized databases of soil and
land characteristics that can be accessed through
state extension specialists or U.S. Department of
Agriculture offices.

Buildings

The inventory of buildings should include a list
of all structures. along with their condition,
capacity. and potential uses. Livestock enter-
prises and crop storage may be severely limited
by the facilities available. Feed-handling equip-
ment, forage and grain storage, water supply.
and arrangement and capacity of livestock facil-
ities should be noted in the inventory.

The potential for livestock production may
also be affected by the location of the farmstead.
Close proximity to streams, lakes, or nearby
residences may restrict the type and volume of
animals that can be raised or finished. In addi-
tion. adequate land area should be available for
environmentally sound manure disposal.

Machinery

Machinery can be a fixed resource in the short
run, and the number, size, and capacity of the
available machinery should be included in the
inventory. Particular attention should be given
to any specialized, single-purpose machines.
The capacity limit of a specialized machine,
such as a cotton picker. will often determine the
maximum size of the enterprise in which it is
used. To a large extent, the machinery comple-
ment determines the amount of time required for
the different field operations, as discussed in
Chapter 22.

Capital

Capital for both short-run and long-run purposes
can be another limiting resource. The lack of
ready cash or limited access o operating credit
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can affect the size and mix of enterprises chosen.
Reluctance to tie up funds in fixed assets or to
leverage the business through long-term borrow-
ing may also limit expansion of the farming oper-
ation or the purchase of labor-saving technology.

Labor

The labor resources should be analyzed for quan-
tity and quality. Quantity can be measured in
months of labor currently available from the oper-
ator, family members. and hired labor, including
its seasonal distribution. The availability and cost
of additional full-time or part-time labor should
also be noted, as the final farm plan might profit-
ably use additional labor. Labor quality is more
difficult to measure, but any special skills, train-
ing, and experience that would affect the possible
success of certain enterprises should be noted.

Management

The last part of a resource inventory is an assess-
ment of the management skills available for the
business. What is the experience of the manager?
What is the past performance of the manager. and
what is his or her capacity for making manage-
ment decisions? What special skills or critical
weaknesses are present? If a manager has no
training, experience, or interest in a certain enter-
prise, that enterprise is likely to be inefficient and
unprofitable. The quality of the management
resource should be reflected in the technical coef-
ficients incorporated into the farm budgets. Past
success and records are the best indicators of
future performance.

Other Resources

The availability of local markets. transportation,
consultants, marketing quotas, or specialized
inputs are also important resources to consider
when developing the whole-farm plan.

Identify Possible Enterprises
and Technical Coefficients

For some producers, the decision about which
enterprises to include in the farm plan has
already been determined by personal experience

and preferences. fixed investments in special-
ized equipment and facilities, or the regional
comparative advantages for certain products.
For these producers. the whole-farm planning
process focuses on preparing the whole-farm
budget for their plan. Other managers. though.
will want to experiment with different enterprise
combinations by developing a series of budgets
and comparing them.

The resource inventory will show which new
crop and livestock enterprises are feasible. Those
requiring an unavailable resource can be elimi-
nated from consideration, unless purchasing or
renting this resource is possible. Custom and tra-
dition should not restrict the list of potential
new enterprises, only the resource limitations.
Many farms have incorporated alternative or non-
traditional enterprises into their farm plans, and
some have been quite profitable.

The rechnical coefficients for an enterprise
indicate how much of a resource is required
to produce one unit of that enterprise. These
technical coefficients. or resource requirements,
are important in determining the maximum pos-
sible extent of enterprises and the final enter-
prise combination.

The technical coefficients are developed to
correspond to the budgeting unit for each enter-
prise, which would typically be 1 acre for crops
and 1 head for livestock. For almost all enter-
prises, technical coelficients will be needed for
land, labor. and capital. Technical coefficients
for | beef cow, for example, might be 9 acres of
pasture. 6 hours of labor. and $524 of operating
capital, For some enterprises. machinery time or
building use may also be critical resources that
will need to be explicitly considered in the farm
planning process. Thus, the technical coeffi-
cients for an acre of corn might be 1 acre of
land. 2.5 hours of labor, §291 of operating capi-
tal. and L.l hours of tractor time. The units in
the technical coefficients should be consistent
across enterprises and correctly match the enter-
prise units. If the corn enterprise unit is 1 acre,
for example. the labor requirement must also be
per acre and not per hectare.




Accurate figures for technical coefficients,
such as the amount of labor needed per crop acre
or the amount of purchased feed needed per
livestock unit, can often be obtained from
detailed farm records kept by the manager. For
new enterprises. information about technical
coefficients can sometimes be obtained from
third-party enterprise budgets, the Extension
Service, or commodity organizations. Inaccu-
rate figures for technical coefficients can lead to
distorted or misleading farm plans: hence. ac-
curate technical coefficients are essential for a
sound planning process.

Estimate the Gross Margin per Unit

for Each Possible Enterprise

Enterprise budgets, discussed in detail in
Chapter 10, are important tools for farm plan-
ning. An enterprise budget is required for every
enterprise that might be chosen for the farm plan,
those already being produced and any new alter-
natives being considered. Enterprise budgets
provide the estimates of gross margin needed in
the farm-planning process, and they also give
information that can be used to develop the tech-
nical coefficients previously discussed.

As shown in Chapter 10, gross margin is the
difference between gross income and variable
costs. It represents how much each unit of an
enterprise contributes toward fixed costs and
profit. after the variable costs of production
have been paid. If maximization of profit is the
goal, using gross margin, instead of net profit,
may seem strange. However, because the plan is
for the short run. fixed costs are constant regard-
less of the farm plan selected. Any positive gross
margin represents a contribution toward paying
those fixed costs. Therefore. in the short run,
maximizing gross margin is equivalent to maxi-
mizing profil (or minimizing losses), because
the fixed costs will not change.

Accurate enterprise budgets are highly im-
portant in whole-farm planning. A good esti-
mate of the gross margin for an enterprise
requires the manager's best estimates of gross
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revenue and variable costs. It is important that
estimates of selling prices and yields be accurate
and that the yield estimates reflect the produc-
tion practices employed. The variable cost esti-
mates also need to reflect production practices,
and these estimates require identifying the
amount of each variable input used as well as
the purchase price per unit. Using inaccurate en-
terprise budgets in the farm planning process
will result in a less-than-optimal farm plan and
reduced profit.

Choose the Enterprise Combination

Given the gross margins of the enterprises, the
amount of each resource available on the farm.
and the amount of each resource required per unit
of each enterprise being considered, managers
will attempt to find the combination of enterprises
that best meets their objectives, If there are more
than a few enterprises to consider, or many
resource restrictions, using paper and pencil 1o
find the best combination would be difficult. if
not impossible. Fortunately, computer software
programs exist to aid farm managers in their deci-
sion making. Linear programming (LP) is a
mathematical technique that can be used to find
the optimal combination of enterprises within
the resource limits of the farm. Linear program-
ming software is widely available as an add-on
to electronic spreadsheet programs. Linear pro-
gramming will be discussed in detail later in this
chapter.

Prepare the Whole-Farm Budget

The last step in the planning process is to prepare
the whole-farm budget. A whole-farm budget
can be used to

1. Estimate the expected income, expenses,
and profit for a given farm plan
2. Estimate the cash inflows. cash outflows,
and liquidity of a given farm plan
. Compare the effects of alternative farm
plans on profitability, liquidity, and other
considerations
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4. Evaluate the effects of expanding or
otherwise changing the present farm plan
. Estimate the need for, and availability of,
resources such as land. capital. labor,
livestock feed. or irrigation water
. Communicate the farm plan to a lender.
landowner, partner. or stockholder

The procedure for developing a whole-farm
budget from a whole-farm plan will be shown
later in this chapter.

Forms for organizing and recording whole-
farm budgets are often available in farm record
books. The Extension Service in each state may
also have publications. forms., or computer soft-
ware available, Use of such forms or computer
programs will save time and improve the accu-
racy of the budget estimates.

ExXAMPLE OF WHOLE-FARM
PLANNING

The procedure used in whole-farm planning can
be illustrated through the following example.

Objectives

The manager of the example farm wishes to
choose a combination of crop and livestock
activities that will maximize total gross margin
for the farm for the coming year.

Resource Inventory

Table 11-1 contains the resource inventory for
the example farm, seen previously in Chapters 4,
5. and 6. The land resource has been divided
into three types: 800 acres of class 2 cropland,
400 acres of class 3 cropland, and 1,080 acres of
pasture.' Labor is the only other limited resource,
with 3.600 hours available per year. Capital and
machinery are available in adequate amounts.
and the few buildings available are sufficient for
the livestock enterprises to be considered. As
'Wnder the lund capability classification system, class 2 land has

timitanons that reguire moderate conservation practices, while
class 3 lands reguire more extensive canservaticn practices,

TABLE 11-1 | Resource Inventory

for Example Farm

Resource Amount and comments

800 acres
400 acres
1080 acres

Only hay shed and cattle shed are
available

Cropland class 2
Cropland class 3
Pasture
Buildings

Labor 3.600 hours available anmually

from operator and family
members
Capital
Muchinery

Adequate for any farm plan

Adequate for any potential crop
plan

Muanager appears capable and has
experience with crops and beef
cattle

Eiich head of beef cattle needs
2 acres of corn residue

Munagement

Other limitations

shown in Table 10-3. the enterprise budget for
the cow-calf operation, each cow-calf unit
requires 2 acres of corn residue as a feed source.

Enterprises and Technical Coefficients

Potential crop and livestock enterprises are
identified and listed in Table 11-2. Any enter-
prise that is obviously unprofitable (e.g.. has a
negative gross margin) or that requires an unavail-
able resource is eliminated. However, all feasible
enterprises with a positive gross margin should
be considered even if. at first glance, an enter-
prise appears less profitable than some others.
The availability of surplus resources will some-
times cause one of the apparently less profitable
enterprises to be included in the final plan.

As shown in Table 11-2. the manager of the
example farm has identified three potential crop
enterprises on class 2 cropland (corn. soybeans,
and wheat) and two on class 3 cropland (soybeans
and wheat). Livestock enterprises are limited
to beef cows or stocker steers because of the
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. TaBLE 11-2 | Potential Enterprises and Resource Requirements

Class 2 cropland

Class 3 cropland Livestock (per head)

Quantity

Resource available  Corn

Soybeans

Beel Stocker

Wheat  Soybeans Wheat cow steers

s00

400
1,080
3,600 2.50 2,00
Corn residue (acres) — —
209

Class 2 cropland (acres)
Class 3 cropland (acres)
Pasture (acres)

Labor (hours)

Operating capital (5) 291

| ==
— |
50

115 10%

TaBLE 11-3

Estimating Gross Margins per Unit

Class 2 land

Class 3 land

Livestock

Corn
(acre)

Soyheans
{acre)

Wheat
(acre)

Stockers

(head)

Beefl cows
(head)

Soybeans Wheat
(acre) (acre)

Yield (bu) 125 43 58
Price (%) 368 8.90 3.76
Giross incorme (5) 460 383 218
Total variable costs (S) 291 200 115
Gross margin ($) 169 174 103

28 o —

8.00 376 ==
249 165
197 109

52 56

buildings available. The beef cow enterprise also
requires corn residue for a feed source. Resource
requirements per unit of each enterprise. or tech-
nical coefficients. are also shown in Table 11-2.
For example. an acre of corn requires | acre of
class 2 cropland, 2.5 hours of labor, and $291 of
operating capital. Even though operating capital
is not limited in this example, it is included for
estimating cash flow needs.

Gross Margins

Table 11-3 contains the estimated income,
variable costs, and gross margins for the seven
potential enterprises to be considered in the
whole-farm plan. Detailed breakdowns of the
variable costs have been omitied to save space

but would be included in the enterprise bud-
gets, which are done first. Budgets for corn and
for the beef cow (cow calf) enterprise are
shown in Chapter 10. In these enterprise bud-
gets, a charge was included for labor. However,
on the sample farm all labor is provided by
family members who do not earn wages for the
labor, making the labor charges fixed opportu-
nity costs. Thus, the variable costs in Table 11-3
are adjusted downward from their values in the
enterprise budgets by the amount of the labor
charge.

Careful attention should always be paid to
estimating yields. output prices. input levels, and
input prices. The accuracy of the whole-farm
plan depends heavily on the estimated gross
margins,
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The Enterprise Combination

In Chapter 8, a method for finding the most
profitable combination of two enterprises was
presented. In reality. however, producers often
choose between many different enterprises,
and they usually do not have perfect knowledge
of the production possibility curves for their
farms. Linear programming (LP) is a mathe-
matical procedure that uses a systematic tech-
nique to find the besr (e.g.. most profitable)
possible combination of enterprises. Linear
programming models have a linear objective
function. which is maximized or minimized
subject to the constraints, such as resource
restrictions.

Linear Programming Basics

In farm planning, normally the objective will be
to maximize the total gross margin, In mathe-
matical terms, we can write the objective func-
tion (OBJ) this way:

OBJ = SGM(1) x UNITS(1) +
SGM(2) x UNITS(2) +
SGM(3) x UNITS(3)

where SGM(1) is the gross margin per unit (e.g.,
acre of crop or head of livestock) of the first
enterprise and UNITS(1) is the number of units
of this enterprise (acres or head) produced and
50 on for all the enterprises being considered
in the plan. Each enterprise (corn. soybeans,
stocker steers. ete.) must be represented by a
term in the equation. Here, three enterprises are
being considered. For more enterprises. more
terms must be added.

Developing the constraints for the linear
programming model requires the use of the
technical coefficients, discussed previously in
this chapter, and the overall resource limits. The
general form of a restriction is:

X1 x UNITS(1) +
X2 x UNITS(2) +
X3 x UNITS(3) < RESOURCE

where X1 represents the amount of a particular
resource needed to produce one unit of the first
enterprise. and so on. The total amount of the
resource available for all uses. represented by
RESOURCE in the equation, limits the number
of units of the three possible enterprises that the
farm can produce. Each enterprise being consid-
ered needs to be included in the equations. A
restriction needs to be developed for every lim-
ited resource. The manager may also impose
subjective constraints by setting a minimum or
maximum level on some enterprises. A restric-
tion to limit an enterprise, say enterprise 3. to no
more than a certain amount would look like

UNITS(3) < LIMIT

where LIMIT is the maximum amount of enter-
prise 3 the manager will allow. Constraints can
also be used to limit the amount of one enterprise
based on the production of another enterprise. In
this example, each beef cow unit requires 2 acres
of corn residue, so the cattle enterprise is limited
by the corn acreage available.

A linear programming model with two
enterprises can be solved graphically, as shown
in the Appendix to this chapter. Small linear
programs can also be solved by hand using
matrix algebra. but the process is tedious and, if
there are more than a few enterprises or many
restrictions, it is easy to make mistakes. A com-
puter program can quickly and accurately solve
large linear programming problems with many
enterprises and complex restrictions.

The Linear Programming Tableau

Linear programming software is often avail-
able as an add-on 1o an electronic spread-
sheet program. To solve an LP problem using
these programs requires that the information
be put in an organized form, often called the
LP tablean. An example tableau is shown
in Table 11-4. The first step in developing the
tableau is to set up a column in the spreadsheet
for each possible activity or enterprise. Two
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. TABLE 11-4 | Linear Programming Tableau for the Farm Planning Example

Class 2 Class 2
corn  soyheans
(acre) (acre)

wheat

Units {acre)

Class 2 Class 3

soybeans

Class 3
wheat
(acre)

Stocker
Beel cows  steers

(acre) (head) (head) Type

$lunit 5169 S174 $103
Class 2 land acre

Gross margin

Class 3 land acre
Pasture acre
Labor lour
Corp residue acre

52 35 25 5100 MAX
0 LE
0 LE
4 LE
2.00 - LE
0 5 LE

other columns are also needed: one for the type
of restriction (less than or equal to, greater than
or equal to. or equal to) and one for the limit on
each resource. The limit column is sometimes
called the RHS because, in the mathematical
relation described previously, this value sits on
the right-hand side of the inequality sign.

The first row in the LP tableau will hold
the gross margin coefficients from the objec-
tive function (OBJ). The type is MAX for maxi-
mization. There will be no entry in the Limit
columns in the OBJ row. The subsequent rows
will represent the resource restrictions. The col-
umn for each enterprise contains the technical
coefficients, the amount of that resource required
to produce one unit of enterprise. The Type col-
umn shows the type of restriction (e.g.. less than
or equal to), and the Limit column shows the
total amount of that resource available.

The example tableau in Table 11-4 uses the
information provided in Tables 11-1. 11-2. and
11-3. The first row is the objective function, so
the values are the gross margins for each enter-
prise. taken from Table 11-3. The next row is
the first restriction, class 2 cropland. As shown
in Table 11-2, each class 2 crop requires 1 acre
of this cropland. A 17 is therefore entered in the
columns for class 2 corn, class 2 soybeans. and
class 2 wheat. The amount of class 2 land used
must be less than or equal to the total amount
available, so an LE for less than or equal to is
entered in the Type column. Finally. this row is

completed by putting the total amount of class 2
available, 800 acres. in the Limit column,

The next row. for the restriction on class 3
cropland, is completed in the same manner.
Each acre of soybeans and wheat grown on class
3 land will require | acre of that land. The total
amount of class 3 land available is 400 acres. so
400 is the limit on this resource restriction.

For pasture, as shown in Table 11-2, each beef
cow requires 9 acres and each stocker steer requires
4 acres. The limit on pasture is 1.080 acres. These
technical coefficients and the limit appear in the
corresponding columns of the pasture-restriction
row. Labor requirements for each enterprise are
found in Table [1-2. and the total amount avail-
able, 3.600 hours. is found in Table 11-1. These
values are used to fill in the labor-restriction row.

The final row of the tahleau is a limit on
beef cattle production based on the amount of
corn produced. Because each cow unit requires
2 acres of corn residue. 27 is entered in that
column. Notice that “—1"" is entered in that same
row in the corn column. If this row were written
out as an equation, it would read: 2x units of
beef cows < class 2 corn acres. When a negative
number appears on the left-hand side of the tab-
leau. it serves to add a value to the limit in the
right-hand side. Capital. machinery, and man-
agement available are adequate for any farm
plan. so no restrictions are developed for these
resources in this case. In other situations. re-
strictions for these resources might be included.
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TaBLE 11-5 | Linear Programming Solution to the Farm Planning Example

Reduced
cost

Optimum

Activity Level

Rows

Slack
(unused)

Shadow
price

Level
of use

240
560

30.00
.00
=71.00
—4.00
0.00
0.00
=078

Corn—{Class 2
Soybeans—Class 2
Wheat—Class 2
Soybeans—Class 3
Wheat—Class 3
Beel cows

Stockers

Total gross margin
Class 2 eropland
Class 3 cropland
Pasture

Labor

Corn residug —

$191.240 =
800 $174,00

400 56,00
1.080 2744
3,040 0.00
5.00

Table 11-3 shows the solution to the exam-
ple LP problem. The exact format of the com-
puter output for the solution will depend on the
computer package used to solve the problem:
however. most packages will give information
similar to that shown here. For the example. the
optimal enterprise combination is 240 acres
of corn on class 2 land. 560 acres of soybeans on
class 2 land, 400 acres of wheat on class 3 land.
and 120 beef cows. Total gross margin (the ob-
jective value) for the farm is $191,240. The
slack column indicates how much of a resource
would be left over if this farm plan were fol-
lowed. In this example. all resources except la-
bor are completely used. For labor. 3.040 of the
available 3.600 hours are used. leaving a slack
value of 560 hours. The other entries in this ta-
ble will be explained later in this chapter.

Additional Features of Linear
Programming

Because computerized linear programming rou-
tines can quickly solve large problems, many
different enterprises can be considered and
detailed resource restrictions can be included.
For example. the labor resources could be
defined on a monthly basis instead of annu-
ally. resulting in 12 labor restrictions instead
of one. This refinement ensures that potential
labor bottlenecks during peak seasons are

not overlooked. Limits on operating capital can
be defined in a similar manner. and the land
resource can be divided into several classes.
Additional restraints that reflect desirable land
use practices (such as rotation). environmental
considerations. farm program provisions, or
subjective preferences of the manager can also
be incorporated. Several enterprises can be
defined for each crop or type of livestock, repre-
senting different types of technology, levels of
production. or stages in the production process.

In addition to limitation imposed by fixed
resources such as owned land and permanent
labor, linear programming can incorporate
activities that increase the supplies of certain
resources. These activities could include rent-
ing land, hiring additional labor, or borrowing
money. The optimal solution to the planning
problem will then include the acquisition of
additional resources. to the extent that total
gross margin can be increased by doing so.
For example, if we wanted to allow labor to be
hired, we would include a column in our tableau
labeled Hire labor. 1f labor costs $14.00 per
hour to hire, our ohjective function value in
this column would be —$14.00. The objective
function value for hiring labor would be nega-
tive because hiring labor is a cost. In the labor
restriction row, we would put a technical coef-
ficient with the value —! in the Hire labor
column. This coefficient would be negative




because hiring labor increases the amount of
labor available rather than using up an hour.
The negative number on the left side of the
inequality would thus be equivalent to adding
the hours on the right-hand side.

It is also possible to transfer production
from one enterprise to the resource supply
needed by another enterprise and hence increase
the amount of that resource available. For ex-
ample. grain could be transferred from a corn
enterprise to a feed resource to increase the
supply of feed available for livestock produc-
tion. A transfer of this type requires some care-
ful thinking to be certain that the model does
not also allow the sale of the same grain that is
transferred to the feed resource.

Shadow Prices and Reduced Costs

Besides selecting the enterprises for the optimal
farm plan, linear programming routines provide
other useful information. Of particular use to
many managers are values called dual values.
There are two types of dual values, shadow prices
and reduced costs. Shadow prices are the dual
values on the resource restrictions. and reduced
costs are dual values on the activities. Dual
values—shadow prices and reduced costs—for
our LP example can be found in Table 11-5.

For every resource restriction in the LP tab-
leau. the LP software will calculate a shadow
price. which represents the amount by which
total gross margin would be increased if one
more unit of that resource were available. For
resources not completely used, this value would
be zero. If a resource is completely used up by
the enterprises selected in the plan, the shadow
price tells the manager whether it may or may
not be a good idea 10 acquire more of that
resource. If the shadow price on a resource is
higher than the cost of acquiring one more unit
of that resource, the manager might consider
obtaining more of that resource. Conversely, if
the shadow price is less than the cost, it would
not be profitable to acquire more of that resource.

The shadow prices shown in the last column
of Table 11-3 indicate that having one more acre
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of class 3 land, for example. would increase
gross margin by $56, exactly the same value
as the gross margin for 1 acre of wheat on
class 3 land, the most profitable crop on class 3
land. On the other hand, the value of one more
hour of labor is zero. because not all of the origi-
nal labor supply is used. Similar interpretations
can be placed on the other resource shadow
prices. This information is useful for deciding
how much the manager can afford to pay for
additional resources. For example, it would be
profitable to rent more class 2 land only if
the cost were less than $174 per acre, and it
would be profitable to rent more class 3 land
only if the cost for that land were less than $56
per acre. It would not be profitable to hire extra
labor given the current unused labor hours.

The reduced costs. found next to the enter-
prise levels in Table 11-5. tell the manager how
much the total gross margin (e.g.. the objective
value) would be reduced by forcing into the plan
one unit of an enterprise that was not included in
the optimal plan. Only those enterprises not
chosen in the optimal plan will have a nonzero
reduced cost. The reduced cost of any enterprise
that appears in the solution (at any level) is
always zero. Hence, class 2 corn, class 2
soybeans, class 3 wheat, and beef cows have val-
ues of 30.00 for their reduced costs.

In our example. class 2 wheat, class 3
soybeans, and stockers all have nonzero reduced
costs because these enterprises were not part of
the optimal solution. Some software packages
report all nonzero reduced costs as negative
numbers (as seen in Table 11-5), while others
may report them as positive numbers. The inter-
pretation is the same. whether the number is re-
ported with a negative sign or a positive sign.

The reduced cost for wheat on class 2 land
indicates that producing 1 acre ol wheat on
class 2 land would reduce total gross margin by
$71.00. Similarly, the reduced costs for soybeans
on class 3 land and for stocker steers indicate that
producing | acre of class 3 soybeans or one head
of stocker steers would reduce total gross margin
by $4.00 and $9.78, respectively. Before these
enterprises could compete for a place in the farm
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plan, the gross margin per unit from these enter-
prises would have to increase by these amounts
or more. Because the gross margins used in the
linear programming model are estimates. a small
absolute value for a reduced cost indicates that
enterprise is very close in profitability to some
enterprise in the solution. Small changes in the
assumptions about yields or prices could thus
easily change the optimal solution.

While linear programming is a good tool for
finding the best enterprise combination, it does
not substitute for human judgment. Most pro-
gramming models do not consider goals other
than maximization of gross margin. although
some of the more sophisticated programming
techniques can take into account such concerns
as reduction of risk, conservation of resources,
interactions among enterprises, and optimal
growth strategies over time. Model results can be
highly sensitive to the estimated gross margins
or the technical coefficients. Sometimes, a man-
ager may accidentally omil an important restric-
tion. such as management time or talent. leading
to implausible results. The results of these com-
puter models should therefore be interpreted
cautiously. If the results do not make sense. the
manager should check the gross margins, the

technical coefficients, and the resource limits for
accuracy and rerun the model as needed.

Developing the Whole-Farm Budget
Once the producer has a whole-farm plan, the
final step is to develop a whole-farm budget.
The income and variable costs used for com-
puting enterprise gross margins provide impor-
tant information for the whole-farm plan. As
shown in Figure 11-2, these values are multi-
plied by the number of units of each enterprise
in the plan to get a first estimate of total gross
income and total variable costs. When linear
programming is used to develop the whole-farm
plan, the objective function of the linear pro-
gramming model should be very close in value
to the difference between total gross income and
total variable costs for the whole-farm plan.
excluding any income and costs from activities
not included in the linear programming process.
Other farm income that does not come directly
from the budgeted enterprises. such as custom
work income or fuel tax refunds. should also be
added into the budget. Past records are a good
source of information for estimating these addi-

tional sources of income. Any costs not already .

Enterprise A Enterprise B Enterprise C

No. of units of A

X x %

No. of units of B No. of units of C

Gross revenue per unit | Gross revenue per unit Gross revenue per unit

Variable costs per unit

Variable costs per unit I

Variable costs per unit

Whole Farm

Gross revenue

Miscellaneous income

Fixed costs

Net farm income

Figure 11-2 Constructing the whole-farm budget.




included in the enterprise variable costs should
now be added. In practice. expenses such as depre-
ciation, interest, utilities, insurance. and other
overhead costs are difficult to allocate to specific
enterprises and are affected very little by the final
enterprise combination. These [ixed costs are of-
ten called indirect costs. Other expenses, such as
cash rent or property taxes. may apply to part of
the acres in the plan but not to others. Although
these and other fixed costs do not affect the selec-
tion of a short-term profit-maximizing plan, they
may be a major portion of total expenses and
should be included in the whole-farm budget.

Budgets based on farm plans that include
new investments in additional fixed assets should
have their fixed costs revised accordingly. Oppor-
tunity costs for unpaid resources may or may not
be included in the whole-farm budget. If they are
included, the budgeted profit is economic profit.
If not. it is accounting profit or net farm income.

The whole-farm budget for our example farm
is shown in Table 11-6 under the Plan | heading.
Income and variable costs for individual enter-
prises were calculated by multiplying the income
and expenses per unit by the number of units to
be produced. Estimated total gross margin is
$191,240, identical to the value of the objective
function for the linear programming model.

An estimate of income from other sources,
such as custom work done for neighbors. is
included in the budget. Also shown are other
expenses that do not vary directly with the number
of crop acres produced or number of livestock
raised. These items include property taxes. prop-
erty and liability insurance, interest on fixed debt,
depreciation, cash rent, and miscellaneous ex-
penses. Interest on borrowed operating capital
may be shown here if a general operating loan or
credit line for the entire farm is used. However.
interest on an operating loan tied to an individual
enterprise. such as for the purchase of feeder cat-
tle. should be included in the enterprise budget
data. Opportunity costs are not included in this
example. The estimated net farm income from fol-
lowing this plan is $107.713. As shown in Table
5-3. the net farm income (excluding the gain on
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machinery sales) for the previous year was
$94.526. Thus, the projected income from follow-
ing this farm plan yields an increase of $13,187 or
roughly 14 percent, compared to last year.

Alternative Plans

Table 11-6 also contains whole-farm budgets
for two other farm plans. Recall that 560 hours of
labor were unused in the original solution, and the
farm operator may wish to explore whether
increased profits could be had by expanding pro-
duction. Plan 2 involves renting an additional
200 acres of class 2 cropland to be equally divided
between corn and soybeans. Rental rate for this
land is assumed to be $54 per acre, considerably
less than the $174 shadow price from the linear
programming solution. This plan has a projected
net farm income of $131.213, an increase of
$23,500 over Plan 1. There are additional expenses
for cash rent but not for labor. as the surplus labor
available from the original plan would be suffi-
cient to cover the additional crop acres.

Plan 3 involves renting an additional 400 acres
of pasture for $20 per acre and adding 100 stockers
to the plan. As before, the labor available is suffi-
cient for this plan and no additional labor needs to be
hired. The projected net farm income from this plan
was $109.713, $2,000 more than the original plan.

OTHER ISSUES

The whole-farm budget projects the most likely
profit picture from following a particular farm
plan. However. further analysis can provide some
additional information about risk and liquidity.

Sensitivity Analysis
Although the whole-farm budget may project a
positive net income, unexpected changes in
prices or production levels can gquickly turn that
into a loss, Analyzing how after-the-fact changes
in key budgeting assumptions affect income and
cost projections is called yensitivity analysis.

At the end of the example in Table 11-6. a
very simple sensitivity analysis was performed
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TABLE 11-6 .' Fxample of a Whole-Farm Budget

$/Unit

Plan |

Plan 2

Plan 3

Units Total

Units Total

Units

Total

Gross income
Corn (Class 2)
Soybeans (Class 2)
Wheat (Class 2)
Soybeans (Class 3)
Wheat (Class 3)
Beel cows
Stocker steers

Total gross income
Variable costs
Corn (Class 2)
Soybeuns (Class 2)
Wheat (Class 2)
Soybeans (Class 3)
Wheat (Class 3)
Beel cows
Stocker steers

Total variable costs

Total gross margin
Other farm income
Other expenses

Property taxes

Insurance

Fixed interest

Hired labor

Depreciation

Cash rent

Miscellaneous

Tonal other expenses
Net farm income
10% reduction in gross
income
Revised net farm income

460
383
218
249
165
781
1,350

240 S 110,400
560 214,480
0 0

0 0
66,000

03,720

0

5 484,600

5 69,840
117,040

0

0

43,600
62880

0

§293.360
§ 191,240
§ 34400

$ 742
8.300
19.852

0

35,755
41,200
5400

$117.927
$107.713
—48,460

$ 59,253

$156.400
252780
0

0

66,000
93,720

0

$368.900

5 98940
137,940
0

0

43,600
62.880

0

$343.360
$225.540
§ 34,400

§ 7420
8,300
19.852

0

35.755
52,000
5,400

$128,727
$131,213
—56,890

§ 74,323

240
36()

S110.400
214,480
0

0

66,000
93,720
135,000

5619,600

5 69,840
117.040
0

0

43,600
62,880
125.000

$418,360
$201.240
§ 34,400

§ 7420
8,300
19,852

V]

35.755
49.200
5,400

$125,927
$109.713
—61.960

S 47,753

Plan 1 is from the linear programming solution. Tn Phin 2, 200 acres of cliss 2 cropland are rented and split equally betseen corn and
soybenns. Plian 3 involves renting an additional 400 acres of pasture and producing 100 stocker steers,




by reducing the anticipated gross farm income
by 10 percent and recalculating the net farm
income. This reduction could be caused by a
decrease in production, or selling prices, or
both. When all three plans are considered, Plan
2 appears the most favorable both from a profit-
ability and risk standpoint. Additional sensitiv-
ity analysis could be carried out by constructing
several entire budgets using different values for
key prices and production rates. In Chapter 15,
several more advanced approaches to evaluat-
ing the risk of a particular farm plan will be
discussed.

Analyzing Liquidity
Liquidity refers to the ability of the business to
meet cash flow obligations as they come due.
A whole-farm budget can be used to analyze
liquidity as well as profitability. This is especially
important when major investments in fixed assets
or major changes in noncurrent debt are being con-
sidered. Table 11-7 shows how net cash flow can
be estimated from the whole-farm budget. Besides
cash farm income, income from nonfarm work and
investments can be added to total cash inflows.
Cash outflows include cash farm expenses (but not
noncash expenses such as depreciation), principal
payments on term debts (interest has already been
included in cash farm expenses), and nonfarm cash
expenditures for family living and income taxes.
The liguidity analysis in Table 11-7 doesn’t include
any capital outlays for purchasing new fixed assets
or replacing old ones. If significant capital outlays
are planned, those outlays could be included in the
cash outflows in this analysis.

Profitable farm plans will not always have
a positive cash flow, particularly when they
include a heavy debt load. Interest payments
will be especially large during the first few years
of the loan period, so it is wise to analyze liquid-
ity both for the first year or two of a plan and
for an average year. A negative cash flow pro-
jection indicates that some adjustments to the
plan are needed if the business is going to be
able to meet all ol its obligations on time. All
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TABLE 11-7 | Liquidity Analysis
fora wtrfole-pm Budget

Plan 1 Plan 2 Plan 3

Cash inflows:
Cash farm income $3519,000 $603,300 $654,000

Nonfarm income 22,500 22,500 22,500

$341.500 $625.800 $676.500

Cash outflows:
$375.532 $436.332 3508,532
40,830 40.850 40,850
62400 62,400 62,400

Cash farm expenses
Term debt principal
Nonfarm expenses

$478,782 $539,582 5611.782
$ 62718 5 86,218 5 64718
=51.900  —60.330 —63.400

Net cash flow
10% reduction in
cash farm income
Revised net cash flow $ 10818 § 25888 —5 682

three plans in the example have a projected posi-
tive net cash flow, but all three would have nega-
tive cash flows if prices or yields fell 10 percent
below expectations.

Long-Run Versus Short-Run Budgeting

Short-run budgets that assume some resources
are fixed should generally incorporate assump-
tions about prices, costs, and other factors that
are expected to hold true over the next produc-
tion period. However. when major changes in
the supply of land. labor, or other assets, or in the
way they are financed, are being contemplated,
a longer-run perspective is needed. Few farms or
ranches are profitable every year, but a plan that
involves a long-term investment or financing
decision should project a positive net income in
an average or typical year.

The following procedures should be used
for developing a typical year budget:

I. Use average or long-term planning prices
for products and inputs, not prices
expected for the next production cycle.
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Box 11-1

Ahhcugh most whole-farm budgets are used
to project income and expenses for a particular
farm plan. a similar procedure can be used to
estimate the quantities of key resources needed.
Examples include the use of

* Labor

» Feedstuffs

» [rrigation water
» Machinery time

A detailed whole-furm resource budget can be
used to estimate needs not only for the entire
year but also for critical periods within the year.
These can be compared to the fixed quantities
of resources available 10 see if potential bottle-
necks-exist. If shortages are projected. they can be
resolved by

« Changing the mix of enterprises to use less
of the limited resource

Whole-Farm Resource Budgets

» Changing the technical coefficients (e.g..
feeding a different ration or using herbicides
to replace cullivation)

Temporarily increasing the supply of the
resource by actions such as hiring part-time
labor, leasing or custom hiring machinery.
or buying feed from outside sources.

As more enterprises are included in the whole-
farm plan that compete for the same resources,
it becomes more imporiant to create a budget
that projects their requirements. This is espe-
ciully the case when the resource needs are quite
variable throughout the year. such as labor for
harvesting or irrigation water in mid-summer. By
planning ahead. provisions can be made well in
advance 1o have enough resources available
at the right time. Table 21-3 shows how a detailed
resource budget for lahor can be developed for a
whole farm.

‘Whole-Farm Planning and Farming Systems

Mosl whole-farm planning and budgeting
procedures treat the various crop and livestock
enterprises under consideration as independent
activities. At most, they may be considered to
compete for some of the same fixed resources.
However, there may be positive or negative inter-
actions between enterprises that also need to be
taken into account. Some examples include

« Fixation of nitrogen by legume crops.
making nitrogen available for other crops
that follow or are planted in conjunction
with the legumes
Interruption of pest cycles by rotating
dissimilar crops
Shading of low-growing c¢rops by higher-
growing crops in an intercropping system

» Providing feed for livestock from crops on
the same farm and nutrients to crops through
use of livestock manure

» Passing young livestock from a hreeding
enterprise into a feeding enterprise on the
same farm

The term farming systems analysis is given to
the study of how various agricultural activities
interact to achieve the overall goals of the farm or
ranch. Although such interactions may at limes be
rather complex, ignoring them may lead to plans
that fall considerably short of the farm’s poten-
tial. Techniques such as input/fontput analysis and
linear programming allow planners to model such
interactions and create more realistic whole-farm
plans and budgets.




In particular, use prices that accurately
reflect the long-term price relations among
various products and inputs,

. Use average or long-term crop vields and
livestock production levels. Use past
records as a guide. For new enterprises,
use conservative performance rates.

. Ignore carryover inventories of crops and
livestock, accounts payable and réceivable,
or cash balances when estimating income.
expenses, and cash flows. In the long
run, these will cancel out from year
to year. Assume that units sold are
equal to production within a typical
year.

. Assume that the borrowing and repayment
of operating loans can be ignored when
projecting cash flows in a typical year.
because they will offset each other for a
profitable plan. If significant short-term
borrowing is anticipated. however, the
interest cost that results should be
incorporated into the estimate of cash
expenses.
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5. Assume that enough capital investment
is made each year 1o at least maintain
depreciable assets at their current level,
to replace those that wear out.

. Assume that the operation is neither
increasing nor decreasing in size. This is
especially eritical when projecting liquidity
for a typical year.

In some cases. the farm business may require
several years to move from the current plan to
a future plan. Profits and cash flows may be
reduced temporarily because of inventory buildup.
start-up costs, low production levels while learn-
ing new technology. and rapid debt repayment.
Several transitional budgets may be needed to
analyze conditions that will exist until the new
farm plan is fully implemented.

The actual profitability of the operation may
fall below levels projected by the whole-farm
budget in some years. If this is due to unfavor-
able weather or low price cycles, however. the
whole-farm plan chosen may still be the most
profitable one for the long run.

SUMMARY

Wlml&t‘arm planning and the resulting whole-farm budget analyze the combined profitability of
all enterprises in the farming operation. Planning starts with determining objectives. setting goals,
and taking an inventory of the resources available. Feasible enterprises must be identified and their
gross income per unit, variable costs. and gross margins computed.

Linear programming can be used to select the combination of enterprises that maximizes gross
margin without exceeding the supply of resources available. Tt can handle large. complex planning
problems quickly and accurately and also provides information such as the value of obtaining addi-
tional resources or the penalties for including certain enterprises.

The combination of enterprises chosen can then be used to prepare a whole-farm budget. Income
and variable costs per unit are multiplied by the number of units to be produced and then combined
with other farm income, fixed costs, and any additional variable costs o estimate net farm income.
The completed whole-farm budget is an organized presentation of the sources and amounts of income
and expenses. Whole-farm budgets can be based on either short-run or long-run planning assump-
tions and can be used to evaluate liquidity as well as profitability.
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QUESTIONS FOR REVIEW AND FURTHER THOUGHT _ .

Why do goals have to be set before 1 whole-farm plan can be developed”

What should be included in a resource inventory needed for whole-farm planning?
How does a whole-farm budger differ from an enterprise budget?
Why can lixed costs be ignored when developing the whole-farm plan, but are included in the whole-farm
budget?

. Give some examples in which fixed costs would change when comparing whole-farm budgets for alternative
farm plans.

. Use linear programming software 1o find the profit-maximizing whole-farm plan using the following
information:

Resource requirements
per acre

Resource
Resource limit limit Soybeans

Land (ucre) S00 1 1
Capital (8) 90,000 150 100
Labor (hour) 3,500 5 25
Gross margin per acre (8) 100 B0

What vitlues could you change in a whole-furm budget to perform a sensitivity analysis?
. What is the difference between analyzing profitability and andlyzing liquidity?

. What prices and yields would you use when developing a long-run whole-farm plan? A short-run plan? .
What other assumptions would change?

| APPENDIX. GRAPHICAL EXAMPLE OF LINEAR PROGRAMMING —

The basic logic for solving a linear programming problem can be illustrated in graphical form
for a small problem involving two enterprises. corn and soybeans, and three limited resources. The
necessary information is shown in Table | 1-8. with land, labor, and operating capital as the limiting
resources. Gross margins and the technical coefficients are also shown in the table.

Resource limits and the technical coefficients are used to graph the possible enterprise combina-
tions shown in Figure 11-3. The supply of land limits corn and soybeans to a maximum of 120 acres
each. These points. A and A'. are found on the axes and connected with a straight line. Any point on
line AA’ is a possible combination of corn and soybeans. given only the land restriction. Labor., how-
ever, restricts corn to a maximum of 100 acres (500 hours divided by 5 hours per acre) and soybeans
to 166.7 acres (500 hours divided by 3 hours per acre). These points on the axes are connected by line
BB'. Any point on line BB’ is a possible combination of corn and soybeans permitted by the labor
restriction. In a similar manner, line CC' connects the maximum corn acres permitted by the operat-
ing capital restriction ($30.000 + $200 per acre = 150 acres) with the maximum soybean acres
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Information for Linear

Resource
requirements
(per acre)

Resources
limit

Resource Corn  Soybeans

120
500
30.000

1
3

Land (acres)

Labor (hours)
Operating capital (5)
Gross margin (%)

1
5

120 96
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($30.000 + $160 per acre = 187.5 acres). Line
CC’ identifies all the possible combinations based
only on the operating capital restriction.

The sections of lines AA’. BB'. and CC’ clos-
est to the origin of the graph, or line BDA', repre-
sent the maximum possible combinations of corn
and soybeans when all limited resources are con-
sidered together. Line BDA' is a segmented pro-
duction possibility curve similar to those for
competitive enterprises discussed in Chapter 8
(see Figure 8-3). The graph reveals that operating
capital is not a limiting resource. It is fixed in
amount, but $30,000 is more than sufficient for
any combination of corn and soybeans permitted
by the land and labor resources.

The next step is to find which of the possible combinations of corn and soybeans will maximize
total gross margin. Total gross margin from planting 100 acres of corn, the maximum possible
amount if no soybeans are grown (represented by point B), is $12,000. Adding 1 acre of soybeans
increases the gross margin by $96. but requires 3 hours of labor, which in turn causes 0.60 less acre
of corn to be grown (remember, no extra labor is available). This subtracts ($0.60 x $120 = $72) from

total gross margin, for a net increase of $24.

This substitution can be continued until no more unused land is available (point D in Figure 11-3).
At this point, increasing soybeans by 1 more acre requires 1 less acre of corn to be grown, resulting
in a net decrease in gross margin of $120 — $96 = §24. Thus. point D represents the combination
of the two crops that maximizes gross margin. This combination is 70 acres of corn and 50 acres of

Corn (acres)

A |

ED

|
100 120 140 160 180 200

Soybeans (acres)

Figure 11-3 Graphical illustration of resource restrictions in a linear

programming problem.
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Corn (acres)

Gross margin = $13,200

[ 1 ] AN 1 ] ]
40 60 80 100 120 140 160 180 200

Soybeans (acres)

Figure 11-4 Graphical solution for finding the profit-maximizing
plan using linear programming.

soybeans. with a total gross margin of $13.200. Producing either more acres of corn or more acres
of soybeans would only reduce the total gross margin.

Figure 11-4 shows the graphical solution to this example. Only the relevant production possibil-
ity curve, or line segment BDA'. is shown. The graphical solution to a profit-maximizing linear
programming problem is the point where a line containing points of equal total gross margin
just touches or is tangent to the production possibility curve on its upper side. This is point D in Fig-
ure | 1-4. just tangent to a line representing all possible combinations of corn and soybeans producing
a total gross margin of $13.200. Higher gross margins are not possible, because they require combi-
nations of enterprises or enterprise levels not permitted by the limited resources. Combinations other
than 70 acres of corn and 50 acres of soybeans are possible, but they would have a total gross margin
of less than $13.200.

The solution at point D was found in a manner similar to that used to find the profit-maximizing
enterprise combination in Chapter 8. where the substitution ratio was equated with the profit ratio.
One basic difference is that linear programming generates a production possibility curve with linear
segments, rather than a smooth, continuous curve, as in Figure 8-3. The solution will generally be at
one of the corners or points on the production possibility curve, so the substitution ratio will usually
not exactly equal the profit ratio. Only the variable costs change as the number of acres of each crop
changes, so the ratio of the gross margins per acre for each crop is compared instead of the profit
ratio. The gross margin ratio will fall between the substitution ratios for the two most limiting
resources. For the example. the substitution ratio of soybeans for corn is (.60 along segment BD
and 1.0 along segment DA, The gross margin ratio is $96 + $120 = 0.80, which falls between the two
substitution ratios.
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CHAPTEHR

PARTIAL BUDGETING

CHAPTER OUTLINE

Uses of a Partial Budget

Partial Budgeting Procedure

The Partial Budget Format

Partial Budgeting Examples

Factors to Consider When Computing
Changes in Revenue and Costs

Sensitivity Analysis

Limitations of Partial Budgeting

Final Considerations

Summary

Questions for Review and Further Thought

Enterprise budgets are useful, but they do have
limitations because they are restricted to one
enterprise. A partial budget is often the appro-
priate way to analyze changes involving interac-
tions between several enterprises.

Many of the day-to-day management deci-
sions made by farmers and ranchers are really
adjustments to, or fine-tuning of. an existing

CHAPTER OBJECTIVES
1. Discuss the purpose of a partial budget
2. Emphasize the many possible uses

of « partial budget

lustrate the format of a partial budget

Show what types of entries are made
on a partial budget

Note the importance of including only
changes in revenue and expenses on a
partial budget

Demonstrate the use of partial budgeting
with several examples

farm plan. Even the best farm plan will need
some occasional fine-tuning as changes occur
and new information becomes available. These
adjustment decisions often affect revenue and
expenses. A convenient and practical method for
analyzing the profit potential of these partial
changes in the overall whole-farm plan is the use
of a partial budget.
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USES OF A PARTIAL BUDGET

Examples of decisions that can be analyzed
with a partial budget are whether to increase
the size of, or to eliminate, a small herd of beef
cows: to own harvesting equipment or custom
hire harvesting; to plant more barley and less
wheat: or to convert dryland acres to irrigated
crop production. Most of these decisions could be
evaluated by comparing two whole-farm budgets,
but time and effort would be wasted collecting
and organizing iformation that would not change
and therefore would not affect the decision,

A partial budget provides a formal and
consistent method for calculating the expected
change in profit from a proposed change in the
farm business. It compares the profitability of
one alternative. typically what is being done
now. with a proposed change or new alternative.
Throughout the discussion of partial budgeting.
the emphasis will be on change in revenue and
expenses. The final result is the expected change
in profit.

Designed to analyze relatively small changes
in the farm business, partial budgeting is really a
form of marginal analysis. Figure 12-1 illustrates
this point by showing how typical changes ana-
lyzed by partial budgeting relate to a production
function, an isoquant, and a production possibil-
ity curve. Assuming that the current input/output
combination is point A, the production function

/'

/

in the first panel of Figure 12-1 shows possible
increases or decreases in that combination. Ex-
amples would be using more or less fertilizer.
irrigation water, labor, or capital and analyzing
the effects on output, revenues, expenses, and
profit.

The second panel shows possible move-
ments up or down an isoquant or different com-
binations of two inputs to produce a given amount
of output. Possible changes in input combi-
nations can be analyzed easily with a partial
budget. Substituting larger machinery for less
labor would be an example. Another typical use
of a partial budget is to analyze the change in
profit from substituting more of one enterprise
for another. This adjustment is shown in the
third panel by possible movements up or down
the production possibility curve from the cur-
rent combination at point A. A fourth general
type of alternative adapted to partial budget
analysis is expanding or contracting one or more
enterprises. This would be illustrated by moving
to a higher or lower isoquant or a higher or lower
production possibility curve.

PARTIAL BUDGETING PROCEDURE

Steps in the tactical decision-making process
discussed in Chapter 2 included identifying and
defining the problem. identifying alternatives,

Input

Input

Figure 12-1 Partial budgeting and marginal analysis.




collecting data and information, and analyzing
alternatives. Partial budgeting fits this process.
with one modification. It is capable of analyzing
only two alternatives at a time: the current situ-
ation and a single proposed alternative. Several
partial budgets can be used 1o evaluate a number
of alternatives. Identifying the alternative to
be analyzed before gathering any information
reduces the amount of information needed. The
only information required is changes in costs
and revenues {f the proposed alternative is
implemented. There is no need for information
on any other alternative or for information about
costs and revenue that will not be affected by the
proposed change.

The changes in costs and revenues needed
for a partial budget can be identified by consid-
ering the following four questions. They should
be answered on the basis of what would happen
if the proposed alternative was implemented.

I. What new or additional costs will be
incurred?
2. What current costs will be reduced or
eliminated?
. What new or additional revenue will be
received?

. 4. What current revenue will be lost or

reduced?

For many problems, it will be easier to first
identify all physical changes that would result
if the alternative was adopted. These can then
be assigned a dollar value to use in the partial
budget.

THE PARTIAL BUDGET FORMAT

The answers to the preceding questions are
organized within one of the four categories
shown on the partial budget form in Table 12-1.
There are different partial budgeting forms. but
all have these four categories arranged in some
manner. For each category, only the changes are
included. not all costs or revenues.
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Additional Costs

These are costs that do nol exist at the current
time with the current plan. A proposed change
may cause additional costs because of a new
or expanded enterprise that requires the pur-
chase of additional inputs. Other causes would
be increasing the current level of input use or
substituting more of one input for another for
an existing enterprise. Additional costs may be
either variable or fixed. because there will be
additional fixed costs whenever the proposed
alternative requires additional capital invest-
ment. These additional fixed costs would include
depreciation, interest (opportunity cost). taxes,
and insurance for a new depreciable asset.

Reduced Revenue

This is revenue currently being received but that
will be lost or reduced should the alternative
be adopted. Revenue may be reduced if an
enterprise is eliminated or reduced in size, if the
change causes a reduction in yields or produc-
tion levels, or if the selling price will decrease.
Estimating reduced revenue requires careful
attention to information about yields. livestock
birth and growth rates, and output selling prices.

Additional Revenue

This is revenue to be received only if the alter-
native is adopted. It is not being received under
the current plan. Additional revenue can be
received if a new enterprise is added: if there is
an increase in the size of a current enterprise: or
if the change will cause yields. production lev-
els, or selling price to increase. As with reduced
revenue, accurate estimates of yields and prices
are important.

Reduced Costs

Reduced costs are those now being incurred that
would no longer exist under the alternative
being considered. Cost reduction can result from
eliminating an enterprise. reducing the size of
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TAaBLE 12-1

Partial Budget Form

PARTIAL BUDGET

Alternative:

Additional Costs:

Reduced Revenue:

AL Total additional costs
and reduced revenue

Additional Revenue:

Reduced Costs:

B. Total additional revenue
amd reduced costs

Net change in profit (B minus A)

Box 12-1

II may seem strange to talk about computing
changes in fixed costs when Chapter 9 empha-
sized that fixed costs do not change. The ex-
planation is in the difference between short run
and long run. Fixed costs do not change in the
short run. However, analyzing the purchase or
sale of a capital asset is a long-run decision with

Can Fixed Costs Really Change?

respect to that asset, and fixed costs can change
from one time 10 another, Computing the fixed
costs that would exist at one time and those that
would exist at another after a purchase or sale
would indicate a difference. It is that difference,
or change, that should be included on a partial
budget.




an enterprise, reducing input use, substituting
more of one input for another. or being able to
purchase inputs at a lower price. Reduced costs
may be either fixed or variable. A reduction in
fixed costs will occur if the proposed alternative
will reduce or eliminate the current investment
in machinery, equipment. breeding livestock,
land, or buildings.

The categories on the left-hand side of the
partial budget in Table 12-1 are the two that re-
duce profit—additional costs and reduced reve-
nue. On the right-hand side of the budget are the
two categories that increase profit—additional
revenue and reduced costs. Entries on the two
sides of the form are summed and then com-
pared to find the net change in profit. If the to-
tal of additional revenue and reduced costs
is greater than the total of additional costs and
reduced revenue, then the net change in profit
will be positive and profit will increase if the
change were made. In the opposite case. net
change in profit will be negative and profits
would fall if the change were made. Whenever
opportunity costs are included on a partial bud-
get, the result is the estimated change in
economic profit. This will not be the same as the
change in accounting profit.

PARTIAL BUDGETING EXAMPLES

Two examples will illustrate the procedure and
possible uses of partial budgeting. The first
involves renting 450 acres of pasture land. adding
50 cows to the existing herd. and converting
100 acres of soybeans to corn. so that the corn resi-
due can be used to feed the additional cattle. Tt is
assumed that the additional pasture can be rented
for $20.00 per acre. Gross returns per head of beef
cattle are around $781 per head. as shown in
Table 10-3, the corresponding enterprise budget.
and also in Table 11-3. Variable costs per head
(excluding the opportunity cost of the unpaid
labor) would equal $524, as shown in Table 11-3.
The additional costs of adding 50 beef cows
can be divided into fixed and variable costs. Fixed
costs would include an additional annual
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interest charge of $1.800 on the additional cows.
calculated by taking the fixed interest charge of
$36 per cow (as shown in Table 10-3) times
50 cows. A fixed cost for bull depreciation is
also included. Variable costs include the in-
creased variable costs of $26,200 (50 x $524)
plus the pasture rent of $9.000 ($20 x 450). Be-
cause 100 acres would switch from soybeans to
corn, the additional production costs for corn
are also included. As shown in Table 11-3, vari-
able costs per acre of corn are $291. Thus. the
additional costs of producing an additional 100
acres of corn would total $29.100. or $291 x
100 acres. No new labor needs to be hired be-
cause the original farm plan had enough surplus
labor to support the additional beef cows.

The additional revenue from adding 50 beef
cows would total $39.060. In Table 12-2. this rev-
enue is divided into that received from cull cows,
heifer calves. and steer calves. following the for-
mat in the beef cattle enterprise budget. shown in
Table 10-3. Five cull cows would be sold for a
total of $3.938. 17 heifer calves would be sold for
a total of $14,462, and 23 steer calves would be
sold for $20,660. In addition, the revenue from
the sale of corn on 100 acres is included. As
shown in Table 11-3, gross revenue for corn is
$460 per acre. Thus, the total additional revenue
from 100 additional acres of corn is $46.000.

The reduced revenue and reduced costs are
associated with the [00-acre reduction in plant-
ings of soybeans on class 2 land. Gross revenue
and variable costs for this enterprise are shown
in Table 11-3. $383 and $209 per acre, respec-
tively. It the 100 acres are converted to corn pro-
duction. then the reduced revenue from soybeans
would equal $38.300 (100 x $383). Reduced
costs would total $20,900 (100 x $209).

To complete the partial budget. the first step
is (o sum additional costs and reduced revenue.
Together they total $104.800. Next, additional
revenue and reduced costs are totaled. Together
these sum to $105.960. Finally, the sum of total
additional costs and reduced revenue is sub-
tracted from the total additional revenue and re-
duced costs. In this example. the net change
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TABLE 12-2 I Partial Budget for Adding 50 Cows

to Corn (for Residue)

PARTIAL BUDGET

Alternative: Add 50 beef cows on 450 acres of rented pasture and convert 100 acres from soybeans to corn for residue

Additional Costs:
Fixed costs
Interest on cows/bulls S 1L800

Bull depreciation 400

Variable costs

9,000
26,200
20100

Pasture rent b
Production costs for cattle

Production costs for corn

Reduced Revenue:
Soybean sales, 100 acres $ 38.300

A. Total additional costs
and reduced revenue

S104.800

Net change in profit (B—A) $

Soybean production costs, 100 acres

Additional Revenue:

3 cull cows $ 3.038
14462
20,660
46,000

17 heifer calves
23 steer calves

Corn sales, 100 acres

Reduced Costs:
$ 20,900

B. Total additional revenue

and reduced costs 105,960
$104.800

1160

in profit is $1.160. Hence. the change is slightly
more profitable than the original farm plan.

The example shown in Table 12-2 is simple
and includes only broad categories of costs and
returns. A more detailed breakdown may be use-
ful for planning purposes. Also, to be accurate. a
partial budget should include an interest charge
on the variable costs. The interest charge for the
production costs is already included in the figures
used to calculate the production costs, as shown
in Tables 10-2 and 10-3. However an interest
charge for the money tied up in the pasture rent
has not been included. Assuming an interest rate
of 6 percent and that the rent is paid at the begin-
ning of the year, an additional annual interest
charge of $340 should probably be included for
greater accuracy.

A Second Example

The second example of a partial budget is
shown in Table 12-3. Here it is assumed that
our example farm is considering switching from
dryland corn to irrigated corn. This producer
currently farms 240 acres of dryland corn and
would convert the whole 240 acres. Irrigation
equipment necessary for the change would have
an original cost of $416,000. a salvage value of
546,750 after 25 years, and an expected eco-
nomic useful life of 25 vears. Additional insur-
ance for the machinery would cost $2.000 per
year. Additional variable costs of irrigation are
estimated at $56 per acre.

The dryland corn has a yvield of 125 bushels
per acre. The irrigated corn is expected to have
a yield of 220 bushels per acre. Costs of

and Switching 100 Acres from Soybeans .
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. TABLE 12-3 | Partial Budget for Converting 240 Acres of Dryland Corn to Irrigated Corn

PARTIAL BUDGET

Alternative: Convert 240 acres of dryland corn to irrigated corn

Additional Costs:

Fixed costs for irrigation equipment

§ 14770
11.569

Depreciation

Interest

Insurance 2,000
Variable costs
$ 20,400

43.200

Fertilizer and lime

Machinery variable costs and
pesticides

13,440
2311

Irrigation variable costs

Interest on variable costs

Reduced Revenue:

Dryland corn production
240y acres ¥ 125 bushels x $3.68

A. Total additional costs
and reduced revenue

$110.400

$218,090

Net change in profit (B—A)

Reduced Costs:

Variuble costs

§ 10320
27.840

Fertilizer and lime
Machinery variable costs and
pesticides

Interest on variable costs 1,145

Additional Revenue:

Irrigated corn production
240 acres x 220 bn x $3.68

B. Total additional revenue
and reduced costs

194,504

$233,609
$218,090
$15.519

fertilizer and lime and machinery variable costs
and pesticides are expected to increase with
irrigation. as shown below.

Pryland
Sd3/acre
$116/acre

Irrigated

$85/acre

180 acre

Fertilizer and lime

Machinery variable costs
and pesticides

Corn is expected to sell for $3.68 per bushel.
regardless of whether it is dryland or irrigated.

The proposed change will cause additional
fixed costs as well as additional variable costs.
Depreciation on the equipment is calculated using
straight-line depreciation at $14.770 per year.

Average annual interest is estimated using the
tormula presented in Chapter 9;

(Original cost + salvage value) 5

R

"

Fa

Using an assumed 5 percent interest rate for
the purchase of the irrigation equipment, fixed
interest comes out to $11.569 per year. The in-
surance costs are also fixed costs and are
included in that section of the partial budget.

Additional variable costs include the cost
of fertilizer, lime. machinery variable costs, and
pesticides, as well as direct variable costs asso-
ciated with the irrigation. Interest on variable
costs is calculated on half their total value, times
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the assumed short-term interest rate of 6 per-
cent. Interest is calculated only on half of the
production costs because they are assumed to be
incurred for six months. Other variable costs of
production are assumed not to change and hence
are not included in the partial budget.

The reduced revenue would result from
the loss of the sale of dryland corn. There are
240 acres multiplied by 125 bushels per acre
multiplied by $3.68 per bushel for a total of
$110,400 in reduced revenue. The sum of addi-
tional costs and reduced revenue equals
$218.090.

Additional revenue will be received from the
sale of the irrigated corn. A total of $194,304 in
additional revenue results from multiplying the
240 acres by the yield of 220 bushels per acre
and by the price of $3.68 per bushel, Reduced
costs are calceulated for fertilizer. lime. machin-
ery variable costs, and pesticides on the dryland
acres. As before, a variable interest charge is cal-
culated on half the total of these costs multiplied
by an assumed 6 percent interest rate.

The sum of additional revenue and reduced
costs is $233,609. From this total, the sum of
additional costs and reduced revenue, $218.090.
is subtracted to find the expected net change in
profit of $15.519. Because the difference is pos-
itive. the proposed change would increase profil.

FACTORS TO CONSIDER WHEN
CoMPUTING CHANGES
IN REVENUE AND COSTS

In addition o the usual problem of acquiring
good information and data, there are several
other potential problems when doing a partial
budget. The first is nonproportional change in
costs and revenue. This problem will occur more
often with costs. but it is possible for revenues.
Assume the proposed change is a 20 percent
increase (decrease) in the size of an enterprise.
It would be easy to take the totals for each exist-
ing expense and revenue and assume that each
will be 20 percent higher (lower). This could

be wrong for two reasons. Fixed costs would
not change unless the 20 percent change caused
an increase or decrease in capital investment.
Many relatively small changes will not. Even
variable costs may not change proportionally.
For example, adding 20) cows to an existing beef
or dairy herd of 100 cows will increase labor
requirements but probably by something less
than 20 percent. Also, as we saw in Table 12-2.
it there is an unused resource, such as labor. an
enterprise can be expanded up to a point with
no increase in the associated cash cost of that
resource. Economies and diseconomies of size
must be considered when estimating cost and
revenue changes.

Opportunity costs are other easily over-
looked items. They should be included on a
partial budget to permit a fair comparison of
the alternatives. This is particularly important
if the difference in capital or labor require-
ments is large. Additional variable costs repre-
sent capital that could be invested elsewhere,
S0 opportunity cost on them should be included
as another additional cost. The reverse of this
argument holds true for reduced variable costs,
S0 an opportunity cost on these should be in-
cluded as a reduced cost. Opportunity cost on
any additional capital investment becomes part
of additional fixed costs and likewise should
be a part of reduced fixed costs if the capital in-
vestment will be reduced.

Opportunity cost on the farm operator’s la-
bor may also be needed on a partial budget.
However, several things should be considered
when estimating this opportunity cost. Is there
really an opportunity cost for using additional
labor if it is currently unused? Free or leisure
time would be given up, and there may be an
opportunity cost on this time. Alternatively, the
farm operator may desire some minimum return
before using any excess labor in a new alterna-
tive. The same question exists in reverse if the
alternative will reduce labor requirements. Is
there a productive use for an additional 50 or
100 hours of labor, or will it just be additional
leisure time? What will it earn in the alternative




use, or what is the value of an additional hour of
leisure time? Answers to these questions help
determine the appropriate opportunity cost of
operator labor on a partial budget.

Another consideration is the unit of change
used in the partial budget. Is the budget based on
changes in total farm revenue and expenses, or is
it for 1 acre of crop or one head of livestock? In
other words. is the unit the whole farm or some
smaller unit? Some alternatives can be analyzed
either way if they have a common physical unit
such as acres. Others where the alternative in-
volves both changes in acres of crops and head
of livestock have no common unit of measure-
ment. They must be budgeted on a whole-farm
basis. Budgeting on a whole-farm basis is al-
ways the safer method to prevent any confusion
about the budgeting unit.

SENSITIVITY ANALYSIS

It is often difficult to estimate the average prices

and yields needed in a partial budget. Estimation
is particularly difficult if the budget projects
well into the future. Yet the accuracy of the anal-
ysis and of the resulting decision directly
depends on these values. A sensitivity analysis
of the budget can provide some additional infor-
mation on just how dependent the results are on
the prices and yields used.

Sensitivity analysis consists of doing the
budget computations several times. each with a
different set of prices or yields. The results show
how sensitive the estimated change in profit is to
changes in these values. One way to perform a
basic sensitivity analysis is to use low, average,
and high prices each in a different partial bud-
get. The same could be done for low. average.
and high yields, if appropriate. A comparison of
the results will show how sensitive the expected
change in profit is to price or yield variation.
This will provide the manager with some idea of
the risk involved in the proposed change.

Another way to do sensitivity analysis
would be to look at prices that, for example. are
10, 20, and 30 percent higher and lower than the
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expected average price. Using this method, one
of the prices may result in an expected change in
profit of somewhere near zero. meaning it is
close to the break-even price. For some types
of partial budgeting problems, it is possible to
compute the break-even price or yield directly,
which simplifies the calculations. Once a break-
even value is calculated, the manager can decide
if the future price or yield is more likely to be
above or below that value. This information can
help make the final decision.

The example in Table 12-3 can be used to il-
lustrate sensitivity analysis. The key figure in
this problem is the expected yield of the irrigated
corn. Current dryland yields are known, and in-
formation on the cost of the irrigation equipment
can be obtained fairly easily. We would expect
higher irrigated corn yields to favor purchasing
the equipment and vice versa. For example, an
expected irrigated corn yield of 200 bushels per
acre rather than 220 bushels per acre would
lower additional revenue by $17.664, making the
net change in profit a negative $2,145.

The break-even irrigated corn yield is the
value that makes the net change in profit equal
to zero. This requires a reduction of $15.519 in
additional revenue. Therefore, an irrigated yield
of around 202 bushels per acre is the break-even
value. Any irrigated yield higher than this value
would make it profitable to convert to irrigated
production,

In a similar fashion, sensitivity analysis for
the price of corn could be developed. Higher
prices would favor conversion to irrigated pro-
duction, and vice versa. If the corn price falls
below $3.39. irrigated production would be less
profitable than dryland, given the assumptions
about yields and equipment costs.

Sensitivity analysis and break-even calcula-
tions ¢an also be done on the budget in Table 12-2,
but it is more difficult because of the greater
number of prices and yields. However. it can be
done by holding all price and yield values con-
stant but the one of most interest.

The additional profit from adding 50 beef
cows was $1,160, which is about 3% of the
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expected revenue from the cattle sales. If cattle
prices were to fall by more than this percentage,
adding 50 cows would not be a profitable
alternative.

Performing a sensitivity analysis and com-
puting break-even values can require numerous
calculations. However, a partial budget is rela-
tively easy to set up on a computer spreadsheet.
Ongce this is done. it is quick and easy to change
a value and observe the result.

LIMITATIONS OF PARTIAL
BUDGETING

Partial budgets are easy to use. require minimal
data, and are readily adaptable to many types of
management decisions. However. partial bud-
geting does have some limitations. It can only
compare the present management plan with one
alternative at a time. This requires many budgets
when there are many allernatives to consider.
Partial budgeting can still be used in this situa-
tion but it can be time consuming.

The data in partial budgets are expected av-
erage annual changes in economic revenue and
expenses. While an alternative may increase
profit based on average changes, there are other
factors to consider when the changes are not
constant from year to year. An example would
be the planting of an orchard or other crop
where no revenue is expected for several years
and then expected 1o increase annually for sev-
eral years before reaching & maximum level.
Though it may be a profitable alternative based
on average annual values, it may be difficult to
meet the crop expenses in the early years and to
make any loan payments. In other words. the
cash shortage in the early years is not reflected
in the partial budget. Any type of change re-
quiring a large capital investment and revenues
that vary over time should be analyzed by more
detailed procedures that should include a cash
flow projection. (See Chapters 13 and 17.)

Partial budgets should include appropriate
opportunity costs to account for all economic

costs. However. they are not included as ac-
counting costs, so the expected change in net
profit shown on a partial budget should not be
interpreted as the expected change in accounting
profit. The expected change in net profit must be
adjusted for any opportunity costs included in its
calculation to find the expected change in ac-
counting profit.

FINAL CONSIDERATIONS

The partial budget in Table 12-3 can be used to
illustrate two additional factors to be considered
in the decision. Before adopting a proposed
change that appears to increase profit. any addi-
tional risk and capital requirements should be
carefully evaluated. If risk is measured in terms
of annual variability in profit, is the profit from
the irrigated acreage more or less variable than
the profit from the nonirrigated acres? Irrigation
should reduce the yield variahility. but the
increased costs make the producer more vulner-
able to price downturns. The decision maker
must evaluate the potential effects of additional
risk on the financial stability of the business.
Is the additional average profit worth the addi-
tional risk or variability of profit? Chapter 15
discusses risk in more detail.

Purchasing irrigation equipment will require
an additional capital investment. Is the capital for
acquiring the equipment available or can it be
borrowed? If it is borrowed, how will this affect
the financial structure of the business, risk. cash
flow requirements, and repayment ability? Will
this additional investment cause a capital shortage
in some other part of the business? These ques-
tions need to be evaluated carefully before making
the final decision to adopt the change. A profit-
able change may not be adopted if the increase in
profit is relatively small. it increases risk. or an
additional capital investment is required. Potential
changes requiring additional capital investment
can also be analyzed in other ways. See Chapter
I 7 for capital budgeting and other more compre-
hensive investment analysis methods.
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. SUMMARY

A partial budget is an extremely useful type of budget. It can be used to analyze many of the
common, everyday problems and opportunities that confront the farm and ranch manager. Partial
budgets are intended to analyze the profitability of proposed changes in the operation of the business
where the change affects only part of the farm plan or organization. The current situation is compared
to the expected situation after implementing a proposed change.

Data requirements are rather small, because only changes in costs and revenues are included
on a partial budget. The sum of additional costs and reduced revenue is subtracted from the sum of
additional revenue and reduced costs to find the estimated change in profit. A positive result indicates
that the proposed change would increase profit. However, any additional risk and capital require-
ments should be considered before making the final decision,

QUESTIONS FOR REVIEW AND FURTHER TH()[IGHT_

- Will partial budgets ever contain some fixed ownership costs? I yes, give an example of a partial budget that
might contain some fixed ownership costs,

2. List the types of changes that would appear in a partial budget for determining the profitability of participating
in & government farm program. The program requires that 10 percent of your cropland be left idle in exchunge
for a lump-sum payment.

Why are changes in opportunity costs included in partial budgets?
Assume that a proposed change would reduce labor requirements by 200 hours. If this was the farm operator’s

labor rather than hired hourly labor. would you include a reduced cost for labor? What factors would determine
the value 1o use?

. Partial budgeting can be used to develop a whole-farm plan. True or false? Explain?

Besides additional profit, what other factors should a farm operator take into account when evaluating a
proposed change?

( Box phote ) QP xtalfAGE Fotostock
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CasH FLow BUDGETING

CHAPTER OUTLINE

Features of a Cash Flow Budget

Constructing a Cash Flow Budget

Uses for a Cash Flow Budget

Maonitoring Actual Cash Flows

Investment Analysis Using a Cash Flow Budget
Summary

Questions for Review and Further Thought

Even the most profitable farms and ranches
occasionally find themselves short of cash.
Anticipating these shortages and having a plan
to deal with them is an important management
activity. A cash flow budget is a financial analy-
sis tool with applications in both forward planning

CHAPTER OBJECTIVES

1. ldentify cash flow budgeting as a tool for
financial decision making and business
analysis

Understand the structure and components
of a cash flow budget

[lustrate the procedure for completing
a cash flow budget

Describe the similarities and differences
between a cash flow budget and an
income statement

Discuss the advantages and potential uses
of a cash low budget

Show how to use a cash flow budget when
analyzing a possible new investment

and the ongoing analysis of a farm or ranch busi-
ness. Preparing one is the next logical step after
finishing the whole-farm plan and budget. The

«cash flow budget will provide answers to some

remaining questions. Is the plan financially fea-
sible? Will there be sufficient capital available

229
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at the specific times it will be needed? If not,
how much will need to be borrowed? Will the
plan generate the cash needed to repay any new
loans? These types of questions can be answered
by preparing and analyzing a cash flow budget.

FEATURES OF A CASH
Frow BUDGET

A cash flow budget is a summary of the pro-
jected cash inflows and cash outflows for a busi-
ness over a given period. This period is typically
a future accounting period. which is divided into
quarters or months. As a forward planning tool.
its primary purpose is to estimate the amount and
timing of future borrowing needs and the ability
of the business to repay these and other loans on
time. Given the large amount of capital today’s
commercial farms and ranches require and often
must borrow. cash flow budgeting is an impor-
tant budgeting and financial management tool,

A discussion of cash flow budgeting must
continually emphasize the word cash. All cash
flows must be identified and included on the
budget. Cash flows into a farm business from
many sources throughout the year, and cash is
used to pay business expenses and to meet other
needs. Identifying and measuring these sources
and uses of cash is an important first step in con-
structing a cash flow budget. The concept of
«cash flows is shown graphically in Figure 13-1.
In this figure, it is assumed that all cash moves
through the business checking account, making
it the central point for identilying and measur-
ing the cash flows.

Two things make a cash flow budget sub-
stantially different from a whole-farm budget.
First. a cash flow budget contains all cash flows,
not just revenue and expenses. and it does not
include any noncash items. For example, cash
inflows would include cash from the sale of
capital items and proceeds from new loans. but
not inventory changes. Principal payments on
debt and the full cost of new capital assets would
be included as cash outtlows, but depreciation
would not. The emphasis is on cash flows,

Cash inflows
(sales, hew loans, etc.)

$ $ $
Farm business
checking account

/N

Cash outflows
(expenses, debt payments, taxes, etc.)

Figure 13-1 Ilustration of cash flows.

regardless of source or use and whether or not
they are business revenue or expenses. For this
reason, personal and nonfarm cash revenue and
expenses may also be included in a cash flow
budget if they affect the amount of cash avail-
able for farm business use,

The second major difference between a
whole-farm budget and a cash flow budget is the
latter’s concern with the timing of revenue and
expenses. A cash flow budget also includes
when cash will be received and paid out as well
as for what and how much. This timing is shown
by preparing a cash flow budget on a quarterly
or monthly basis. Farming and ranching are sea-
sonal businesses, so many agricultural cash flow
budgets are done on a monthly basis to permit a
detailed analysis of the relation between time
and cash flows,

The unique characteristics of a cash flow
budget do not allow it to replace any other type of
budget or any of the records discussed in Part IL
It fills other needs and is used for different
purposes. However. it will be shown shortly that
much of the information needed for a cash flow
budget can be found in the whole-farm budget
and farm records.




Actual Versus Estimated Cash Flows

. By definition, a cash flow budget contains esti-

mates of cash flows for a future period. How-
ever, it is possible to record and organize the
actual cash flows for seme past period. The
Farm Financial Standards Council recommends
that a Sratement of Cash Flows be developed as
part of the standard end-of-year set of financial
statements for the farm business. Table 5-4 pro-
vided an example of a Statement of Cash Flows.
Recall that the Statement of Cash Flows is a
financial record, recording what has happened.
not a budget. which projects what will happen
in the future. In addition. compared to a cash
flow budget, the Statement of Cash Flows is
generally greatly condensed. typically recording
only the annual totals of cash received and cash
expended in various broad categories.

Keeping good records of actual cash flows
is important for several reasons. First, it cash
flow records are recorded and summarized
monthly. the monthly cash flow can be com-
pared with monthly budgeted values at the end
of each month. This comparison can provide an
early warning of any substantial deviations
while there is still time to determine causes and
make corrections. Second. detailed records of
actual cash flows can provide useful insight into
the financial structure of the business and show
how the operating. financing. and investing ac-
tivities combine and interact as sources and uses
of cash. Third, good records of actual cash flows
provide a starting point for developing the next
annual cash flow budget. With the totals and
timing of past cash flows, it is relatively easy to
make the adjustments needed to project cash
flows into the future. Reviewing past cash flows
also prevents some important items from being
overlooked on the new budget.

Structure of a Cash Flow Budget

The structure and format of a cash flow budget
are shown in Table 13-1 in condensed form.
This condensed budget illustrates the sources
and uses of cash, which need to be included on
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TABLE 13-1 | Simplified Cash

Flow Budget

Period 1 Period 2

1. Beginning cash balance S 1,000 8 500
Cash inflows:
2. Farm product sales £ 2.000

3. Capital sales 0

$12.000
5,000
4. Miscellaneous cash ihcome 1] 500
5. Total cash inflow $ 3.000 $18.000
Cash outflows:
S 3500 £ 1.800
10,000 0
8. Miscellaneous expenses 00 200
S14.000 & 2,000

6. Farm operating expenses

7. Capital purchases

9, Total cash outflow
10, Cash balance

(line 5 — line 9) =11.000 16,000
11, Borrowed funds needed 11,500 0
12, Loan repayments

(principal and interest) 11700
13. Ending cash halance

(line 10+ line 11 — line 12) 500 4,300

14. Debt outstanding 11,500 0

any cash flow form. There are five potential
sources of cash:

1. The beginning cash balance. or cash on
hand at the beginning of the period
. Farm product sales. or cash revenue from
the operation of the farm business
. Capital sales. or the cash received from the
sale of capital assets such as land. machinery,
breeding livestock. and dairy cattle
. Nonbusiness cash receipts, which would
include nonfarm cash income, cash gifts,
and other sources of cash
5. New borrowed capital or loans received

The last source cannot be included in the cash
inflow section yet, because borrowing require-
ments are not known until the cash outflows are
matched against the cash inflows,
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Table 13-1 also shows the four general uses
of cash. They are

|. Farm operating expenses, the normal and
usual cash expenses incurred in producing
the farm revenue
. Capital purchases, the full purchase price
of any new capital assets such as land,
machinery. and dairy or breeding
livestock
. Nonbusiness and other expenses, which
would include cash used for living expenses,
income and Social Security taxes. and any
uses of cash not covered elsewhere
4. Principal payments on debt: interest payments
should also be included here, unless they
were included as part of the operating
expenses

The difference between total cash inflows and
total cash outflows for any period is shown as
the ending cash balance for that period.

Only two periods are shown in Table 13-1.
but once the basic procedure is understood, the
budgeting process can be extended to any num-
ber of periods. In the first period. the total cash
inflow of $3.000 includes the beginning cash
balance. The total cash outflow is $14.000), leav-
ing a projected cash balance of —$11,000. New
borrowing is needed to cover the deficit. The
new borrowing should cover the actual cash
deficit plus some additional cash to provide a
minimum cash balance. In this case, the mini-
mum cash balance required is $500.

Total cash inflow for the second period is es-
timated to be $18,000, resulting in a cash balance
of $16,000 after subtracting a total cash outflow
of $2,000. This large cash balance permits paying
off the debt incurred in the first period, estimated
at $11.700 when interest of $200 is included. The
result is an estimated $4.300 cash balance at the
end of the second period. Following this same
procedure for all subsequent periods traces out
the projected level and timing of borrowing and
debt repayment potential,

CONSTRUCTING A CASH
FrLow BUDGET

Considerable information is needed to construct
a cash flow budget. For simplicity and to ensure
accuracy, a logical, systematic approach should
be followed. The following steps summarize the
process and information needs:

I. Develop a whole-farm plan. It is impossible
to estimate cash revenues and expenses
without knowing what crops and livestock
will be produced.

2. Take inventory. This should include existing
crops and livestock available for sale during
the budget period.

. Estimate crop production and, for
combination crop and livestock farms,
estimate livestock feed requirements. This
step projects crops available for sale after
meeting livestock feed requirements. It
may show a need to purchase feed if
production plus beginning inventory is
less than what is needed for livestock.

. Estimate cash receipts from livestock
enterprises. Include both livestock included
in the beginning inventory and those to be
produced and sold within the year. Sales of
livestock products such as milk and wool
should also be included.

. Estimate cash crop sales. First, determine
a desired ending inventory either for feed use
or sale next year. Next, compute the amount
available for sale as beginning inventory plus
production lesy livestock feed requirements
less desired ending inventory.

. Estimate other cash income such as revenue
from custom work or government farm
program payments. If the budget includes
both business and personal cash flows,
include rent. interest, or dividends on
nonfarm investments plus any other
nonfarm sources of cash revenue.

. Estimate cash farm operating expenses.
Reviewing actual cash flows for the past




year will prevent overlooking items such
as property taxes, insurance. repairs, and
other cash expenses not directly related to
crop and livestock production.

. Estimate personal and nonfarm cash
expenses. Included here would be cash
needed for living expenses, income and
Social Security taxes, and any other
nonfarm cash expenses. A farm business
organized as a corporation or a partnership
rather than a sole proprietorship may choose
not to include any nonfarm income or
expenses. If the budget is for the farm business
only, simply estimate the cash withdrawals
that will be needed throughout the year.

. Estimate purchases and sales of capital
assets. Include the full purchase price
of any planned purchases of machinery,
buildings, breeding livestock, and land.
as well as the total cash to be received
from the sale of any capital assets.

. Find and record the scheduled principal and
interest payments on existing debt. This
will be primarily noncurrent debt, where
the amounts and dates of each payment are
shown on a repayment schedule. Any
carryover current debt from the previous
year should also be included here.

The data estimated and organized in these
steps can now be entered on a cash flow form.
With a few more calculations, the result will be
an estimate of borrowing needs for the year, the
ability of the business to repay these loans, and
the timing of each. Key assumptions about sell-
ing prices. input costs, and production levels
should be well documented before the plan is
presented to a lender.

A Cash Flow Budgeting Form

Printed forms for completing a cash flow budget
are available from many sources. including
lending agencies and the agricultural extension
service in most states. These sources, as well as
commercial software firms,. may have computer
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programs that can be used. A cash flow budget
can also be constructed by anyone familiar with
any of the spreadsheet software programs.
Table 13-2 illustrates one type of form for a cash
flow budget. To save space, only the headings
for the first three columns are shown. Other
forms may differ in organization, headings, and
details, but all provide the same basic
information.

The first 11 lines of the form are for record-
ing cash inflows projected from both farm and
nonfarm sources with the total cash inflow
shown on line 12. In this example, both nonfarm
cash income and expenses will affect the cash
available for farm business use, so these items
are included in the budget, even though they are
not directly related to the farm business. The to-
tal annual amount expected for each cash inflow
is recorded in the Toral column. This amount is
then allocated to the month or months when it
will be received.

Cash farm operating expenses are listed on
lines 13 through 31, with the total on line 32, As
with all entries on a cash flow budget. the pro-
jected total for each expense item is put in the
Total column, and this amount is then allocated
to the month or months when the cash will be
needed. The sum of total expenses for the indi-
vidual months should always be compared with
the sum in the Total column on line 32. This
cross-check will show whether any errors were
made when allocating individual cash expenses
to specific months.

Several other possible cash outflows are
shown on lines 33 through 42. Capital expendi-
tures for replacement or expansion of machinery
and equipment, breeding livestock, land, and
buildings require cash. The full purchase price
for any capital expenditures should be recorded.
even when borrowing will be used to make
the purchase. One purpose of the budget is to
estimate the necessary amount of such borrow-
ing. Family living expenses. income and Social
Security taxes, and other nonfarm cash expenses
should be entered on lines 36 through 38,
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TABLE 13-2 | Form for a Cash Flow Budget

Cash Flow Budget

Name: L. M. Farmer Jan Feb

Beginning cash balance
Operating receipts:
Crop sales

Feeder livestock sales

Livestock product sales

Other sales and receipts

Capital receipts:

Breeding livestock sales

Machinery and equipment sales

Other capital asset sales

Nonfarm income:

Wages and salary

Investments and rents

Other nonturm incoms
Total cash inflow (add lines 1-11)
Operating expenses:

Seed

Fertilizer and lime

Pesticides

Other crop expenses

Fuel and lubricants

Wages and salaries, benefits
Machine hire

Feed purchases

Feeder livestock purchases
Livestock expenses

Repairs 10 machinery

Repairs to buildings, improvements
Cash rent paid
Supplies

Property taxes

Insurance

Utilities

Auto and pickup (farm share)

Other farm expenses

‘Total cash operating expenses (add lines 13-31)

Capital expenditures:

Machinery and equipment

Breeding livestock
Other capital and asset sales




. TABLE 13-2

(CONTINUED)
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Cash Flow Budget

Name: L. M. Farmer

Jan Feb

Other expenditures:

Family living expenses

Income tax and Social Security

Other nonfarm expenses

Scheduled debt payments:

Current debt—principal

Current debt—interest

Noncurrent debt—principal

Noncurrent debt—interest

Total cash outllow (add lines 32—42)

Cash available (line 12 - line 43)

New horrowing:

Current

Noneurrent

Total new borrowing (line 45 + 46)

Payments on new current debt:

Principal

Interest

Total new debt payments (line 48 + 49)

Ending cash balance (line 44447-50)

Summary of debt outstanding:

Current

Noncurrent

Total debt outstanding

All personal expenses, such as automobile ex-
penses and medical and life insurance premi-
ums, should be included in family living
expenses,

Lines 39 through 42 are used to enter the
scheduled principal and interest payments on
debt incurred in past years. Entries here would
be payments on noncurrent debt, as well as
on any current debt carried over from the past
year. Only scheduled payments on old debt are
entered in this section, because payments on any
new debt incurred during the coming year will
be computed and entered in a later section.

Lines 32 through 42 are summed to get total
annual cash outflows and totals for each month,

with the amount entered on line 43. Next. the total
estimated cash available at the end of the month is
calculated by subtracting line 43 from line 12,
with the result entered on line 44. If the total cash
outflow is greater than the total cash inflow, the
cash available will be negative. and new borrow-
ing or other adjustments will be needed to obtain
a positive ending cash balance. Any new borrow-
ing is entered on line 45 or 46, depending on the
type of loan. The total new borrowing (line 47) is
added to the cash available on line 44 to find the
ending cash balance for the month. When new
current borrowing is needed to cover a cash defi-
cit. no cash would be available to pay down new
current debt, so line 30 will be zero in this case.
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If the cash available on line 44 is greater
than zero. the total cash inflow for the month
was greater than the total cash outflow. This
amount can be used to pay off part or all of any
new current debt incurred earlier in the year or
the cash balance can be carried over to a future
period. If the available cash is used to pay down
new current debt. the principal and interest are
entered on lines 48 and 49. If the ¢ash balance is
used to pay down new current debt, the amount
of debt repayment is selected in such a way that
the final ending cash balance on line 51 is posi-
tive. The ending cash balance is found by taking

the cash available in line 44, adding the total of

new borrowing in line 47, and subtracting the
total new debt payments in line 50. The ending
cash balance in line 51 is transferred to line | of
the next month as its beginning cash balance.
Lines 52 through 54, summary of debt out-
standing. are nol a necessary part of a cash flow
budget. However. they summarize the debt situa-
tion for the business and provide some useful in-
formation. For each type of debt, the amount
outstanding at the end of any month will equal the
amount at the end of the previous month. plus any
new debt, minus any principal payments made
during the month. Lines 52 and 53 should be
summed for each month, and the total debt out-
standing should be entered on line 54. This figure
shows the pattern of total debt and its changes
throughout the annual production cycle. This pat-
tern will often repeat itself each year because of
the seasonal nature of agricultural production, in-
come. and expenses. Some lenders specify a
maximum amount of debt the operator can have
outstanding at any given time during the year.
This part of the budget helps project whether this
limit will allow sufficient capital to be barrowed.

Example of a Cash Flow Budget

A completed cash flow budget is shown in
Table 13-3. It will be used to review the bud-
geting steps and to point out several special
calculations. The first estimates needed are the
beginning cash balance on January 1 and all
sources and amounts of cash inflows for the

year. These amounts are entered in the Total col-
umn and then allocated to the month or months
when the cash will be received.

From the Balance Sheet in Table 4-4 we saw
that the cash on hand on December 31. 2020, was
$37.800. This figure is the available cash to start
our new accounting period on January 1. 2021, In
this example, we assume I. M. Farmer is planning
to implement Plan | from Table 11-6. However,
the total cash crop sales figure in Table 13-3 will
differ from projected gross income from crops in
Table 11-6 because of adjustments to the crop inven-
tories. In Table 44, we saw that inventories valued
at $144,030 were available at the end of 2020.
We also saw. in Chapter 5. that borrowed money
is earning an average loss on this farm. Conse-
quently, I M. plans to reduce his crop inventories
somewhat over the course of 2021 to reduce the
need for borrowing. In this case. we assume he
wanlts to end the next year with $130,310 of crops
in inventory. From the first column of Table 11-6,
we see that, following Plan 1, the projected crop
value for 2021 is $390.880. Beginning invento-
ries are valued at $144.030. If ending inventories
are projected to be worth $130.310, then the crop
sales for 2021 would equal $390.880 + $144.030
— $130,310 or $404.600. The projected livestock
sales in Table 11-6 include $84.270 in calves and
$9,450 in cull cows. The calf sales are entered as
an operating receipt. while the sale of the cull
cows is listed as a capital receipt. As shown in the
Income Statement, Table 5-3, LM. farmer carned
at total of $34.400 in government program and
crop insurance payments in 2020 and other farm
income, and this amount is assumed to be the
same in 2021, The nonfarm income is assumed to
be the same as the previous year. $22.500. Of that
total. $20.500 is from wages and salaries. paid
monthly, while $2.000 is rental income. paid
quarterly. The final source of cash inflow in this
example is the projected sale of used machinery.
estimated to bring $25.000 in cash.

The total cash inflow for any month other
than January cannot be determined until the be-
ginning cash balance for that month is known.
The ending cash balance for each month becomes
the beginning cash balance for the next month.




Thus, the budget for 1 month must be completed
before beginning the budget for the next month.

The next step is to estimate total cash oper-
ating expenses by type, placing each amount in
the Total column. Each expense estimate 18 then
allocated to the appropriate month(s), and the
total expenses for each month are entered on
line 32. In the example, the total annual cash
operating expenses are projected to be $367,980,
the same amount as in the whole-farm budget.
In this case. it is assumed that the noncash ac-
crual adjustments to the expense items will be
minimal. so that all the budgeted cash expenses
will be paid in this accounting period. The same
procedure is followed for capital expenditures,
family living expenses, income taxes. and Social
Security payments.

Another important requirement for cash is
the scheduled principal and interest payments on
debt outstanding at the beginning of each year.
These amounts are shown on lines 39 through 42.
The operator begins this vear with $80,500 of
short-term debt, shown on line 52. In January and
February, the short-term debt is paid off (line 39),
largely through selling available crop inventory.
For some term debt, the total payment remains
the same each month, meaning that as the amount
owed falls, interest owed each month also falls,
so that more principal is paid each time. In other
cases, equal principal payments may be due each
time, meaning the total payment will decrease
over time as interest falls. In this example. ma-
chinery debt is paid monthly. and it is assumed
that equal total payments are made. In January
through March, total monthly machinery pay-
ments (principal and interest) are $2.842 (lines
41 and 42). In March, a new loan of $45.000 is
taken out to offset the cost of the $50,000 in ma-
chinery purchased. It is assumed that the loan is
taken out at a 5 percent interest rate and will be
paid back over 5 years. The principal and interest
payments on this new noncurrent debt ($849 to-
tal each month) are added to the previous totals.

The farm mortgage is paid annually. In this
example. $14.985 in principal and $10.,025 will
be paid in November. The principal and interest
for the mortgage payment are added to the

CuAPTER 13 Cash Flow Budgeting 237

payments for machinery to get the total noncurrent
principal and noncurrent interest in November
(lines 41 and 42). Chapter 19 provides details on
types of loans and their repayment.

Total cash outflow for the year (line 43),
calculated by summing lines 32 through 42, is
$661.251 in the example. These steps should be
completed before any of the calculations on
lines 45 1o 54 are attempted.

In the month of January, total cash inflow is
$97,508 (line 12) and total cash outflow is
$79.230 (line 43). leaving $18.278 of cash avail-
able at the end of January (line 44). The total cash
outflow includes scheduled debt payments of
$60.000 for current debt with $2,013 in interest
also due on this debt, plus $2.102 of noncurrent
debt with associated interest of 740. As discussed
previously. this principal and interest are for the
machinery loans. Because cash available is a pos-
itive figure, there is no need to take out any new
loans in January and lines 45 through 47 are all
zero. The ending cash balance becomes $18.278,
as shown on line 51. The first column of lines 52
and 53 indicate there was a current debt balance
of $80.500 and a noncurrent debt of $352,504 at
the beginning of the year. This total is the sum of
the noncurrent portion of the machinery notes
outstanding, $135,694, the noncurrent mortgage
outstanding, $175.690, and the $40,850, which is
the portion of these debts due in the next year.
(See Table 4-4.) In January, $60,000 in principal
was paid on the current debt and $2.102 on the
noncurrent debt. bringing the balances to $20.500
for current debt and $350.402 for noncurrent debt.

The next step is to transfer the January end-
ing cash balance of $18,278 to the begin-
ning cash balance for February. Calculations for
February are similar to those for January. Cash
inflow is sufficient to cover cash outflow and
no new debt need be incurred. The ending bal-
ance of $28,306 becomes the beginning balance
of March. Note that the remaining current debt
of $20.500 was paid in February, along with in-
terest of $103 on this balance.

In March. an old piece of machinery is sold
for $25.000. and a new one costing $50.000 is
purchased, partly with a cash payment of $5.000,
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and partly by an additional noncurrent loan of
$45.000. The new noncurrent loan brings the
ending cash balance to a positive figure, so no
new current borrowing is needed. The ending
cash balance of $1.852, after the noncurrent
loan is included, becomes the beginning cash
balance in April. The noncurrent debt increases
in March to $391.170 because the additional
loan secured of $45.000 is considerably larger
than the scheduled noncurrent debt principal
payment of $2,121.

In April. cash outflow exceeds cash inflow
by $45.426. To cover the shortfall, a new current
loan of $46.500 will be needed. The loan will
leave a projected ending balance of $1.074. In
case of unexpected cash needs, the farm opera-
tor in this example always wants at least $1.000
in cash available in each month. After the ap-
propriate adjustments in the loan balances on
lines 52 and 53, April will end with an estimated
$434.878 of debt outstanding.

This example shows that additional new
borrowing will also be needed in May and June.
Payments can be made in July, when some of the
wheat crop is sold. A total of $26.685 in cash
(line 44) is available. All of this cannot be used
for principal payments, however, as there will be
some interest due. and a positive ending balance
of at least $1.000 is needed.

In this example. $46.500 is borrowed in
April. $45.900 in May, and $27.700 in June. An
interest rate of 6 percent per year is assumed to
be in place for these loans. Interest due 1s calcu-
lated using the equation

Interest = principal X rate x time

Principal Interest

April
Borrowing

May
Borrowing

§ 46,500 x 6% x 3/120fayear=  $698

$ 45900 x 6% x 212 of ayear=  $439

lune
Borrowing

§ 27,700 x 6% x 1112 of a year =

Total S120.100

Sufficient cash is not available in July to re-
pay all new current debt to date, including the
interest due of $1.295. However. sufficient cash
is available to pay 524,300 of the current debt
principal, reducing the balance to $95.800.

In August, again there is insufficient cash on
hand to pay the remaining debt. In this month,
I month’s interest, or $479. is owed on the bal-
ance of the current loans, $95.800. A principal
payment of $3,000 can be made. bringing the
balance of the current loans to $92.800. After
the principal and interest are paid on these loans.
the ending cash balance in August is $1,113. In
September, again the surplus cash is insufficient
to pay all the new current borrowing. Interest of
$464 is paid. along with principal payments of
$12.500, bringing the balance on the current
debt to $80.300. In October. sufficient cash is
available to pay the remaining $80,300 in princi-
pal on the new current borrowing, as well as
$402 for the interest owed. In November cash
inflow exceeds cash outflow, so no new borrow-
ing is needed. Note that in November, the farm
mortgage is paid. In December, 1. M. Farmer
plans 1o purchase inputs and supplies for the
coming year (o reduce his income taxes and 1o
take advantage of discounts. Although his deficit
in cash available is only $871. he anticipates bor-
rowing $40.000 so he will have cash on hand the
following January to purchase additional inputs.
With a new current loan of $40.000, the ending
cash balance would be $39.129,

This example assumed that monthly cash
shortages would primarily be met by new current
borrowing. However, other potential solutions to
monthly cash shortages should be investigated
first. For example, could some products be sold
earlier than projected to cover negalive cash bal-
ances? Could some expenditures. particularly
large capital expenditures. be delayed until later
in the vear? Would it be possible to change the
due date of some expenditures such as loan pay-
ments, insurance premiums. and family expendi-
tures to a later date? These adjustments would
reduce the amount of new borrowing needed for
some months and reduce interest expense. Using




a software program or electronic spreadsheet
makes it relatively easy to estimate how such
changes would affect the total interest paid over
the year. For example. interest savings from
fewer new loans might be more than enough to
offset a reduced price from selling a little earlier
than planned.

USES FOR A CASH
FrLow BUDGET

The primary use of a cash flow budget is to proj-
ect the timing and amount of new borrowing
that the business will need during the year and
the timing and amount of loan repayments.
Other uses and advantages are as follows:

I. A borrowing and debt repayment plan
can be developed to fit an individual
farm business. The budget can prevent
excessive borrowing, and it shows how
repaying debis as quickly as possible will
save interest.

2. A cash flow budget may suggest ways to
rearrange purchases and scheduled debt
repayments to minimize borrowing. For
example. capital expenditures and insurance
premiums might be moved to months
where a large cash inflow is expected.
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. A cash flow budget can combine business
and personal financial affairs into one
complete plan.

. A bank or other lending agency is better
able to offer financial advice and spot
potential weaknesses or strengths in the
business based on a completed cash flow
budget. A realistic line of credit can be
established.

. By planning ahead and knowing when
cash will be available. managers can
obtain discounts on input purchases
by making a prompt cash payment.

. A cash flow budget can also have a payoff in
tax planning by pointing out the income tax
effects of the timing of purchases, sales, and
capital expenditures.

. A cash flow budget can help spot an
imbalance between current and noncurrent
debt and suggest ways to improve the
situation. For example. too much current
debt relative to noncurrent debt can create
cash flow problems.

Other uses and advantages of a cash flow
budget could be listed. depending on the indi-
vidual financial situation. The alert manager
will find many ways to improve the planning
and financial management of a business through
the use of a cash flow budget.

Box 13-1

Not necessarily! While a positive net cash
flow is certainly preferred to a negative one. it
doesn’t always mean a positive profit. There are
too many differences between a cash flow budget
and an income statement. A cash flow budget
does not include noncash items such as inventory
changes and depreciation, which do affect profit.
It does include cash items such as loan payments,
new loans. and withdrawals for personal use,
which do not affect profit.

Does Positive Cash Flow Mean a Profit?

A large positive net cash flow and a low profit
can occur whenever there are receipts from sales
of capital assets such as land and breeding live-
stock, cash gifts or inheritunces, large nonfarm
revenue, new loans, large depreciation. or inven-
tory decreases. Negative cash flow and a good
profit could result from substantial inventory
increases, cash purchases of capital assets. and
larger-than-usual debt payments and personal
withdrawals.
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MONITORING ACTUAL
CasH FrLows

A cash flow budget can also be used as part of a
system for monitoring and controlling the cash
flows during the year. The control function of
management was discussed earlier, and one con-
trol method using a cash flow budget will be
illustrated here. A form such as the one shown in

TABLE 13-4

Table 13-4 provides an organized way to com-
pare budgeted cash flows with actual amounts.
Budgeted total annual cash flow for each item
can be entered in the first column. The total bud-
geted cash flow to date is entered in the second
column, and the actual cash flow to date in the
third column. If the figures are updated monthly,
or at least quarterly. it is easy to make a quick
comparison of budgeted and actual cash flows.

A Form for Monitoring Cash Flows

Name

Year

Deviation
from budget

Actual
to date

Budget
to date

Beginning cash balance

Operating receipts:

Crop sales

Murkel livestock sales

Livestock product sules

Other sales and receipts

Capital receipts:

Breeding livestoch sales

Muchinery and equipment sales

Other capital asset sales

Nonfarm income:

Wages and salaries

[nvestments and rents

Other nonfarm income

Total cash inflows (add lines 1-11)

Operating expenses:

Seed

Fertilizer and lime

Pesticides

Otligr crop expenses

Fuel and lubricants

Wages und salaries, benefils

Machine hire

Feed purchases

Feeder livestock purchases

Livestock expenses

Repairs to machinery

Repairs to buildings, improvements

Cash rent paid

Supplies




. TABLE 13-4

(CONTINUED)
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Name

Year

Annual
budget

Deviation
from budget

Actual
to date

Budget
to date

Property tuxes

Insurance

Utilities

Legal and business fees

Other farm expenses

Capital investments:

Machinery and equipment

Buildings and improvements

Breeding livestock

Nonfarm expenses and withdrawals:

Family living and income taxes

Other withdrawals

Total cash outflows (add lines 13-36)

Ending cash balance (line 12 - 37)

This comparison is a means of monitoring
and controlling cash flows, particularly cash out-
flows, throughout the year. Outflows exceeding
budgeted amounts are quickly identified, and ac-
tion can be taken to find and correct the causes.
Estimates for the rest of the year can also be re-
vised. Actual results at the end of the year can be
used to make adjustments in budgeted values for

next year, which will improve the accuracy of

future budgeting efforts. In addition, monitoring
and updating actual cash flows throughout the
year makes il easy 1o put together the annual
Statement of Cash Flows for the business, such
as the one seen in Table 5-4.

INVESTMENT ANALYSIS USING
A CasH FLow BUDGET

The discussion to this point has been on using a
cash flow budget that covers the entire business
for one year. There is another important use for a
cash flow budget. Any major new capital invest-
ment. such as the purchase of land, machinery, or

buildings, can have a large effect on cash flows,
particularly if’ additional capital is borrowed to
finance the purchase.

Borrowed capital requires principal and inter-
est payments, which represent new cash outflows.
The question to answer before making the new
investment is, Will the new investment generate
enough additional cash income to meel its addi-
tional cash requirements? In other words. is the
investment financially feasible. as opposed 10 eco-
nomically profitable? An example illustrates this
use of a cash flow budget. Consider the partial
budget example in Table 12-3. Irrigating 240 acres
of corn was projected to be profitable, but will it
be feasible in terms of cash flow? The relevant
information is gathered below:

5416.000
2.000
83,904
26.606

Cost of irrigation system

Annual insurance on equipment

Additional crop income from yield increase

Additional crop expenses from higher
input levels (including interest on
operating costs)

[rrigation expenses 13,440
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Box 13-2

Cash flow budgets can be created for each
enferprise. These can be done on a unit basis (e.g.,
for 1 acre of a crop or one head of livestoek) and
then multiplied by the number of units. Then,
these enterprise-by-enterprise cash flow budgets
can be used as the basis for completing the overall
whole-farm cash flow budget. One advantage of

Cash Flow by Enterprise

this method is that it is harder 1o overlook items
when dealing with a single enterprise. As a result,
the overall cash flow budget would be likely to
be more accurate, Another advantage is that the
effect on cash flows of eliminating. adding, or
chunging the level of an enterprise, or changing
key commodity prices, can easily be estimated.

Table 13-5 shows the cash flow of this invest-
ment for different loan periods. Assuming a
10 percent down payment for the irrigation
equipment. $374.400 would need to be financed
at an assumed interest rate of 5 percent. Payments
will be made annually. For loan terms of 5 or
10 years. the investment will not cash flow, so
unless the cash deficit can be made up else-
where. the investment is not feasible unless lon-
ger term financing is available.

At this point, the purchase of the irrigation
system should be incorporated into a cash flow
budget for the entire farm. This budget may
show that other parts of the farm business are
generating enough excess cash to meet the nega-
tive cash flow that would result from the

purchase of the irrigation system under a shorter
loan life. If not, it would be necessary 1o negoti-
ate with the lender for a longer loan with smaller
annual payments. This solution would help re-
duce the cash flow problem but would extend
principal and interest payments over a longer
period and increase the total amount of interest
paid. If sufficient cash is available in the year of
purchase. a higher down payment and smaller
initial loan could also make this investment fea-
sible with a shorter term loan.

This cash flow analysis did not include any
effects the investment would have on income
taxes. However, a new investment can have a
large impact on income taxes to be paid. which
in turn affects the net cash flows. Accuracy is

TABLE 13-5 | Cash Flow Analysis for an Irrigation Investment

Years of financing at 3% with 10% down payment

10 15 20 25

Cash inflow:

Increase in crop income $83.904
Cash outflow:

$26.606
13,440
86,477
2,000
$128.523

—544.619

Additional crop expenses
Irrigation expenses
Principul und interest payments
Insurance

Total cash outlow

Net cash flow

$83.904

526,606

48,487

$90,533
—56.629

$83.904 $83.904 $83.904
$26.606
13.440
36,071
2.006)
78,117
$5,787

526,606
13,440
30,043

2,000
$72.089

511,815

526,606
13,440
26,565

2,000
$68,611
$15.293

13.440

2,000




improved if afrer-rax cash flows are used in this
type of analysis. (See Chapter 16 for a discus-
sion of income taxes.)

Land purchases often generate negative cash
flows for a number of years, unless a substantial
down payment is made. New livestock facilities
may require significant cash for construction.
breeding stock, and feed before any additional
cash income is generated. Orchards and vineyards
may take a number of years before they become
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productive and generate cash revenue. These ex-
amples illustrate the importance of analyzing a
new investment with a cash flow budget. Tt is al-
ways better to know about and solve a cash flow
problem ahead of time than to be faced with an
unpleasant surprise. In some cases, there may be
no way to solve a projected negative cash flow as-
sociated with a new investment. In this situation.
the investment would be financially infeasible. be-
cause the cash flow requirements cannot be met.

A cash flow budget is a summary of all cash inflows and outflows for a given future period. The
emphasis is on cash and all cash flows, regardless of type, source, or use. Both farm and personal
cash needs are included on a cash flow budget. No noncash entries are included. A cash flow budget also
includes the timing of cash inflows and outflows to show how well they match up. The result provides an
estimate of the borrowing needs of the business. its debt repayment capacity, and the timing of both.

A cash flow budget can also be used to do a financial feasibility analysis of a proposed invest-
ment. The investment may cause major changes in cash income and cash expenses, particularly if new
borrowing is used to finance the purchase. A cash flow analysis concentrating on just the cash flows

resulting from the purchase will indicate whether the investment will generate the cash needed to
meet the cash outflows it causes. If not, the purchase needs to be reconsidered. or further analysis
done, to be sure the cash needed is available from other parts of the business.

QUESTIONS FOR REVIEW AND FURTHER THOUGHT _

Why is machinery depreciation not included on 4 cash flow budger?

Identify four sources of cash inflows that would not be included on an income statement but that would be
on a cash flow budget. Why are they on the cash flow budget?

Tdentify four types of cash outflows that would not be included on an income statement but that would be
ona cash flow budget. Why are they on the cash flow budget?

. Identify four noncash entries found on an income statement but not on a cash flow budget.

Discuss the accuracy of the following statement: A cash flow budget can be used o show the projected profit

from the business.

. Discuss how you would use a cash flow budget when applving for a farm business loan.

. Assume you would like to make an investment in agricultural land in your area. Determine local land prices.
cash rental rates, and the cash expenses you would have as the land owner. Construct a 5-year cash flow budget
for the investment. assuming that 60 percent of the purchase price is borrowed with 4 20-year loan at a 3 percent
interest rate. Would the investment be financially feasible without some additional source of cash inflow?

. A feasible cash flow budger should project a positive cash balance for each month of the year. as well as
for the entire year. When making adjustments to the budget to achieve this. should you begin with the

annual cash Mow or the monthly values? Why?
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IMPROVING MANAGEMENT
SKILLS

he management skills presented in Parts L. 1L I1I. and IV will now be extended
and applied to specific areas of the farm or ranch business. In addition. some of the
simplifying assumptions. such as knowing prices and output in advance. will be
relaxed, and decision making in a risky environment will be discussed.

A beginning farmer or rancher must decide on what type of business organization
to use, and this decision should be reviewed throughout the life of the business.
Business organization refers to the legal and operational framework in which
management decisions are made and carried out. Choices include sole proprietorship.
partnership. corporation. and others. They are discussed m Chapter 14, Over time,
changes in family size and involvement, goals. tax rules. and financial conditions will
require adjustments to the organizational structure of the business.

Agriculture is arisky business. Few decisions can be made with complete information
about the future. Usually, there is uncertainty about prices, yields, and other production
and financial conditions. Chapter 15 provides some methods to improve decision making
under uncertainty, and discusses some techniques for reducing the risk inherent in
agricultural production. marketing, and finance.

A profitable farm or ranch business eventually will have to use part of its profits to
meet its income tax obligations. These tax payments affect the cash flow of the business




and slow the growth in equity. Chapter 16 discusses how management decisions affect
income taxes and why a manager should consider the tax effects of all decisions made
throughout the year. It also discusses some basic tux management strategies that may
be useful to meet a goal of maximizing after-tax profit.

Many resources used in agriculture are long-term investments that tie up large
amounts of capital, These investment decisions can affect the financial condition of
the business for many years. Chapter |7 explains various investment analysis
techniques, such as capital budgeting, net present value, and internal rate of return.
Using these tools will help farm managers make better decisions about long-term
capital investments and financing methods.

Chapter 18 presents information on enterprise analysis. or how to analyze
individual enterprises as profit and/or cost centers. Procedures for analyzing the
profitability and efficiency of the entire business were discussed in Chapter 6. However,
a problem may be caused by only one or two of the enterprises. Enterprise analysis
helps pinpoint problems in the business and as such is an important tool for the control
function of management.
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CHAPTER

FARM BUSINESS
ORGANIZATION
AND TRANSFER

CHAPTER OUTLINE

Life Cycle

Sole Proprietorship

Joint Ventures

Operating Agreements
Partnerships

Corporations

Limited Liability Companies
Cooperatives

Trusts

Transferring the Farm Business
Summary

Questions for Review and Further Thought

CHAPTER OBJECTIVES

1. Describe the sole proprietorship,
partnership. corporation. limited liability
company, and cooperative as primary
forms of business organization available
to farmers

Discuss the organization and
characteristics of each form of business
organization

Compare the advantages and
disadvantages of each form of business
organization

Summarize the important factors to be
considered when selecting a form of
business organization

Compare alternative arrangements for
transferring the income. ownership.
and management of a farm business
from one generation to the next
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Any business, including a farm or ranch. can be
organized in a number of different ways. Many
managers change the type of organization during
the life of their business to meet changing goals
and objectives.

The five most common forms of business
organization for farms and ranches are: (1) sole
(or individual) proprietorship, (2) partnership,
(3) corporation, (4) limited lability company
(LLC). and (5) cooperative. Each one has different
legal and organizational characteristics and is sub-
ject to different income tax regulations. Accord-
ing to the 2012 U.S. Census of Agriculture, nearly
87 percent of U.S. farms are organized as sole pro-
prictorships. approximately 7 percent are partner-
ships. and just over 5 percent are corporations. Of
the farms organized as corporations, the majority
are family held with 10 or fewer sharcholders. In
addition, a few farms and ranches are organized as
limited liability companies or cooperatives or
have operating agreements with other businesses.

The proper choice of organization depends
on factors such as the size of the business, the
number of people involved in it, the career stage
and age of the primary operators, and the own-
ers’ desires for passing on their assets to their
heirs. A final choice of business organization
should be made only after analyzing all the pos-
sible long-run effects on the business and on the
individuals involved.

Growth

LiFE CYCLE

Each farm business has a life cycle, with four
stages: entry, growth. consolidation, and exit.
These stages are depicted in Figure 14-1. The
entry stage includes choosing farming as a career,
selecting enterprises. acquiring and organizing
the necessary resources. and establishing a finan-
cial base,

The growth stage involves expansion in the
size of the business, typically through purchas-
ing or leasing additional land or by increasing
the scale of the livestock enterprises. Growth can
also come about by intensifying production on a
fixed land base. This stage often uses debt capi-
tal to finance the expansion and requires good
financial planning and risk management. It may
even include merging with another operator.
Following the growth stage, the emphasis usu-
ally turns toward consolidation of the operation.
Debt reduction becomes a priority. and in-
creased efficiency is preferred to increased size.
Early planning and merging of the next genera-
tion into the business, however, may allow it to
continue in the growth or consolidation stage for
some time without showing a decline in size.

As the farm operator nears retirement, atten-
tion turns toward reducing risk, decreasing labor
needs, liquidating the business, or transferring
property to the next generation. In this exir stage.

Consolidation

]

Time

Figure 14-1 Tlustration of the life cycle of a farm business.
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v Box 14-1

Anhur and Beatrice Campbell entered farming
by renting 300 acres from Arthur’s uncle when they
were in their early twenties. They also milked sev-
eral cows that Beatrice had acquired during her 4-H
years, Ten years later, they bought the land from
Arthur’s uncle and rented another 160 acres. They
kept adding cows until the herd numbered 100 head.

When they reached their early fifties, they de-
cided that their farming operation had grown large
enough. They concentrated on paying off all the

The Life Cycle of a Farm Business

debts they had incurred. making their milking sys-
tem more efficient, and improving the genetics of
their herd.

None of their children had an interest in farm-
ing as a career, so they sold off the dairy herd
when they reached the age of 60. A few years
later, they sold their machinery and rented their
land to a younger farmer who lives nearby. How-
ever, they continue to live on the farm and take an
active role in their community.

business size may decline. The income tax con-
sequences of liquidation or transfer must be con-
sidered, along with the need for adequate
retirement income. Another concern is to pro-
vide equitable treatment to all the children who
may choose farming as a career, as well as
to those who pursue other interests.

The life-cycle stage in which the farm is cur-
rently operating is an important consideration in
selecting the form of business organization. Total
capital invested, size of debt. income and estate
tax considerations, the goals of the owners and
operators, and other factors are likely to be differ-
ent in each stage. Farmers and ranchers may find
that a different form of business organization is
appropriate for different stages in the life cycle.
However, careful and early thought must be given
to how the change from one type of organization
to another will be handled.

SOLE PROPRIETORSHIP

A sole proprietorship is easy to form and easy to
operate, which accounts for much of its popularity.

Organization and Characteristics

In a sole proprietorship. the owner owns and man-
ages the business, assumes all the risks, and
receives all profits and losses. Its distinguishing

characteristic is the single owner, who acquires
and organizes the necessary resources, provides
the management, and is solely responsible for the
success or failure of the business, as well as for
servicing all business debts. Often the sole propri-
etorship could be more accurately called a family
proprietorship, because on many farms and
ranches. the husband, wife. and children are all
involved in ownership. labor. and management.

A sole proprietorship is established by starting
to operate the business. No special legal proce-
dures, permits, or licenses are required. A sole
proprietorship is not limited in size by either the
amount of inputs that can be used or the amount of
commodities produced. The business can be as
large or small as the owner desires. There can be
any number of employees. Additional manage-
ment may be hired, and property may even be co-
owned with others. A sole proprietorship does not
necessarily need to own any assets: it can exist
even when all land and machinery are leased.

Income Taxes

The owner of a business organized as a sole pro-
prictorship pays income taxes on any business
profit at the tax rates in effect for individual or
joint returns. Business profits and capital gains
are added to any other taxable income earned to
determine the individual’s total taxable income.
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However, Section 199A of the 2017 tax law
allows farm businesses operated as a sole pro-
prietorship. partnership. or an S corporation to
deduct up to 20 percent of qualified business
income, generally the net income earned by the
farm. excluding capital gains. from its taxable
income. Earned income is subject to self-
employment and Medicare taxes.

Advantages

The advantages of a sole proprietorship are its
simplicity and the freedom the owner has in
operating the business, No other operator or
owner needs to be consulted when a manage-
ment decision is made. The owner is free to
organize and operate the business in any legal
manner. and all business profits and losses
belong to the sole proprietor.

A sole proprietorship is flexible. The man-
ager can quickly make decisions regarding invest-
ments, purchases, sales, enterprise combinations,
and input levels, based solely on his or her best
judgment. Assets can be quickly purchased or
sold, money borrowed, or the business even liqui-
dated if necessary, although the latter may require
the concurrence of a landlord or lender.

Disadvantages
The management freedom inherent in a sole
proprietorship also implies several responsibili-
ties. Owners of sole proprietorships are person-
ally liable for any legal difficulties and debts
related to the business. Creditors have the legal
right to attach not only the assets of the business
but also the personal assets of the owner to
fulfill any unpaid financial obligations. This fea-
ture of a sole proprietorship can be an important
disadvantage for a large. heavily financed busi-
ness where the owner has substantial personal
and nonfarm assets. Business failure can result
in these assets being acquired by creditors to pay
the debts of the sole proprietorship.

The size of a sole proprietorship is limited by
the capital available to the single owner. If only a
limited amount is available, the business may be

too small to realize many economies of size,
making it difficult to compete with larger and
more efficient farms. At the other extreme. the
management abilities and time of the single
owner may be insufficient for a large business,
making it difficult to develop expertise in any one
area. Thus, a large sole proprietorship may need
to hire additional management consultants.
Another disadvantage of a sole proprietor-
ship is a lack of business continuity. It is diffi-
cult to bring children into the business on any
basis other than as employees or tenants. Death
of the owner also means the business may have
to be liquidated or reorganized under new own-
ership. This can be time consuming and costly,
resulting in a smaller inheritance and less in-
come for the heirs during the transition period.

JOINT VENTURES

While a sole proprietorship offers the manager
maximum flexibility and independence, other
forms of business organization are possible.
They allow two or more operators to combine
their respective abilities and assets to achieve
levels of efficiency or other goals that might
be unattainable on their own.

Such businesses are called joint ventures.
Of the several types of joint ventures, those most
often used in agriculture include

. Operating agreements
. Partnerships
. Corporations
4. Limited liability companies (LLC)
. Cooperatives

Each type of joint venture has unique char-
acteristics related to property ownership. distri-
bution of income, taxation. continuity. liability,
and formal organization. In many cases, only
part of the total farm business is included in the
joint venture. Sometimes the joint venture affects
only one enterprise. In other cases. some assets,
such as land, are excluded to protect them from
the unlimited liability of the joint venture or to
make ownership shares more equal.
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Particular care should be taken to distribute
the income earned by a joint venture in an equi-
table manner. Businesses with an operating
agreement may divide gross income, as will be
illustrated later. In more complex businesses.
owners of assets that are used but not owned by
the joint venture may be paid a fair market
rental rate. People who lend money to the busi-
ness receive interest payments. People who
contribute labor should be paid a fair wage.
even if they are also owners of the business.
And, finally, profits earned by the business are
distributed on the basis of ownership share. pa-
tronage rate, or some other mutually agreeable
criterion.

It is important to distinguish among pay-
ments made as returns to rented assets, borrowed
capital, labor, and equity capital, even though the
recipients may be some or all of the same people.
Figure 14-2 illustrates this relation.

The primary advantages of a joinl venture
over a sole proprietorship involve combining
capital and management. Pooling the capital of
the members of the joint venture allows a larger
business to be formed, which can be more effi-
cient than two or more smaller businesses. It can
also increase the amount of credit available. al-
lowing further increases in business size. The
total supply of management and labor is also
increased by pooling the capabilities of all mem-
bers. Management efforts can be divided. with
each person specializing in one area of the

business, such as crops, livestock, marketing, or
accounting. It is also easier for one operator to
be absent from the business when another oper-
ator is available to fill in.

OPERATING AGREEMENTS

Sometimes two or more sole proprietors carry on
some farming activities jointly while maintain-
ing individual ownership of their own resources.
Such an activity is often called an operating
agreement. They tend to be informal. limited
arrangements, and often involve only a single
farming enterprise.

In most operating agreements. all parties
pay the costs related to ownership of their own
assets, such as propertly taxes, insurance, mainte-
nance, and interest on loans. Operating expenses
such as the cost of seed, fertilizer, veterinar-
ian fees. or utilities may be shared among the
parties in a fixed proportion, often in the same
proportion as the fixed costs. In other cases.
one party or another may pay for all of certain
operating costs. such as fuel or feed. as a mat-
ter of convenience. In either case. the general
principle for an operating agreement is to share
income in the same proportion as total resources
are contributed, including both fixed assets and
operating costs.

An enterprise budget can be a useful tool for
comparing the resource contributions by each
party in an operating agreement. The example in

Farm
an
Ranch

I

Profits or
diviclends

Shareholders

Figure 14-2 Distribution of income from a joint venture.
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TABLE 14-1 | Example Budget for a Cow-Calf Joint Enterprise (One Head)

Item

Value Party A

Operating expenses

Hay

Grain/protein supplements

Salt, minerals

Pasture maintenance

Crop residue

Veterinary and health expense

Livestock facilities repair

Machinery and equipment

Labor

Miscelluneous

Interest (on half of operating expenses)
Ownership expenses

Interest on breeding herd

Bull depreciation

Livestock facilities depreciation and interest

Machinery and equipment fixed costs

Land charge

Total expenses
Percent contribution

$132.00
61.46
38.00

S132.00 ! 0
61.46 0
38,00 0

153.00 153.00 0
30.00 30.00 i
35.00 0 35.00
10.50 10.50 0
16.00 { 16.00
84.00 54,00
30.52 30.52
17.71 5.80 11.91

$ 36.00 5 36,00

5.00 K00

5.00 8.00
7.00 0 7.00
18000 180,00 0

S847.19 543130 $415.84
100%: 51% 494

Table 14-1 is based on the cow/calf enterprise
budget found in Table 10-3. In this situation,
Party A owns all the pasture, cropland. build-
ings. and handling facilities for the cow herd, as
well as all the breeding livestock. Party A will
pay for the variable costs associated with pas-
ture maintenance, the crop residue. and the live-
stock facilities. as well as the land charge and
the fixed costs associated with the breeding herd
and the facilities.

Party B will provide all the machinery, feed
and labor for the cow/calf enterprise and pay all
other variable costs. How should the income
from the cattle sold be divided? Table 14-1
shows that Party A is contributing approximately
51 percent of the total costs. and Party B is con-
tributing the other 49 percent. Income can
be divided in the same proportion. or for

convenience. equally to each person, because the
results are so close to a 50/50 division of costs,
An alternative would be to sum the value of
the unpaid resources contributed by each party
(land. facilities, livestock. machinery, and la-
bor, in this example) and share all cash operat-
ing expenses and income in the same proportion.
In the example. Party A's annual contributions
of livestock, facilities, and land are valued at a
total per cow unit of $232, which is the total of
the interest on the breeding herd, the bull de-
preciation, the livestock facilities depreciation
and interest and the land charge. The labor and
machinery contribution of Party B is valued at
$91. 87 for machinery and equipment fixed
costs and $84 for labor. Party A is providing
72 percent of the fixed resources, and Party B,
28 percent. They could agree to divide all the
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remaining costs. as well as gross income. in the
same proportion. This may not be convenient,
however, unless a joint operating bank account
is established. Moreover. the arrangement then
begins to look like a partnership, which may be
neither intended nor desirable.

Two cautions should be observed when valu-
ing resource contributions. The opportunity costs
for all unpaid resources, such as labor and capital
assets, must be included along with cash costs.
and all costs must be calculated for the same pe-
riod, usually 1 year. It would not be correct, for
example. to value land at its full, current market
value when labor and operating costs are included
for only | year. An annual interest charge or rental
value for the land should be used instead.

PARTNERSHIPS

A partnership is an association of two or more
persons who share the ownership of a business
to be conducted for profit. Partnerships can be
organized to last for a brief time or for a long
duration.

Two types of partnerships are recognized
in most states. The general partnership is the
most common, but the limited partnership is
used for some situations. Both types have the
same characteristics, with one exception. The
limited partnership must have at least one gen-
eral partner. but can have any number of limited
partners. Limited partners cannot participate in
the management of the partnership business.
and in exchange, their financial liability for part-
nership debts and obligations is limited to their
actual investment in the partnership. The liabil-
ity of general partners, however, can extend
even to their personal assets.

Limited partnerships are most often used for
businesses such as real estate development and
cattle feeding. where investors want to limit their
financial liability and do not wish to be involved
in management. Most farm- and ranch-operating
partnerships are general partnerships. For this
reason, the discussion in the remainder of this
section will apply only to general partnerships.

Organization and Characteristics

There are many possible patterns and variations
in partnership arrangements. However, the part-
nership form of business organization has three
basic characteristics:

1. A sharing of business profits and losses

2. Shared control of property. with possible
shared ownership of some property

3. Shared management of the business

The exact sharing arrangement for each of these
characteristics is flexible and should be outlined
in the partnership agreement.

Oral partnership agreements are legal in
most states but are not recommended. Important
points can be overlooked, and fading memories
over time on the details of an oral agreement can
create friction between the partners. Problems
can also be encountered when filing the partner-
ship income tax return if arrangements are not
well documented.

A written partnership agreement is of partic-
ular importance if the profits will not be divided
equally. The courts and the Uniform Partnership
Act, a set of regulations enacted by most states to
govern the operation of partnerships, assume
an equal share in everything. including manage-
ment decisions, unless there is a wriiten agree-
ment specifying a different arrangement. For any
situation not covered in the written agreement, the
regulations in the state partnership act apply.

The written agreement should cover at least
the following points:

L. Management: State who is responsible

for which management decisions and how
they will be made.

. Property ownership and contribution:
List the property that each partner will
contribute to the partnership. describe how
it will be owned. and state the beginning
value of each asset.

. Share of profir and losses: Carefully describe
the method for calculating profits and
losses and the share going to each partner,
particularly if there is an unequal division.
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Box 14-2

McDonuId and Garcia formed a partnership
for the purpose of finishing feeder pigs. They agreed
to put in $30,000 of operating capital each and the
feed they had on hand. McDonald will put up the

‘An Example of a Partnership

finishing building and pay for the feeders, waterers,
fans, and other equipment. Gareia will contribute a
tractor and machinery to handle manure. The table
summarizes the value of their contributions.

Assets contributed

Total

MeDonald Garcia

Operating capital
Current feed inventory
Livestock equipment
Tractor and machinery
Building and manure storage
Total

= Ownership share

§ 60,000
25,600
21,500
27,000 0
85,000

$219.100

100%

$30.000
16,100
1,300
27,000
85.000 0
$144.700 $74.400
66% 349

$ 30,000
9.500
20,200

After looking at the values, they agreed to
divide net income and losses from the partner-
ship in the ratio of two-thirds to McDonald and
one-third to Garcia. However, Gareia will spend
about 25 hours per week operating the finishing
facility. and McDonald will work only 5 hours

per week. so they agreed that the partnership
would pay each of them a fair wage for their
labor before nel income is calculated. They also
agreed to leave one-half of the net income in
the partnership the first year to increase their
operating capital.

4. Records: Records are important for the
division of profits and for maintaining an
inventory of assets and their ownership.
Designate who will keep what records as
part of the agreement.

5. Taxation: Include a detailed account of
the tax basis of property owned and
controlled by the partnership and copies
of the partnership information tax returns.

. Termination: State the date that the
partnership will be terminated. if one is
known or can be determined.

. Dissolution: The termination of the
partnership on either a voluntary or an
involuntary basis requires a division of
partnership assets. The method for making
this division should be described to prevent
disagreements and an unfair division.

Partners may contribute land, capital. labor,
management, and other assets to the partnership
capital account, Compensation for labor con-
tributed or assets rented to the partnership
should be paid first, because these may not be in
the same proportions as the ownership. The re-
maining profits generally are divided in propor-
tion to the ownership of the partnership, usually
based on the initial value of the assets contrib-
uted to the business. Some partners prefer to
share partnership profits equally. however, re-
gardless of contributions.

Property may be owned by the partnership.
or the partners may retain ownership of their in-
dividual property and rent it to the partnership.
When the partnership owns property. any partner
may sell or dispose of any asset without the con-
sent and permission of the other partners. This
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aspect of a partnership suggests that retaining
individual ownership of some assets and renting
them to the partnership may be desirable.

A partnership can be terminated in a num-
ber of ways. The partnership agreement may
specify a termination date. If not, a partnership
will terminate upon the incapacitation or death
of a partner. bankruptey, or by mutual agree-
ment between the partners. Termination upon
the death of a partner can be prevented by plac-
ing provisions in the written agreement that al-
low the deceased partner’s share to pass to the
estate and hence to the legal heirs.

In addition to the three basic characteristics
mentioned earlier. factors that indicate a particu-
lar business arrangement is legally a partnership
including the following:

I. Joint ownership of assets in the partnership
capital account
. Operation under a firm name
. A joint bank account
4. A single set of business records
. Management participation by all parties
. Sharing of profits and losses

Joint ownership of property does not by it-
self imply a partnership. However. a business
arrangement with all or most of these character-
istics may be a legal partnership, even though a
partnership was not intended. These characteris-
tics should be kept in mind for landlord-tenant
arrangements, for example. A partnership can
be created by a leasing arrangement based on
shares, unless steps are taken to avoid most of
the conditions mentionad.

Income Taxes

A partnership does not pay any income taxes
directly. Instead it files an information income
tax return reporting the income and expenses for
the partnership. Income from the partnership is
then reported by the individual partners on their
personal tax returns, based on their respective
shares of the partnership income as stated in the
partnership agreement. Twenty percent of the

partnership net income can be excluded from
the partners’ individual taxable incomes. This
exclusion makes the effective tax rate for non-
corpordte businesses comparable to the tax rate
for corporations.

In a 50/50 partnership, for example, each part-
ner reports one-half of the partnership net income
(less 20 percent), capital gains. losses. and so forth.
The partnership income is added to all other sources
of the partner’s income o determine the partner’s
imcome tax liability. Partnership income, therefore,
is taxed at individual tax rates, with the exact rate
depending on the amount of partnership income
and other income earned by each partner/taxpayer.

Advantages

A partnership is easier and cheaper to form than a
corporation. It may require more records than a
sole proprietorship, but not as many as a corpora-
tion. While each partner may lose some individ-
ual freedom in making management decisions, a
carefully written agreement can maintain most of
this freedom.

A partnership is a flexible form of business
organization, in which many types of arrange-
ments can be accommodated and included in a
written agreement. [t fits situations such as
when parents desire to bring children and their
spouses into the business. The children may
contribute only labor to the partnership initially,
but the partnership agreement can be modified
over time to allow for their increasing contribu-
tions of management and capital.

Disadvantages

The unlimited liability of each general partner is
an important disadvantage of a partnership. A
partner cannot be held personally responsible
for the personal debts of the other partners.
However. each partner can be held personally
and individually responsible for any lawsuits
and financial obligations arising from the opera-
tion of the partnership. If the partnership does
not have sufficient assets to cover its legal and
financial obligations. creditors can bring suit
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against all partners individually to collect any
money due them. In other words, a partner’s per-
sonal assets can be claimed by a creditor to pay
partnership debts.

This disadvantage takes on a special sig-
nificance, considering that any partner. acting
individually. can act for the partnership in legal
and financial transactions. For this reason, if for
no other, it is important to know and trust your
partners and to have the procedures for making
management decisions included in the partner-
ship agreement. Too many partners or an un-
structured management system can easily create
problems.

Like a sole proprietorship. a partnership has
the disadvantage of poor business continuity. It
can be unexpectedly terminated by the death of
one partner or a disagreement among the part-
ners. Dissolution of any business is generally
time consuming and costly, particularly when it
is caused by the death of a close friend and part-
ner or by a disagreement that results in bad feel-
ings among the partners. The required sharing
of management decision making and the loss of
some personal freedom in a partnership are al-
ways potential sources of conflict between the
partners.

Laws governing the formation and taxation of
partnerships are less detailed than for corpora-
tions. Unfortunately, this allows many farm part-
nerships to operate with minimal records and little
documentation of how resources were contributed
and how income has been divided. This can make
a fair dissolution of the partnership difficult.

Partnership Operation

A partnership is usually formed for a relatively
long period. so contributions to the partnership can
be valued on the basis of current market values for
the assets contributed by each party at the time the
partnership was started. All operating expenses
should be paid by the partnership. usually from a
separate partnership account. If either or both part-
ners contribute labor, they should be paid a repre-
sentative and fair wage by the partnership.

In some partnerships. major assets such as
land and buildings are not included in partnership
property. Instead, the partnership pays rent to the
owners of these assets (who may also be the part-
ners) for their use. In such cases. the rented assets
are not included when calculating the relative
ownership shares of the partnership.

Net income may either be paid out or left in
the partnership account to increase business eq-
uity. As long as all withdrawals (not including
wages or rent) are made in the same proportion
as the ownership of the partnership. the owner-
ship shares will not change. However, if one
partner leaves more profits in the business, such
as by retaining more breeding stock. or contrib-
utes additional assets. the ownership percent-
ages will change. Sometimes this is done as a
way to move toward more equal ownership of
the partnership.

When a partnership is liquidated, the pro-
ceeds should be distributed in the same propor-
tion as the ownership. For this reason. it is
important to keep detailed and accurate records
of the property used by @ partnership. and of
how wages, rent, and net income are distributed
to the partners.

CORPORATIONS

A corporation is a separate legal entity that
must be formed and operated in accordance
with the laws of the state in which it is orga-
nized. It is a legal person, separate and apart
from its owners, managers, and employees.
This separation of the business entity from its
owners distinguishes a corporation from the
other forms of business organization. As a sep-
arate business entity, a corporation can own
property, borrow money, enter into contracts,
sue, and be sued. It has most of the basic legal
rights and duties of an individual.

The number of farm and ranch corpora-
tions. though still small. has been increasing.
The majority are classified as family farm cor-
porations with a relatively small number of re-
lated shareholders.
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Organization and Characteristics
The laws affecting the formation and operation
of a corporation vary somewhat from state to
state. In addition, several states have laws that
prevent a corporation from engaging in farm-
ing or ranching. or that place special restric-
tions on farm and ranch corporations. For this
and other reasons, competent legal advice
should be sought before attempting to form a
corporation.

While state laws do vary. some basic steps will
generally apply to forming a farm corporation:

1. The incorporators file a preliminary
application with the appropriate state
official. This step may include reserving
a name for the corporation.

. The incorporators draft a pre-incorporation
agreement outlining the major rights and
duties of the parties after the corporation
is formed.

. The articles of incorporation are prepared
and filed with the proper state office.

4. The incorporators turn property and/or
cash over to the corporation in exchange
for shares ot stock representing their
ownership share of the corporation.

. The shareholders meet to organize the
business and elect directors.

. The directors meet to elect officers. adopt
bylaws, and begin business in the name
of the corporation.

Three groups of individuals are involved in
a farming corporation: shareholders. directors,
and officers. The shareholders own the corpora-
tion. Stock certificates are issued to them in ex-
change for property or cash transferred to the
corporation. The number of shareholders may
be as few as one in some states, while three is
the minimum number in several other states. As
owners, the shareholders have the right ta direct
the affairs of the corporation, done through the
elected directors and at annual meetings. Each
shareholder has one vote for each share of voting
stock owned. Therefore. any shareholder with

51 percent or more of the outstanding voting
stock has majority control over the business af-
fairs of the corporation. In some corporations.
contributions of capital are exchanged for bonds
instead of stock. Bonds carry a fixed return but
no voting privileges.

The directors are elected by the sharehold-
ers at each annual meeting, and they hold
office for the following year. They are respon-
sible to the shareholders for the management
of the business. The number of directors is nor-
mally fixed by the articles of incorporation.
Meetings of the directors are held to conduct
the business affairs of the corporation and to
set broad management policy to be carried out
by the officers.

The officers of a corporation are elected by
the board of directors and may be removed
by them. They are responsible for the day-to-day
operation of the business within the guidelines
established by the board. The otficers’ author-
ity flows from the board of directors, to whom
they are ultimately responsible. A corporation
president may sign certain contracts, borrow
money. and perform other duties without board
approval but will normally need board approval
before committing the corporation to large fi-
nancial transactions or performing certain
other acts.

In many small family farm corporations, the
shareholders, directors, and officers are all the
same individuals. To an outsider, the business
may appear to be operated like a sole proprietor-
ship or partnership. Even the directors™ meetings
may be held informally around a kitchen table,
but a set of minutes must be kept for each offi-
cial meeting,

Two types of corporations are recognized
by the Internal Revenue Service (IRS) for fed-
eral income tax purposes. The first is the regu-
lar corporation. also called a C corporation, A
second type of corporation is the S corpora-
tion, sometimes referred to as a tax-option cor-
poration. Both types have many of the same
characteristics. However, there are certain re-
strictions on the formation of S corporations.
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Some of the more important restrictions in-
clude the following:

1. There is a limit on the number of
shareholders. The federal limitis 100, but
some states set lower limits, such as 75.

A husband and wife may be considered one
shareholder, even if both own stock.

. Shareholders are limited to individuals
(foreign citizens are excluded). estates, and
certain types of trusts. Other corporations
cannot own stock in an S corporation,

. There may be only one class of stock, but
the voting rights may be different for some
shareholders.

. All shareholders must initially consent to
operating as an S corporation.

There are also certain limitations on the types and
amounts of income that a corporation can receive
from specified sources and still maintain the
S corporation status.

Income Taxes

A disadvantage of a C corporation is the
potential double taxation of income. After the
corporation pays tax on its taxable income,
any after-tax income distributed to the share-
holders as dividends is considered taxable
income to the shareholders. It is taxed at their
applicable individual rates. Many small-farm
corporations avoid some of this double taxa-
tion by distributing most of the corporation
income to the shareholders as rent, wages,
salaries, and bonuses. These items are tax-
deductible expenses for the corporation but
taxable income for the shareholders/employees.
However, any wages and salaries paid must be
reasonable for bona fide work performed for
the corporation and not a means to avoid dou-
ble taxation.

The S corporations do not pay income tax
themselves but are taxed like a partnership;
hence, the name tax-option corporation. The
corporation files an information tax return, but
the shareholders report their share of the

corporation income, expenses, and capital
gains according to the proportion of the total
outstanding stock they own. This income (or
loss) is included with the shareholders® other
income, and tax is paid on the total based on
the applicable individual rates. As with a part-
nership, 20 percent of the net income of the
S corporation is not taxed on the shareholders’
individual returns. However, with S corpora-
tions current law requires that the net income
qualified for this deduction must include
“reasonable compensation” paid to owner-
employees. That is. they still must follow the
“reasonable compensation” restrictions in
place today. The income tax treatment of an
S corporation avoids the dividend double-
taxation problem of a C corporation.

Only a partial treatment of the income tax
regulations applicable 1o both types of corpora-
tions is included here. There are many rules per-
taining to special situations and special types of
income and expenses. All applicable tax regula-
tions should be reviewed with a gualified tax
consultant before the corporate form of business
organization is selected.

Advantages
Corporations provide limited liability for all
the shareholder/owners. They are legally
responsible only to the extent of the capital
they have invested in the corporation. Personal
assets of the sharcholders cannot be attached
by creditors to meet the financial obligations of
the corporation, This advantage may be negated
if a corporation officer is required to person-
ally co-sign a note for corporation borrowing,
In this case. the officer can be held personally
responsible for the debt if the corporation can-
not meel its responsibilities.

A corporation, like a partnership, provides
a means for several individuals to pool their
resources and management. The resulting busi-
ness. with a larger size and the possibility of
specialized management, can provide greater
efficiency than two or more smaller businesses.
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Credit may also be easier to obtain because of
the business continuity advantage of a corpora-
tion. The business is not terminated by the
death of a shareholder, because the shares sim-
ply pass to the heirs and the business continues.
However. a plan for management continuity
should exist by having more than one person
involved in management and capable of taking
over responsibility.

A corporation provides a convenient way (o
divide and transfer business ownership. Shares
of stock can be easily purchased, sold, or given
as gifts without transferring title to specific par-
cels of land or other assets. Transferring shares
does not distupt or reduce the size of the busi-
ness and 1s a convenient way for a retiring farmer
to gradually transfer part of an ongoing business
to the next generation.

There can be income tax advantages to in-
corporation, depending on the size of the busi-
ness, how it is organized. and the income level
of the shareholders. Any C corporation is a sep-
arate taxpaying entity and. as such. is subject to
different tax rates than individuals. Currently
corporate net income is taxed at a flat rate of
21 percent.

One advantage of a C corporation is that the
owners are usually employees as well. This al-
lows the tax deductibility of certain fringe ben-
efits provided to the shareholder/employees,
such as premiums for health. accident, and life
insurance. It also is easier to allocate income
among individuals by setting salaries, rents, and
dividends.

Disadvantages

Corporations are more costly to form and main-
tain than sole proprictorships and partnerships.
Certain legal fees are necessary when organiz-
ing a corporation, and legal advice will be
needed on a continuing basis to ensure compli-
ance with state regulations. An accountant may
also be needed during the formation period and
throughout the life of the corporation to handle
financial records and tax-related matters. Most

states require various fees when filing the arti-
cles of incorporation and some type of annual
operating fee or tax on corporations, which are
not assessed on the other forms of business
organization.

Doing business as a corporation requires
that shareholders and directors meetings are
held. minutes are Kept of directors meetings, and
annual reports are filed with the state. However,
if forming a corporation results in better busi-
ness and financial records being kept, this might
be viewed as an advantage rather than a disad-
vantage, because better information for making
management decisions will be available.

Corporation Operation
A corporation can be formed and operated in a
manner similar to a partnership. The shares of
the corporation are divided in the same propor-
tion as the original contributions of equity capital.
Partnerships and corporations can receive contri-
butions of debt from the partners, as well as assets.
The number of shares to be issued is an
arbitrary decision by the stockholders. The ini-
tial value of each share is found by dividing
the beginning equity of the corporation by the
number of shares to be issued. As with a part-
nership. the corporation can pay salaries for
labor contributed by shareholders. as well as
rent for the use of assets not owned by the cor-
poration. Distributions of net income are in the
form of dividends,

LIMITED LI1ABILITY COMPANIES

A limited liability company (LLC) is a type of
business organization that closely resembles a
partnership. but offers its members the advantage
of limited liability. This means that creditors or
other claimants can pursue the assets of the LLC to
satisfy debts or other obligations. but cannot pur-
sue personal or business assets owned individually
by the members of the LLC. unless personal guar-
antees have been pledged. This is a significant
advantage to potential investors.
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=
Box 14-3

S uppose McDonald and Garcia had decided 1o
form a corporation for finishing feeder pigs in-
stead of a partnership. The assets they contributed

An Example of a Corporation

and their value would be exactly the same as in the
partnership example, These are summarized in the
following table:

Assets contributed

Total

McDonald

Garcia

Operating capital

Current feed inventory
Livestock equipment
Tractor and machinery
Building and manure storage

§ 60,000
25,600
21500
27,000 0
85,000

Total $219,100

$ 30,000 $30,000
9,500 16,100
20,200 1.300

! 27.000
85,000 0
$144.700 §74.400

Liabilities contributed

Term loan on buildings

Equity contributed
Number of shares @ $100

56,000

$163,100
1.631 887 744

56,00 0

$ B8R, 700 $74,400

MeDonald had to borrow $56.000 to construct
the finishing building. In this case. the sharehold-
ers agreed 10 have the corporation take over this
debt and make the principal and interest payments
as they come due.

Including the $56.000 loan in the capitaliza-
tion of the corporation lowered the initial equity
of the business to $163,100. McDonald and Garcia

agreed to issue 1,631 shares of stock with a book
vilue of S100 each. These shares are divided
in proportion to the initial equity contributions:
887 shares to McDonald and 744 shares to Garceia.

The corporation will pay each of them wages
based on their contribution of labor. Any divi-
dends paid out will be divided in proportion to the
number of shares owned.

LLCs can include any number of members,
all of whom can participate in management.
Ownership is distributed according to the lair
market value of assets contributed, as in a part-
nership. Likewise, net farm income and other
income tax attributes from an LLC are passed to
the individual tax returns of the members in pro-
portion to their shares of ownership. An LLC is
chartered by state law, so organizational require-
ments vary. However, it is always a good idea to
keep a careful record of contributions and distri-
butions of assets and income and to write down
the agreed-on rules of operation.

Unlike a corporation, an LLC cannot deduct
the cost of fringe benefits. such as insurance
plans or use of vehicles, provided to employees
who are also members of the LLC. Neither does
it automatically continue in the event of the
death of a member.

Some states allow formation of a limited li-
ability partnership. similar to an LLC. Limited
liability companies and partnerships offer an at-
tractive alternative for farm families who desire
the simplicity and flexibility of a partnership
combined with the limited financial ligbility of-
fered by a corporation.
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Category

Sole
proprietorship

Partnership

Limited lability

Corporation company

Ownership

Life of
business

Liability

Source of
capital

Management
decisions

Income tuxes

Single individual

Terminates on
death

Proprictor is
liable

Personal
investments,
loans

Proprietor

Business incomse
is combined with
other income on
individual tax
returns

Two or more
individuals

Agreed-on lerm, or
terminites at death
of a partner

Each partner is liable
{or all partnership
abligativns, even
to personal assets
{exeept limited
pariners)

Partnership
contributions,
loans

Agreement of
partners

Partners’ shares of
partnership ineome
und lTosses are added
to their individual
tux returns (with 20%
of net partnership
income excluded)

Separate legal entity
owned by sharcholders

Separate legal entity
owned by shareholders

Forever unless fixed by
agreement

Fixed by agreement

Shareholders are not
personally liable for
carporation obligations
unless they co-sign notes

Shareholders are not
personally linble for
LLC obligations unless
they co-sign notes

Shareholder's contributions
and loans

Shareholder's contributions.
sales of bonds. and loans

Shareholders elect directors,
who manage the business
or hire 4 manager

Regular C: files a tax
return and pays income
tax: sharcholders pay
taxes on dividemds
received

Tax-option S: shareholders
report their shares of
incomme and losses on their
individual retumns (with
20% of net income excluded)

Agreement ol shareholders
or by designated manager

Shareholders report their
shares of income,
operating losses, and
capital gains on their
individual returns (with
20% of net income
excluded)

Table 14-2 summarizes the important fea-

tures of each of the four main forms of business
organization. The advantages and disadvantages
of each feature should be evaluated carefully be-
fore one is selected.

COOPERATIVES

Farmers have used cooperatives for many
years as a means of obtaining inputs and ser-
vices or for marketing products jointly. In
some countries. cooperatives for the purpose
of farm production have been formed by
groups of small-scale landholders or farm
workers to gain efficiencies in production.

Many of the state and collective farms that
existed in eastern European countries were
reorganized into large production coopera-
tives. with memberships made up of their for-
mer farm workers.

In the United States, farm cooperatives that
produce grain or livestock have been rare. but
some states have passed laws that encourage the
formation of small-scale cooperatives for this
purpose. Often they are made up of independent

farmers who wish to carry out one particular op-

eration jointly. Examples include sow coopera-
tives that produce feeder pigs for their members
to finish or a cooperative that grows high-quality
seed for its members.
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Cooperalives are a special type of corpora-
tion. They require articles, bylaws. and detailed
records. Members who contribute capital enjoy
limited liability on those contributions. Net in-
come is passed on to members before it is sub-
jectto income tax. Cooperatives can also provide
tax deductible benefits to owner/members.

Unlike other corporations. cooperatives can
pay a maximum return of 8 percent annually to
shareholders. Remaining net income is distrib-
uted to members as parronage refunds, based on
how much business each member does with the
cooperative, rather than on shares of ownership.
Control of a cooperative also differs from other
forms of business organizations. in that all mem-
bers have one vote each when it comes to mak-
ing decisions, regardless of how much of the
cooperative they own. Most agricultural coop-
eratives limit membership to active farmers.

In recent years a new form of farmer coop-
erative. known as a closed or new generation co-
operative, has become popular. Members must
contribute a significant amount of equity capital
to join and agree to sell a certain volume of pro-
duction to the cooperative on a fixed schedule.
Memberships can be bought and sold. These new
cooperatives have been formed mostly for value-
added processing, but also include livestock
finishing and egg-laying operations.

Perhaps the key factor in making a farming
cooperative successful is a true desire to cooper-
ate. Each member must perceive that working
together will help obtain benefits that outweigh
the necessity of giving up some degree of mana-
gerial independence.

TRUSTS

A small portion of agricultural property in the
United States is held in trusts. A trust is created by
a legal document called a trust agreement, which
names a trustee and one or more beneficiaries and
contains instructions for managing and distribut-
ing the assets. A trust is created by a grantor (also
called a settlor or a trustor) who transfers owner-
ship of assets from himself or herself to the trustee

who holds legal title, while the beneficiaries hold
equitable title. The trustee manages the trust. The
trustee can be the grantor of the trust, another
individual, or a corporation or other business
entity. There can be more than one trustee.

A testamentary trust is set up via a will. A
living trust is set up while the grantor is still
alive. Living trusts can be revocable or irrevo-
cable. A revocable trust can be amended or ter-
minated any time after its creation so long as the
grantor is still alive and mentally competent. An
irrevocable trust, once created, cannot be
changed. Both types of living trust have the ad-
vantage of allowing the transfer of assets outside
the probate process once the grantor dies. An
irrevocable living trust is treated as a separate
legal entity. which may provide tax advantages
to the grantor. but is typically used for asset pro-
tection. A revocable living trust is not treated as
a separate legal entity because the grantor re-
tains control over the assets.

One common type of trust established by a
will is a bypass trust or family trust (also called
a credit shelter trust). Assets up to the value
of the applicable exclusion amount are put into
the trust while the remainder pass 1o the spouse.
Once assets are placed into the bypass trust, any
increase in their value will be free from federal
estate taxes as long as they remain in the trust. A
“generation-skipping” trust is a trust whose ben-
eficiaries are at least two generations removed
(e.g.. grandchildren).

The costs and benefits of putting assets into a
trust, as well as the type of trust to use. need to be
carefully considered from several perspectives,
including estate taxes, income taxes, control of
assets, probate costs. and family desires. A com-
petent attorney with a specialization in this area
should be consulted before forming a trust.

TRANSFERRING THE FARM
BUSINESS

At the beginning of this chapter. the life cycle of
a farm business was illustrated (Figure 14-1). If
the exit stage of one operator coincides with the
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entry stage of the next operator. the transfer pro-
cess may be relatively simple. Livestock, equip-
ment, and machinery may be sold or leased to
the new operator or dispersed by an auction.
Land may be sold outright. sold on an install-
ment contract, or rented to the new operator. The
outward size and structure of the business may
change very little in the process.

In many family farming situations, however,
the next generation is ready to enter the business
while the current generation is still in the growth
or consolidation stage. This brings up several
important questions.

. Is the business large enough to productively
employ another person or family? If the
labor supply will be decreased through
retirement of the present operators or a
reduction in the amount of labor hired,
then a new operator can be used efficiently.
If not. the business may have to expand to
provide more employment.,

. Is the business profitable enough to
support another operator? Adding more
labor does not necessarily produce more
net income. If an additional source of
income such as Social Security payments
will become available to the older generation,
then income from the farm can be more
easily diverted to the new operator.

If adding another aperator will require
expanding the business, a detailed whole-farm
budget should be completed. Liquidity. as
well as profitability, should be analyzed.
especially if additional debt will be used to
finance the expansion. The net cash flow
that will be available in a typical year
should be projected for each person, as
well as for the business as a whole, to avoid
unexpected financial problems.

. Can management responsibilities be
shared? If the people involved do not have
compatible personalities and mutual goals,
then even a profitable business may not
provide a satisfying career. Farmers and
ranchers accustomed to working alone

and making decisions independently may
find it difficult to accommodate a partner.
Parents and children may find it especially
difficult to work as equal partners in
management,

Key Areas to Transfer

Three key areas of a larm business must be
transferred: income. ownership, and manage-
ment. Typically they are not all transferred at the
same time. however.

Income can be transferred initially by pay-
ing the new operator a wage. which could also
include some type of bonus or profit sharing. As
the younger individual acquires more assets.
part of the income can be based on a return on
investment as well.

Ownership can be transferred by allowing
the younger generation to gradually acquire
property, such as by saving breeding stock or
investing in machinery. Durable assets can be
sold on contract or by outright sale. Property
can also be gifted to the eventual heirs, but if
annual giving exceeds certain limits, federal
estate taxes due at the death of the giver may be
increased. Gifting of assets also involves find-
ing a way to treat nonfarm heirs fairly. If the
farm business is organized as a corporation,
individual shares of stock can be sold or given
away over time. This is much easier than trans-
ferring specific assets or ownership shares of
assets. Family or generation-skipping trusts are
another way to transfer ownership of assets: al-
though ownership will reside in the trust. the
benefits can accrue to surviving family mem-
bers. Finally. careful estate planning will as-
sure an orderly transfer of property upon the
death of the owner.

Management may be the most difficult part
of a farming operation to transfer. The new opera-
tor may be given responsibility for one particular
enterprise or for a certain management area, such
as feeding, breeding, or record keeping. Allowing
younger operators to rent additional land or pro-
duce a group of livestock on their own while us-
ing the farm’s machinery or facilities helps them
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learn management skills without putting the en-
tire operation at risk.

The older generation must understand that
there are many different ways to carry out farm-
ing enterprises. Knowing when to offer advice
and when to keep silent will help make the man-
agement transfer occur smoothly.

Stages in Transferring the Business

The specific arrangements chosen for transfer-
ring income. ownership, and management
depend on the type of organization that is ulti-
mately desired and how quickly the family
wants to complete the transfer. A testing stage
of 1 to 5 years is recommended, during which
the entering operator is employed and receives
a salary and bonus or incentive and begins to
own or rent some additional assets. Forms of
business organization and acquisition of assets
that would be difficult to liquidate should be
avoided until both parties have determined
their ultimate goals and know if their work and
management styles are compatible. Following
the testing stage. at least three alternative types
of arrangements are possible, as illustrated in
Figure 14-3.

1. The spin-off option involves the separation
of the operators into their own farming

operations. A spin-off works best when
both operators wish to be financially
and operationally independent. or when
expansion possibilities for the original
business are limited. The separate
operations may still trade labor and

the use of equipment. or even own
some assels together. to realize some
economies of size.

. The rakeover option occurs when the older

generation phases out of active labor and
management, usually to retire or enter
another occupation. Expansion of the
business may not be necessary. Transfer
can take place by renting or selling the
farm or ranch to the younger generation.
A detailed budget should be developed
to make sure that enough income will be
available for living expenses after lease
or mortgage payments are made.

. A joint operation may be developed

when both generations wish to continue
farming together. This arrangement

often involves an expansion of the

business to adequately employ and

support everyone. The farm may be
organized with a joint operating agreement.
or as a partnership, LLC. or corporation.
These multi-operator family farming

Testing stage

+ Wage
- Separate enterprise

- Bonus
» Operating agreement

Separation

Transfer

|

Expansion

Spinoff

Takeover

Joint cperatien

« Separate business
« May tradle labor.
share equipment

- Retirement
« Lease agreement
- Sales contract

« Multi-operator
« Partnership

= Corporation
«LLC

Figure 14-3 Alternatives for farm business transfer.




Cuarter 14 Farm Business Organization and Transter 269

operations include some of the most
profitable and efficient farm businesses to
be found. However, it is crucial that
effective personal working and
management relationships are developed.

The testing stage may also end in a decision
by the younger generation to not enter farming
as a career. This should not be considered a
failure but a realistic assessment of a person’s
values and goals in life.

Box 14-4 Death and Taxes

‘ V hen a person dies, ownership of real

property and other assets can be passed to heirs
in four ways: by contract, by operation of law, by
probate, or by a trust (if funded). An example of
passing assets by contract would be setting up a
beneficiary to an insurance policy or to a retire-
ment account. Passing assets by operation of |law
occurs when the asset is owned under joint ten-
ancy with the right of survivorship. Upon death
of one of the owners, the property passes to the
others outside of probate. Such property arrange-
ments are common between spouses and can also
occur between parent and child. If property does
not pass by contract or by operation of law and is
not in a trust, it goes into probate whether or not
there is a will, If there is no will, the probate
process distributes the property according to the
state law,

Assets transferred to heirs may be subject to
federal, and, in some cases. state taxes. Estate
taxes are excise taxes on the transfer of real es-
tate and other assets to heirs. Inheritance laxes
are those placed on the privilege of receiving
property.

CURRENT Laws

Graduated federal estate tax must be paid on
estates exceeding a legislated threshold value.
Legislation passed for 2018 increased the value of
estates exempt from the tax. For persons dying in
2018, the first $11.18 million of net worth can be
passed to their heirs with no federal estate tax.
This threshold is increased annually based on the
current rate of inflation. A surviving sponse can
take advantage ol any unused portion of 4 hus-
band’s or wife’s exemption, as well as his or her
own exemption.

According to the U.S. Department of Agricul-
ture, less than 2 percent of farm estiates would
have been required to file an estate tax return in
2016, when the exemption limit was $5.45 million
per individual, and less than one-half of 1 percent
would have been required to pay estate taxes. With
the higher exemption limits. the number of farms
subject to estate taxes will likely be even smaller.
However, because the higher exemptions may
sunset in 2026, farmers and ranchers with a high
equity value may wish to consult an estate-
planning professional to discuss methods for le-
gally reducing estate taxes,

Gifting of assets may reduce the amount of
federal estate tax exemption to which the giver
is entitled. Spousal gifts are separate, which es-
sentially doubles the amount that can be given by
a husband and wife to an individual without affect-
ing their estate tax exemption. Unlimited gifts are
allowed between spouses.

SPECIAL USE VALUATION FOR FARMS
AND SMALL BUSINESS
Assets are generally valued at their fair mar-
ket value for estate tax purposes. To lower the
assessed value of the property and hence the
potential taxes owed, a special use valuation
may be available to farms and small businesses.
Agricultural assets and land may be valued at
their use in agricultural production instead of at
fair market value, which could be influenced by
non-agricultural uses. Special IRS requirements
must be mel to qualify for this tax treatment.
The IRS website has information about the cur-
rent laws regarding estate and gift taxes. Readers
should always check for the most up-to-date laws and
limits because estate tax laws are periodically revised.




270 Part V  Improving Management Skills

SUMMARY .

This chapter relates to Part VI, which discusses acquiring and managing the resources necessary 10
implement a farm or ranch production plan. Before the resources to implement the plan are acquired,
a form of business organization must be selected. The selection should be reviewed from time to time
as the business grows and moves through the stages of the life cycle.

A farm or ranch business can be organized as a sole proprietorship. a partnership, a corporation,
a limited liability company. or a cooperative. There are advantages and disadvantages to each form of
business organization. depending on the size of the business, stage of its life cycle, and the desires of
the owners. The right business organization can make transferring farm income. ownership, and
management to the next generation easier. A testing stage in which members of the younger genera-
tion work as employees can lead to a separate spin-off. a takeover of the existing business, or a joint
operation.

| QUESTIONS FOR REVIEW AND FURTHER THOl.TGHT—

What are the differences among the four stages in the life cycle of a farm business? Think about a farm or ranch
with which you are familiar. In which stage is it?

Why do you think the sole proprietorship is the most common form of farm business organization?

. What general advantages does a joint venture have over u sole proprietorship? Disadvantages?
How does an operating agreement differ from a partnership?
For the joint operating agreement example shown in Table 14-1, how would you divide gross income if
Party A and Party B each owned one-half of the livestock?
Explain the importance of putting a partnership agreement in writing. What should be included ina
partnership agreement?
Explain the difference between a general partnership and a limited partnership.
Does a two-person partnership have to be 50/50? Can it be a 30/70 or a 70/30 partnership? How should the
division of income be determined?
Explain the differences between C and S corporations. When would each be advantageous”
Why might a partnership or corporation keep more and better records than a sole proprietorship?
Using the personal tax rates shown in Chapter 16 and an assumed corporate tax rate of 21 percent, would a sole
proprietor (joint return) or a C corporation pay more income taxes on a net income of $25,0007 On $50.000?
On $150,0007 Remember 1o reduce the net income of the sole proprietor by 20 percent to compute the
taxable income.

. What special characteristics do limited liability compinies and cooperatives have?
What form of business organization would you choose if you were beginning a small farming operation on your
own” What advantages would this torm have for you? Whart disadvantages?

. What form of business organization might be preferable if you had just graduated from college and were
Joining your parents or another established operator in an existing farm? What advantages and disadvantages
would there be to you? To your parents?

(B plisten ) DPEal/AGE Fotostock
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CHAPTER

MANAGING RISK
AND UNCERTAINTY

CHAPTER OUTLINE

Sources of Risk and Uncertainty
Risk-Bearing Ability and Attitude
Expectations and Variability

Decision Making Under Risk

Tools for Managing Risk

Summary

Questions for Review and Further Thought

Decision making was discussed in Chapter 2
as a principal activity of management. and
Chapters 7 through 13 introduced some useful
principles and techniques for making good

CHAPTER OBJECTIVES

1. Identify the sources of risk and
uncertainty that affect farmers and
ranchers
Show how risk and uncertainty affect
decision making
Discuss how personal values and financial
stability affect risk bearing
[lustrate several ways to measure the
degree of risk attached to alternative
management actions
Demonstrate several methods that can be

used to help make decisions under risky
conditions

Discuss tools that can be used to reduce
risk or control its effects

management decisions. These earlier chapters
implicitly assumed that all the necessary infor-
mation about inpul prices, output prices.
yields, and other technical data was available,
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accurate, and known with certainty. This assump-
tion of perfect knowledge simplifies the under-
standing of a new principle or concept, but it
seldom holds true in the real world of agriculture.

We live in a world of uncertainty. There is
an old saying, “Nothing is certain except death
and taxes.” Many agricultural decisions have
outcomes that take place months or years after
the initial decision is made. Managers find that
their best decisions often turn out to be less than
perfect because of changes that take place be-
tween the time the decision is made and the time
the outcome of that decision is finalized.

Crop farmers must make decisions about
what crops to plant and what seeding rates, fertil-
izer levels, and other input levels to use early in
the cropping season. The ultimate yields and
prices obtained will not be known with certainty
until several months later or even several years
later in the case of perennial crops. A rancher who
has decided to expand a beef cow herd by raising
replacement heifers must wait several years before
the first income is received from the calves of the
heifers kept for the herd expansion. Unfortunately,
farmers and ranchers can do little to speed up the
biological processes in crop and livestock produc-
tion or to make them more predictable.

When an outcome is more favorable than
expected, a manager may regret not having im-
plemented the decision more aggressively or on
alarger scale. However, in this case. the financial
health of the operation has been enhanced, not
threatened. The real risk comes from unexpected
outcomes with adverse results. such as low
prices. drought. or discase. Risk management is
mostly concerned with reducing the possibility
of unfavorable outcomes or at least softening
their effects.

SOURCES OF RiISK
AND UNCERTAINTY
Risk is a term used to describe situations in

which the possible autcomes and the chances of
each one occurring are known. Unceriainiy, on

the other hand, characterizes a situation where
both the possible outcomes and their probabili-
ties of occurring are unknown.

The sources of risk and uncertainty in agri-
culture are many. What are the risks associated
with selecting enterprises. determining the proper
levels of feed and fertilizer to use. hiring a new
employee, or borrowing money? What makes the
outcomes of these decisions difficult to predict?
The sources of risk in agriculture are diverse, but
they can be summarized into five broad manage-
ment areas: production and technical. price and
market. financial, legal, and personal.

Production and Technical Risk

Manufacturing firms know that the use of a cer-
tain collection of inputs will almost always result
in the same quantity and quality of output. with
only minor deviations. This is not the case with
most agricultural production processes. Crop
and livestock performances depend on biological
processes affected by weather, diseases, insects,
weeds, metabolism, and genetics. These factors
cannot be predicted with certainty.

The relative importance of various causes
of insured crop losses is shown in Figure 15-1,
Nearly all of them are related to weather. Crop-
ping programs must be chosen. fertilizer ap-
plied. and money borrowed. all before the
weather and its effects on production are known.
Horticultural crops in particular are susceptible
to unexpected freezes and frost and a whole ar-
ray of pests and diseases. Livestock producers
also face important production risks. Cold, wet
weather in the spring or dry weather in the sum-
mer can be devastating to range production of
sheep and cattle. Disease outbreaks may force a
producer to liquidate an entire fTock or herd.

Another source of production risk is new
technology. There is always some risk involved
when changing from tested and reliable produc-
tion methods to something new. Will the new
technology perform as expected? Has it been
thoroughly tested? What if it costs more? These
and other questions must be considered before a
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Insects,
disease, 2%

Cold, frost, Wind,
freeze, 5% 3%

Price decline,

Excess moeisture, fiood
3%

Figure 15-1 Causes of insured crop losses (2017).

Source: Risk Manugement Agency, ULS. Department of Agriculture.

new technology is adopted. However. not adopt-
ing a successful new technology means the op-
erator may miss out on additional profits and
become less competitive, The risk associated
with adopting new technology is captured in an
old saying, “Be not the first upon whom the new
is tried nor the last to lay the old aside.”

New crops may be touted as having high
profit potential. But their reaction to dry weather
or insects may be untested, and markets may be
unreliable.

Price and Market Risk
Price variability is another major uncertainty in
agriculture. Commodity prices vary from year
to year, as well as day to day. for reasons beyond
the control of an individual producer. The supply
of a commodity is affected by farmers’ produc-
tion decisions, the weather, and government
policies. Demand for a commodity is a result of
consumer preferences and incomes, exchange
rates. export policies. the strength of the general
economy, and the price of competing products.
Some price movements follow seasonal or
cyclical trends, which can be predicted. but even
these movements exhibit a great deal of
volatility.

Sometimes market access is a source of risk.
A processor or packer may go out of business and

leave no viable marketing channel. Or buyers
may impose quality standards or quantity restric-
tions that a producer cannot easily meet.

Costs represent another source of price risk.
Input prices tend to be less variable than output
prices but still add to uncertainty. Several times
in recent decades. shortages of petroleum have
caused sudden increases in energy costs, which
carried through to fuel. fertilizer. and pesticide
prices. Likewise, livestock producers who pur-
chase feeder animals and/or feed are especially
susceptible to volatile input prices.

Financial Risk
Financial risk is incurred when money is bor-
rowed to finance the operation of the business.
This risk is caused by uncertainty about future
interest rates, a lender’s willingness Lo continue
lending at the levels needed now and in the
future. changes in market values of loan collat-
eral, and the ability of the business to generate
the cash flows necessary for debt payments. In
Chapter 19, the financial risk created by using
borrowed capital is discussed in detail.
Production, marketing, and financial risks
exist on most farms and ranches and are inter-
related. The ability 1o repay debt depends on
production levels and the prices received for
the production. Financing the production and
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storage of commodities depends on the ability
to borrow the necessary capital. Therefore, all
three types of risk need to be considered to-
gether. particularly when developing a whole-
farm risk management plan.

Legal Risk

As farmers and nonfarmers come into closer
contact in rural areas, more regulation of
agricultural production cdan be expected.
Moreover. increased awareness of food safety
is affecting how products are being grown and
processed. Livestock producers need to be
aware of withdrawal periods for antibiotics. as
well as rules about locating production sites
and handling manure. Violations can bring
expensive fines and lawsuits. Losses also
occur when milk must be thrown out due to
high levels of residue. or when livestock car-
casses are condemned.

Farmers can also be subject to legal actions
or liability suits for accidents caused by ma-
chinery or livestock or for violating laws re-
garding health and safety or treatment of hired
workers. Ignorance of the law is not an accept-
able excuse for not following it, so good manag-
ers need to be informed about current rules and
regulations.

Personal Risk

No matter how much capital is invested in
land. livestock. or machinery. the most irre-
placeable assets on a ranch or farm are the
manager and key employees. The risk that one
of them could suffer a sudden injury or illness
is real—farming is traditionally a hazardous
occupation. Some health problems appear
only after prolonged exposure to dust, odors.
or sun.

Key employees also can be lost due to re-
tirement. a career change, or relocation. If no
one else is informed about or skilled in the em-
ployee’s area of responsibility. significant pro-
duction losses can occur before a replacement is
hired.

Finally, family disputes or divorce settle-
ments can divert property, financial assets, or
cash from a farm business and bring about
economic losses, as well as personal stress. Men-
tal health problems among farmers often go un-
treated and unreported. but can eventually lead to
severe financial and personal losses.

RISK-BEARING ABILITY
AND ATTITUDE

Ranchers and farmers vary greatly in their
willingness fo take risks and in their abilities to
survive any unfavorable outcomes ol risky
actions. Therefore. the level of risk that a farm
business should accept is an individual decision.
Certainly. good risk management does not mean
eliminating all risk. Rather. it means limiting
risk to a level that the operators are willing and
able to bear.

Ability to Bear Risk

Financial reserves play a big part in determin-
ing an operation’s risk-bearing ability. Farms
with a large amount of equity capital can stand
larger losses before they become insolvent,
Highly leveraged farms, with a high value of
debt relative to assets. can quickly lose equity,
because their volume of production is high rel-
ative to their capital. These farms are also more
vulnerable to financial risks such as rising
interest rates.

Cash flow commitments also affect risk-
bearing ability. Families with high fixed living
expenses, educational expenses. or health care
costs are less able to withstand a low-income
year and should not expose themselves to as
much risk as other operations. Farmers who
have more of their assets in a liquid form, such
as a savings account or marketable grain and
livestock: have secure off-farm employment: or
can depend on relatives or friends to assist
them in a financial emergency also have greater
risk-bearing ability.




Willingness to Bear Risk

Some farmers and ranchers refuse to take risks
even though they have no debt and a strong cash
flow. They may have experienced financial set-
backs in the past or be concerned about having
enough income for retirement. Most farm and
ranch operators are risk avoiders. They are will-
ing to take some risks, but only if they can rea-
sonably expecl Lo increase their long-run returns
by doing so. Age. equity, financial commit-
ments, past financial experiences, the size of the
gains or losses involved, family responsibilities.
familiarity with the risky proposition. emotional
health, cultural values, and community attitudes
are all factors that influence the amount of risk
producers are willing to take.

EXPECTATIONS AND VARIABILITY

The existence of risk adds complexity to many
decisions. When managers are uncertain about
the future. they often use some type of aver-
age or expected values for yields, costs, or
prices. There is no assurance that this value
will be the actual outcome each time. but
decisions must be made based on the best
information available. To analyze risky deci-
sions, a manager needs to understand how to
form expectations, how to use probabilities,
and how to analyze the whole distribution of
potential outcomes.

Probabilities are useful when forming ex-
pectations. The true probabilities for various
outcomes are seldom known, but subjective
probabilities can be derived from whatever in-
formation is available plus the experience and
judgment of the individual. The probability of
rain in a weather forecast or odds of a futures
contract exceeding a certain price are examples
of subjective probabilities. Each individual has
had different experiences and may interpret the
available information differently, so subjective
probabilities will vary from person to person.
This is one reason why different individuals
make different decisions when they are faced
with the same risky alternatives.
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Forming Expectations

Several methods can be used to form expecta-
tions about future events. Once a besr estimate is
chosen, it can be used for planning and decision
making until more information allows a better
estimate to be made.

Most Likely

One way to form an expectation is to choose
the value most likely to occur. This procedure
requires a knowledge of the probabilities associ-
ated with each possible outcome. either actual
or subjective. This can be based on past occur-
rences or on analysis of current conditions. The
outcome with the highest probability is selected
as the most likely to occur. An example is con-
tained in Table 15-1, where six possible ranges
of wheat yields are shown along with the esti-
mated probabilities of the actual yield falling
into each one. Using the most likely method to
form an expectation. a yield of 29 to 35 bushels
per acre would be selected. For budgeting pur-
poses, we could use the midpoint of the range.
or 32 bushels. There is no assurance the actual
yield will be between 29 and 35 bushels per acre
in any given year, but if the probabilities are cor-
rect, it will occur about 35 percent of the time
over the long run. The maost likely method is

TaBLE 15-1

Using Probabilities
to Form Expectations

Possible
wheat vields
{bushels/acre)

Number of years
actual yield was

in this range Probability (%)

=14
15-21
22-28
2935
3642
43-51
Total
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especially useful when there is only a small
number of possible outcomes to consider.

Averages

Two types of averages can be used to form an
expectation. A simple average. or mean. can be
calculated from a series of past results. The pri-
mary problem is selecting the length of the data
series to use in calculating the simple average.
Should the average be for the past 3, 5. or 10 years?
As long as the fundamental conditions that affect
the observed outcomes have not changed, as many
observations should be used as are available.

In some cases, the fundamental conditions
have changed. New technology may have in-
creased potential crop yields, and long-term
changes in supply and demand may have affected
market prices. In these cases, a method that gives
recent values more importance than the older
ones can be used to calculate a weighted average.
A weighted average can also be used when true or
subjective probabilities of the expected outcomes
are available, but are not all equal. A weighted
average that uses probabilities as weights is also
called an expected value. The expected value is
an estimate of what the average outcome would
be if the event were repeated many times. The
accuracy of the expected value depends on the
accuracy of the probabilities used, though.

Table 15-2 shows an example of using
both simple and weighted average methods.
Price information from 3 previous years is
used to predict the average selling price for
beef cattle during the coming year. One pro-
jection is the simple average of the past
5 vears. or $133.42. Alternatively, the most re-
cent values can be assigned greater weights
than the observations that occurred longer
ago, as shown in the last column of Table 15-2.
The assigned weights should always add to
1.00. Each price is multiplied by its assigned
weight, and the results are summed. The
expected price is $138.19 using the weighted
average method. This method assumes that re-
cent prices more accurately reflect current
supply and demand conditions. while the sim-
ple average treats each year’s result with equal
importance.

Expert Opinions

Many types of newsletters, weather reports.
and electronically delivered predictions are
available to help producers project supply and
demand conditions. Some even offer probabil-
ities that certain outcomes will occur.
Professional forecasters usually have access
to more information and more sophisticated
analysis tools than individual producers.

TABLE 15-2 | Using Averages to Form an Expected Value
for the Price of Beef Cattle

Year

Average annual price

Weighted average

Weight Price x weight

S116.10
122,80
125.90
154.30
148.00

5 years ago
4 years ago
3 years ago
2 years ago
Last year

Summation S667.10

H667.10

2

Simple average: = 513342

(.10
0.15
0.20
0.25
(.30

1.00)

$ 11.61
1842
25.18
IRS8
44.40

S138.19

Weighted average = $138.19




However, their recommendations may not fit a
particular farm’s production situation or risk-
bearing ability.

Futures Markets and Forward Contracts
Many agricultural commodities are bought and
sold for future delivery at a central location
called a futures marker. Several contracts for
each product are traded. each with a different
delivery date. The futures prices represent the
approximate prices that the people buying and
selling contracts collectively think will exist at
a future date. Later, the role that futures mar-
kets play in helping producers reduce price risk
will be explained.

Local buyers may also offer prices for fu-
ture delivery of crops and livestock, through for-
ward contracts. Forward contract prices also
represent the buyers’ best estimates of what
prices will be in the future, but are adjusted for
local demand and transportation costs.

Variability
A manager who must select from two or more
alternatives should consider another factor in

addition to the expected values. The variabiliry of

the possible outcomes around the expected value
is also important. For example. if two alternatives
have the same expected value. most managers
will choose the one whose potential outcomes
have the least variability, because there will be
smaller deviations with which to deal.

Range

Variability can be measured in several ways.
One simple measure of variability is the differ-
ence between the lowest and highest possible
outcomes, or the range. Alternatives with a
smaller range are usually preferred over those
with a wider range if their expected values are
the same. Range is not the best measure of vari-
ability, however. because it does not consider
the probabilities associated with the highest and
lowest values. nor the other outcomes within the
range and their probabilities.
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Standard Deviation

A common statistical measure of variability is
the standard deviation.' Tt can be estimated from
a sample of past actual outcomes for a particular
event, such as historical price data for a certain
week of the year. A larger standard deviation
indicates a greater variability of possible out-
comes and, therefore, a greater likelihood that
the actual outcome will differ from the expected
value,

Coefficient of Variation

The standard deviation is difficult to interpret.
however, when comparing two types of occur-
rences that have different means. The occurrence
with the higher mean value often has a larger
standard deviation. but is not necessarily more
risky. In this situation. it is more useful to look
al the relative variability. The coefficient of varia-
tion measures variability relative to the mean and
is found by dividing the standard deviation by the
mean. Smaller coefficients of variation indicate
that the distribution has less variability compared
to its mean than other distributions.

standard deviation
mean

Coefficient of variation =

Table 15-3 shows historical data for corn
and soybean yields on an individual farm. If
we assume that production potential has not
changed over time, we can use the simple means
as estimates of the expected yields for next year
and the variations from the mean to calculate the
standard deviations. Corn had a greater standard
deviation than soybeans. However, calculating
the coefficients of variation shows that soybean
yields were more variable than corn yields when
compared to the mean. Thus. an operator who

'Standard deviation 1s-egual to the square root of the variance. The
equation for variance is
Fx-%)

Variance = —
n—1

where X, is each of the observed values, X s the mean of the
observed values, and » is the number of ohservations.
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TaBLE 15-3 | Historical Corn and
Soybean Yields for an
Individual Farm

Corn Soybeans
(bushels/acre)  (bushels/acre)

165 45
185 35
181 48
128 38
145 43
169 54
158

I3 31
172 47
10 167 58
Mean (expected value) 158.5

Standurd deviation 229 8.2
Coefficient of vanation 0.14

L L L s

Lo - IR B

wished to reduce yield risk might prefer corn to
soybeans.

Cumulative Distribution Function
Many risky events in agriculture have an
almost unlimited number of possible out-
comes, and the probability of any one of them
occurring becomes very small. A useful for-
mat for portraying a large number of possible
outcomes is a cumulative distribution function
(CDF). The CDF is a graph of the values for
all possible outcomes for an event against the
probability that the actual outcome will be
equal to or less than each value. The outcome
with the smallest possible value has a cumula-
tive probability of nearly zero, while the larg-
est possible value has a cumulative probability
of 100 percent.

The steps in creating a CDF are as follows:

. List a set of possible values for the
outcome of an event or strategy, and
estimate their probabilities. For exaniple.
the data from Table 15-3 can be used as a

set of possible values for corn and soybean
yields. If it is assumed that each of the

10 historical observations has an equal
chance of occurring again, each one
represents 10 percent of the total possible
outcomes or distribution,

. List the possible values in order from
lowest to highest, as shown in Table 15-4.

. Assign a cumudative probability to the
lowest value equal to one-half of the
range it represents, Each observation
represents one segment or range out of the
total distribution. so it can be assumed
that the observation falls in the middle of
the range. For the example. the lowest
yield observed represents the first
10 percent of the distribution, so it can be
assigned a cumulative probability of

5 percent.

4. Calculate the cumulative probabilities
(probability of obtaining that value or a
smaller one) for each of the other values by
adding the probabilities represented by all
the smaller values to that value’s own
probability. In the example, the remaining

TABLE 15-4 | Cumulative Probability
Distributions for Corn
and Soybean Yields

Corn
(bushels/acre)

Sovbeans
(bushels/acre)

Cumulative
probability
(%)

115
128
145
158
165
167
169
172
181
185

3
38
43
45
47
48
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observed yields would have cumulative event. The more vertical the graph, the less vari-
probabilities of 15 percent, 25 percent. ability among the possible outcomes. The upper
and so on. portions of the graphs in Figure 15-2 are steeper
5. Graph each pair of values and connect the than the lower portions. indicating that the posi-
points, as shown in Figure 15-2. tive vield responses to good weather are not as

significant as the negative responses to poor

The cumulative distribution function per- - =
growing conditions.

mits a view of all possible results for a certain

100% —

80% -

Carn

20% -

|
|
I
|

0% 1 L I | 1 1 1 I
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Bushels peracre

100%

80%
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|
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|

0% i ! i
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Bushels peracre

Figure 15-2 Cumulative distribution functions for corn and soybean yields.
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DECISION MAKING UNDER RISK

Making risky decisions requires careful consid-
eration of the various strategies available and
the possible outcomes of each. The process can
be broken down into several steps:
1. Identify an evenr that could be a possible
source of risk.
2. Identify the possible ourcomes that can
occur from the event, such as various

weather conditions or prices. and their
probabilities.

. List the alternative straregies
available.

4. Quantify the consequences or results

of each possible outcome for each
strategy.

. Estimate the risk and expected returns for
each strategy, and evaluate the trade-offs
among them.

SA S LN B Yicid Risk and Trends in Yields

Whv:n yield of & crop is increasing over time,
variability of the yield can be overestimated if the gen-
eral upward trend is not recognized. Statistical tech-
niques can allow producers to distinguish between a
predictable yield trend and random variability.

Consider the case of a peanut producer. who
has 19 years of yield data for this crop. Using the
actual yield daa, the producer finds a standard
deviation of 591 pounds.

The following graph shows actual yields as dots.

Yield (pounds per acre)

Using statistical techniques, the solid line was
fit to the data to distinguish the upward trend
in yields from random year-to-year changes. The
difference between the actual vield and the
expected yield. the corresponding point on
the trend line, is a better estimate of variability
for this enterprise. Once the predicted portion of
the yield change is accounted for, the average de-
viation from the trend line is found 1o be only
395 pounds.

Predicted and Actual Peanut Yield




An example can be used to illustrate these
steps. Assume that a wheat farmer plants a given
number of acres of wheat in the fall. Stocker sleers
can be purchased in the fall and grazed on the
wheat over the winter and sold at a known contract
price in the spring. The farmer’s main source of
risk (srep 1) is the weather event, because it affects
how much grazing will be available. Assume that
there are three possible outcomes for this event—
good, average. or poor weather (step 2—and their
probabilities are estimated to be 20, 50, and 30 per-
cent. respectively. The selection of probabilities is
important. They can be estimated by studying past
weather events as well as near-term forecasts.

If too few steers are purchased and the
weather is good. excess grazing will be avail-
able, and an opportunity for additional profit
will be lost. If too many steers are purchased and
the weather is poor. there will not be enough

Weather

Strategy outcomes

Good
Average

Probabilities

Average

Average

03
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grazing. extra feed will have to be purchased,
and profit will be reduced or a loss incurred. The
third possibility is for average weather to occur
with a typical supply of feed available.

The farmer is considering three alternative ac-
tions: purchase 300, 400. or 500 steers (step 3).
These choices are the decision strategies. The
same three weather outcomes are possible for each
strategy. which creates nine potential combinations
of results to consider. Once the elements of the
problem are defined, it is helpful to organize the
information in some way. Two ways of doing this
are with a decision tree or with a pavoff matrix.

Decision Tree

A decision tree is a diagram that traces several pos-
sible management strategies. the potential out-
comes from an event. and their results. Figure 15-3
is a decision tree for the previous example. It

Net
returns

Expected
value

$20.000 $4,000

$10,000 5,000

$6,000 _ 1.B00

$10.800

$26,000 $5.200

$14,000 7.000

$0 )
$12.200

$34.000
$15,000
-$10,000

Figure 15-3 Decision tree for stocker steer example.
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shows three potential weather outcomes for each
of three strategies. the probability for each out-
come (which is the same regardless of the strat-
egy chosen), and the estimated net returns for
each of the nine potential consequences. For
example, if 300 steers are purchased. the net
return is $20,000 with good weather, $10.000
with average weather, and only $6,000 with
poor weather (step 4).

The expected value for each strategy is the
weighted average ol the possible outcomes, cal-
culated by multiplying each outcome by its
probability and summing the results. Based on
these values alone. it might be expected that the
farmer would select the Buy 400 strategy, as it
has the highest expected value, $12.200. How-
ever, this overlooks the possibility of experienc-
ing poor weather and only breaking even. Ways
of making a decision taking this risk into ac-
count will be shown later (step 3).

Payoff Matrix

A payoff matrix contains the same information as
a decision tree but is organized in the form of a
contingency table. The top part of Table 15-5
shows the consequences of each strategy for each
of the potential weather outcomes for the stocker
steer example. The expected values, as well as the
minimum and maximum values and range of out-
comes. are shown in the bottom part of the payoff

matrix. Both decision trees and payoff matrices
can be used to organize the consequences of one
or more related events. However. if each event
has many possible outcomes, the diagram or table
can become quite large.

Decision Rules
Several decision rules have been developed to
help choose the appropriate strategy when faced
with a decision involving risk. Using different
rules may result in the selection of different strat-
egies. The appropriate rule to use will depend on
the decision maker’s attitude toward risk, the
financial condition of the business, cash flow
requirements, and other individual factors.

These factors vary widely among decision
makers, so it is impossible to say that a certain
rule is best for everyone.

Most Likely Outcome

This decision rule identifies the outcome most
likely to occur (has the highest probability) and
chooses the strategy with the best consequence
for that outcome. Table 13-5 indicates that aver-
age weather has the highest probability. at (0.5,
and the Buy 500 strategy has the greatest net
return for that outcome, $15.000. This decision
rule is easy to apply. but does not consider the
variability of the consequences nor the probabil-
ities of other possible outcomes.

TABLE 15-5 | Payoff Matrix for Stocker Steer Problem

Weather outcomes Probability

Net return for each purchase strategy

Buy 400

Buy 300 Buy 500

Good
Average
Poor

$20,000 $26,000
10,000 14,000
6.000 0

$34.000
15,000
=-10.000

Expected value

Minimum value
Maximum value
Range

10,800 12,200

6,000 0
20,000 26,000
14,000 26,000

11,300
10,000
A4.000
44,000




Maximum Expected Value
This decision rule says to select the strategy
with the highest expecied value. The expected
value represents the weighted average result for
a particular strategy based on the estimated
probabilities of each possible result occurring.
Both Figure 15-3 and Table 15-5 show that
the Buy 400 strategy has the highest expected
value, $12.200, so it would be selected using
this rule, This rule will result in the highest aver-
age nel return over time. but it ignores the vari-
ability of the outcomes. In the example. poor
weather has only a 30 percent chance of occur-
ring. However, there is no guarantee that it will
not occur 2 or 3 years in a row. with the resulting
30 net return each year. The rule of choosing the
maximum expected value disregards variability
and should be vsed only by managers who have
good risk-bearing ability and are not strong risk
avoiders.

Risk and Returns Comparison

Managers who do not have high risk-bearing
ability must consider the risk associated with
various strategies, as well as the expected
returns. Any strategy that has both a lower
expected return and higher risk than another
strategy should be rejected. Such is the case
with the Buv 300 strategy in Table 15-5. It has a
lower expected value than the Buy 400 strategy,
$11,300, and also more risk, because it is the
only alternative that could incur a loss. The Buy
300 strategy also has a lower expected return
than the Buy 400 strategy but is less risky.
Therefore, managers who are risk conscious
might prefer this strategy.

Safety First

The safety first rule concentrates on the worst
possible outcome for each strategy and ignores
the other possible outcomes. The decision maker
assumes that better-than-expected outcomes
pose no serious problems, whereas the unfavor-
able outcomes are of real concern. Therefore,
the strategy with the best possible result among
the worst-case outcomes is selected, the one with
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the least bad value. Referring to Table 15-5,
application of the safety first rule would result
in selection of the Buy 300 strategy. because
its minimum consequence of a $6,000 profit is
higher than the other minimums, a $0 profit for
buying 400 steers and a loss of $10.000 for buy-
ing 500 steers. The safety first rule is appropri-
ate for a business that is in such poor financial
condition that it could not survive the conse-
quences of even one bad year,

Break-Even Probability

Knowing the probability that each strategy will
result in a financial loss can also help the deci-
sion maker choose among them. Suppose that
the farmer with the corn and soybean yield his-
tories shown in Table 15-3 calculated that a
yield of 145 bushels per acre for corn or 47
bushels per acre for soybeans was needed to just
pay all production costs. From the CDF graphs
in Figure 15-2, the probability of realizing less
than the break-even level of production can be
estimated by drawing a vertical line from the
break-even yield (x-axis) to the CDF line, then a
horizontal line to the cumulative probability
scale (y-axis). In this example, the probability of
suffering an economic loss (producing a below
break-even yield) is approximately 25 percent
for corn and 45 percent for soybeans. Thus, soy-
beans carry more financial risk. However, the
risk of a loss also must be weighed against the
expected average return from each crop.

TooLS FOR MANAGING RISK

Fortunately, farmers and ranchers have a variety
of management tools available to them for soften-
ing the consequences of taking risky actions.
Some of the tools are used to reduce the amount of
risk the manager faces, while others help soften
the impact of an undesirable result. They all fol-
low one of four general approaches. however.

1. Reduce the variability of possible
outcomes. The probability of a bad result
is decreased, but the probability of a good
result is often reduced. as well.
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. Set a minimum income or price level,
usually for a fixed charge. Most insurance
programs operate this way. The cost of the
risk reduction is known, and the probability
of achieving a better-than-average result is
not affected.

. Maintain flexibility of decision making.
Managers do not lock in decisions for long
periods, in case price or production
prospects change.

4. Improve the risk-bearing ability of the
business, so that an adverse result is less
likely to affect the survival of the farming
operation.

Farmers and ranchers use many examples of

all four types of risk management tools.

Production Risk Tools

Variable crop yields. uncertain livestock pro-
duction rates, and uneven product quality are the
evidence of production risk. Several strategies
can be used to reduce production risk.

Stable Enterprises

Some agricultural enterprises have a history of

producing more stable income than others.
Modern technology may be able to control the
effects of weather on production. or government
programs and marketing orders may control prices
or the quantity of a commaodity that can be sold.
For example, irrigation will produce more stable

crop yields than dryland farming in areas where
rainfall is marginal or highly variable during the
growing season. At the other extreme. enterprises
such as livestock finishing. where both buying
and selling prices can vary, and growing perish-
able products, such as flowers, fruits, and vegeta-
bles. tend to have highly variable incomes.

Diversification

Many farms produce more than one product to
avoid having their income depend totally on the
production and price of a single commodity. If
profit from one product is poor, profit from pro-
ducing and selling other products may prevent
total profit from falling below acceptable levels.
In agricultural production. diversifying by pro-
ducing two or more commodities will reduce
income variability if all prices and yields are not
low or high at the same time.

Table 15-6 shows an example of how diversi-
fication can work 1o reduce income variability.
Based on the average net farm income for a
25-year period for a sample of Kansas farms, beef
cow farms had the most variable net income per
operator, as measured by the coefficient of varia-
tion. The dryland crop farms had the lowest vari-
ability. This group of farms. although classified
as crop farms, also had some income from animal
enterprises. In addition. several different types of
crops were typically grown. Lack of a strong in-
come correlation among enterprises smooths out
annual income under diversification.

TABLE 15-6 | Comparison of Specialized and Diversified Farms

Farm type

Beefl cow

Irrigated crops

General

Dryland crops Beel and crop farm

Net farm income per operator $27,505
(average, 1992-2016)
41,262

1.50

Standard deviation
Coefficient of variation

$118.995

119,138

§12.197 543,167 §59.701

37475
(.58

60,373
1.01

52.638
0,73

Soprce: Kansas Farm Management Association




How much will diversification reduce income
variability in an actual farm situation? The answer
depends on the price and yield correlations among
the enterprises selected. If prices or yields for all
of the enterprises tend to move up and down to-
gether, little is gained by diversifying. The less
these values tend to move together, or the more
they move in opposite directions. the more in-
come variability will be reduced by diversifica-
tion. Likewise. adding a highly variable enterprise
to a stable one may increase whole-farm risk.

Weather is the primary factor influencing
crop yields. so crops with the same growing sea-
son tend to have a strong positive yield correla-
tion. The yield correlations among crops that
have different growing seasons and are suscep-
tible to different insects and diseases will be
somewhat lower. Production rates among differ-
ent types of livestock are less closely correlated.
and there is little correlation between crop yields
and livestock performance.

Most studies on the price correlations for
major agricultural commodities show that pairs
of commodities with a strong yield correlation
often have a positive price correlation as well.
because year-to-year production changes have a
major impact on prices. Some specialty crops
such as fruits and vegetables. however, may show
a weak or even negative price correlation with
some of the major field crops. and crop and live-
stock prices are mostly independent of each other.

Diversification plans can include nonfarm
activities as well. Investing in stocks and bonds,
carrying oul a part-time business unrelated
to agriculture, or holding a nonfarm job can im-
prove the stability of family income. Diversifi-
cation may also require giving up the benefits of
specializing in one enterprise to gain the bene-
fits from less variability in net income.

Property Insurance

Property insurance protects against the loss of
buildings. machinery. livestock. and stored grain
from fire. lightning, windstorm, theft, and other
perils. Property insurance is relatively inexpensive.
while the loss from a serious fire or windstorm can
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be devastating. Therefore, most farmers and ranch-
ers choose to carry at least a minimum level of
property insurance on their more valuable assets.
An alternative is for the business to be self-insured.
maintaining readily available or liquid reserves in
case of property damage or loss.

Financial reserves held in a form that can be
easily liquidated, such as a savings account, of-
ten earn a lower rate of return than the same
capital would earn if invested in either the farm
business or some other long-term investment,
This sacrifice in earnings is the opportunity cost
of being self-insured and should be compared to
the premium cost of an insurance policy provid-
ing the same protection.

Crop, Revenue, and Livestock Insurance
Agricultural production is inherently risky. Not
only output, but prices as well. can be highly vari-
able. Consequently. many agricultural producers
opt to enroll in insurance programs designed to
protect against losses caused by crop or livestock
production problems and/or losses caused by
price decreases. There are several different insur-
ance products available at a subsidized rate under
federally regulated insurance programs. Although
the policies are sold by private insurance compa-
nies. the USDA’s Risk Management Agency
(RMA) subsidizes the premiums. Producers can
opt for yield insurance for crops or for a revenue
insurance plan. Details of the plans are available
on the RMA website. and as they are subject to
change, they should be checked regularly. A brief
overview of some of the more widely used insur-
ance products is provided below,

A multiple-peril crop insurance policy pro-
tects against crop yield losses from a variety of
natural causes. for example, poor weather condi-
tions. insects, or diseases. The most widely
available crop insurance program of this type is
Actual Production History (APH) coverage. The
yield coverage level is based on the individual
farm’s actual production history. and the pro-
ducer selects a coverage level ranging from 50
to 75 percent (or up to 85 percent in some cases)
of the historical average yield. If the harvested
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yield is lower than the guaranteed yield. the pro-
ducer receives a payment determined by the cov-
erage level at a fixed price per bushel of loss.

Catastrophic Risk Protection (CAT) is an
inexpensive insurance program that provides a
lower level of coverage than APH. To receive a
payment under CAT, yield loss must exceed 50
percent of the historical level at a price equal to
55 percent of the established commodity price.
CAT premiums are paid by the RMA, but pro-
ducers must pay an administrative fee for each
crop insured under the program.

Under the Area Risk Protection Insurance
(ARPI). coverage is based on county-level yields
rather than yields on the individual farm. ARPI
premiums are generally lower than APH premi-
ums; however. if an individual producer’s loss is
not reflected in losses at the county level. the
crop loss may not be well covered.

In addition to policies that protect against
yield losses. insurance options are available to
protect against loss in gross revenue. Under the
Revenue Protection (RP) plan, the producer
elects a coverage level for a crop ranging from
50 to 85 percent of the product of APH yield and
the higher of (1) the harvest-time futures market
price determined a month before planting, or (2)
the average market price for the harvest month,
When gross revenue. calculated as the actual
harvested yield times the average futures price
in the harvest month, falls below the guaranteed
revenue. the producer receives a payment for the
difference. See Box 15-2 for an example. There
are some different options under this plan, in-
cluding one that bases protection solely on the
futures price. for a somewhat lower premium.
and one that uses county-level, rather than indi-
vidual yields. A special crop insurance policy
for cotton, the Stacked Income Protection Plan
or STAX. provides coverage for up to 20 percent
of expected revenue based on the area (typically
a county), with payments reaching their maxi-
mum value when revenue falls to 70 percent of
the expected level. STAX can be purchased
alone or in combination with certain other insur-
ance products.

The RMA also provides various types of in-
surance programs for livestock. The objective of
livestock policies is to protect against market
price reductions. but not production risk. Fu-
tures and options prices are used 10 set coverage
levels. Price insurance is available for swine,
cattle, lambs, and milk. One type of plan, Live-
stock Risk Protection (LRP), allows a livestock
feeder to purchase insurance for a minimum
selling price for any quantity of sales up to a
maximum level. The other type of plan, Live-
stock Gross Margin (LGM) insurance. is based
on the expected gross margin between the sell-
ing price of the finished livestock or milk and
the cost of major feedstuffs needed to produce
them. as estimated using futures market prices.

Whole Farm Revenue Protection (WFRP) is
a pilot program that provides one insurance pro-
gram for all commodities produced on a farm.
Both crop and livestock enterprises are included.
A range of coverage from 50 to 85 percent is
available; however. the higher coverage levels
are available only to diversified tarms. WFRP
combines the previous pilot programs of Ad-
justed Gross Revenue (AGR) and AGR Lite into
one product. with some additional provisions.

Extra Production Capacity

When poor weather delays planting or harvesting
of crops, many farmers depend on having excess
machinery or labor capacity to help them catch
up. They incur higher-than-necessary machinery
ownership costs or wages in some years as insur-
ance against crop losses that could occur because
of late planting or harvesting in other years.
Some operators also prefer to own newer machin-
ery to reduce the risk of breakdowns at crucial
times or unexpected repair bills,

Share Leases

In many states. crop share leases and livestock
share leases are common. The landowner usu-
ally pays part of the operating expenses and
receives a portion of the crops or livestock
produced instead of a cash rental payment. In
this way. the risk of poor production. low
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Paul Edmundson raises 1,200 acres of soy-
beans each year in the Delta. One year, to pro-
tect his investment, he purchases multiple peril
crop insurance. His proven average yield based
on past production records is 40 bushels per
acre. He chooses to insure at the 75 percent pro-
duction level, so he receives a yield guarantee
of (40 x 75%) = 30 bushels. He also chooses the
maximum price guarantee available that year,
$10.00 per bushel. With this type of insurance,
the price guarantee applies only to any yield
losses below the yield guarantee level, not to
the harvested yield. The producer must use
other tisk management tools to control price
variability for the bushels he sells. His premium
cost for this coverage is $16.00 per acre. Later
in the year, a late-summer flood cuts his average

vield to only 21 bushels per-acre. He receives a
loss payment from his insurance company for
(30— 21) = 9 bushels, at $10.00 per bushel, or
$90 per acre,

The next year. he decides to switch to crop rev-
enue insurance. His insurance company offers him
a policy for 75 percent of his projected gross in-
come, based on his proven yield of 40 bushels per
acre and that year's insurance price of $11.00 per
bushel. His revenue guarantee is (40 x $11.00 x
75%) = $330 per acre.

In the fall, Edmundson’s soybeans yield 42
bushels per acre, but the market price drops o
$7.00. so his actual gross income is only (42 %
$7.00) = $294 per acre. He receives an insurance
payment for his revenue deficit equal o (8330 —
294) = $36 per acre.

selling prices. or high input costs is shared
between the tenant and the owner. The tenant
also needs less operating capital under a share
lease than a cash lease. Some tenants use a
variable cash lease to achieve similar risk
reduction. Both types of leases are described
in Chapter 20.

Custom Farming and Feeding
Rather than risk uncertain prices and yields,
some operators prefer custom farming. They
perform all machinery field operations for a
landowner in exchange for a fixed payment. The
landowner takes all the price and yield risk.
Custom feeding is a similar arrangement.
Livestock producers feed animals or poultry
owned by investors in their own facilities for a
fixed price per head or per space. or for a fixed
rate per day. Contracts for raising or caring for
breeding livestock are also available. Although
custom livestock production contracts pass on
most production risk to the livestock owner,
some do contain penalties for excessive death

loss. All custom agreements should be analyzed
carefully to compare their potential risks and re-
turns to those of being an independent producer
and marketer.

Input Procurement

Some livestock feeders depend on a reliable
source of feed or feeder livestock to keep their
facilities full. A long-term contract with a sup-
plier reduces the risk of having to operate below
capacity. The price may be determined by a set
formula based on quality factors and current
market prices. Other key inputs may be secured
by advance contracts, as well, such as labor
crews for harvesting fruits and vegetables.

Market Risk Tools

Market risk exists because of the variability of
commodity prices and because the manager
does not know what future prices will be when
making the decision to produce a commodity.
Several methods can be used to reduce price
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variability or to set a satisfactory price in advance
of when crops or livestock are ready for sale.

Spreading Sales

Instead of selling all of a crop at one time. many
farmers prefer to sell part of it at several times
during the year. For example, 25 percent of the
crop may be sold every 3 months or one-sixth
every 2 months. Spreading sales avoids selling
all the crop at the lowest price of the year but
also precludes selling all of it at the highest
price. The result of spreading sales should be an
average price received near the average annual
price for the commodity.

Livestock sales can also be spread through-
out the year. This can be accomplished by feeding
several groups during the year or by calving or
farrowing several times per year. Spreading sales
of dairy and egg products occurs naturally, due to
the continuous nature of their production.

Contract Sales

Producers of crops such as seed. nursery stock.
and fruits and vegetables often sign a contract
with a buyer or processor before planting the
crop. This contract will usually specify certain
management practices to be followed, as well as
the price to be received for the crop and possibly
the amount to be delivered. A contract of this
type removes the price risk at planting time and
guarantees the producer will have a market.
However, quality standards may be strict, creat-
ing added production risk.

It is also possible to obtain a forward price
contract for many field crops and some types of
livestock. Many grain and livestock buyers will
contract to purchase a given amount of these
commodities at a set price for delivery at a later
date or at regular intervals. These contracts are
often available during the growing season as well
as after the crop has been harvested and stored.
Contract sales remove price uncertainty but do
not allow selling at a higher price if markets rise
later in the year. An exception is a minimum price
contract, which guarantees the seller a certain
price. usually slightly below expected levels, but

allows the commodity to be sold at the actual
market price if it is above the minimum. The con-
tract may impose a penalty if the producer cannot
deliver the agreed-on quantity or quality of com-
modity due to production problems.

Hedging

A market price can be established in advance
by fhedging on a commodity futures market.
Hedging is possible before the crop is planted as
well as during the growing season or while grain is
stored. Livestock can also be hedged at the time of
purchase, or at any time during the feeding period.

Hedging involves selling a commodity fu-
tures contract instead of the actual commodity.
usually because the manager is currently unable
or unwilling to deliver the commodity at that
time. The contract is purchased by a buyer at a
futures market exchange somewhere, who may
represent a processor who wants to lock in the
price of the commodity lor future use or a spec-
ulator hoping to sell the contract later for a
higher price. Although futures contracts for
some commodities allow for delivery when the
contract expires. the contract usually is repur-
chased and the commodity is sold on the local
cash market. Cash and futures prices usually
move up or down together. Thus, any gain or
loss that occurred because the cash market went
up or down is offset by a corresponding loss or
gain on the futures contract being held.

Before beginning a hedging program. a man-
ager should carefully study the hedging process
and the futures market and have a good under-
standing of basis. or the normal difference be-
tween the futures contract price and the local cash
market price. The basis can become wider or nar-
rower while the futures contract is being held.
meaning that gains and losses in the cash and fu-
tures markets do not exactly offset each other.
This variation is called basis risk, Basis risk
should be taken into account., but basis is less
variable and more predictable than cash prices.

Hedging can also be used to lock in the
price of inputs to be purchased in the future.
such as feedstuffs or feeder livestock. In this




case. a futures contract is purchased (rather than
sold) in advance, before it is feasible to take de-
livery of the input. then resold when the actual
input is purchased.

Commodity Options

Many marketers dislike the fact that although
forward contracting or hedging protects them
against falling prices, it also prevents them from
benefiting from rising prices (see the example
in Box 15-3). They prefer to use commodity
options that set a minimum price in exchange for
paying a set fee or premium. but still allow them
to sell at a higher price should it occur.

A manager who wants to protect against a
price decline will generally buy the right 1o sell
a futures contract at a specified price, called a
put oprion. If the market goes down (both cash
and futures), the value of the put option goes up
and offsets the loss in value of the commodity
the farmer is holding. If the market goes up, the
value of the put option goes down and may
eventually reach zero. If the market rises even
further, the value of the commodity being held
continues to rise. but there is no further decline
in the value of the put (because it is already at
zero). and the farmer gains. When it is time to
sell the commodity, the put is also sold, if it still
has some value, Thus, for the cost of buying the
put (the premium), the farmer is protected
against falling prices but can still benefit from
rising prices. The commodity option provides a
type of price insurance.

Call options are similar to put options. but
give the purchaser the right to buy a futures con-
tract at a specified price. They can be used to sel
a maximum purchase price for a commodity. but
allow the buyer to benefit if the price goes down.
Call options are useful for producers who want
to establish a maximum price for inputs such as
feeder livestock or livestock feed.

U.S. Department of Agriculture Programs

The U.S. Department of Agriculture (USDA) has
a long history of helping farmers manage both
price and production risk. Disaster programs
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have been approved by Congress many times
over the years when widespread drought or
disease occurred. However, ad hoc disaster pro-
grams have largely been replaced by the perma-
nent crop and revenue insurance programs
described earlier.

Marketing assistance loans (MAL) have
been available for most grains, oilseeds, peanuts.
cotton, and pulses for many years. The major
purpose of these loans is to provide interim fi-
nancing to producers at harvest time so that cash
flow needs will not force them to sell all their
crops at a time period when prices are typically
low. Loans can be redeemed by paying the prin-
cipal plus accrued interest and any other charges,
but because the loans are nonrecourse. the loan
also can be redeemed by delivery of the com-
modity. Thus, if the market price is below the
loan rate at the time the loan is repaid, the
amount to repay is lowered to just the bushels
under the loan times the loan rate, which in ef-
fect gives the producer a guaranteed minimum
price equal to the loan rate. In lieu of a MAL, the
producer may opt instead to receive a loan defi-
ciency payment (LDP) when the local price in a
county at harvest time is below the applicable
loan rate.

For some specific commodities. additional
risk management programs are offered by the
USDA. Some of these programs offer supplemen-
tal payments to producers when market prices are
below certain preset reference levels. Other pro-
grams protect against low gross revenue rather
than low prices. Revenue guarantees are based on
historical national prices and farm-level or county-
level yields for eligible crops. The producer re-
ceives a payment if the actual revenue is below the
auaranteed revenue. similar to that received under
a crop revenue insurance policy. Payments are
usually limited to a fixed percent of the guarantee,
so do not entirely replace crop insurance.

Price protection programs for certain live-
stock commodities, such as milk and wool, may
also be available. In addition, disaster assistance is
available when livestock producers suffer losses
from adverse weather. fire. or other hazards.
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The specific details of USDA commodity pro-
grams are adjusted every few years, so producers
should review information from the Farm Service
Agency of the USDA for current provisions. Partici-
pation in such programs should be a part of the farm
manager’s overall risk strategy. but should not be
expected to eliminate all chances of financial loss.

Flexibility
Some management strategies allow the operator
to change a decision if price trends or weather
conditions change. Planting annual crops instead
of perennial or permanent crops is one example.
Investing in buildings and equipment that
can be used for more than one enterprise is an-
other. Many grain producers build storage bins

so they can delay marketing until prices are more
favorable. In the case of livestock, animals may
be sold as feeder livestock or finished to slaugh-
ter weight. Renting certain assets such as land or
machinery instead of buying them is another ex-
ample of maintaining management flexibility.

Financial Risk Tools

Reducing financial risk requires strategies to
maintain liquidity and solvency. Liquidity is
needed to provide the cash to pay debt obliga-
tions and to meet unexpected financial needs in
the short run, Solvency is related to long-run
business survival or having enough assets to
adequately secure the debts of the business.

Reducing Price Risk by Hedging

Plainvicw Feeders, Inc. has just filled one of
their feedlots with a new set of cattle that have an
expected cost of production as follows:

Average purchase cost of

cattle per head
Expected feed cost

(500 pounds of gain @ $.90)
Nonfeed costs

(200 days @ $.10)

51,000

$ 450

§ 20
$1,470

At an average selling weight of 1,150 pounds,
their break-even selling price is $128 per hun-
dredweight (cwt.). The finished cattle market is
about $133 per cwl. now, and June cattle futures
contracts are selling at $137 per cwt. They de-
cide to #hedge the cattle by selling a futures
contract.

By June. when the cattle are ready to sell,
the market has trended downward somewhat,
Plainview sells the cattle for $128 per cwt. and
buys back the futures contract for $132 per cwt.

Their net price is

+$137 per cwi.
5132
+5128
= 8133 per ewt.

Sold futyres cortract
Bought back futures contract
Sold for cash price

Although the market declined by 85. they still net-
ted $133 due 1o the $5 gained on the futures contract.

What if the market had trended upward in-
stead? Suppose by June the futures market price
was $143 per ewt. and the cash price was $138.
Their net price would have been

Sold furures contract
Bought back futures contract
Sold for cash price

+5137 per ewt.
-$143
+5138
= §132 perewt.

Their net selling price would have been nearly the
same regardless of whether the cattle market went up
or down. The only thing affecting it was the change
in the basis, or the difference between the futures
price and the cash price at the time the cattle were
sold. $4 in the first example and $5 in the second one.




Fixed Interest Rates

Many lenders offer loans at either fixed or vari-
able interest rates. The fixed mterest rate may be
higher when the loan is made but prevents the
cost of the loan from increasing if interest rates
trend upward.

Self-Liguidating Loans

Self-liquidating loans are those that can be
repaid from the sale of the loan collateral.
Examples are loans for the purchase of feeder
livestock and crop production inputs. Personal
loans and loans for land or machinery are exam-
ples of loans that are not self-liquidating. The
advantage of self-liquidating loans is that the
source of the cash to be used for repayment is
known and relatively dependable.

Liguid Reserves

Holding a reserve of cash or other assets easily
converted to cash will help the farm weather the
adverse results of a risky strategy. However,
there may be an opportunity cost for keeping
funds in reserve rather than investing them in
the business or other long-term assets.

Credit Reserve

Many farmers do not borrow up to the limit
imposed on them by their lender. This unused
credit or credit reserve means additional loan
funds can be obtained in the event of some
unfavorable outcome. This technique does
not directly reduce risk but does provide a
safety margin. However, it also has an oppor-
tunity cost, equal to the additional profit this
unused capital might have earned in the
business.

Owner Equity

In the final analysis, it is the equity or net
worth of the business that provides its sol-
vency and much of its liquidity. Therefore.
equity should be increased steadily. particu-
larly during the early vears of the business. by
retaining profits in the business or attracting
outside capital.
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Legal Risk Tools

Business Organization

Farms and ranches can be organized under sev-
eral different legal forms. Some of them. such as
corporations, limited liability companies, and
cooperatives, offer more protection from legal
liabilities and damages than others. Chapter 14
contains more details.

Estate Planning

Having a will and an estate plan that provide for
the orderly transition of a ranch or farm business
to heirs will often save thousands of dollars in
estate and income taxes or revenue lost due to
interrupted management and division of an effi-
ciently sized business. Having all farm leases
and contracts in writing will also reduce legal
problems down the road.

Liability Insurance

Liability insurance protects against lawsuits by
third parties for personal injury or property
damage for which the insured or employees may
be liable. Liability claims on a farm may occur
when livestock wander onto a road and cause an
accident or when someone is injured on the farm
property. The risk of a liability claim may be
small, but some of the damages awarded have
been very large. Most people find liability insur-
ance an inexpensive method to provide some
peace of mind and protection against unexpected
events.

Personal Risk Tools

Health Insurance

Self-employed farmers and ranchers often have
difficulty obtaining health insurance coverage at
a reasonable cost. The after-tax cost has been
reduced somewhat by making more of the pre-
miums tax deductible. Raising the levels at
which coverage begins and obtaining policies
through farm organizations can also reduce
costs. Given the high cost of medical treatments
and unpredictability of health problems, no pru-
dent manager should be without some type of
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health insurance. This also applies to workers’
compensation insurance for employees.

Life Insurance

Life insurance is available to provide protection
against losses that might result from the untimely
death of the farm operator or a member of the
family. The insurance proceeds can be used to
meet family living expenses. pay off existing
debts. pay inheritance taxes. and meet other
expenses related to transferring management and
ownership of the business. Care should be taken
to select the most suitable type of life insurance
for each individual's needs and interests.

Safety Precautions

Common sense. attention to the job at hand. and
not getting in a hurry will go a long way toward
avoiding accidents and injuries. Common safety
measures include keeping machinery guards in

SUMMARY

place, shutting off machinery before making
repairs or adjustments, not moving equipment on
public roads after dark. following prescribed pro-
cedures for applying pesticides and fertilizers,
and avoiding proximity to dangerous livestock.

Backup Management

When only one person is informed about key
aspects of the farm business. a sudden accident
or illness could seriously disrupt day-to-day
and long-term operations. Key employees.
spouses. and attorneys should know the loca-
tion of tax, financial. and legal records and be
able to step in when the main operator is unable
to continue.

Which of these many risk management
tools are employed by a particular farm or ranch
will depend on the type of risks being faced, the
financial stability of the business. and the risk-
bearing attitude of the manager.

We live in a world of uncertainty. Rarely do we know the exact what, when, where, how, and how
much of any decision and its possible outcomes. Decisions must still be made. however. using what-
ever information and techniques are available. No one will make a correct decision every time. but
decision making under uncertainty can be improved by knowing how to identify possible events and
strategies, estimate the value of possible outcomes, and analyze their variability.

Decision trees, payoff matrices, and cumulative distribution functions can be used to organize
the outcomes of different strategies. Several decision rules can be used to choose among risky alter-
natives. Some consider only expected returns, some take into account the variability of outcomes
both above and below the mean. and some look only at adverse results.

Production, marketing, financial. legal. and personal risks can be reduced or controlled using a
number of techniques. Some reduce the range of possible outcomes. while others guarantee a mini-
mum result in exchange for a fixed cost. provide more flexibility for making decisions, or increase the
risk-bearing ability of the business.

QUESTIONS FOR REVIEW AND FURTHER THOL‘-GHT—

1. List at least five sources of risk and uncertainty for farmers in your area. Classify them as production, price,
financial, legal, or personal risk. Which are the most important? Why?

How might a young farmer with heavy debt view tisk. compared with an older, established farmer with little debt?

2
3. Might these same two farmers have different ideas about the amount of insurance they need? Why?
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4. How do suhjective probabilities differ from true probabilities? What sources of information are available to

. help form them?

5. Select five prices that you feel might be the possible prices for lean market hogs (or some other familiar
commuodity) next year, being sure to include both the lowest and the highest price you would expect. Ask a
classmate to do the same.

a. Who has the greatest range of expected prices”
b. Calculate the simple average for each set of prices. How do they compare?
¢. Assign subjective probabilities to each price on your list, remembering that the sum of the probabilities
must equal 1.0. Compare them.
. Calculate the expected value for each set of prices. and compare them.
Would you expect everyone in the class to have the same set of prices and subjective probabilities? Why or
why not?

Assume that average annual wheat prices in your region for the past 10 years have been as follows:

Year | 5363 Year 6 $7.39
Year 2 3.51 Year 7 5.26
Year 3 3.70 Year 8§ 6.54
Year 4 448 Year 9 8.38
Year 5 7.16 Year 10 827

Calculate the simple average or mean. Caleulate the coefficient of variation given that the standuard
deviation is 1.95.
b. Draw a cumulative distribution function (CDF) for the price of wheat using the data in the table.
¢ From the CDF, estimate the probability that the annual average price of wheat will be $6.00 or less in a given year.
Identify the steps in making a risky decision, and give an example,

8. Suppose that a crop consultant estimates that there is a 20 percent chance of a major insect infestation, which
could reduce your per-acre gross margin by 560, If no insect damage occurs, you expect o receive a gross
margin of $120 per acre. Treatment for the insect is effective but costs $135 per acre. Show the possible results
of treating or not treating in a decision tree and in a payoff matrix. What is the expected gross margin for each
chaice? What is the range between the high and low outcomes for each choice?

. Would u munager who did not need to consider risk choose to treat or not treat for insects in question 87 What
about a manager who could not afford to earn a gross margin of less than 890 peracre?

Give two examples of risk management strategies that fall into each of the following general categories:
a. Reduce the range of possible outcomes.

b. Guarantee a minimum result for a fixed cost.

¢. Increase flexibility of decision making.

d. Improve risk-bearing ability.

Describe one important risk management tool or strategy that will help cope with each of the following types
of risk on a ranch or farm:

a. Production
b. Market

¢. Financial
d. Legal

¢. Personal

(Bax photo): QPixtal/AGE Fotostock
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Federal income taxes have been collected in the
United States since 1913. In 1954 the Self
Employment Contributions Act was passed,
which requires sole proprietorship businesses to
pay a tax on their net income to fund Social
Security benefits. It was later extended to cover
Medicare benefits, as well. Many states also tax
personal and business income.

Taxes affect all types of businesses, includ-
ing farms and ranches. Income taxes are an un-
avoidable result of operating a profitable
business, and are necessary to keep public insti-
tutions and services operating. However. man-
agement decisions made over time can have a
large impact on the timing and amount of in-
come tax due. For this reason, a farm manager
needs to have a basic understanding of the tax
regulations and to be able to analyze possible
tax consequences of management decisions,
These decisions should be made throughout the
year. Income tax management is a year-round
process, not something to be done only when the
tax return is completed.

Farm managers do not need and cannot be
expected to have a complete knowledge of all
the tax regulations. However, a basic under-
standing and awareness of the tax topics to be
discussed in this chapter will enable a manager
to recognize the possible tax consequences of
some common business decisions. It will also
help a manager identify decisions that may have
large and complex tax consequences. This

should be the signal to obtain the advice of a tax
accountant or attorney experienced in farm tax
matters. Expert advice before the management
decision is implemented can be well worth the
cost and can save time. trouble, and money at a
later date.

TyPES OF INCOME TAXES

Three types of taxes are imposed on farm
income (Figure 16-1). Ordinary income tax is
paid on most net farm income after it is com-
bined with other types of taxable income. Some
income from the sale of certain assets, called
capital gains. is reported separately and often
taxed at a lower rate than ordinary income.
Finally. income earned through self-employ-
ment activities, including farming and ranching,
is also subject to a tax to support the Social
Security and Medicare systems.

Individual income taxes account for nearly
half of federal tax revenues collected each year,
as shown in Figure 16-2. Another third comes
from self-employment taxes and taxes on em-
ployee wages. The rest comes from corporate
income taxes, estale taxes, excise taxes. and
others.

Most states also impose a tax on individual
income. Some states have progressive rates—that
is, higher incomes are taxed at higher rates—
while other states impose a flat rate on all lev-
els of income. Due to the wide diversity of state

Ordinary farm income

— Farm sxpenses and depreciation
= Net farm profit

Net farm profit

% Selfemployment tax rate
= Self-employment tax to pay

+ Other taxable income

- Personal deductions

- One-half of self-employment tax
= Taxable income

% Ordinary income tax rates

= Ordinary income tax to pay

Capital gains income

— Origlnal tax hasis

= Taxable gain

x Capltal gains tax rate

= Capital gains tax to pay

Figure 16-1 Three types of income taxes for sole proprietorship farms and ranches.
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Figure 16-2 Sources of U.S. federal tax revenue
(2016).

Datd from LS. Office of Managément and Budget

income tax rules. the discussion in the rest of this
chapter will apply only to federal income taxes.
Income tax regulations are numerous, com-
plex, and subject to change as new tax legisla-
tion is passed by Congress and state legislatures.
Only some of the more basic principles and
regulations can be covered in this chapter. They
will be discussed from the standpoint of a farm
business operated as a sole proprietorship. Farm
partnerships and corporations are subject to
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different regulations in some cases, and anyone
contemplating using these forms of business or-
ganization should obtain competent tax advice
before making the decision. The reader is also
advised to check the current 1ax regulations for
the latest rules. Tax rules and regulations can
and do change frequently.

OBJECTIVES OF TAX
MANAGEMENT

Any manager with a goal of profit maximiza-
tion needs to modify that goal when consider-
ing income taxes. This goal should now become
the maximization of long-run, after-tax profit.
Income tax payments represent a cash outflow
for the business. leaving less cash available for
other purposes. The cash remaining after paying
income taxes is the only cash available for fam-
ily living expenses, debt payments, and new
business investment. Therefore, the goal should
be the maximization of after-tax profit, because
it is this amount that is finally available to use al
the manager’s or owner’s discretion. The goal is
not to minimize income taxes. This goal could
be met by having little or no net farm income
year after year.

A short-run objective of tax management is
to minimize the taxes due on a given year's in-
come at the time the tax return is completed and

" Box 16-1

Tzus. management, or minimizing taxes, is
sometimes equated with identifying and using rax
loopholes. This is often an unfair assessment
While some inequities undoubtedly exist in the
tax regulations, what some call tax loopholes were
often intentionally legislated by the U.S. Congress
for a specific purpose.

This purpose may be to encourage investment
and production in certain areas or to increase

Tax Management or Tax Loophole?

investment in general as a means of promoting an
expanding economy and full employment. Tax-
payers should not hesitaie to take advantage of
legal ways to reduce income taxes. By the same
token, it is unrealistic to expect that there are
legal ways to escape paying any income tax over
the long run if a profitable business is being
operated.
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filed. However, this income is the result of deci-
sions made throughout the year and perhaps in
previous years. It is too late to change these de-
cisions. Effective tax management requires a
continuous evaluation of how each decision
will affect income taxes, not only in the current
year but in future years. It should be a long-run
rather than a short-run objective. and certainly
not something to be thought of only once a year
at tax-filing time. Therefore. tax management
consists of managing income. expenses, and the
purchases and sales of capital assets in a manner
that will maximize long-run after-tax profits.

Tax management is not tax evasion but rather
avoiding the payment of more taxes than are le-
gally due, as well as postponing the payment of
taxes when possible. Several tax management
strategies are available that tend to postpone or
delay tax payments but not necessarily reduce the
amount paid over time. However, any tax payment
that can be put off until later represents additional
cash available for business use for one or more
years, resulting in less need to borrow funds and
less interest expense paid.

THE TAX YEAR

Most farmers and ranchers use a tax accounting
year that is the same as the calendar year.
However, they can ask permission from the
Internal Revenue Service (IRS) to use a fiscal
vear for filing taxes, which starts on some date
other than January | and ends 1 year later.
Businesses that have a production cycle that reg-
ularly begins in one calendar year and ends in the
next may prefer to have a fiscal year that ends
after most of their production is sold (see the dis-
cussion of the accounting period in Chapter 3).
Farmers and ranchers have a slightly differ-
ent filing schedule for federal income taxes than
salaried individuals. If their tax year is the same
as the calendar year, and they want to avoid pay-
ing estimated taxes throughout the year, they
must file their return and pay any tax due by
March | of the following year. instead of April 15.
If they file an estimate of the tax they will owe

by January 15 and send a payment for that
amount, the final return and payment are not due
until April 15, Taxpayers who use a fiscal year
face similar deadlines relative to the beginning
of their tax years.

TAX ACCOUNTING METHODS

A unique feature of farm business income taxes
is the choice of tax accounting methods allowed.
Farmers and ranchers are permitied to report
their taxable income using either the cash or the
acernal method of accounting. All other taxpay-
ers engaged in the production and sale of goods
where inventories may exist are required to use
the accrual method. Even though farmers and
ranchers often have inventories, they may elect
to use either method. The choice is made when
the individual or business files the first farm tax
return. Whichever method is used on this first
tax return must be used in the following years.

It is possible to change tax accounting
methods by obtaining permission from the IRS
and paying a fee. The request must be filed on a
special form and ina timely manner. It must also
include the reason for the desired change. If the
request is granted, it may add complexity to the
accounting procedures during the change-over
period. Therefore, it is advisable to study the
advantages and disadvantages of each method
carefully and make the better choice when the
first farm tax return is filed.

The Cash Method

Under the cash accounting method. income is
taxable in the year it is received as cash, or
constructively received, Income is constructively
received when it is credited to an account or is
available for use before the end of the taxable
year. An example of the latter situation would be
a check for the sale of grain that the elevator was
holding for the customer to pick up. If the check
was available on or before December 31 but was
not picked up until several days later, it would still
be considered income constructively received in




December. The check was available in December,
and the fact it was not picked up does not defer
the taxable income to the following year.

Under cash accounting, expenses are gener-
ally tax deductible in the year they are actually
paid, regardless of when the item was purchased
or used. An example would be a bill for veteri-
nary services rendered in December but not paid
until the following January. This would be a tax-
deductible expense in the following year and not
in the year the service was actually provided and
charged. An exception to this rule is the cost of
items purchased for resale, which includes
feeder livestock. These expenses can be de-
ducted only in the taxable year in which the
items are sold. This means that the expense of
purchasing feeder cattle or other items pur-
chased for resale needs to be held over into the
next year if the purchase and sale do not occur in
the same tax year.

Inventories are not used to determine tax-
able income with the cash method of tax ac-

counting. Income is taxed when received as cash
and not as it accumulates in an inventory of
crops and livestock.

. Advantages

A large majority of farmers and ranchers use
the cash method for calculating taxable income.
A number of advantages make this the most
popular method.

1. Simpliciry: The use of cash accounting
requires fewer records, primarily because
there is no need to track inventories for
tax purposes.

. Flexibility: Cash accounting provides
maximum flexibility for tax planning at
the end of the year. Taxable income for any
year can be adjusted by the timing of sales
and payment of expenses. A difference of a
few days can put the income or expense
into this year’s or next year’s taxable
income.

. Capital gains from the sale of raised
breeding stock: More of the income
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from the sale of raised breeding stock
will generally qualify as long-term capital
gain income under cash accounting. This
income is not subject to self-employment
taxes and is taxed at a lower rate than
ordinary income. Capital gains will be
discussed in detail in a later section.

. Delaving tax on growing inventory:
A growing business with an increasing
inventory can postpone paying tax on
the inventory until it is sold and converted
into cash.

The Accrual Method

Under the accrual method of tax accounting
income is taxable in the year it is earned or pro-
duced. Accrual income includes any change.
from the beginning to the end of the taxable
year, in the value of crops. livestock and farm
products in inventory as well as any cash income
received. Therefore, any inventory increase dur-
ing the tax year is included in taxable income,
and inventory decreases reduce taxable income.
Unlike the accrual accounting methods
described in Chapter 3, accrual accounting for
income tax purposes does not take into account
changes in the value of supplies on hand, grow-
ing crops. accounts receivable, accounts pay-
able, or other adjustments.

Another difference from cash accounting is
that the cost of items purchased for resale, such
as feeder livestock, can be deducted in the year
of purchase even though the items have not been
resold. Their cost is offset by the increase in
ending inventory value for the same items.

Advantages

Accrual tax accounting has several advantages
over cash accounting, which should be consid-
ered when choosing a tax accounting method.

1. More accurate measure of income:
Taxable income under accrual accounting
is calculated much like net farm income
was in Chapter 5. For this reason, it is a
more accurate method of computing net
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farm income than cash accounting and
keeps income taxes paid up on a
current basis.

. Reduces income fluctuations: The inclusion
of inventory changes prevents wide
fluctuations in taxable income even if the
marketing pattern results in the production
from 2 years being sold in 1 year.

. Declining inventory: During vears when
the inventory value is declining, as might
happen when a farmer is slowly retiring
from the business, tax will be paid later
under accrual accounting. The decrease in
inventory value offsets some of the cash
receipts in the short run.

Tax Record Requirements

Regardless of the accounting method chosen,
complete and accurate records are essential
for both good tax management and proper
reporting of taxable income. Both agricultural
production and tax regulations have become
too complex for records to be a collection of
receipts and canceled checks tossed in a shoe
box. Poor records often result in two related
and undesirable outcomes: the inability to
verify receipts and expenses in case of a tax
audit and paying more taxes than may be

legally due. In either case, good records do
not cost: they pay. in the form of lower income
laxes.

Complete tax records include a list of cash
receipts and expenses for the year. A tax depre-
ciation schedule is also needed for all depre-
ciable property to determine annual tax
depreciation and to calculate any gain. loss,
or depreciation recapture when the item is sold.
Permanent records should be kept on real es-
tate and other capital items. including purchase
date and cost, depreciation taken, cost of any
improvements made. and selling price. These
items are important to determine any gain or
loss from sale or for gift and inheritance tax
purposes.

A computerized record system can be
helpful in keeping tax records. Accuracy.
speed, and convenience are some of the ad-
vantages. In addition to keeping a record of
income and expenses. some computer ac-
counting programs have the ability to main-
tain a depreciation schedule and calculate
each year's tax depreciation. Some can also
print out the year's income and expenses in
the same format as the tax schedules, perform
the calculations to determine the tax liability,
and even print a copy of the completed farm
tax return,

'_ Box 16-2
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This is a common question, and fortunately, the
answer is not forever. A taxpayer has 3 years from
the date the return was due or filed 1o amend it. and
the TRS has 3 years from the same date to assess
any additional tax. The possibility of either event
means records should be kept a minimum of 3 years
from the date the related return was filed. For ex-
ample. the return for calendar year 2020 is due
April 15, 2021, Therefore, records for year 2020
should be kept at least until April 15, 2024. Some

How Long Should Tax Records Be Kept?

tax practitioners recommend that a copy of the tax
return be kept for some longer period. If a fraudu-
lent return or no return was filed, the IRS has a
longer period to assess any tax,

All records related to the cost. depreciation,
purchase/sale dates. and sales price of land and
depreciable assets should be kept for 3 years afrer
their sale or other disposition. Land is often owned
for many years, so records for land purchases will
often need to be kept for a long period of time.




THE TAX SYSTEM
AND TaX RATES!

The federal income tax system in the United
States is based on a number of marginal tax
rates (the additional tax on an additional dollar
of income within a certain range). While the
actual tax rates and the range of taxable income
for each rate change from time to time, the rates
have always been marginal rates. They are called
progressive fax rafes because as an individual’s
taxable income increases, the rate at which it
is taxed also increases. Table 16-1 shows the
marginal tax rates on ordinary income for a joint
and a single tax return in 2018.

Adjusted gross income includes net farm
income as well as income earned from other
sources, such as salaries and wages, interest.
rents, and royalties. Taxable income is equal
to adjusted gross income minus personal
deductions.

The higher rate for each bracket applies
only to the dollars of income in that bracket. For
example. a single taxpayer with $80.000 of tax-
able income would pay the following tax:

income tax due

10% on the first 39,525 =

12% on the next $29.175 =
($38.700 — $9.525)

22% on the next $41,300 =
($80.000 — $38.700)

Total tax due

953
3.501

9,086

513540
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TABLE 16-1 | Income Tax Brackets and

Marginal Tax Rates*

Married filing jointly Single

$0-19.050
$19,050-77.400
S77.400-165.000
$165.000-=315.000
$315.000-00.000
£400.000-600,000
Over $600,000

$0-9.525
$9.525-38.700
$3R.700-82.500
$82.500-157.500
$157,500-200.000
$2000,000-500,000
Ower $300.000

"The dividing points between each marpingl tax rite dre
adjusted upward ench year by an amount egual (o the general
inflation rate,

often taxed at a lower rate. Capital gains will be
discussed in more detail later in this chapter.
Some types of dividends are also taxed at this
lower rate.

In addition to income taxes, self-employed
individuals such as farmers and ranchers are
subject to self-employment tax. All eligible in-
come from a ranch or farm business activity is
subject to this tax. It is applied to income before
any deductions are subtracted.

Self-employment tax includes both Social
Security and Medicare taxes. For 2018, these
combined tax rates were

Even though the taxpayer is in the 22 percent
marginal tax bracket, only the income above
$38,700 is taxed at the rate of 22 percent.
Income received from the sale of depreciable
assets and land may qualify as long-term capital
gains income. It is reported separately and is

'New tax legislation may change muny rules ind rates including
marginal tax rates, 1ax brackets, tax ries on capital gain income,
Section |79 expensing, and other items discussed in this chapter.
The reader should always ¢heck ourrent IRS regulations for the lar-
est tax information.

Income subject to self-employment tax®

S0-128,400
Over 128,400

These values ure set by legislation and have gencrally increused
every year. An additional 0.9% rate is assessed on self-employment
income over $125,000 (married filing separately ), $250,000
(mtarried filing joimly), or $200,000 (single) to help fund
Medicare benefits,

Because capital gains are nol included, and no
exemptions are subtracted. the income subject
to self~employment tax will differ from the in-
come subject to income taxes., However, the
combination of the two taxes creates a number
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| 1

$0 $24,000 $43.050 $101400 $128700 $189,000 539,00'0 5424.00

over
= $624,000

$24000 $43050 $101400 $128700 $189.000 $339.000 $424,000 $524,000

El Federalincometax O Selfemployment tax

Figure 16-3 Example of marginal tax rates by level of gross income for a married couple filing a joint
return, after subtracting the standard deduction and one-half of the self-employment tax. All income is

assumed to come from the Farm.

of different income brackets and combined mar-
ginal tax rates. as shown in Figure 16-3.

SOME TAX MANAGEMENT
STRATEGIES

Various tax managemenl siralegies exist
because of the progressive nature of the income
tax rates and other features of the tax system.

Tax management strategies are basically one of

two types: those that reduce taxes and those
that only postpone the payment of taxes.
However, any tax payment that can be delayed
until next year makes that sum of money avail-
able for business use during the coming year.
That amount is available for investment or to
reduce the amount of borrowing needed, which
either earns added income or reduces interest
expense.

Form of Business Organization

As discussed in Chapter 14, the form of business
organization will have an effect on the taxes
paid over time. The different forms of business
organization should be analyzed both when
starting a farm or ranch business and whenever
there is a major change in the business. Some
forms of business organization such as a sub-
chapter C corporation are taxed at a different
rate than individuals, while others, called “pass-
through entities,” simply pass taxable income on
to their owners™ tax returns. As of 2018, C cor-
porations were taxed at a flat rate of 21 percent,
while other forms of business entities were
allowed to exempt 20 percent of their net income
from taxation. While taxes may not be the only
reason, nor always the most important reason,
for changing the type of business organization, it
is always a factor to consider in the decision.




Income Leveling

There are two reasons for trying to maintain a
steady level of taxable income. First, years of
higher-than-normal income may put the tax-
payer in a higher marginal tax bracket. More tax
will be paid over time than with a level income
taxed at a lower rate. Second, in years of low
income. some deductions may not be fully used.
These cannot be carried over to future tax vears.
nor carried back to past years.

For the 2018 tax year there is a standard
deduction of $24,000 for a married couple filing
a4 joint return and a standard deduction of
$12,000 for an individual taxpayer.” Taxpayers
who iremize their personal deductions may have
an even larger deduction. Itemizable deductions
include contributions to charity, some local and
state taxes paid. medical expenses. and interest
expenses on home mortgages. Taxable income
is only the income above this amount. If the total
family income is less than the standard or item-
ized deduction. no income taxes are due, but
some (or all if gross income is $0 or less) of the
allowable deductions are lost. They cannot be
carried over 1 use next year.

Even though no income tax may be due,
there may still be some self-employment tax to
pay. One-half of the self-employment tax due
can be deducted from ordinary taxable income.
however.

Tax Credits

From time to time Congress makes income rax
credits available as an incentive or reward for
certain actions or types of taxpayers. Examples
include credits for having dependent children. in-
vesting in energy-saving technology. and continu-
ing formal education. In 2018 a married couple
filing jointly could receive a credit of up to $2.000
for each dependent child under the age of 17. Tax
credits are much more powerful than tax deduc-
tions because each dollar of a credit reduces taxes

“The standard deductions are adjusted upward each year to account
for the general rate of inflation in the economy.
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by a full dollar instead of only a certain percent-
age. They are subtracted after the total amount of
tax owed has been calculated.

Income Averaging

If it is impossible to maintain a fairly level tax-
able income from year to year, income averaging
is allowed. Tt is particularly useful in a year when
taxable income is well above average and the
past 3 years were average or below, as income
can be moved from years with high marginal tax
rates to years with lower rates.

To use income averaging. farmers and
ranchers select the amount of the current year’s
taxable income they want 1o use in the averaging
process. That amount is deducted from the cur-
rent year's taxable income and one-third of it is
added to each of the past 3 years' taxable in-
come. Income taxes are then recalculated for the
past 3 years as well as for the current year. There
are some limitations on what can and cannot be
averaged and. because of other provisions of the
tax code, the tax savings may be less than
expected.

Deferring or Postponing Taxes

Taxes can be deferred or postponed by delaying
taxable income until a later year. This saves taxes
in the current year, and the money saved can be
invested or used to reduce borrowing during
the next year. Taxable income can be deferred
by increasing expenses in the current year and
deferring sales until the next year. Tax regula-
tions limit the amount of prepaid expenses that
can be deducted to 50 percent of other farm
expenses. Prepaid expenses must be for a spe-
cific purpose. The cost of livestock purchased for
resale, such as feeder cattle, pigs or lambs. can-
not be deducted until the tax year in which the
animals are sold.

To level income or defer taxes requires flex-
ibility in the timing of income and expenses.
The taxpayer must be able to make the expense
deductible and the income taxable in the year of
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choice. Flexibility is greatest with the cash
method of computing taxable income. With the
accrual method, many of the timing decisions
on purchases and sales are offset by changes in
inventory values.

The method of depreciation selected for
newly acquired capital assets also can be used to
affect the amount of taxable income that is de-
ferred until future tax years. The use of Section
179 expensing and bonus depreciation is espe-
cially effective for postponing tax liabilities. It
will be discussed in more detail later in the
chapter.

Taxpayers must be cautious and consider rea-
sons besides tax savings when adjusting the tim-
ing of purchases and sales. It is easy to make a
poor economic or marketing decision in an effort
to save or postpone a few dollars in taxes, Ex-
pected market trends dre one factor to consider.
For example, if commodity prices are expected to
move lower into next year, a farmer may be ahead
by selling now and paying the tax in the current
year. Remember, the objective of tax management
is to maximize long-run after-tax profit, not to
minimize income taxes paid in any given year.

Net Operating Loss

Wide fluctuations in farm prices and yields can
cause a ner operating loss (NOL) in some years,
despite farmers” best efforts to level out annual
taxable income. Special provisions relating to net
operating losses allow them to be used to reduce

up to 80 percent (beginning in 2018) of past and/

or future taxable income. Any NOL from a farm
business can first be used to offset taxable
income from other sources. If the loss is greater
than nonfarm income, any remaining qualifying
farming loss can be carried back 2 years and
then forward up to 20 years.

When carried back. the NOL is used to re-
duce taxable income for these prior years, and a
tax refund is requested. When carried forward, it
is used to reduce taxable income, and therefore
income taxes, in future years. A taxpayer can
elect to forego the 2-year carry-back provision

and apply the net operating loss only against fu-
ture taxable income. However, this election must
be made at the time the tax return is filed, and it
is irrevocable. In making this election, it is im-
portant to receive maximum advantage from the
loss by applying it 1o years with above-average
taxable income.

A net operating loss is basically an excess of
allowable tax-deductible expenses over gross in-
come. However, certain adjustments and special
rules apply when calculating an NOL. Expert tax
advice may be necessary to properly calculate
and use an NOL to its best advantage.

Tax-Free Exchanges

The sale of an asset such as land will generally
incur some taxes whenever the sale price is
above the asset’s cost or tax basis (its value for
tax purposes). If the land being sold is to be
replaced by the purchase of another farm. a tax-
free exchange can eliminate. or at least reduce,
the tax caused by the sale. There are some spe-
cific regulations regarding tax-free exchanges in
IRS code Section 1031, so competent tax advice
is necessary 1o be sure the exchange qualifies as
tax free. The tax reform act enacted in 2018 lim-
its tax-free exchanges to real property. Prior to
that, personal property such as farm machinery
also qualified.

A Section 1031 tax-free exchange involves
trading real property. For example, a farm you
wish to own is purchased by the person who
wants to purchase your farm. You then ex-
change or trade farms, with both parties ending
up with the farms they wish to own. Sometimes
the exchange of property is handled through a
third party. called a “qualified intermediary.”
Completion of a tax-free exchange transfers the
basis on the original farm to the new farm. and
no tax is due if the sale prices of both farms are
equal. In practice, this rarely happens and some
tax may be due. but often it is less than would
be owed under an outright sale. Note that tax-
able gain is not eliminated. it is merely post-
poned until the next time the farm is sold. Good




tax advice is necessary to compute any tax due
on the exchange. Tax-free exchanges do not fit
every situation because of the strict require-
ments. However, they are something to con-
sider whenever an eligible asset is to be
replaced by a new or different one.

DEPRECIATION

Depreciation plays an important role in tax man-
agement for two reasons. First, it is a noncash
but tax-deductible expense. which means it
reduces taxable income without requiring a
matching cash outflow. Second. some flexibility
is permitted in calculating tax depreciation,
making it another tool that can be used for level-
ing income and postponing taxes. A working
knowledge of tax depreciation. depreciation
methods, and the rules for their use is necessary
for good tax management.

The difference between tax depreciation
and other calculations of depreciation should
be kept in mind throughout the following dis-
cussion. Tax depreciation is depreciation ex-
pense computed for tax purposes. Depreciation
for accounting and management purposes
would normally use one of the depreciation
methods discussed in Chapter 5. As will be
shown, the usual tax depreciation method is
different and may use different useful lives and
salvage values than would be used for manage-
ment accounting. Therefore, there may be a
large difference in the annual depreciation for
lax versus management uses.

Tax Basis

Every business asset has a tax basis, the asset’s
value for tax purposes at any time. At the time of
purchase. it is called a beginning tax basis, and
when this value changes, it becomes an adjusted
tax basis. Any asset purchased directly, either
new or used, has a beginning tax basis equal to
its purchase price. When a new asset is purchased
by trading in a used asset plus cash, the basis is
defined as the fair market value of the new asset.
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generally the value for which it could have been
purchased outright.

An asset’s basis is adjusted downward each
year by the amount of depreciation taken. The
result is its adjusted tax basis. For example. if a
tractor is purchased for $90,000 and $9.639 of
tax depreciation is taken the first year, the tractor
would have an adjusted tax basis of $90.000 —
$9.639 = $80.361 at the end of the year. The
basis would be adjusted downward each follow-
ing year by the amount of tax depreciation taken
that year. The adjusted basis is not the same as
market value and, in fact. may not be anywhere
close to market value.

The basis for a nondepreciable asset such as
land generally remains at its original cost for as
long as it is owned. An exception would be if
some capital improvement is made to the land,
when the cost of the improvement is neither tax
deductible in the current vear nor depreciable.
Terraces or earthen dams are examples. In this
case, the cost of the improvement is added to the
original basis to find the new adjusted basis.

An accurate record of the basis of each asset
is important when it is sold or traded. The cur-
rent adjusted basis is used to determine the gain
or loss on the sale. Cost and basis information on
assets such as land and buildings, which have a
long life and are sold or traded infrequently. may
need to be kept for many years. This is another
reason for a complete. accurate. and permanent
record-keeping system.

MACRS Depreciation

The current tax depreciation system is called
the Modified Accelerated Cost Recovery System
(MACRS). There are several alternatives under
MACRS, but the discussion here will concentrate
on the regular MACRS, used more frequently
than the others. Alternative MACRS methods
will be discussed briefly in a later section.
MACRS contains a number of property
classes, which determine an asset’s useful life.
Each depreciable asset is assigned to a particular
class. depending on the type of asset. Farm and
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ranch assets generally fall into the 3-, 5-, 7-. 10-,
I5-, or 20-year classes. Some examples of assets
in each class are

3-year: breeding swine

S-year: new farm machinery and
equipment, cars, pickups. breeding cattle,
goats and sheep. dairy cattle. computers,
trucks

7-year: used machinery and equipment.
fences. grain bins. silos, furniture

10-year: single-purpose agricultural and
horticultural structures. trees bearing fruit
or nuts

15-year: paved lots, wells, drainage tile

20-year: general-purpose buildings such as
machine sheds and hay barns

These are only some examples. The tax regula-
tions should be checked for the proper classes
for other specific depreciable assets.

Another characteristic of MACRS is an as-
sumed salvage value of zero for all assets. There-
fore, taxpayers do not have 1o select a useful life
and salvage value when using MACRS. This
method also includes an automatic one-half year
of depreciation in the year of purchase, regardless
of the purchase date. This is called the half-vear
conveniion. or half-year rule. It benefits a tax-
payer who purchases an asset late in the year but
is a disadvantage whenever an assel is purchased
early in the year. This half-year rule applies un-
less more than 40 percent of the assets purchased
in any year are placed in service in the last quarter
of the year. In this case, the mid-guarter rule ap-
plies. It requires the depreciation on each newly
purchased asset to begin in the middle of the
quarter in which it was actually purchased.

MACRS depreciation is computed using
fixed percentage recovery rates, shown in
Table 16-2 for the 3-, 5-, and 7-vear classes. For
agricultural assets, these percentages have histori-
cally been based on the use of a 150 percent de-
clining balance method for each successive year,
until the percentage using straight-line depreciation

TABLE 16-2

v Rates for Farm
and Randi Assets in the
3-, 5-, and 7-Year Classes
(HaiﬁYear Comentmn,
200%

‘Method)

Balance

Recovery percentages

Recovery 3-year S-year T-year
year class class class

33.33% 20005 14.29%
44.45% 32.00% 24.49%
14.81% 19.20% 17.49%
TA% 11.52% 12.49%
11.52% 12.25%

5.76% 8.92%

8.93%

+.46%

Source: IRS Publication 946, 2018.

results in a higher depreciation value. At that point.
straight-line rates are used. Since 2018 farmers
have been allowed to use the 200 percent declining
balance method. except for their 15-year and
20-year property. They can still elect, however, to
use their 150 percent declining balance method.

Regular MACRS depreciation for each vear
of an asset’s assigned life is found by multiply-
ing the asset’s beginning tax basis by the appro-
priate percentage. For example. if a new pickup
is purchased (5-year class) and has a beginning
tax basis of 540.000, the depreciation would be
computed as follows:

Year I:
Year 2
Year 3:
Yeur4:
Yeur 5:
Yeuar 6

540,000 % 20.00% = $8,000
$40,000 = 32,00% = $12.800
S40.000 % 19.20% = 57.680
$40,000 % 11,52% = 54,608
$40.000 % 11.52% = §4.608
$40,000 % 5.76% = $2.304

Total 540,000




Depreciation for assets in other classes would be
computed in a similar manner using the appro-
priate percentages for the class.

Alternative Depreciation Methods

Some flexibility is allowed in computing tax
depreciation, because there are alternatives to
the regular MACRS method previously dis-
cussed. These alternatives all result in slower
depreciation than regular MACRS, which is
one reason they are not widely used. However,
taxpayers who wish to delay some deprecia-
tion until later years can choose from one of the
alternative methods:

« Regular MACRS class life or recovery
period, with straight-line depreciation
Alternative MACRS recovery periods
(usually longer than regular MACRS) and
150 percent declining balance method
Alternative MACRS recovery periods
with straight-line depreciation

The latter would be the slowest of the four
possible methods. Slower depreciation may be
preferred by a young farmer who expects to have
more taxable income and a higher marginal tax
rate in future years than in the near term.

If an alternative method is used for one as-
set, all assets in that class purchased in the same
year must be depreciated using the alternative
method. Also, once an alternative method has
been selected for an asset. it cannot be changed
in a later year.

Bonus or additional first-year depreciation
equal to a maximum percent of the initial basis
is sometimes allowed in the year an asset is pur-
chased and placed in service in order to stimulate
new investment by businesses. The beginning
basis is then reduced by the amount of bonus
depreciation claimed before MACRS rates are
applied. For example, if an item with a $100,000
beginning basis utilizes 75 percent bonus depre-
ciation, $75.000 of bonus depreciation is taken,
reducing the basis to $25,000, before MACRS
depreciation is taken.
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Current tax rules should be consulted each
year to determine what bonus depreciation rules are
in effect. From 2018 through 2022 the 100 percent
bonus depreciation option will be assumed to be in
effect unless the taxpayer opts out of it.

Section 179 Expensing

Section 179 of the tax regulations provides for a
special deduction called expensing. While not
specifically called depreciation, it has the same
effect on basis and taxable income. Expensing is
an aptional deduction that can be elected only in
the year an asset is purchased. The maximum
Section 179 expensing allowed for one tax year
is set by Congress.

Property eligible for expensing is defined
by the tax regulations somewhat differently than
property eligible for depreciation. However, the
general result is that most 3-, 5-, 7-, and 10-year
class property acquired from an unrelated per-
son is eligible. The amount eligible for expens-
ing is equal to the beginning basis.

Expensing is treated as depreciation, so it
reduces an asset’s tax basis. The beginning basis
must be reduced by the amount of expensing
taken before computing any remaining bonus or
regular depreciation. Thus, an election to take
expensing does not increase the total amount of
depreciation taken over the asset’s life. It only
puts more depreciation in the first year (expens-
ing plus bonus depreciation plus regular depre-
ciation for Year 1). which leaves less annual
depreciation for later years.

Assume a used combine has been purchased
for $158.000, which would be its beginning ba-
sis. If $108.000 of Section 179 expensing was
taken (it is optional). the basis in the combine
would be reduced to $158,000 — §108.000 =
$50.000. This 1s all the depreciation remaining,
so annual MACRS depreciation for a 5-year
class asset for the first 2 years would be com-
puted as follows:

Year 1:

Year 2:

350,000 x 20.0% = 510,000
$50.000 % 32.0% = $16.000
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Depreciation would continue for 4 more years using
percentages for a S-year class life asset. The com-
bination of expensing and regular depreciation
results in a tax expense of $108.000 + $10.000 =
$118.000 in the first year. The choice to take ex-
pensing does not increase total depreciation over
the life of the asset. It only moves more of the
lifetime depreciation into the first year. which
leaves less depreciation in later years than if no
expensing had been taken. Assets with a purchase
price equal to the Section 179 maximum or less
can be completely expensed in the year of pur-
chase, leaving no regular depreciation. Any re-
maining amount of the Section 179 annual limit
can be applied to other eligible assets.

There is a limit on the amount of eligible
assets a business can purchase in any one year
and still take the maximum expensing. Purchases

over this limit reduce the maximum expensing
that can be taken. dollar for dollar, This limit may
be adjusted from year to year by legislation.

Depreciation, Income Leveling,

and Tax Deferral

The choices taxpayers are allowed in computing
tax depreciation permit depreciation to be used as
a means to level out taxable income or defer taxes.
IT eligible assets are purchased in a year when tax-
able income is high, expensing can be elected and
the bonus plus regular MACRS methods can be
used for depreciation o get maximum current tax
deductions. In years when taxable income is
below average, the optional expensing would not
be taken and one of the slower alternative depre-
ciation methods can be used. However., a taxpayer

Box 16-3

It is early December und Jason and Kate Starko
are meeting with their tax preparer. Her prelimi-
nary estimate shows that they will have taxable
income of $60.000, which will produce a federal
income tax liability of $6.819.

$19.050 taxed at 10% = §1.903
$40.950 taxed at 12% = $4.914

$60.000 $6.819

However, she points out that because they use the
cash accounting option, they have some alterna-
tives. By postponing some grain sales, prepaying
some expenses. and using the expensing option on
some livestock equipment they bought, they can
reduce their taxable income to zero for this year. Is
this a good strategy?

First of all, they would have the $6.819 that
they would have to pay in taxes to use for another
year. This would help reduce their operating loan,
aceruing interest at 6.5 percent annually, Jason
figures their interest savings will be $443.

$6.819 X 6.5% = 5443

Income Leveling and Tax Postponement

However, Kate points out that deferring that much
income might put them in a higher tax bracket
next year. If next year is similar to this year, they
could have $120,000 of taxable income, which
would produce a tax liability of $18,279.

$19.050 taxed at 10% = $1,905
$38.350 taxed at 12% = $7.002
$42.600 taxed at 22% = $9.372

$120,000 §18.279

If instead they reported $60.000 of taxable income
both years, their total taxes would be $6.819 each
year (ignoring possible changes in brackets). or
$13.638. So. even with the $443 savings in interest.
they would be worse off by $18.279 — 513,638 —
$443 = $4,198 if they deferred all their income.

They decide to defer part of their taxable
income, knowing that they can use some of the
same tax deferral strategies again next year. If they
have below-average income next year, they can
elect not to defer income and keep their taxable
income fairly level.




should always remember that due to the time
value of money. a dollar of current tax savings is
worth more than a dollar of tax savings in the
future.

Depreciation Recapture

The combination of expensing. bonus depreci-
ation, and fast depreciation under the regular
MACRS method and the assumed zero salvage
value means an asset’s adjusted tax basis will
often be less than its market value. or even
zero. Whenever a depreciable asset is sold for
more than its adjusted basis. up to its original
basis. the difference is called depreciation
recapture. This amount represents excess
depreciation taken. because the asset did not
lose market value as fast as it was being depre-
ciated for tax purposes. Depreciation recapture
1s included as taxable ordinary income for the
year of sale. but it is not subject to self-employ-
menl taxes.

Suppose the pickup mentioned earlier was
sold after 3 years for $25,000. The original basis
was 540,000, but after 3 years a total of $23.340
of depreciation had been claimed. leaving an ad-
justed tax basis of $40.000 —$23.340 = $16.,660.
The sale price exceeded the adjusted basis. so
recaptured depreciation of $25.000 — $16.660 =
$8,340 is reported.

Depreciation recapture is also required when
an asset is traded for a like asset. The amount of
depreciation recaptured is equal to the fair market
value of the asset traded. minus its adjusted basis
at the time of the trade. The fair market value of
the assel is treated the same as the outright sale
price in the previous example. For example. if the
old pickup was traded for a new one with a fair
market value of $45.000, and $15.000 additional
cash was paid the fair market value of the old
pickup would be $45.000 minus $15,000. or
$30.000. Since the old pickup’s adjusted basis is
$16,660, recaptured depreciation equal to
$30.000 minus $16.660. or $13,340, would be re-
ported and taxed as ordinary income. The begin-
ning basis of the new pickup would simply be its
fair market value of $45.000.
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CariTAL GAINS

The tax regulations recognize (wo types of
income: ordinary income and capital gains.
Ordinary income includes wages and salaries.
interest, cash rents. and revenue from the sale of
crops and feeder livestock. Capital gains can
result from the sale or exchange of certain types
of qualified assets. In simplified terms. capital
gain is the gain or profit made by selling an asset
at a price higher than the original purchase price.
Technically, it is the difference between the sell-
ing price and the higher of the asset’s cost or
adjusted basis. For depreciable assets, that means
depreciation recapture applies first, and capital
gain is only the amount by which the sales price
exceeds the original cost or beginning basis. It is
also possible to have a capital loss if the selling
price is less than the adjusted basis.

Two types of assets can qualify for capital
gains treatment. Capital assets include primarily
nonbusiness investments such as stocks and
bonds. Of more importance to most farmers and
ranchers are Section 1231 assets. defined as prop-
erty used in a trade or business. In a farm or ranch
business, Section 1231 assets would include
buildings. fences, machinery. equipment, breed-
ing livestock, and other depreciable assets used in
the business, as well as land.

For income to qualify as long-term capital
gain, the asset must have been owned for a mini-
mum time. or else the gain will be short-term
capital gain. The required holding period has
changed from time to time but is currently 12
months for most assets. One exception is certain
types of livestock. which will be discussed later.

Using the same 3-year-old pickup with an ad-
justed basis of $16.660 as an example. suppose it
was sold outright for $42.500. In this case. all
$23.340 of depreciation that had been claimed over
3 vears would have to be recaptured as ordinary
income. In addition, the excess of the sale price
over the original $40.000 basis, or $42.500 —
$40.000 = $2,500, would be taxed as a capital gain.

If the pickup were sold for less than the ad-
justed basis, say $12.000. a capital loss of
$16.660 — $12.000 = $4,660 would result.
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Capital losses can be used to offset capital gains
on the tax return,

Land is a special case, because itis not eligible
for depreciation. For example. assume that farm-
land was purchased for $300.000 and sold 10 years
later for $450.000. A $150,000 long-term capital
gain would result from this transaction but no de-
preciation would be recaptured. However. im-
provements to the land such as fences and tile lines
would have a portion of the selling price assigned
to them. and the same treatment as described for
other depreciable assets would be applied 1o them.

Taxation of Long-Term Capital Gains

The distinction between ordinary income and
long-term capital gain income is important
because of the different way the two types of

income are taxed. The current tax advantages for
long-term capital gain income are as follows:

1. Capital gain income (both short and long
term) is not subject to self-employment tax.

2. With some exceptions not generally
applicable to farms and ranches, long-term
capital gain income is taxed at lower rates
than ordinary income. The rates below
were in effect for 2018. and are subject
to change by legislation.

Ordinary income
marginal tax rate (%)

Capital gains
tax rate (%)

i0, 12 0
22,24.32 35 15
37

¥ Box 16-4

Frank and Eileen Brown own a small dairy
farm and also earn some wages away from the farm.
They bave three children at home. Part of their
farming income came from selling their cull dairy
cows, so $30.000 of it qualified 10 be reported as
long-term capital gain income. Because they are in
the 12 percent marginal tax rate bracket. they are

Ordinary tarm income
Off-farm wages

One-half of self-employment tax payable
Taxable income
Tax due on first $19,050 (19,050 x 10%)

Ordinary income tax due
Tax due on capital gains income (330,000 x 0%)
Self-employment tax due (583,500 x 15.3%)

Total 1ax due

Example of Income, Capital Gain, and Self-Employment Taxes

Stundard deduction for married couple filing jointly

Tax due on remaining taxable income (69,612 — 19,050 = 550,562 x 12%)

Values have been rounded to the nearest dollar. The tax due may be reduced by any applicable tax credits.

tixed at 0 percent on this income. All of their farm
income is subject to self-employment tax. but
FICA taxes (to fund Social Security and Medi-
care) were already deducted from their off-farm
wages. The following example shows their taxable
income and tax due for this year. based on the rates
and limits shown in this chapter.

$83,500
+16.500
~24.000

~H.388

564,612
1.905
6.067

$ 7872

0
§ 12.776

$20.748




Except for not being subject to self-
employment tax. short-term capital gains in-
come does not receive any special tax
treatment—it is taxed the same as ordinary
income. This makes the required holding pe-
riod an important factor. The tax advantages
for long-term capital gains income will be lost
by selling even a day short of the required
holding period. Also. if there are short-term as
well as long-term gains and losses in a given
tax year, special rules apply for offsetting the
various gains with the losses. These rules
should be studied carefully to obtain maxi-
mum advantage from the losses.

Capital Gains and Livestock

Farmers and ranchers often have more fre-
guent opportunities to receive capital gains
income from livestock sales than from selling
other assets. Certain livestock are classified as
Section 1231 assets, and their sale or exchange
may result in a long-term capital gain or loss,
provided they were held for draft. dairy,
breeding. or sporting purposes. In addition,
cattle and horses must have been owned for at
least 24 months and hogs and sheep for at
least 12 months. Eligibility depends on both
requirements—the purpose and the holding
period.

Raised Livestock

The Section 1231 tax provision is of special
importance to cash-basis farmers and ranchers
who raise their own replacements for a breed-
ing or dairy herd and later sell them as cull
animals. Raised replacements do not have a
tax basis established by a purchase price, nor
do they have a basis established by an inven-
tory value as would occur with accrual tax
accounting, Therefore, cash-basis taxpayers
have a zero basis on raised replacement ani-
mals. and the entire income from their sale is
treated as long-term capital gain (sale price
minus zero basis). This provision of the tax
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law makes cash-basis accounting attractive for
taxpayers with beef, swine, sheep. or dairy
breeding herds who raise their own replace-
ments. An accrual basis taxpayer loses most of
this capital gain advantage on raised animals,
because they have a tax basis derived from
their last inventory value. and their increase in
inventory value from year to year is taxed as
ordinary income.

Purchased Livestock

It is also possible to receive capital gain
income from the sale of purchased breeding
livestock. but only if the selling price is above
the original purchase price. For example,
assume a beef heifer was purchased for $1,000
and depreciated to an adjusted basis of 50 over
the S-year class life. If this animal is then sold
for $1,400, the sale would result in $1,000 of
depreciation recapture and $400 of long-term
capital gain.

The capital gain that cash-basis taxpayers
may receive from selling raised breeding and
dairy animals does not necessarily mean that
replacements should be raised rather than pur-
chased. There are also some tax advantages
from purchasing replacements. The initial
cost of purchased replacements can be depre-
ciated, including the use of the optional ex-
pensing. A replacement method should be
selected after carefully considering all the
costs and production factors. as well as the
income tax effects. This is another example of
the importance of income taxes and the vari-
ous tax regulations in a manager’s decision-
making environment. To maximize long-run,
after-tax profit. a manager is forced to con-
sider income taxes along with the costs and
technical production factors of the various
alternatives being considered.

Box 16-4 contains an example of how ordi-
nary farm income, self-employment income,
and capital gains income are each taxed at a dif-
ferent rate to arrive at the total tax due.
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SUMMARY .

A business can spend or invest only that portion of its profit that remains after income taxes are
paid. Therefore, the usual goal of profit maximization should be maximization of long-run, after-tax
profil. For a farm or ranch business. the tax management necessary to achieve this goal begins with
selecting either the cash or the accrual tax accounting method. It should continue on a year-round
basis because of the many production and investment decisions that have tax consequences.

A number of tax management strategies are possible. They include ways to take full advantage
of existing tax regulations and to defer taxes. Some examples include income leveling, tax deferral.
income averaging. proper use of a net operating loss, and tax-free exchanges. Appropriate and full use
of depreciation and the related expensing option is another common tax management strategy.

Long-term capital gains income is not subject to self-employment taxes and is taxed at lower
rates than ordinary income. This type of income may result from the sale or exchange ot land or
depreciable assets. Another common source of capital gains income is the sale of breeding or dairy
animals. Careful planning may be required to qualify such income for the reduced 1ax rates applicable
to long-term capital gain income.

[ QUESTIONS FOR REVIEW AND FURTHER THOUGHT —

How does a farmer choose a tax accounting method? Can it be changed? How?

. Which accounting method would you recommend for each of the following? Why?
a. A crop farmer whose marketing policies cause wide varnations in cash receipts and inventory values from
year o year

b. A rancher with a beef breeding herd who raises all the necessary réplacement heifers .

. What advantage is there to deferring income taxes to next year? If they must be paid, why not pay them now?
4. Assume Fred Farmer purchases d new colton harvester for $232.500 on Murch 1. Compute the depreciation for
the year of purchase using the regular 5-year MACRS method, and calculate the harvester's adjusted tax basis
at the e¢nd of the year.

. Repeat the calculations in question 4 using Section 179 expensing of $200.000 and using regular 5-year
MACRS for the rest of the beginning basis, and compare the total depreciation for the year of purchase.

. In a year when farm prices and yields are very good, machinery and equipment dealers oflen experience large
sales toward the end of the year. How would you explain this increase in sales?

. Explain how a eash-basis farmer can raise or lower taxable income by purchase and selling decisions made in
December. Can an accrual-basis farmer do the same thing? Why or why not?

. Assume that a rancher purchased a young herd bull for $3,000. Three years later, when the bull had an adjusted
tax basis of $1.785. he was sold for $5.000. How much depreciation recapture und/or capital gains income
resulted from this sale?

. Suppose a farmer made a mistuke and counted $30,000 of long-term capital gains income as ordinary income
on the farm rax return. How much additonal income and self-employment tax would this mistake cost if
the farmer had taxable income of $105.000? Taxable income of $225.0007 (Use the single payer tax rates in
Table 16-1.)

(Bow photo ) DPURAGE Forastock










CHAPTEHR

INVESTMENT ANALYSIS

CHAPTER OUTLINE

Time Value of Money

Investment Analysis

Financial Feasibility

Income Taxes. Inflation, and Risk
Summary

Questions for Review and Further Thought

Appendix. An Example of an Investment
Analysis

CHAPTER OBJECTIVES

1.

2.

Explain the time value of money and its use
in decision making and investment analysis

[Hustrate the process of compounding or
determining the future value of a present
sum of money or series of payments

Demonstrate the process of discounting or
determining the present value of a future
sum of money or series of payments

Discuss payback period, simple rate of
return, net present value. and internal rate
of return, and compare their usefulness for
investment analysis

Show how to apply these concepts to
different types of investment alternatives
Explain how income taxes, inflation, and
risk considerations affect investment
analysis

On a farm or ranch. capital can be used to  capital assets such as land, machinery, buildings,
finance not only annual operating inputs such as  and orchards as well. Different methods should
feed. seed, fertilizer, pesticides, and fuel but  be used to analyze each type of investment
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because of differences in the timing of the ex-
penses and their associated returns. Both ex-
penses and income from investing in annual
operating inputs occur within one production cy-
cle, usually a year or less. In contrast. investing in
a capital asset typically means a large initial ex-
pense. with the resulting returns spread over a
number of future periods. Partial budgeting can
be used to analyze these investments by looking
at changes in costs and returns for an average
year. Enterprise and partial budgets implicitly
récognize the time value of money by including
opportunity costs on funds invested in annual op-
erating inputs. but the amounts are typically small
due to the short time for which funds are tied up.

While time may be of minor importance when

analyzing annual operating inputs, it becomes of

major importance for capital assets. They usually
require large sums of money. and the expenses
and returns occur in different periods spread
over many years, The amounts may be irregular
as well. Income tax effects may occur mostly in
the early years of the investment period. A
proper analysis of these capital investments re-
quires careful consideration of the size and tim-
ing of the related cash flows.

There are other reasons for carefully analyz-
ing potential capital investments before they are
made. Decisions aboul operating inputs can be
changed annually. However. capital investments
are, by definition. long-lasting assets, and in-
vestment decisions are made less frequently. It is
more difficult to change 4 capital investment de-
cision once the asset is purchased or constructed.
Therefore. more time and more accurate analyti-
cal techniques should be used when making
these decisions.

TIME VALUE OF MONEY

We all would prefer to have $100 today rather
than $100 five years from now. People instinc-
tively recognize that money received today is
worth more than the same amount of money
received at some future date. Why? A dollar
received today can be invested to earn interest
and will therefore increase to a dollar plus interest

by the future date. In other words, the interest rep-
resents the opportunity cost of receiving the
money in the future rather than now. This is the
investment explanation of the time value of
money. But there are other explanations of why
interest is charged or paid on funds.

«  Money can purchase goods and services
for consumption. If the money were to be
spent for consumer goods such as a new
television, vehicle, or furniture, we would
prefer to have the funds now so we could
enjoy the new item immediately.

Risk is another reason for preferring the
money now rather than later. Some
unforeseen circumstance could prevent

us from collecting it in the future.

Finally. inflation in the general cost of goods
and services may diminish what money can
buy in the future compared to today.

This chapter will focus on the invest-
ment explanation for the time value of money,
although risk and inflation will be discussed as
well. This concept is important for a manager
who must make long-run business investment
decisions on a farm or ranch.

Terms, Definitions, and Abbreviations

A number of terms and abbreviations will be
used in the discussion and equations throughout
this section. They are as follows. with the abbre-
viations to be vsed later shown in parentheses:

«  Present value (PV): The number of dollars
available or invested at the current time.
or the current value of some amount(s) to
be received in the future.

Future value (FV): The amount of money
to be received at some future time, or the
amount a present value will become at
some future date when invested at a given
interest rate.

Pavmenr (PMT): The number of dollars
to be paid or received at the end of each
time period in a series.

Iiterest rate (i): Also called the discount
rate in some applications, it is the interest




rate used to find present and future values,
often equal to the opportunity cost of capital.
In the mathematical formulas presented,
will be expressed as a decimal value rather
than a percentage.
Time periods (n): The number of time
periods to be used for computing present
and future values. Time periods are often
a year in length but can be shorter. such
as a month. The annual interest rate. (.
must be adjusted to correspond to the
length of the time periods: that is, a
monthly interest rate must be used if
the time periods are months.

e Annuity: A term used to describe a series
of equal periodic payments (PMT).
The payments may be either receipts or
expenditures. In the special case of a loan
scheduled to be repaid with a series of
equal payments (amortized). the periodic
payments are an annuity (see Chapter 19
for a discussion).

Future Values

The future value of money refers to the value of
an investment at a specific date in the future.
This concept assumes that the investment earns

$4

(@
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interest during each time period. which is then
reinvested at the end of each period so it will
also earn interest in later time periods. Therefore,
the future value will include the original invest-
ment and the interest it has earned. plus interest
on the accumulated interest. The procedure for
determining future values when accumulated
interest also earns interest is called compounding.
It can be applied to a one-time lump sum invest-
ment (PV) or to an investment that takes place
through a series of payments (PMT) over time.
Each case will be analyzed separately.

Future Value of a Present Value

Figure 17-1a graphically illustrates this situa-
tion. Starting with a given amount of money
today, a PV, what will it be worth at some date
in the future? The answer depends on three
things: the PV. the interest rate per period that it
will earn, and the number of periods for which
it will be invested.

Assume you have just invested $1.000 in a
savings account that earns 8 percent interest
compounded annually. You would like to know
what the future value of this investment will be
after 3 years. The data in Table 17-1 illustrate
how the balance in the account changes from
year 1o year.

44

PMT PMT PMT PMT
$ $ $ $

Time
{b)

Figure 17-1 Miustration of the concept of future value for a present value (a)
and for an annuity (b).
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TABLE 17-1 IEII"lltux'e'Vall.m of $1,000

Value at Interest
beginning rate
Year of year (%)

Value at
end of year

Interest
earned

| $1.000.00 8
2 1.080.00 8
3 1.166.40 8

$80.00
56,40
93,30

$1,080.00
1.166.40)
1.259.70

All interest earned is allowed to accumulate
in the account, so it also earns interest for the re-
maining years. This is the principle of compound-
ing and shows the results of using compound in-
terest. In this example, a present value of $1.000
has a future value of $1.259.70 when invested at
8 percent interest for 3 yeurs. Interest is com-
pounded when the accumulated interest also
earns interest in the following time periods.

IT the interest had been withdrawn, only
$1.000 would have earned interest each year. A
total of $240.00 in interest would have been
earned compared to the $259.70 of interest
earned in this example.

This procedure for finding a future value
can become tedious if the investment is for a
long time. Fortunately, the calculations can be
simplified by using the mathematical equation

EV="PV(l + )

where the abbreviations are as defined earlier.
Applied to the example, the calculations would be

FV = $1.000 % (1 +0.08)
=$1.000 x (1.2597)
=$1.259.70

giving the same future value as before.

This equation can be applied quickly and
easily using a calculator that will raise numbers
to a power. a financial calculator with built-in
functions, or a computer spreadsheet. Without
such tools. the equation can be difficult 1o use.

particularly when # is large. To simplify the cal-
culation of future values. tables have been con-
structed giving values of (1 + /)" for different
combinations of i and n. Appendix Table 2
contains factors for finding the future value of a
present value. Any future value can be found by
multiplying the present value by the factor from
the table that corresponds to the appropriate in-
terest rate and length of the investment. The
value for 8 percent and 3 years is 1.2597, which
when multiplied by 51,000 in the example gives
the same future value of $1.259.70 as before.

An interesting and useful rule of thumb is the
Rule of 72. The approximate time it takes for an
investment to double can be calculated by dividing
72 by the interest rate. For example, an investment
at 8 percent interest would double in approximately
O years (the table value is 1.9990). At 12 percent
interest, a present value would double in approxi-
mately 6 years (table value of 1.9738).

The concept of future value can be useful in
a number of ways. For example, what is the fu-
ture value of $1,000 deposited in a savings ac-
count at 8 percent interest for 10 years? The
Appendix Table 2 value is 2.1389, which gives a
future value of $2,158.90. Another use is to esti-
mate future asset values. For example. if land
values are expected to increase at an annual
compound rate of 6 percent, what will land with
a present value of $2.500 per acre be worth
3 years from now? The table value is 1.3382, so
the estimated future value is $2.500 x 1.3382. or
$3.345.50 per acre.

Future Value of an Annuity

Figure 17-1b illustrates the concept of a future
value of a regular series of pavments. What is
the future value of a number of payments (PMT)
made at the end of each year for a given number
of years? Each payment will earn interest from
the time it is invested until the last payment is
made. Suppose $1,000 is deposited at the end of
each year in a savings account that pays 8 percent
annual interest. What is the value of this invest-
ment at the end of 3 years? It can be calculated
as shown in Table 17-2.




. TABLE 17-2 | Future Value of an Annuity

Year Payment Future value
1 $1.000 1000 x (1 + 0.08)" = $1.166.40
2 1,000 1000 % (1 +0.08) = 1.080.00
3 1,000 1.0003 (1 + 0.08)" = 1.000.00
Total $3.246.40

The money is deposited at the end of each
year, so the first $1,000 earns interest for only
2 years, the second $1.000 earns interest for
| year, and the third $1.000 earns no interest.
A total of $3.000.00 is invested, and the total
interest earned is $246.40.

The future value of an annuity can be found
using this procedure, but an annuity with many
payments requires many computations, An eas-
ier method is to use the equation

(1+9"=1
i

FV = PMT x

where PMT is the amount invested at the end

. of each time period. It is even easier 1o use table

Dollars
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values such as those in Appendix Table 3. which
cover a range of interest rates and time periods.
Continuing with the same example, the table
value for 8 percent interest and 3 years is 3.2464.
Multiplying this factor by the annual payment,
or annuity, of $1.000 confirms the previous fu-
ture value of $3,246.40.

Present Values

The concept of present value refers to the value
today of a sum of money to be received or paid
in the future. Present values are found using a
process called discounting. The future value is
discounted back to the present to find its cur-
rent or present value. Discounting is done
because a sum to be received in the future is
worth less than the same amount available
today. A present value can be interpreted as the
sum of money that would have to be invested
now al a certain interest rate to equal a given
future value on the same date. When used to
find present values. the interest rate is often
referred to as the discount rate.

Compounding and discounting are opposite,
or inverse. procedures. as shown in Figure 17-2.
A present value is compounded to find its future

©o 2 4 6 8 10 12 1M 1B 18 20
Years

Figure 17-2 Relation between compounding and discounting
($1 at 8 percent interest).
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value, and a future value is discounted to find its
present value. These inverse relations will be-
come more apparent in the following discussion.

Present Value of a Future Value

Figure 17-3a illustrates the concept of a present
value. The future value is known, and the prob-
lem is to find the present value of that amount.
Figure 17-3a 1s exactly like Figure 17-1a. except
for the placement of the dollar sign and the ques-
tion mark. This also illustrates the inverse relation
between compounding and discounting.

The present value of a future value depends
on the interest rate per period it will earn and the
number of periods that will elapse before the
payment will be received. Higher interest rates
and longer time periods will reduce the present
value, and vice versa. The equation to find the
present value of a single payment to be received
in the future is

PY = L or FV x #
(14" (140"
where the abbreviations are as defined earlier.

This equation can be used to find the pres-
ent value of $1.000 to be received in 5 years

(e)

using an annual interest rate of 8 percent. The
calculations would be

(1 +0.08)°
= $1.000 % (0.68038)
= $680.58

PV =$1.000 x

A payment of $1.000 to be received in 5 years
has a present value of $680.58 at 8 percent com-
pound interest. Stated differently, $680.58 invested
for 5 years at 8 percent compound interest would
have a future value of $1.000. This again shows the
inverse relation between compounding and dis-
counting. A more practical explanation is that an
investor should not pay more than $680.58 for an
investment that will return $1.000 after 5 years. if
an 8 percent return is desired. Investment analysis
makes heavy use of present values, as will be
shown later in this chapter.

Tables are also available to assist in calculat-
ing present values, such as Appendix Table 4.
The factor for the appropriate interest rate and
number of years is multiplied by the future value
to obtain the present value. For example. the pres-
ent value of $1.000 to be received in 5 years at

PMT PMT PMT
$ $ %

(B)

Figure 17-3 Ilustration of the concept of future value for a present value (a)

and for an annuity (b).




§ percent interest is equal to $1.000 multiplied
by the table value of 0.68058, or $680.58.

Present Value of an Annuity
Figure 17-3b illustrates the common problem of
determining the present value of an annuity or a
number of payments to be received over time.
Suppose a payment of $1.000 will be received at
the end of each year for 3 years, and the interest
rate is 8 percent. The present value of this in-
come stream or annuity can be found as shown
in Table 17-3 using values from Appendix Table 4.

A present value of $2.577.10 represents the
maximum an investor should pay for an invest-
ment that will return $1.000 at the end of each
year for 3 years, if an 8 percent return is desired.
Higher interest rates will reduce the present
value, and vice versa.

The present value of an annuity can be
found directly from the equation

I—(1 4™

PV =PMT x

As before, it is much easier to use table values
such as those in Appendix Table 5. The factor
corresponding to the proper interest rate and
number of years is multiplied by the annual pay-
ment to find the present value of the annuity.
The table value for 8 percent and 3 years is
2.5771, which is multiplied by $1.000 to find
the present value of $2,577.10,

Present values are more useful than future
values when analyzing investments. Not all in-
vestments have the same useful lives nor pattern
of net cash flows. Future values that occur in

TABLE 17-3 | Present Value of an Annuity

Payment Present value

$1.0030 1O 3 0.92593 =% 92593
1,000 1000 % (,85734 = B537.34
1,000 1000 x 079383 = T93.83

Total $2.577.10
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different years and in different amounts are not
directly comparable until they are discounted to
a common time. such as the present.

INVESTMENT ANALYSIS

Investment, as the term will be used in this sec-
tion, deals with other than short-term or annual
expenditures. It refers to the addition of long-term
or noncurrent assets to the business. These
assets last a number of years. or indefinitely in
the case of land, so these investment decisions
will have long-lasting consequences and often
involve large sums of money. Such investments
should be thoroughly analyzed before the invest-
ment decision is made.

Information Needed

Investment analysis. or capital budgeting as it is
sometimes called. is the process of determining
the profitability of an investment or comparing
the profitability of two or more alternative
investments. A thorough analysis of an invest-
ment requires four pieces of information: (1) the
initial cost of the investment, (2) the annual net
cash revenues realized, (3) the terminal or sal-
vage value of the investment, and (4) the interest
or discount rate o be used.

Initial Cost

The initial cost of the investment should be the
actual total expenditure for its purchase. not the
list price nor just the down payment if it is being
financed. It should include sales tax paid. labor
to install or set up equipment, and other start-up
costs. Of the four types of information required.
this will generally be the easiest to obtain.

Net Cash Revenues

Net cash revenues or cash flows must be esti-
mated for each time period in the life of the
investment. Cash receipts minus cash expenses
equals the additional ner cash revenues gener-
ated by the proposed investment. Depreciation is
not included. because it is a noncash expense
and is already accounted for by the difference
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between the initial cost and the terminal value of
the investment. Any interest and principal pay-
ments on a loan needed 1o finance the invest-
ment are also omitted from the calculation of net
cash revenue. Investment analysis methods are
used to determine the profitability of an invest-
ment without considering the method or amount
of financing needed to purchase it. However,
investment analysis techniques can be used to
compare several alternatives for financing an
investment. An example of this for purchasing or
leasing a new tractor is presented in Chapter 22.

Terminal Value

The rerminal value will need 1o be estimated and
is usually the same as the salvage value for a
depreciable asset. For a nondepreciable asset such
as land. the terminal value should be the estimated
market value of the asset at the time the invest-
ment is terminated. Or. if the land will be held
indefinitely. its terminal value can be ignored,
because the net cash revenues are assumed to go

on forever (see the income capitalization approach
to land valuation in Chapter 20).

Discount Rate

The discount rate is often one of the more diffi-
cult values to estimate. It is the opportunity cost
of capital, representing the minimum rate of
return required to justify the investment. If the
proposed investment will not earn this minimum
rate. the capital should be invested elsewhere. 1f
funds will be borrowed to finance the invest-
ment, the discount rate can be set equal to the
cost of borrowed capital. If a combination of
borrowed and equity capital will be used, a
weighted average of the interest rate on the loan
and the equity opportunity cost rate should be

used. This is called the weighted average cost of

capital. It can apply to an individual investment,
if funds are available just for that specific proj-
ect. or to the whole-farm business.

For example. a certain ranch plans to spend
$80,000 to upgrade its stock-handling facilities.
The owners will invest $20.000 of their own
funds. which are earning a 2 percent rate of interest

in a savings account. The remaining $60,000 will
be borrowed at a 6 percent annual interest rate.
The weighted cost of capital (discount rate) is
thus equal to (2% x 20,000/80.000) + (6% x
60.000/80,000) = 5.0%.

Risk must also be considered. so the dis-
count rate should be equal to the rate of return
expected from an alternative investment of equal
risk. Adjustment of the discount rate for income
taxes, risk, and inflation will be discussed later
in this chapter.

An example of the information needed for in-
vestment analysis is contained in Table 17-4. In-
vestment A yields a fixed return of $3.000 per year
for 5 years. Investment B also lasts 5 years. but net
cash revenues are lower at [irst. They increase each
year, though. and actually exceed those of invest-
ment A over the entire 5 years.

For simplicity, the terminal values are as-
sumed to be zero. Whenever terminal values ex-
ist. they should be added to the net cash revenue
for the last year, because they represent an ad-
ditional cash receipt. The information for the
two potential investments in Table 17-4 will
be applied to illustrate four methods that can
be used to analyze and compare investments:

TABLE 17-4 | Net Cash Revenues for
Two $10.000 Investments
(No Terminal Value)

Net cash revenues

Investment A Investment B

5 3,000
3.000
3.000
3.000
3.000

5 1,000
2,000
3.000
4.000
6.000

15,000
— 10,000

£16,000
= 10.000

Total cash revenues
Less intial investment

$ 6.000
1.200

5 5.000
1006

Net cash revenues
Average net revenue/year




(1) the payback period, (2) the simple rate of
return, (3) the net present value, and (4) the in-
ternal rate of return.

Payback Period

The payback period is the number of years it
would take an investment to return its original
cost through the annual net cash revenues it gen-
erates. If net cash revenues are constant each
year, the payback period can be calculated from
the equation

_C
T ER

where PP is the payback period in years, C is the
initial cost of the investment, and ER is the
expected annual cash revenue. For example.
investment A in Table 17-4 would have a pay-
back period of $10.000 divided by the net cash
revenue of $3,000 per year, or 3.33 years.

When the annual net cash revenues are not
equal. they should be summed year by year to
find the year in which the total is equal to the
amount of the investment. For investment B
in Table 17-4, the payback period would be
4 years, because the accumulated net cash reve-
nues reach $10,000 in the fourth year. In this
case investment A is preferred over investment
B. because it has the shorter payback period.

The payback period method can be used to
rank investments. as shown. Limited capital can
be invested first in the highest ranked invest-
ment and then on down the list until the invest-
ment capital is exhausted. Another application
is to establish a maximum payback period and
reject all investments with a longer payback. For
example, a manager may select a 4-year payback
as a standard and invest only in alternatives with
a payback of 4 years or less.

The payback method is easy to use and quickly
identifies the investments with the most immediate
cash returns. However, it also has several serious
disadvantages. This method ignores any cash
flows that occur after the end of the payback pe-
riod, as well as the timing of cash flows during the

PP
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payback period. Selecting investment A using this
method ignores the higher returns from investment
B in Years 4 and 5, as well as its greater total re-
turn. The payback method does not really measure
profitability but is more a measure of how quickly
the investment will contribute to the liquidity of
the business. For these reasons, it should be used
only to compare investments with similar lives and
relatively constant net cash revenues.

Simple Rate of Return

The simple rate of return expresses the average
annual net revenue as a percentage of the origi-
nal investment. Net revenue is calculated by sub-
tracting the initial investment from the total of
the cash revenues, and dividing by the number of
periods. In Table 17-4, the average annual net
revenue for investment A is shown to be $1,000,
and for investment B. $1.200. The simple rate of
return is calculated from the equation

average annual net revenue

Rate of return = e
initial cost
Applying the equation to the example in Table 174
gives the following results:

£1.000
Investment A = ——
$10.000

$1.200
—— = 12%
$10.,000

This method would rank investment B
higher than A, a different result than that obtained
from the payback method. The simple rate of re-
turn method is a better indicator of profitability
than the payback method. because it considers an
investment’s earnings over its entire life. Its big-
gest drawback is its use of average annual earn-
ings. which fails to consider the size and timing
of the earnings and can therefore cause errors in
selecting investments. This is particularly true
when there are increasing or decreasing net rev-
enues. For example, investment A would have
the same 10 percent rate of return if it had no net
cash revenue the first 4 years and $15,000 in

= 10%

Investment B =
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Year 5. because the average annual net revenue
would still be $1.000. However, a consideration
of the time value of money would show the pres-
ent value of these investments to be greatly dif-
ferent. Because of this shortcoming, the simple
rate of return method is not generally recom-
mended for analyzing investments with variable
annual net cash revenues.

Net Present Value

The net present value (NPV) method is a pre-
ferred method of evaluation. because it does
cansider the time value of money as well as the
size of the stream of cash flows over the entire
life of the investment. It is also called the dis-
counted cash flow method.

An investment’s NPV is the sum of the pres-
ent values for each year’s net cash flow (or net
cash revenue) minus C, the initial cost of the
investment. The equation for calculating the

NPV of an investment is
PMT- PMT,

e — =
(1 +1i)

+

=
(1+0)°

(140

TABLE 17-5

where NPV is net present value, PMT , is the net
cash flow in year n. [ is the discount rate, and C
is the initial cost of the investment. An example
of calculating net present values using a 10 per-
cent discount rate is shown in Table 17-5. The
present value factors are table values from Ap-
pendix Table 4. Summing the PVs for each in-
vestment and subtracting the initial cost of
$10.,000 results in a total NPV of $1.370 for in-
vestment A and $1,272 for investment B. In this
example. investment A would be preferred. be-
cause it has a higher NPV.

Investments with a positive NPV would be
accepted using this procedure. if investment cap-
ital is unlimited. Those with a negative NPV
would be rejected. and a zero value would make
the investor indifferent. The rationale behind ac-
cepting investments with a positive NPV can be
explained in two ways. First, it means that the
actual rate of return on the investment is greater
than the discount rate used in the calculations. In
other words. the percent return is greater than the
cost of capital. A second explanation is that the
investor could afford to pay more for the invest-
ment and still achieve a rate of return equal to the

Net Present Value and Internal Rate of Return for Two Investments

of $10,000 (10 Percent Discount Rate and No Terminal Values)

Investment A

Investment B

Net cash
flow

Present
value factor

Present
value

Net cash

flow

Present
value factor

Present
value

S3.000
3000
3.000
3,000
3,000

0909
(.826
0.751
(1L.683
0.621

Total

Less initial cost

Net present value
Internal rate of return

$ 2,997
2478
2,253
2.049
1,863

511370
$10,000

§ 1,370
15.2%

S1.000
2,000
3,000
4.000
6,000

0).909
(0.826
0.751
0.683
0.621

Total

Less initial cost

Net present vilue
Internal rate of return

% 909
1.652
2233
2,732
3.726

511272
$10.000
$ 1272

13.8%




discount rate used in calculating the NPV. In
Table 17-5. an investor could afford an initial
cost of up to $11.370 for investment A and
$11,272 for investment B and still receive a
10 percent return on invested capital. This
method assumes that the annual net cash flows
can be reinvested each period 1o earn a rate of
return equal to the discount rate being used.

Both investments in Table 17-5 show a
positive NPV using a 10 percent discount rate.
In any detérmination of a present value, the se-
lection of the discount rate has a major influ-
ence on the results. The net present values in
Table 17-5 would have been lower if a higher
discount rate had been used. and vice versa. At
some higher discount rate, the net present val-
ues would fall to zero. and at an even higher
rate, they would become negative. Therefore,
care must be taken to select the appropriate dis-
count rale.

Annual Equivalent and Capital Recovery

The NPV of an investment can be converted to
an annual equivalent using the amortization fac-
tors found in Appendix Table 1. The annual
equivalent is an annuity that has the same pres-
ent value as the investment being analyzed.

For example, investment A in Table 17-5
had a NPV of $1.370. using a discount rate of
10 percent over 5 years. The amortization factor
for 10 percent and 5 years is 0.2638 (Appendix
Table I). The annual equivalent is

§1.370 x 0.2638 = $361 .41

The annual equivalent for investment B is

In other words, the net returns from investment
A would be equivalent to receiving $361.41 per
year for 5 years and reinvesting it at a 10 percent
return. Investment B would be equivalent to re-
ceiving $335.55 per year and would still be the
less desirable alternative.
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Computing the annual equivalent value makes
it possible to compare investments with different
lives. A different amortization factor would have
to be used to convert each NPV. Implicitly, it is
assumed that each investment could be repeated
with the same results over time.

Annual equivalent values can also be used
to convert the initial investment cost of a capi-
tal asset to an annual cost. This is an alternative
to calculating depreciation and interest using
the methods explained in Chapter 9 and is
called capital recovery. The capital recovery
value is the annual amount that recovers the
initial cost of the assel over its life. including
interest on the unrecovered balance (salvage
value). and takes the place of the normal depre-
ciation and interest costs. An example of using
the capital recovery approach to estimate an-
nual ownership costs for farm machinery is
shown in Chapter 22.

The annual equivalent value or amortization
factors in Appendix Table | can also be used to
calculate the periodic payment needed to repay
a loan amortized by the equal total payment
method (see example in Chapter 19).

Internal Rate of Return

The time value of money is also used in another
method of analyzing investments. the infernal
rate of return (IRR). Tt provides some informa-
tion not available directly from the NPV method.
Both investments A and B have a positive NPV
using the 10 percent discount rate. But what is
the actual rate of return on these investments? It
is the discount rate that makes the NPV just
equal to zero. The actual rate of return on an
investment, with proper accounting for the time
value of money. is the IRR.

The equation for finding IRR is the same as
for NPV, with two differences. First, NPV is set
equal to zero, and second. the equation is solved
for . NPV is zero. so the initial cost of the invest-
ment, C, is often moved to the left of the equality
sign. In this arrangement. the solution to the
equation is the interest rate, 7. that sets the NPV of
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the investment's net cash flows just equal to its
initial cost. The IRR is usually calculated by us-
ing a computer program or a financial calculator.

PMT, PMT,

T
(r+0n"

PMT,
C‘ e

1+’

.'!+
(I +1)

The two investments shown in Table 17-5
both have a positive NPV when discounted at
a rate of 10 percent. That means their IRR must
be greater than 10 percent. Investment A is
found to have an IRR of 15.2 percent, making it
preferred again over B, which has an IRR of
only 13.8 percent.

The IRR method can be used several ways
in investment analysis. Any investment with an
IRR greater than the discount rate would be a
profitable investment: that is. it has a positive
NPV. Some investors select an arbitrary cutoff’
value for IRR and invest only in those projects
with a higher value.

The IRR method has several limitations as
well. It implicitly assumes that the annual net
returns or cash flows from the investment can
be reinvested each period to earn a return equal
to the IRR. If the IRR is fairly high. this may
not be possible, causing the IRR method to over-
estimate the actual rate of return. Another draw-
back is that IRR says nothing about the size of
the initial investment. A small investment may
generate a high IRR but have only a small NPV
in absolute dollars.

TasLe 17-7

TABLE 17-6 | Comparison of Two

Investments

Measure Investment A Investment B

Paybuack period 3.33 vears
Simple rate of return 10% 12%
Nel present value $1,370.00 $1.272.00
Annual equivalent $361.41 $335.55
15.2% 13.8%

4.00 years

Internal rate of return

The investment analysis approaches pre-
sented do not always give consistent rankings, as
shown in the summary in Table 17-6, All of them
should be taken into account before a decision is
made. In the example. investment A appears more
favorable than investment B for all the approaches
except the simple rate of return, and generally
would be the preferred investment to make.

The five approaches to evaluating invesi-
ments all have advantages and disadvantages.
These are summarized in Table |7-7. The careful
farm or ranch manager will consider more than
one method before deciding which investments
should receive highest priority. or be made at all.

FINANCIAL FEASIBILITY

The investment analysis methods discussed so far
are methods to analyze economic profitability.
They are meant to answer the question of whether

Comparison of Capital Investment Analysis Methods

Complexity of

Method calenlations

Considers timing
ol cash lMows

Considers
magnitude of
investment

Requires a
discount rate

Payback period Low
Simple rate of return Low
Medium
Medium
Internal rate of return High

Net present value
Annual equivalent

No No No
No No No

Yes
Yes
No No




or not the investment is profitable. The question
of how the investment was financed was ignored.
except for calculating the discount rate. However,
when the method and amount of financing used
to make the investment are included in the analy-
sis, investments identified as profitable may have
years of negative cash flows. Thus, besides
the profitability of an investment. an equally
important question may be whether or not the
investment is financiallv feasible. In other words,
will the investment generate sufficient cash
flows at the right time to meet the required cash
outflows, including loan payments? This poten-
tial problem was discussed in Chapter 13 but is
worthy of further discussion here. Determination
of financial feasibility should be the final step in
any investment analysis.

A potential problem is illustrated in Table 17-8
for the example investments A and B used through-
out this chapter. Assume that each investment is
totally financed with a 510,000 loan at 8 percent
interest. to be repaid over 5 years with equal an-
nual principal payments, plus interest. Both in-
terest and principal are included in the debt
payment column and are subtracted from the net
cash revenue to find the net cash {low.

Investment A shows a positive net cash flow
for each year, because the net cash revenue is
greater than the debt payment. However, invest-
ment B has lower net cash revenues the first
2 years. which causes negative cash flows in
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those years. Both investments had positive net
present values using a 10 percent discount rate.
However, it is not unusual to find profitable in-
vestments that have negative cash flows in the
early years if the net cash revenues start slowly
and the investment requires a large amount of
borrowed capital. The problem can be further
compounded if the loan must be paid off in a
relatively short time.

If a project such as investment B is under-
taken, something must be done to make up for
the negative cash flows. Several possibilities ex-
ist, which can be used individually or in
combination. First, some equity capital could be
used for part or all of the initial cost of the in-
vestment 1o reduce the size of the loan and
the annual debt payments. Second, the payment
schedule for the loan could be lengthened to
make the debt payments more nearly equal to
the net cash revenues. Arranging for smaller
payments with a balloon payment at the end. or
interest-only payments for the first few years,
would be other possibilities.

If none of these alternatives is feasible, the
cash deficits will have to be made up by using
excess cash from other parts of the business or
from savings. This will require a cash flow anal-
ysis of the entire business to see whether cash
will be available in sufficient amounts and at
proper times to meet the temporary deficits from
the investment.

TaBLE 17-8

Cash Flow Analysis of Investments A and B

Investment A Investment B

Net cash Debt Net cash
revenue payment” flow

Net cash Debt Net cash
revenue payment’ flow

$3.000
3.000
3.000
3,000
3.000

$2.800 5200 51,000
2.640 360 2.000
2480 520 3,000
2,320 680 4,000
2,166 840 6.000

$2.800 -$1.800
2,640 —6d0)
2480 520
2,320 1680
2,160 3,840

*Assumes a 510,000 loan at § percent interest with equal principal payments over 5 years.
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Box 17-1

Tay!c}r has been offered the chance to purchase
a 120-acre tract of land from a neighbor. She
would need to borrow $550,000 from her local
lender to make the purchase. The terms are annual
payments for 30 years at 6 percent annual interest
rate. Her neighbor offers to sell her the land on a
20-year contract, instead. with annual payments at
only 4 percent annual interest rate. However, he
insists on increasing the purchase price by $50.000
if she takes the contract, making the initial amount
borrowed $600.000. Which is the cheaper
option?

First she calculates the annual payments. The
loan payment would be $550,000 x 0.07265
(Appendix Table | factor for 6 percent. 30 years) =
$39.957. For the contract her payment would be

Using Net Present Value to Compare Financing_

$600.000 x 0.07358 (Appendix Table 1 factor for
4 percent, 20 years) = $44,148.

Next she finds the present value of each
stream of payments (an annuity) using a discount
rate of 5 percent, her estimate of her own cost
of capital. Using the appropriate factors from
Appendix Table 5 she finds that the present value
of the loan payment is $39,957 x 15,3725 (5 percent,
30 years) = $614.247. The present value of the
contract payments would be 544,148 x 12.4622
(5 percent, 20 years) = $550.181. Even though
she would have to pay a higher price for the land
if she financed it with the installment contract,
the lower interest rate makes the effective cost
of the land over $60.000 less than if she bor-
rowed the funds from the lender.

Financing and Net Present Value

Should cash flows related to financing ever be
included in the calculation of the NPV of an
investment? Generally not. because the decision
to make an investment and the question of how
1o finance it should be considered separately.
Occasionally, though, an investment and the
method to finance it may be closely linked. An
example would be comparing the purchase of a
farm that can be obtained only with a seller
installment contract, versus another farm that
can be purchased only with a conventional loan
with different terms than the contract. In this
case, the net cash flows used to calculate the
NPVs should include the down payment, if any.
as well as the principal and interest payments,
because the investment and the financing deci-
sions are tied together.

In some cases, it may be possible to finance
the same investment several different ways. Once
the investment is accepted. the financing alterna-
tives can be compared by discounting the pay-
ment streams [or each one and selecting the one
with the lowest NPV. An example of using this

procedure to compare two alternatives for financ-
ing a land purchase is discussed in Box 17-1. An-
other example based on a lease-or-buy choice for
acquiring a tractor is shown in Chapter 22.

INCOME TAXES, INFLATION,
AND RISK

So far. only the basic procedures and methods
used in investment analysis have been discussed.
Several additional factors must be included in
a thorough analysis of any investment or when
comparing alternative investments. These include
income taxes, inflation. and risk.

Income Taxes

The examples used to illustrate the methods of
investment analysis did not consider the effects
of income taxes on the net cash revenues. Taxes
were omitted to simplify the introduction and
discussion of investment analysis. However,
many investments generate taxable income, as
well as tax-deductible expenses. Income taxes




can substantially change the net cash revenues,
depending on the investor's marginal tax bracket
and the type of investment. Different invest-
ments may affect income taxes differently, so
they should be compared on an afrer-tax basis.

Income taxes will reduce the net cash reve-
nues when taxable income generated by the in-
vestment exceeds deductions, and vice versa.
The actual value of the change depends on the
marginal tax bracket of the taxpayer. For exam-
ple. when taxable net cash flows are positive, an
investor in the 24 percent marginal tax bracket
will have 24 percent less net cash revenues on an
after-tax basis.

If all cash inflows are taxable and all cash
outflows are tax deductible. the NPV is simply
reduced by the marginal tax rate. However, the
nel taxable income is often not the same as the
net cash revenue. For example. depreciation is not
included in calculating net cash revenue. because
it is a noncash expense. However, depreciation is
a tax-deductible expense that reduces taxable in-
come and therefore income taxes. The tax sav-
ings resulting from any depreciation associated
with a new investment should be added to the net
cash revenues. Certain investments will further
reduce income taxes if they are eligible for any
special tax credits or deductions that may be in
effect at the time of purchase.

Some cash inflows may be taxed differently
than others. For example. capital gains income
may be subject to a lower tax rate than ordinary
income (see Chapter 16). Sales of culled breed-
ing livestock or the terminal sale value of the
original investment often gives rise to capital
gains and should be adjusted by the appropriate
marginal tax rate.

Whenever after-tax net cash revenues are
used, it is important that an after-tax discount
rate also be used. This is because interest on
borrowed capital is usually tax deductible. and
earnings on alternative investments are usually
taxable. The after-tax discount rate can be calcu-
lated from the equation

r=ix(l-r
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where r is the after-tax discount rate. i is the
before-tax discount rate, and r is the marginal
tax rate. Marginal tax rate was discussed in
Chapter 16. It consists of the amount of added
federal income tax, state and local income tax,
and self-employment tax due on each added
dollar of taxable income.

For example. what is the after-tax discount
rate if the before-tax discount rate is 8 percent
and the taxpayer is in the 24 percent marginal
tax bracket? The answer is

8% x (1.00-0.24) = 6.08%

The after-tax cost of borrowed capital can be
calculated from the same equation, with r and i
equal to after- and before-tax interest rates. In-
terest is a tax-deductible business expense, and
every dollar of interest expense will reduce
taxes by 28 cents for a taxpayer in the 24 per-
cent marginal tax bracket. An investor paying 8
percent interest on borrowed capital would have
an 6.08 percent after-tax cost of capital, as com-
puted from the previous equation.

The Appendix at the end of this chapter
shows how income tax effects can be taken into
account when analyzing a potential investment,

Inflation

Inflation is a general increase in price levels
over time. and it affects three factors in invest-
ment analysis: net cash revenues, terminal value,
and the discount rate. Net cash revenues will
change over time due to changes in the prices of
inputs and products, even if they increase at dif-
ferent rates. Inflation will also cause terminal
values to be higher than would be expected oth-
erwise. Revenues could also change due to
changes in basic supply and demand conditions
for inputs or products, apart from the effects of
general inflation.

When the net cash revenues and terminal
value are adjusted for inflation, the discount rate
should also include the expected rate of inflation,
An interest or discount rate can be thought of as
consisting of at least two parts: (1) a real interest
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rate, or the interest rate that would exist in the
absence of mnflation, either actual or expected.
and (2) an adjustment for inflation, or an inflation
premium. During inflationary periods, a dollar
received in the Tuture will purchase fewer goods
and services than it will at the present time. The
inflation premium compensates for this reduced
purchasing power through a higher interest or dis-
count rate. An inflation-adjusted discount rate
can be estimated in the following manner:

Real discount rate 5%
+ 3%
=K%

Expected mflation rate
Adjusted discoumt rate

The inflation-adjusted discount rate is also
called the nominal discount rate. If’ the cost of
capital is used for the discount rate, that rate gen-
erally already includes an expectation ol inflation,
and the adjustment has been made implicitly.

In summary, there are two basic ways 1o
treat inflation in capital budgeting:

I. Estimate net cash revenues for each year,
and the terminal value. using current
prices, and then discount them using
a real discount rate (the nominal rate
minus the expected inflation rate).' This
eliminates inflation from all elements of
the equation.

. Increase the net cash revenues for each
vear and the terminal value to reflect the
expected inflation rate, and then use an
inflation-adjusted (nominal) discount
rate. This method incorporates inflation
into all parts of the equation. If the same
inflation rate is used throughout, the NPV
will be the same under either method.
However, il some revenues or expenses
are assumed to inflate at different rates
than athers. the inflation-adjusted NPV
will be different from the real NPV and
is the more accurate measure. For example,

'A more precise method for converting s nominal rate 1 u real rae
w0+ 001 + 0] =1, where i is the nominal rate and fis the in-
[ation rate. However, the value (= ) gives a close approximation
1o the feal rate,

energy-related costs may be projected
to increase faster than the general rate
of inflation in the economy. while tax
savings from depreciation do not inflate
at all once the investment is made.

The Appendix at the end of this chapter
shows how inflation effects can be taken into
account when analyzing a potential investment.

Risk

Risk exists in investments because the estimated
net cash revenues and the terminal value depend
on future production, prices, and costs, which
can be highly variable and difficult to predict.
Unexpected changes in these values can quickly
make a potentially profitable investment become
unprofitable. The longer the life of the invest-
ment, the more difficult it is to estimate future
costs and revenues accurately.

One method of incorporating risk into the
analysis is to add a risk premium to the discount
rate. Investments with greater risk have a higher
risk premium. This is based on the concept that
the greater the risk associated with a particular
investment, the higher the expected return must
be before an investor would be willing to accept
that risk. In other words, there is a positive cor-
relation between the degree of risk involved and
the return an investor would demand before ac-
cepting that risk.

The risk-free rate of return can be defined as
the rate of return that would exist for an investment
with a guaranteed net return. Insured savings ac-
counts and LLS. government securities are typi-
cally considered to be nearly risk-free investments.
Continuing with the example from the last section,
risk can be added to the discount rate as follows:

Risk=free real rate of return 45
+ 3%
+ 1%

=R%

Expected mflution rate
Risk premium
Adjusted discount rate

Investments with a greater amount of risk would
be assigned a higher risk premiun, and vice versa.




This procedure is consistent with an earlier state-
ment that the discount rate should be the rate of
return expected from an alternative investment
with equal risk. However. the risk premium is a
subjective estimate, and different individuals may
use different estimates for the same investment. In-
terest rates on borrowed funds typically have some
risk premium already built in to reflect the possi-
hility that a borrower will not repay the loan. Bor-
rowers with less financial security will be asked to
pay a higher risk premium.

Adding a risk premium to the discount rate
does not eliminate risk. It is simply a way to
build in a margin for error. The higher the risk
premium used. the higher the net cash revenues
will have to be to yield a positive NPV.

Sensitivity Analysis

Given the uncertainty that may exist about the
future prices and costs used to estimate net cash
revenues and the terminal value. it is often use-
ful to look at what would happen to NPV or IRR
if the prices and costs were different. Sensitivity
analysis is a process of asking several whar if?
questions. What if the net cash revenues were
higher or lower? What if the timing of net cash
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revenues were different? What if the discount
rate were higher or lower?

Sensitivity analysis involves changing one or
more values and recalculating the NPV or IRR.
Recalculating for a number of different values
gives the investor an idea of how sensitive the re-
sults, and therefore the investment decision, are to
changes in the values being used. A sensitivity
analysis will often give the investor better insight
into the probability that the investment will be
profitable, the effects of changes in prices or the
discount rate, and therefore the amount of risk in-
volved. Decision trees, contingency tables, and
other analysis tools presented in Chapter 15 can
be used to compare alternative risky investments.

Recalculating the NPV, annual equivalent,
and IRR can be tedious and time consuming, par-
ticularly for investments with a long life and vari-
able net cash revenues. However, with specialized
financial software or electronic spreadsheet pro-
grams, the results for many different combinations
of net cash revenues, terminal values, and discount
rates can be compared quickly and easily.

The Appendix to this chapter presents a com-
plete example of analyzing an investment using
the methods discussed. Variable cash flows, tax
effects, and inflation are all incorporated.

SUMMARY

The future value of a sum of money is greater than its present value because of the interest it can
earn over time. Future values are calculated through a process called compounding. The present value
of a sum of money is smaller than its future value, because money invested today at compound inter-
est will grow into the larger future value. Discounting is the process of finding present values for
amounts to be received in the future and is the inverse of compounding.

Investments can be analyzed by any of five methods: payback period, simple rate of return, net
present value (NPV), annual equivalent, and internal rate of return (IRR). The first two are easy to
use but have the disadvantage of not accurately incorporating the time value of money into the analy-
sis. This may cause errors in selecting or ranking alternative investments. The NPV method is widely
used, because it properly accounts for the time value of money. An investment with a positive NPV
is profitable. because the present value of the cash inflows exceeds the present value of the cash out-
flows. The annual equivalent approach converts the net present value to an annuity, so that invest-
ments with different lives can be compared. The IRR method also considers the time value of money.
It represents the discount rate at which the NPV of an investment is exactly zero. An IRR higher than
the normal discount rate indicates a profitable investment.
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All five methods of investment analysis require estimation of net cash revenues over the life
of the investment, as well as terminal values. The NPV method also requires selecting a dis-
count rate. Both the net cash revenues and the discount rate should be on an after-tax basis in a
practical application of these methods. The cash flows and discount rate can also be adjusted
for risk and inflation. A final step in analyzing any investment should be a financial feasibility
analysis, particularly when a large amount of borrowed capital is used to finance the invest-
ment. Alternative financing methods for the same investment can also be compared by using
NPV calculations.

QUESTIONS FOR REVIEW AND FURTHER THOUGHT —

. Put the concepts of future value and present value into your own words, How would you explain these
concepts to someone hearing about them for the first time?

. Explain the difterence between compounding and discounting.

. Assume someone wishes to have $80,000 10 years from now as a college education fund for a child.
a. How much money would have to be invested today at 6 percent compound interest? At

8 percent?

b. How much would have to be invested annually at 6 percent compound interest? At 8 percent?

. I farmland is currently worth $4,150 per acre and 1s expected 1o increase in value at a rate of 5 percent
annually, what will it be worth in 5 vears? In 10 vears? [n 20 years?
If you require a 7 percent rate of return, how much could you afford to pay for an acre of land that has
expected annual net cash revenues of $60 per acre for 10 years and an expected selling price ol $3,400 per
acre at the end of 100 years, ignoring income taxes?

. Assume you have only $20,000 to invest and must choose between the two investments in the following
table. Analyze each one using all five methods discussed in this chapter and a 5 percent opportunity cost .
for capital (discount rate). Which investment would you select? Why?

Investment A (%) Investment B (%)

Initinl cost 20,000 20,000
Net cash revenues:

Yeur | 6,000 5.000
Year 2 6,000 3,000
Yeur 3 6,000 5,000
Year 4 6.000 5,000
Year 5 6,000 3.000
Terminal value 0 8.000

7. Discuss economic profitability and financial feasibility. How are they different? Why should both be
considered when analyzing a potential investment?
8. What two approaches can be used to account for the effects ol income taxes in investment analysis?

9. What two approaches can be used to account for the effects of inflation in investment analysis?
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. Why would capital budgeting be useful in analyzing an investment of establishing an orchard where the trees
would not become productive until 6 years after planting?

. What advantages would present value techniques have over partial budgeting for analyzing the orchard
investment in question 107

| APPENDIX. AN EXAMPLE OF AN INVESTMENT ANALYSIS _

Jne and Sheila Mason have 5 acres of sloping land not suitable for crop production. It is cleared and
well fenced, however. They are considering raising Christmas trees on it. Their teenage children
would be able to help, and the income would be useful when they are ready for college. However, Joe
and Sheila aren’t sure if the Christmas tree project would be better than putting money into a savings
account each year. With help from a forestry specialist and their farm financial advisor, they pul
together an investment analysis using net present value techniques.

INITIAL INVESTMENT

Their first task is to estimate the initial investmenr for 5 acres of Christmas trees. Their budget for
establishing the trees is as follows:

Item Quantity per acre Dollars per acre Total investment

Machipery
Sprayer @ S5 2 times over
Mower @ §7 3 times over
Tree planter @ $10 | time over

Labor @ S15
Spraying 2 hours ; 150
Mowing 4 hours 300
Planting 3 hours 4 225
Supplies
Pesticides 400
Tree seedlings @ $1.00 4.250
Réntal of tree planter @ $12 3 hours 3 180

Totul inttial investment hIRE $5.710

ESTIMATING ANNUAL CASH EXPENSES AND REVENUES

Joe and Sheila Mason now want to project their cash expenses and revenue for the next 8 years for their
Christmas tree investment. Each year they will mow around the trees and spray weeds. The first 2 years
they will have to replant some trees by hand. Starting in the third year they will have to shear (prune) the
trees each year. They plan to pay a wage of $15 per hour to family members as well as hired workers.
No land cost is included because they feel that land costs would not be affected by the investment.
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Following is a year-by-year summary of their expected production costs. .

Machinery Total cash
operating Seedlings Pesticides Labor Retailing expenses

5135 $1,056 5450 $750 £2,39]
135 35 430 1.500 2,140
135 450 2.250 2.833
135 430 2,700 3,285
K 450 3,300 3,885
I 450 4,350 §1,070 6,005
13 0 450 7,125 4,000 11710
115 450 3,900 1,700 6,163

In Years 6. 7. and 8 they expect to begin selling trees. By the end of the eighth year they expect
to have sold the last of their trees. They estimate that they can receive an average selling price of
525 per tree. with the largest portion of the sales occurring in Year 7. Following is a year-by-year
estimate of their cash income.

Cash
Trees sold @ $25 income

535 $13.375
2,000 50,000
850 21.250

THE DISCOUNT RATE

Now that the Masons have estimated their net cash flows from their Christmas (ree investment,
they must choose a discount rate for calculating the present values. They plan to finance about
50 percent of the costs out of their savings and borrow the rest. They estimate that their savings
account will earn interest at an average rate of 3 percent annually. Their lender anticipates that the
average interest rate on their borrowed funds will be about 7 percent. Thus, their weighted cost of
capital is

(3% x 0.30) + (7% x 0.50) = 5.0%

Joe and Sheila did not incorporate any effects from inflation on wages. the prices of inputs. or the
selling price of Christmas trees when they estimated their cash inflows and outflows. Thus. their ¢s-
timates are real values. To adjust their discount rate to a real value also. they subtract 2 percent. their
anticipated annual rate of inflation in prices over the next 8 years. from their weighted cost of capital
to get a real discount rate:

5.0% - 2.0% = 3.0%
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The Masons are generally in the 12 percent marginal tax bracket for their federal income taxes.
and the 6 percent bracket for state income taxes. In addition. they will have to pay self~employment
tax at the rate of about 15.3 percent on their profits. Their total marginal tax rate is

12% + 6% + 15.3% = 33.3%

Until they begin selling trees, they will show a negative taxable income, so their taxes will be
decreased by this rate. Their after-tax real discount rate becomes

3.0% x (1.00-0.333) = 2.0%

Finally, the Masons realize that several sources of risk are associated with this investment. such
as death of trees and fluctuating selling prices. They decide that they would like 10 earn at least a
2 percent higher return after taxes on this investment compared to their savings account, to compen-
sate for the added risk. Thus, their final risk-adjusted real discount rate is

2.0% + 2.0% = 4.0%

NET CASH REVENUES

Combining the expected cash income for each of the 8 years with the expected cash expenses pro-
vides the net cash revenue estimates shown in the following table. For tax purposes. the Masons can
deduct the initial cost of establishing the trees, $5.710 as a depletion allowance when they begin sell-
ing trees. They expect to sell 3,383 trees, so they can deduct ($5,710 + 3.385) = $1.687 for each tree
sold in Years 6, 7, and 8. Their total tax deductible expenses (cash expenses plus depletion) are shown
in the last column. Negative values represent additional taxable income.

(@) (b) (c) (d) )
Cash Cash Income tax Tax income Tax effect
income expenses depletion (a—b—¢) (d x 33.3%)

S0 §2.39] § —$2.391 —§796

0 2,140 —2,140 —713

0 2.835 —-2.835 —944

0 3.285 —3,285 —1,094

0 3.885 —3,845 —1.294
13,375 6,005 6,468 2,154
50,000 1710 34916 11.627
21,250 6.165 13,631 4,546

NET PRESENT VALUE

The Masons can deduct the cash operating expenses plus depletion from their business income
tax return each year, Given their marginal tax rate of 33.3 percent. income tax savings are equal to
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33.3 percent of their total tax deductions each year. Once they begin selling trees. their cash income
will exceed their deductible costs. They will have to pay additional taxes (negative savings) equal to
33.3 percent of the difference between income and deductible expenses. The Masons™ after-tax. net

«cash revenue is shown in the following table. along with its present value.

n
Net cash
revenue

fa-h)

(g)
Income
tax effect
(e)

(h)
After-tax net
cash revenue

(F—g

(i)
Discount
factor®

(%1
Present
value
thxi)

=$2.391
—2.140
-2,835
-3.285
—3.883
7,370
38.290
15,085

—5796
-713
=044

—1.0894
—1.294
2,154

11.627

4546

—51.595
—1.427
—-1,891
=2.191
—2,591

5.216
26,663
10.539

096154
(.92456
(L8900
0.85480
0.82193
0,7903]
(175992
0.73069

Present value
Net present value

[nternal rate of return

—51,533
—1.320
-1.681
—-1.873
-2,130

4123
20,262
7.701
$23.548
$17.838
20.8%

*The discount factor is equal to () + 07", where 7 15 the discount rate and » is the year.

The present value of each year's after-tax net cash revenue is calculated by multiplying by the
discount factor for that year, based on the Masons™ estimated annual discount rate of 4.0 percent.
When the present values for all 8 years are summed. they equal $23.548. Subtracting the initial cost
of $5.710 from this amount shows a net present value from the Christmas tree enterprise of $17.838.
This means that the net value of the revenue generated over the next 8 years is equal 1o receiving
$17,838 today, tax free. When they calculate the projected IRR on their investment. it turns out to be
over 20 percent. substantially higher than their cost of capital.

The Masons decide that this is more than enough to compensate them for their risk and manage-
ment and decide to go ahead with the project.

(Hox photo): OPical/AGE Fatostok
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ENTERPRISE ANALYSIS

CHAPTER OUTLINE

Profit and Cost Centers

The Accounting Period

Types of Enterprises

Land Costs

Veritying Production

Accounting Systems

Summary

Questions for Review and Further Thought

In Chapter 6 procedures for analyzing the profit-
ability and efficiency of the entire ranch or farm
business were discussed. However. even when
an analysis indicates a problem. the source of
the problem may be difTicult to identify if there
are many different enterprises in the business.
Several enterprises may be highly profitable,
while others are unprofitable or only marginally
profitable.

CHAPTER OBJECTIVES

1. Discuss how to analyze individual
enterprises by defining profit and cost
centers

Explain how the accounting period for an
enterprise can match either the calendar
year or the production cycle

Mustrate how various types of revenues
and costs can be assigned. including
internal transactions

Demonstrate how production and
inventory values can be verified by
comparing sources and uses of crops and
livestock

Enterprise analysis can identify the less-
profitable enterprises, so that some type of cor-
rective action can be taken. An enterprise
analysis consists of allocating all income and
expenses of the farm or ranch among the indi-
vidual enterprises being carried out. The result
is similar to an income statement for each enter-
prise. showing its gross revenue, expenses, and
net income.

341
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At least three major justifications exist for
enterprise analysis: (1) Data gathered during
an enterprise analysis are extremely useful for
developing enterprise budgets for future years.
(2) They can be used to calculate the total cost of
production per unit. which is helpful for making
marketing decisions. (3) When resources such
as land, labor, or capital are limited in supply.
enterprise analysis can show which activitics are
generating the highest returns to the scarcest
resource.

PROFIT AND COST CENTERS

The first step in enterprise accounting is to
define the enterprises being carried out on the
farm or ranch. Usually each crop being pro-
duced and each species of livestock present is
considered to be a separate enterprise. A com-
monly used accounting term for such enter-
prises is profit center. A profit center has both
income and expenses, and is expected to con-
tribute to the overall profitability of the
business.

Sometimes a general type of crop can be
divided into multiple enterprises that require
ditferent production methods or target a special
market. An example would be dividing corn
production into yellow corn, white corn. sweet
corn, waxy corn. and seed corn. Likewise, live-
stock enterprises can be divided into production

phases. A cow-calf ranch may divide its costs
and returns into the breeding phase (up to the
weaning date of the calves) and a finishing or
feedlot phase. A farrow-to-finish hog opera-
tion may want to analyze the farrowing, nurs-
ery. and finishing phases separately, to find
out which one is contributing most to overall
profit.

Some resources and activities may contrib-
ute to more than one profit center, but not earn
any revenue from outside the business. In smaller
farms and ranches the costs of such services
may simply be divided among enterprises based
on the number of acres or number of head of
livestock devoted to each enterprise. In larger
operations, though, separate cost centers or ser-
vice centers can be created in the accounting
system. A cost center is not expected to generate
any income by itself. but it does incur various
costs while providing services to the profit cen-
ters. Some examples of cost centers found in ag-
ricultural production are

« Farm machinery services
« Farm labor

« A feed mill

« Anirrigation system

« Land acquisition activities

All the costs associated with a cost center
are accumulated separately in the accounting
system and allocated to the various profit centers

Guidelines from the Farm Financial Standards Council

Guidelines developed by the Farm Financial
Standards Council (FFSC) for constructing finan-
cial statements for farms and ranches and analyz-
ing them were introduced in Chapter 3. More
recently, the FESC issued a second report called
“Management Accounting Guidelines for Agri-
cultural Producers.”

This report explains in detail the various types of
centers that can be defined within a farm accounting
system, and how the information derived from them
can be used to make better management decisions.
A sample chart of accounts and a step-by-step pro-
cess for setting up a system are included. Copies of
FFSC publications are available at www.ffsc.org,




at the end of the accounting cycle. Some mea-
sure of use. such as hours of field time or tons of
feed processed. must be kept so that costs can be
allocated fairly and easily.

Even though cost centers do not generate
income. they can be evaluated based on the
cost of alternative means of obtaining the same
services. For example. in a machinery cost cen-
ter. the total cost per acre of performing each
field operation can be compared to the typical
cost for hiring an outside custom operator to
perform the same operation. In this case the
value of operator or employee labor would
need to be included with the other machinery
costs to make a fair comparison. A partial bud-
get, such as described in Chapter 12, can be
used to determine which costs would actually
be reduced by hiring the service done by an
outside provider and how they would compare
to the added costs. Some fixed costs for the re-
sources being used to perform the service
might not change, such as depreciation of ma-
chinery that would still be owned, so they
would not be included in the budget.

Some activities could be both a profit and a
cost center. A common example would be farm-
ers who do some custom machinery work for
other farmers as well as perform all of their own
operations. Income earned from the outside work
would typically be subtracted from the total ma-
chinery costs before they are allocated to the
other enterprises on the farm. in order not to
overestimate the real cost of providing machin-
ery services to those enterprises.

THE ACCOUNTING PERIOD

The accounting period for analyzing an enter-
prise can be defined in several ways. If
the enterprise accounting period is the same as
the accounting year for the whole farm. it is
important to include the value of beginning and
ending inventories of crops and livestock in the
net income calculation. All the other usual
accrual adjustments to income and expenses
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need to be made as well. For activities that
have continuous production, such as dairy, this
approach makes sense.

However. other enterprises have definite
beginning and ending dates within the year,
such as when feeder or stocker livestock are
bought and sold. For these enterprises it is of-
ten more useful to summarize costs and returns
over the production cycle instead of the calen-
dar or fiscal year. This could be from when the
first inputs are purchased until the last bushel
of grain or head of livestock is sold. It could
include parts ol several accounting years. or it
could be less than a full year. Enterprise ac-
counting periods may even overlap. such as
when seed for the next crop is purchased before
the current crop is sold. Accrual adjustments
are not necessary, since by definition all costs
are paid and all production is sold within the
enterprise accounting period.

For breeding livestock, the enterprise account-
ing period should begin when the first expenses
toward the next offspring, such as breeding fees, are
incurred. Feed expenses should not be allocated to-
ward the next cycle until the last animals from the
previous cycle have been weaned., however.

For livestock feeding enterprises the ac-
counting period is often less than 1 year. If
multiple groups utilize the same feeding facil-
ity. the annual ownership costs should be di-
vided among the groups. For example. if three
turns of feeder pigs are finished in one confine-
ment building in the same year, only one-third
of the annual depreciation, interest, insurance.
and repairs should be charged to each group. If
the feeding facilities are used for only one
group of animals per year, all of the annual
ownership costs should be charged to that
group, even if the facility is occupied for less
than 12 months.

Many fixed costs are period expenses: that
is. they accrue over a period of time and are not
directly related to the production of a specific
enterprise or the use of a particular resource.
Examples are depreciation on general farm
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buildings or vehicles. property insurance. in-
terest on noncurrent loans, and salaries and
benefits for full-time labor, Care must be taken
that all period expenses are ultimately assigned
to an enterprise, but that none of them are
double-counted. They are often calculated on a
monthly basis and allocated according to how
long the production cycle for each enterprise
lasts.

For enterprises that have only one cycle
per year, an extra digit (such as the last digit of
the calendar year) can be added to the account
code from the chart of accounts to indicate the
production year to which costs or revenue
should be assigned. For example, a 0 would be
assigned to all costs for producing the 2020
crop, even if they were incurred in the year
2019 or 2021. Two digits may be needed for
livestock or crop enterprises that have more
than one production cycle per calendar year.
A farm producing three crops of onions in 2020
might assign codes of 01, 02, and 03 to them,
for example.

TYPES OF ENTERPRISES

Several examples will be presented to illustrate
how an enterprise analysis might look.

Crop Enterprise Analysis

An example of an enterprise analysis for
peanuts is shown in Tuble 18-1. Values are given
for the whole farm and per acre. The farm
planted 125 acres to peanuts, which was 40 percent
of its total crop acres. The first step is to calcu-
late the total income during the accounting
period. beginning with sales. In addition. any
Crop insurance payments or government pro-
gram benefits received that apply to the peanut
crop should be included.

Costs are summarized next. The total costs
of items such as seed, fertilizer, pesticides. crop
insurance premiums. cleaning and drying costs,
and checkofl and marketing fees are relatively

easy to calculate from farm accounting records.
or they can be estimated based on the quantities
actually used.

Costs such as fuel, machinery repairs, de-
preciation, interest. and wages are more difficult
to allocate fairly among enterprises, unless good
records are kept on the hours of machinery and
labor used by each one. If such records are not
available. costs can simply be allocated equally
over the planted acres for all the crops on the
farm. In the Table 18-1 example. it was esti-
mated that the peanuts took 35 percent of the
total field time used that year. so 35 percent of
the annual machinery and labor costs were
charged to the peanut enterprise. Likewise,
40 percent of the cropland was planted to pea-
nuts, so 40 percent of the land charge was as-
signed to this crop.

Overhead and miscellaneous costs such as
property and liability insurance, consultant
fees, office expenses. and general building up-
keep are difficult to assign to individual enter-
prises. They can be allocated in the same
proportion as the contribution of each enter-
prise to gross revenue or to all other expenses.
or by some other arbitrary procedure. In the
Table 18-1 example, 30 percent of the farm’s
gross revenue came from peanuts. so 30 per-
cent of the miscellaneous and overhead cosis
were assigned to that crop.

The example data indicate that the peanut
enterprise had a total profit above all costs ol
$3.136 or $25.09 per acre. These values can
be compared against similar values for other
crop enterprises to determine which ones are
contributing the most to overall farm profit. If
any crop shows a consistent loss for several
years, action should be taken either to im-
prove its profitability or to shift resources to
the production of some other more profitable
crop. Note that the gross margin value can
also be used to rank or eliminate enterprises,
since fixed costs (by definition) will not be
affected by changing the enterprise mix (see
Chapter 9).
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. TABLE 18-1 | Example of an Enterprise Analysis for Dryland Peanuts (125 Acres)

Total
to peanuts

Percent

Farm total to peanuts

Peanut production (1235 acres) 238

Income:

Sales of peanuts $102.125 100% $102.125 $817.00
Variable costs:

Seed (peanuts only ) $ 12,188 100% $ 12,188 $ 97.50
[noculant (peanuts only ) 613 100% 613 4.90
Fertilizer and lime (peanuts only) 6888 1005 6,888 55.10
17.900 100% 17,900 143.20
Cleaning and drying (peanuts only) 4,764 100% 4,764 38.11
Crop insurance (peanuts only) 2,763 100% 2,763 22,10
Marketing and checkoft (peanuts only) 1310 100% 1,310 1048
22,893 35% 8,013 64.10
15.107 33% 5.288 4230
1'1.607 35% 4,063 32,50
13,333 30% +.000 32.00

6,293 35% 2,203 17.62

Pesticides (peanuts only)

Fuel, lubrication (whole farm)
Machinery repairs (whole farm)

Labor (whole farm)

Miscellaneous (whole farm)

Interest on operating loan (whole Farm)

Total variable costs , 69,989 $559.91

(ross margin 32,136 $257.09

Fixed costs:

18,400 $147.20
Land rent (whole farm) S 8,125 65.00
Farm overhead (whole farm) 2475 19.80

Machinery ownership (whole farm)

Total fixed costs 29,000 $232.00

Toral costs 08,989 $791.91]

Profit H 3136 5 2500

$ 430
$ 417
$ I3

Average income per 1on
Average cost per on
Average profit per ton

Livestock Enterprise Analysis

An analysis of a livestock enterprise can be con-
ducted in a manner similar to that used for a crop
enterprise. Table 18-2 shows an example for a
dairy herd. Several special problems can arise
with livestock. however. Since revenue from

the sale of culled breeding stock is generally
included as a source of cash income, changes
in the inventory value of the breeding herd
should also be included in total income.
Otherwise. higher- or lower-than-normal culling
rates in some periods could make that cycle look
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TABLE 18-2 | Example of an Enterprise Analysis for a 250-cow Dairy Herd .

Farm total Per cow

Income:
Milk sales $1.259.375 $5.037.50
Non-breeding livestock sales 49 692 198.77
Breeding livestock sales 60,088 240.35
Change in breeding hvestock inventory
Total breeding stock value, end of year 396.250
Total breeding stock value, beginning of year —392,000
Change in inventory vilue of breeding stock 4,250 7.00
Total income $1.373.405 §3.493.62

Cash expenses

Breeding fees £ 10440 5 4176
Employee wages 57.015 228.06
Employee henefits 34,103 136,41
Feed purchased 144,758 57903
Costol farm = raised feed

Corn grain, 25,000 hushels @ 5385 96.250 385.00

Corn silage. 2.000 tons @ $36.00) 72.000 28%.00

Alfalfa hay, 1,500 wons @ $128.00 192,000 T6H8.00
Freight und transportation 14,610 S844
Dairy share of farm insurance (half) 8.175 32.70
Operating interest 7.520 30.08
Building, fence and equipment repairs 15,883 63.53
Livestock supplies 37310 149.24 .
Reul estate taxes, dairy share (half) 9.340 37.36
Utilities 40.560 162.24
Veterinary and health 31453 125.81
Marketing fees 13.340 53.36
Purchase of breeding heifers 81.028 324011
Other livestock expenses 4.850 19.40

Total cash expenses $ 870.633 $3.482.53

Noncash expenses

Depreciation on buildings and equipment 5 94183 § 37673

Change in prepaid expenses —f, 140 =24.56
Total noncash expenses » RE.043 $ 33217
Total expenses % 058.676 $3.834 70
Net farm income 8 414730 $1.658.92
Pounds of milk sold 5.432.750 21.731
Total cost per.cwt. of milk sold (less non-milk income) 55

%
Average sale price per hundred-weight of milk $ 2318




unfairly profitable or unprofitable. The per-head
values for breeding livestock should be held
constant from one period to the next to avoid
biasing the profit estimates.

Another problem is how to handle farm-
raised crops fed to livestock or used as bedding.
The amounts of grain. hay, and silage fed or
straw used should be measured or estimated.
They are then valued according to the market
prices that were available during the feeding pe-
riod. minus potential transportation costs to
market and other selling costs. This represents
the net opportunity cost of not selling the crops
to an off-farm buyer.

Another approach can be used when crops
are raised solely for the purpose of being used
for livestock feed or bedding. and have no realis-
tic market of their own. Examples could be corn
silage, haylage. corn stover, or pasture. In such
cases the crops can be treated as a cost center,
and the transfer price would simply be the total
cost of production per feed unit (bushel, ton,
pound, etc.). This is the approach followed in
the example analysis in Table 18-2, If all of a
certain crop is used in a single livestock enter-
prise, it can simply be included as part of the
livestock enterprise rather than summarized as
a separdte enterprise. All of the crop production
costs would be included in the feed costs for
the livestock.

Livestock manure has value as a replace-
ment for commercial fertilizer products, If a
significant amount of the manure produced by
a livestock enterprise is applied to crops. it
can be valued based on the potential cost of
the purchased nutrients that it replaces, minus
the costs of handling and applying it. This
would appear as revenue for the livestock en-
terprise and a cost to the crop enterprise that
utilizes it.

Enterprise Interactions

One word of caution is needed, however.
Enterprise analysis does not identify or value
any complementary or detrimental interactions
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between enterprises. For example, corn may
appear to be more profitable than a legume
crop such as soybeans or alfalfa. However,
growing continuous corn actually may be less
profitable than a rotation containing other
crops that contribute nitrogen to the soil, break
up pest cycles. or spread out peak workloads.
Where the presence of one enterprise signifi-
cantly affects the performance of another. a
whole-farm approach must be used in which
various crop rotations or even whole-farm
plans are compared.

Crops grown in rotation or in combination
with other crops often have different fertility
and pest control needs than the same crops
arown alone or continuously on the same land,
Tillage practices and soil and water runoff also
differ. Livestock enterprises can complement
crop enterprises by efficiently using feedstuffs
with a low market value and returning fertility
to the land through manure disposal. There can
be interactions among production practices used
on a single crop. such as the placement of fertil-
izer and pesticides and the type of tillage prac-
tices followed. These interactions are difficult
to quantify and difficult to incorporate into
standard enterprise summaries. However, they
should be considered in whole-farm planning
and budgeting.

Cover crops seeded after harvest are becom-
ing popular. They help control soil erosion and
nutrient runoff, and can contribute organic mat-
ter o the soil. Costs associated with cover crops
should be assigned to the crop that follows. If
a cover crop is harvested and sold, though, it can
be analyzed as a separate enterprise. Variable
costs for cover crops that are grazed or fed
should be assigned to the relevant livestock
enterprise.

Internal Transactions

Table 18-3 shows an example of an annual net
income statement using enterprise account-
ing. with several internal transactions. The
value of farm-raised feed was entered as a cost
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TaBLE 18-3 | Income Statement Example with Enterprise Accounting, for I. M. Farmer

Whole farm Corn

Sovheans

Wheat

Cattle

Machinery

Overhead

Revenue

Cush crop sales

Cash livestock sales (market plus breeding)
Government payments

Custom work income from other Farms
Crop Inventory change

Livestock inventory change

Change in crops accounts receivable
Change in livestock accounts receivahle
Totdl revenue

Expenses

Crop inputs

Crop insurunce

Drying and hauling

Cash rent for land

Fuel, lubrication

Repairs und maintenance

Purchased feed and grain expense
Farm insurance, property taxes
Utilities

Hired labor

Livestock health, supplies, breeding
Pasture maintenance

Depreciation

Change in sceried expenses

Change in prepuid expenses, supplies
Change in investment in growing crops
Change in accounts pavable

Total pperating expenses

Iimerest expenses

Totl expenses
Gain/loss on sale of capital assels
Net farm income

Internal transactions

Raised crops used for feed or bedding

Maunure credit

Muachinery (expenses of $78, 150 allocated
by % of total hours)

Overhead (allocated in proportion Lo total
revenue)

Net farm income. by enterprise

Hours machinery used

Percent of total machinery hours

$391.312
RO453
21,000
13.400
=1.120
1.000
—1.437
400

$514,008

$159.020
17.120
18,080
41,200
23410
24,000
23.400
15.720
5.400

0

11.840
18.360
35,755
—6d0)
—8,110
6275
050

$391 480
28.002

$153.840

5.658

=600

—624

S161,274

$ 73800
6,900
12,000
13,735

S106.435
2,000

$165.000
7,589
-520
—813
$171,256
$ 59.520
5,800

4,000
13,735

§ 83,053
2,000

$72472

$77,225

$25.700
4420
2080
13,730

6275

$52.205
1465

$49.453

1.000

400
90,833

11.840
18,360

650

$35.050
1,200

$13.400

23410
23.200

$68.550
9.600

15720
5400

526,185
11,737

B419.482
1100
5 95626

S108.435

$ 52839
3.600
~1.680

=20.697

—~ 11,898

§ R5.055

S 86201

==20.273

=12,635

$53.670

$23.355

—14.549

—5.697

$56,250

$34.603

—3,600
1.680
7424

—6,703

§78.150
1100
—$63,650

337,922

~=$37.922

S U5.626
2400
100%

S 13,164
912
3y

5 51293
f84

20%

S 3,009
456

195

$18.556
228

10%




to the livestock enterprise that consumed it
and as income to the crop enterprise that pro-
duced it. Likewise. the value of manure pro-
duced and spread on cropland was credited as
income to the livestock and an expense to the
crops.

Machinery costs were recorded separately.
and then divided between crops and livestock
according to the estimated hours of use for
each one. In this example, there were $78.150
in machinery costs, as shown in the “Total ex-
penses” row. Machinery was used on the corn
crop 912 hours, or 38 percent of the total of
2.400 hours. so 38 percent of the total machin-
ery costs ($29.697) was assigned to the corn
enterprise. Similarly, 29 percent of the
machinery costs were assigned to soybeans.
19 percent to wheat, and 10 percent to the cat-
tle, based on hours of use. The machinery
costs allocated to the crop and livestock enter-
prises were then assigned to the machinery en-
terprise as income, a total of $74,243, The
machinery was used 120 hours for doing out-
side custom work (5 percent of the total). for
which it earned $13.400. so the remaining ma-
chinery costs (5 percent) remained in the ma-
chinery enterprise column.

Miscellaneous income and unallocated ex-
penses were summarized in a separate cost cen-
ter, Their net value was assigned to the cattle,
crop enterprises. and machinery in the same
proportion as gross revenue generated. When
divided by enterprise, the income statement
shows that soybeans was by far the most profit-
able activity on the farm. The 1. M. Farmers may
consider planting more of their acres to soy-
beans next year.

Other internal transactions that could oc-
cur in enterprise accounting include transfer-
ring the value of weaned livestock from a
breeding to a feeding enterprise, or transfer-
ring the value of dairy replacement heifers
from a heifer-raising enterprise to the milking
herd. Note that internal tansactions do not af-
fect the value of toral income or expenses for
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the whole farm. Income to one or more enter-
prises is always exactly offset by costs as-
signed to one or more other enterprises. Care
should be taken to choose a fair market price
for valuing internal transactions, so as to not
unfairly bias the results toward one enterprise
or another.

Value-Added Enterprises

Some activities are intended to increase the
net income received from a commodity after
its production cycle has ended. They can be
generally described as value-added enterprises.
Examples include processing milk, fruits, or
vegetables into food products; sorting and pack-
aging products by size or quality: and selling
livestock as processed meat. However. most pro-
cesses that add value to products also add costs.
The activities designed to add value can be ana-
lyzed as a separate enterprise. The price that the
product could have been sold for without further
enhancements can be used to transfer it into the
value-added enterprise. In the end. the enter-
prise analysis will tell the manager if the value
added to the product is sufficient to pay all the
added costs,

Marketing can also be considered a value-
added enterprise. The grain enterprise analysis
can be terminated at harvest, with the product
being valued at its harvest time price and
transferred to the marketing enterprise. Items
such as broker's fees. options premiums. stor-
age charges, transportation cost. and extra dry-
ing costs can be charged to the marketing
enterprise. The final selling price. including
any gains from hedging or from purchasing
options, constitutes the marketing revenue.
The net income to marketing shows whether
the manager added value to the product with
his or her marketing skills or would have been
better off simply selling it at harvest. Box 18-2
shows an example of how the marketing func-
tion of a farm business can be analyzed as a
separate profit center.
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¥ Box 18-2

Wemwmth Farms harvests about 81.000
bushels of wheat each year. This vear they sold a
third of their crop at harvest, to the nearly elevator,
for an average price of $4.39 per bushel. They put
54,000 bushels in storage. half of it on the farm.
the rest in the elevator. They sold futures contracts
on 30,000 bushels to lock in a price 3 months in
advance. They lost some money on their hedges,
but the rise in the cash market price during the
3 months more than offset their loss.

Marketing as a Service Center

They had to hold off paying down their operat-
ing loan until they delivered the grain. incurring
an additional 3 months of interest cost. They took
advantage of their grain trucks to sell the grain
stored at home to 4 processing mill 30 miles away.
which offered a more favorable basis than their
local elevator.

They are wondering if they made a profit on
their marketing activities, or if they should have
sold it all at harvest. Here is their analysis.

Revenue or cost item

Value

Total revenue:

Marketing costs:

Toral marketing costs
Net gain or loss from marketing
Net gain per bushel

Revenue from 54,000 bushels of post-hurvest sales (uverage $4.81 per bushel)
Sales of futures contracts (average price of $5.11 per bushel)

Cost to repurchase futures contracts (average price of $5.20 per bushel)
Commercial storage charges (S.08 per bushel on 27,000 bushels)

Added hauling, virinble costs (5.005 per bushel per mile, 30 miles. 27,000 bushels)
Broker's fee (5.03 per bushel hedged. on 30,000 bushels) 900
Opportunity cost of not selling 54,000 bushels ot harvest for $4.39 per bushel
Additional interest on opetating loan ($237.060 x 6% for 0.25 year)

$259,740
153,300

$413,040

$156.000
2,160
4,050

237,060
3.556

$403,726
$ 9314
5 A7

Even though they incurred some extra costs
for interest, storage, and hauling. they made a
profit of over $9,000 from their marketing

enterprise, which added $.17 per bushel to their
average price for the bushels they did not sell
at harvest.

LAND CosTs

The use of land is typically acquired through
ownership. a cash lease, or some type of share
lease agreement. These alternatives are
described in more detail in Chapter 20. Each has
a different type of cost. Owned land generally

requires the payment of some real estate taxes
and upkeep costs. The cost of cash-rented land
is simply the amount of rent paid. Land rented
under a typical crop share lease has no direct
cost to the tenant. However, only the tenant’s
share of revenue and production costs should be
included in an enterprise summary.
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If all the crops produced by the farming unit

. can be grown on any of the available land, then
total land costs can simply be averaged over

all acres and the same cosi per acre charged to each

crop. However, if certain crops can be grown only

on certain acres. then a separate cost for each type
of land should be estimated and assigned to the
corresponding crop. The same principle applies to
pasture land that can be used for any livestock en-
terprise or only for a particular enterprise.

Box 18-3

The Sorensen family grows wheat in central
North Dakota. They rented land from five differ-
ent owners this year. but they were wondering
which farms actually contributed the most to their
total farm profit. After harvest they separated their
direct costs for each farm and developed the com-
parison below. They did not allocate overhead
costs such as machinery depreciation, utilities, or

Comparing Land Units

property insurance, because they were not directly
affected by the rented land. Likewise, they did not
include any expenses on their owned land, such as
property taxes.

All the wheat was of similar quality, and was
commingled before it was marketed. so they as-
signed their average markeling price of $6.25 per
bushel to all the farms,

Turner

Richland
Farm name farm twp.

Olson
eslate

Aunt Loftsted
Elizabeth’s farm

Acres planted 185 214
Cash rent

Land tenure fype Cash rent
Bushets produced per acre 49
Gross income @ $6.25 $306.25
(operator's share)
Direct expenses per acre
(operator's share),

Seed % 1590
T4.27
33.15
Crop insurance 21.61
39.19
Land rent § 64.00
%$151.88

Fertilizer
Pesticides

Fuel, oil, and repairs

Return over direct expenses
and rent

$400.00

144 301 175
Cash rent T0% share 75% share
59 53 55
$368.75 $231.88*% $25T.81%=

5 975
51.30%

$ 10.55%%
47.05%*
1747% I8.33%%
12.52* 1RILS™*
30,04 26.91

§ 0.00 $ 000

$110,79 $141.42

*T0% of twtal.
2755 of ol

Three of their five farms produced a nice re-
turn per acre. The profit from the Turner farm
was below average. even though it had the
lowest cash rent charge. The Sorensens decided
to see if there was other land available in

their community that might provide a better re-
turn. They also resolved to discuss with Aunt
Elizabeth whether a change (o a 75 percent share
lease might be a more equitable arrangement on
her farm.




352 PartV  Improving Management Skills

Comparing Land Units

Some crop producers rent land from multiple
owners for different rental rates or under different
types of share arrangements. Some of these rented
farms may be more productive than others. It is
useful to compare the profitability of different
land units. especially if their leases can be renewed
or terminated yearly. Each crop on each farm can
be considered to be a separate profit center. The
same rules that were discussed earlier for allocat-
ing costs apply. If records allow. costs of inputs
can be adjusted for each farm. such as when some
units require higher rates of fertilizer application
than others. In other cases the total cost for a cer-
tain input may simply have to be averaged across
all acres. It is very important. though. that the
quantity of product harvested from each farm be
recorded accurately. in order to fairly assess and
compare the profitability of each land unit.

When the quality of the crop harvested varies
by farm, this should be reflected in the selling or
inventory price assigned 1o each tract of land. If
all the grain is commingled before it is marketed,
though, the same average selling price can be as-
signed to all farms. Finally, a weighted average

profit per acre for each land unit can be found
based on the income. expenses. and number of
acres of each crop grown on that unit.

Farms that consistently show a net loss. or
do not at least produce enough income to pay all
variable costs plus the land rent, should be
dropped from the land base. Some tenants rank
all their rented farms by profitability each year,
and try to replace the least profitable land units
with more productive or less expensive acres,
The cost and income summary can also be used
to estimate what a reasonable cash rental rate
would be for each farm. Box 18-3 shows an ex-
ample of this type of analysis.

VERIFYING PRODUCTION

To compute many of the physical efficiency
measures used for crop and livestock enter-
prises, an accurate estimate of the quantity of
production is needed. This is usually measured
in bushels. tons. pounds, or head. A check on the
accuracy of such inventory numbers can
be made using the general rule that sources
must equal uses. Table 18-4 shows the relevant

TABLE 18-4 | Verifying Crop Inventories (Grain Sorghum)

Sources Quantity (ewt.)

Value per cwt. Value

Beginning inventory 3,100
none

13,610

Purchased
Produced

Total 16,710

£5.10 $15.810

74.262%

£90.072

Uses Quantity (cwt.)

Value per cwit. Value

Ending inventory
Sold

Used for seed

Used for feed
Spoilage. other losses

5.300
3470
None
7.840

100

Total 16,710

55.65
5.24

$29.945
18,183

41,944
0

590.072

“Equal o 1otal value of crop increase (90,072 — §15.810).




measures of sources and uses for an example
crop enterprise, grain sorghum. Most of the
quantities and values can be measured directly
or derived from sales receipts or purchase
records. However, if all the quantities or values
but one are known, the unknown one can be
found by calculating the difference between the
sum of the sources and the sum of the uses. This
is sometimes done to estimate the quantity of
feed fed to livestock or the amount of crop pro-
duced. However, greater accuracy will be
achieved if all the physical quantities are mea-
sured directly and the equality relation is used to
verify their accuracy; that is, the sources total is
equal to the uses total.

The total dollar value of production gener-
ated during the accounting period can be found
by subtracting the value of the beginning inven-
tory and purchases from the total value of all the
uses. Note that this value may include a gain or
loss on inventories due to price changes during
the accounting period, as well as income from
sales. If the entire production cycle (through fi-
nal disposition of the crop) is used as the ac-
counting period, however, no beginning or
ending inventories will exist. The value of the
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crop will simply be the total revenue received
from sales and other sources.

Livestock inventories can be verified with a
similar procedure. Physical quantities are usually
measured in pounds or hundred-weight (100
pounds) as well as number of head. For this rea-
son an extra column is added in Table 18-5.
Calves, pigs, or lambs lost to death are assumed
to have an ending weight and value of zero.
Some animals may also enter or leave the inven-
tory when they are reclassified, such as female
offspring selected for breeding stock replace-
ment or calves transferred from the cow herd to
the feedlot at weaning.

The numbers for produced weight and value
can be calculated by subtracting the total of the
other sources from the total for uses. The differ-
ences are the total pounds of weight gain and the
total value of livestock increase. respectively,
that occurred during the accounting period.

ACCOUNTING SYSTEMS

Most whole-farm accounting programs also
have the ability to perform basic enterprise
analysis. Receipts and variable expenses are

TABLE 18-5 | Verifying Livestock Inventories (Beef Calves)

Sources

Value

Weight (ewt.) Value per cwt.

$302,400
286,200
391,326%

Beginning inventory 315 1,890 $160
Purchased 265 1,908 150

Produced on the farm 2.843*

Total 6,641 $979.926

Uses Weight (cwt.) Valoe
Ending inventory 1,702 S168 $285.936
Sold : 4,686 140 656,040
Death loss I —

Heifers transferred out 33 253 150 37,950

Value per cwt.

Total 755 5979926

“Equal to total hundred-weight of gain produced (6,641 — 1,890 — 1,908,
“rEqual ta tofal value of livestock inerease ($979,926 — $302.400 — $286.200),
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identified by enterprise as they are entered.
usually by a code number or from a drop-
down list. Some programs also have a proce-
dure for automatically allocating overhead
costs among enterprises. The computer can
quickly sort through all receipts and expenses.
collect and organize those that belong to a
particular enterprise, and present the results
in total dollars per acre or per some unit
of output.

To do enterprise analysis correctly, the
accounting system must track physical quanti-
ties of inputs and products as well as monetary
values, and allow for internal transactions
among enterprises. Considerable care should
be taken when setting up the accounting system
to clearly define the enterprises to be analyzed
and to define the chart of accounts in such a
manner as to make it easy to assign income and
expenses properly.

SUMMARY

Most farms and ranches produce more than one product. By dividing the business into multiple
enterprises, the contribution of each one toward the financial goals of the business can be measured.
Profit centers accrue both revenues and expenses, while cost centers only have expenses, and provide
services 1o the other enterprises. The accounting period for an enterprise can be the same as for the
whole farm. but it often follows the production cycle of the commodity instead.

Internal transactions can be used to show the value of products produced by one enterprise. such
as feed, which are in turn utilized by another enterprise, such as livestock. Enterprise analysis tech-
nigues can also be used to compare the profitability of different units of land. Keeping careful records
of the physical quantities of crops and livestock produced and sold, and using the rules that total

sources must equal total uses, can improve the accuracy of enterprise accounting.

QUESTIONS FOR REVIEW AND FURTHER THOUGHT —

What is the purpose of enterprise analysis?

. What is the difference between a prafit center and a cost center?

Think about a farm or ranch with which you are familiar. List all the different enterprises that could be

defined for

. How could the production of one species of livestock be divided into more than one enterprise?

. What are inrernal transactions? How do they improve the accuracy of enterprise analysis? How do they affect

the net income calculated for the whole farm'?

Give an example of a value-added activity that could be analyzed separately from the production phase of the

commaodity involved.

How can overhead expenses be allocated among enterprises?

. How can the profitability of various parcels of farmland rented under different cash rental rates or crop shure

percentages be compared?
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I 9. Given the following inventory. purchase, and sales data for a beef feedlot:

Head Weight (ewt.) Value

Beginning inventory 850 7.650 5 918.000
Ending inventory 1,115 9,366 1.095.822
Purchases 1.642 10,180 1,298.001
Sales 1,340 15.860 1.596.945
Death loss 2 XXX
Production increase - ?

a. What was the apparent death loss, in head?
b. How much beef was produced, in hundred-weight?

¢, What was the value of this production increase?

(oo prhistan )z P LalNGE Fortostock







ACQUIRING RESOURCES
FOR MANAGEMENT

Ithough developing farm management skills is the central theme of this
book. few people make their living in agriculture from their management skills alone.
A large portion of the revenue generated from ranching and farming goes to the provid-
ers of the physical. financial, and human resources needed for agricultural production
to take place. How much of these resources are available to the manager and how they
are obtained may make the difference between operating a business at a profit or a loss.

Net farm income is the return to all resources contributed by the operators. One
key to improving it is to increase the quantity or quality of resources owned by the
operator over time. Some resources are contributed by the operator and family. Others
are obtained through borrowing, renting, or hiring. Some operators contract their man-
agement services to other parties. Determining the proper mix of owned and non-
owned resources to use is a key management decision. This requires a long-term,
strategic plan.

Chapter 19 discusses capiral as an agricultural production resource. Capital itself
does not produce agricultural products. but it can be used to purchase or rent other
resources that do. Sources of capital include the operator's equity, borrowing, rented
assets, and contributions by partners or investors. The use of credit to acquire capital
assets is commeon in agriculture, but it requires careful planning and control to use it
profitably and judiciously.
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In dollar terms, land is the most valuable resource used in agricultural production.
Controlling and using farmland is the subject of Chapter 20. Buying and valuing land
is discussed, along with the various types of leases employed and their advantages and
disadvantages. Owning and using land for agricultural production requires attention to
long-term resource conservation and environmental sustainability as well as profits.

Human resources in agriculture have evolved from doing hard physical labor
to carrying out highly skilled tasks using sophisticated equipment and technology.
Although the quantity of labor used in agricultural production has been declining, its
productivity has increased greatly. Chapter 21 explains the concepts of planning and
managing both hired labor and the operator’s own time.

Mechanization has changed the occupation of farming more than any other
innovation during the past century. It has made possible a rapid increase in productivity
per person, which has resulted in less labor in agriculture and larger farms. Machinery
represents a large capital investment on many farms, and Chapter 22 explores alterna-
tives for acquiring the use of machinery services. Methods for computing and control-
ling machinery costs and for improving machinery efficiency are also discussed.
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CAPITAL AND CREDIT

CHAPTER OUTLINE

Economics of Capital Use

Sources of Capital

Types of Loans

The Cost of Borrowing

Sources of Loan Funds

Establishing and Developing Credit
Analyzing Liquidity

Analyzing Solvency

Summary

Questions for Review and Further Thought

CHAPTER OBJECTIVES

1. Discuss the importance of capital in
agriculture
[ustrate the optimal use and allocation
of capital
Compare different sources of capital and
credit in agriculture
Describe different types of loans used in
ranching and farming
Show how to set up various repayment
plans for agricultural loans
Explain how to establish and document
credit worthiness
Examine factors that affect the liquidity
and solvency of a farm business

Many people think of capiral as cash, balances Agriculture has one of the largest capital
in checking and savings accounts, and other  investments per worker of any major U.S.
types of liquid funds. This is a narrow definition  industry. This helps make farm operators very
of capital. Capital also includes money invested  productive. Figure 19-1 shows the changes that
in livestock, machinery, buildings, land. and any ~ have taken place in the amount of capital
other assets that are bought and sold. invested in agriculture in the United States,
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Figure 19-1 Capital investment in U.S. agriculture, January 1 (2017 dollars).

Sowrce: VLS. Department of Agriculture, Economic Research Service.

deflated to 2012-2014 dollars. During the 1970s,
the value of total agricultural assets grew rapidly.
Increases in land prices accounted for much of
this increase. Likewise, as land prices declined in
many parts of the United States in the 1980s, the
total asset value in agriculture also declined.
Since then, it has grown again, equaling the high
point in the 1980s.

The capital investment per farm has risen
even more rapidly than total investment in
agriculture, because the number of farms and
ranches in the United States has been declining.
Some full-time commercial farms and ranches
have capital investments in excess of
$10.000.000. Land accounts for much of this in-
vestment, but buildings, livestock. and machin-
ery are also important. This large capital
investment per farm requires a sound under-
standing of financial management principles to
compete in today’s international economy.

Credir is important to capital acquisition and
use. Itis the ability to borrow money with a prom-
ise to return the money in the future and pay inter-
est for its use. The use of credit allows farmers

and ranchers to acquire productive assets and pay
for them later with the income they generate.

EcoNnoMmics or CariTAL USE

Broadly defined. capital is the money invested
in the physical inputs used in agricultural pro-
duction. It is needed to purchase or rent pro-
ductive assets, pay for labor and other inputs,
and finance family living and other personal
expenditures, Capital use can be analyzed using
the economic principles discussed in Chapters 7
and 8. The basic questions to be answered are

I. How much total capital should be used?
2. How should limited capital be allocated
among its many potential uses?

Total Capital Use

When unlimited capital is available, the problem
is how much capital the business should use. In
Chapter 7, the question of how much input to use
was answered by finding the input level where
the marginal value product (MVP) was just equal




to the marginal input cost (MIC), The same prin-
ciple can be applied to the use of capital.

Figure 19-2 is a graphical presentation of
MVP and MIC, where MVP is declining. as oc-
curs whenever diminishing marginal returns exist.
The MVP is the additional net return, before inter-
est payments, that results from an additional capi-
tal investment. This added return can be estimated
using the partial budgeting techniques described in
Chapter 12. The MVP is calculated in a manner
similar to the return on assets (ROA), but it should
be caleulated only on the added funds invested and
the added net return from the new investment.

Marginal input cost is equal to the interest
rate that must be paid to invest new funds.
Therefore, MIC is equal to i, where i is the rate
of interest on borrowed funds, or the opportu-
nity cost of investing the farm’s own capital. In
this example, profit will be maximized by using
the amount of capital represented by a, where
MVP is equal to MIC; that is, the investment
generdtes just enough revenue to repay the inter-
est cost on the added funds invested.

In some cases. the interest rate increases as
more capital is used, such as when a lender classi-
fies a borrower with an increasing debt-to-asset
ratio as being in a higher risk category. At the
point where this happens, the MIC curve would
rise to a higher level. The optimum amount of

Marginal value product

Marginal input cost

Capital

Figure 19-2 Using marginal principles to
determine optimal capital use.
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capital to use would then be less than when the
interest rate and MIC are constant.

Allocation of Limited Capital

Many businesses do not have sufficient capital
of their own or are not be able to borrow enough
to reach the point where MVP is equal to MIC
for the total capital being used. In other words.
capital is limited to something less than the
amount that will maximize total profit. The
problem now becomes one of allocating limited
capital among its alternative uses. This can be
accomplished by using the equal marginal prin-
ciple. discussed in Chapter 7.

Use of the equal marginal principle results in
capital being allocated among alternative uses in
such a way that the marginal value product of the
last dollar is equal in all uses. Even if no additional
capital is available for investment, there may be
opportunities for shifting capital between uses to
more nearly equate the marginal value products.

This principle is often difficult to apply in
an actual farm situation. First, there may be in-
sufficient information available to calculate the
marginal value products accurately. Prices and
costs are constantly changing. Second, some al-
ternative uses may require large lump-sum invest-
ments of an all-or-nothing nature, such as livestock
buildings, greenhouses. or irrigation systems.
Third, capital invested in assets such as land or
buildings cannot easily be shifted to other uses.
This makes it difficult to equate the marginal
value products for these alternatives with others
where capital can be invested dollar by dollar.
Nonetheless, difficulties encountered in applying
the equal marginal principle should not discour-
age its use. Whenever limited capital can be real-
located to make the marginal value products more
nearly equal, total profit will be increased.

SOURCES OF CAPITAL

Capital consists of cash and assets purchased
with cash. so it is relatively easy to intermingle
capital from different sources. An important
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The 1980s Farm Debt Crisis: What Went Wrong?

Thc 1980s brought financial disaster to many
LLS. farmers, Was it caused by irresponsible finan-
cial management or by a combination of economic
forces over which farmers had ne control?

From the end of World War [1 until the early
1970s. U.S. agriculture increased production by
rapidly adopting new technologies. The size of the
farms increased as the number of farm units de-
ereased by half. Yet low profit margins and mem-
ories of the Great Depression caused farmers to be
very conservative in their use of credil.

Suddenly, beginning in 1973, the U.S. farm
economy boomed. World demand for agricultural
commaodities, combined with production shortfalls,
caused prices of most farm products to double in
less than 2 years. Farmers saw their net incomes
soar and looked to reinvest their windfalls in more
land, machinery. and livestock. A plentiful supply
of credit and single-digit interest rates fueled the
boom (see Figure 19-1). Lenders were only too
willing to extend credit when asset values. espe-
cially land prices, were increasing at rdtes of 20 to
30 percent annually (see Figure 20-1).

In the early 1980s. a series of evenis caused
an abrupt turnaround in the farm economy. The
Federal Reserve System made a decision to re-
duce the rate of inflation in the economy (the an-
nual increase in the Consumer Price Index peaked
at 13.5 percent in 1980). Tt restricted the growth of

the national money supply. and interest rates sud-
denly rose to 15 to 20 percent and higher. The
subsequent increase in the international value of
the dollar caused world demand for U.S. products
to decrease, and farm commodity prices plum-
meted. Many farmers who had borrowed large
sums of money through variable interest rate loans
now found themselves faced with lower incomes
and higher payments.

As the demand for farmland dried up and cash-
strapped farmers tried to sell land, real estate values
quickly dropped. Lenders moved 1o foreclose on
delinquent loans before collateral values became
less than the loan balances. Two severe droughts in
the Midwest in 1983 and 1988 further eroded many
farmers” financial positions.

An estimated 200,000 1o 300,000 farms failed
financially during the 1980s. Many rural banks
and input suppliers also closed their doors. Many
of the farms that survived did so with help from
family members, through negotiated write-off of
debt by lenders, or because they had been very
conservative with their use of credit.

Gradually, interest rates decreased, commodity
prices rebounded. and farm asset markets stabi-
lized. However, a whole generation of farmers,
ranchers, and agricultural lenders had their atti-
tudes toward capital and credit use profoundly in-
fluenced by the Farm Crisis of the 1980s.

part of farm financial management is the ability
to obtain capital from several sources and com-
bine it in the proper proportions in various uses.

Owner Equity

The farm owner’s own capital is called owner
equity or net worth. It is calculated as the differ-
ence between the total assets and the total liabili-
ties of the business. as shown on the balance sheet
discussed in Chapter 4. There are several ways
the operator can secure or accumulate equity.

Most tarmers begin with a contribution of origi-
nal capital acquired through savings. gifts, or
inheritances. As the farm or ranch generates prof-
its in excess of what is withdrawn to pay personal
expenses and taxes, refained farm earnings can
be reinvested in the business. Some operators
may have outside earnings. such as a nonfarm sal-
ary or other investment income. which they can
invest in their farming operation.

Assets already owned may increase in value
through inflation or changes in demand. This
does not increase the amount or productivity of




the physical assets. but additional cash can be
obtained by either selling the assets or using
them as collateral for a loan.

Outside Equity

Some investors may be willing to contribute cap-
ital to a farm or ranch without being the operator.
Under some types of share lease agreements, the
landowner contributes operating capital to buy
seed and fertilizer. or even provides equipment and
breeding Tivestock. as explained in Chapter 20.
Larger agricultural operations may include lim-
ited or silent partners who contribute capital but
do not participate in management. Incorporated
farms may sell stock to outside investors. These
arrangements increase the pool of capital avail-
able to the business but also obligate the business
to share earnings with the investors.

Leasing

It is often cheaper to gain the use of capital assets
by leasing or renting rather than owning them.
Short-term leases make it easier for the operator
to change the amount and type of assets used
from year to year. However, this also creates more
uncertainty about the availability of assets such as
land and discourages making long-term improve-
ments. Sometimes assets such as land, buildings.
equipment, and breeding livestock can be leased
under multiyear agreements. This can reduce
annual cash flow commitments, but does not
allow the business to build equity in such assets.
The advantages and disadvantages of leasing
farm assets are discussed in more detail in
Chapters 20 (land) and 22 (machinery).

Contracting

Farmers or ranchers who have restricted access
to capital or credit, or who wish to limit their
financial risk, may contract their services to
agricultural investors. Examples include custom
feeding of cattle, custom finishing of feeder
pigs. contract broiler or egg production, and
custom crop farming. Typically, the operator
provides labor and management and some of the
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equipment or buildings, while the investor pays
for the other inputs. The operator receives a
fixed payment per unit of production. Any spe-
cial skills the operator has can be leveraged over
more units of production without increasing
financial risk. However, potential returns per
unit for contract operations may be lower than for
a well-managed owner-operated business.

Credit

After owner's equity, capital obtained through
credit is the second largest source of farm capital.
Borrowed money can provide a means to

»  Quickly increase business size.

« Improve the efficiency of other resources.

« Spread out the purchase cost of capital as-
sets over time, and
Withstand temporary periods of negative
cash flow,

Farm debt increased rapidly in the late 1970s
and early 1980s (see Figure 19-1). However, in
the mid-1980s, many farmers sold assets to re-
duce debt or had loan payments forgiven when
they were unable to pay. Since then. farm liabili-
ties have again grown, but at a slow rate.

Real estate debt, or borrowing for land
and buildings. accounts for approximately one-
half of the total farm debt. Borrowing for
livestock, machinery. and grain inventories ac-
counts tor the other half. Comparing total farm
debt against total farm assets indicates that U.S.
agriculture is in sound financial condition (see
Figure 19-3). However, this does not mean that
every individual farm and ranch is in sound
financial condition. There are always individu-
als and businesses who have more debt than
they can easily repay.

TyYPES OF LOANS

Agricultural loans can be classified by their
length of repayment, use of the funds. and type
of security pledged. All of them include certain
terms used in the credit industry. A prospective
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Figure 19-3 Debt-to-asset ratio for U.S. farms, January 1.
Source: VLS. Department of Agriculture, Economic Research Service,

borrower needs to be familiar with these terms
to communicate effectively with lenders.

Length of Repayment Term

Classifying loans by the length of the repayment
period is widely used when preparing balance
sheets. as was discussed in Chapter 4. Three time
classifications are commonly used in agricul-
tural lending.

Short-Term Loans

Short-term loans are generally used to purchase
inputs needed to operate through the current
production cycle. Purchases of fertilizer, seed.
feeder livestock, and feed are examples. Wages
and rents are also financed with short-term credit.
Repayment is due when the crops are harvested
and sold or when the feeder livestock are sold.
Short-term loans are also called production
or aperating loans and are listed under current
liabilities on the farm balance sheet.

Intermediate-Term Loans
When a loan is repayable over more than one
vear but less than 10 years, it is classified as an

intermediate-term loan. One or more payments
are usually due each year. Intermediate-term
loans are often used for the purchase of machin-
ery. breeding and dairy livestock. and some
buildings, These assets will be used in produc-
tion for several years and cannot be expected to
pay for themselves in | year or less.

Long-Tern Loans

A loan with a term of 10 years or longer is classi-
fied as a long-term loan. Assets with a long or
indefinite life, such as land and buildings, are
often purchased with funds from long-term loans.
Loans for the purchase of land may be made for a
term as long as 20 to 40 years. for example.
Annual or semi-annual payments normally are
required throughout the term of the loan.

The Farm Financial Standards Council rec-
ommends that intermediate- and long-term
loans be combined and shown as noncurrent li-
abilities on the balance sheet.

Use
The use or purpose of the funds is another com-
mon way to classify loans.




Real Estate Loans

. This category includes loans for the purchase

of real estate such as land and buildings or for
purposes where real estate assels serve as secu-
rity for the loan. Real estate loans are typically
long-term loans.

Non-Real Estate Loans

All business loans other than real estate loans are
included in this category and are usually short-
term or intermediate-term loans. Crops, live-
stock. machinery. or other non-real eslate assets
may be pledged as security.

Personal Loans

These are nonbusiness loans used to purchase
personal assets such as homes. vehicles. and
appliances.

Security

The security for a loan refers to the assets
pledged to the lender to ensure loan repayment.
If the borrower is unable to make the necessary
principal and interest payments on the loan, the
lender has the legal right 1o take possession of

. the mortgaged assets. These assets can be sold
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by the lender and the proceeds used to pay off
the loan. Assets pledged or mortgaged as secu-
rity are called loan collateral.

Secured Loans

With secured loans. some assets are mortgaged 10
provide collateral for the loan. Lenders obviously
favor secured loans, because they have greater
assurance that the loan will be repaid. if not from
farm earnings, then from liquidation of assets
pledged as collateral. Intermediate- and long-
term loans are usually secured by a specific asset,
such as a tractor or a parcel of land. Some loans
are backed by a blanket security statement, which
can even include assets acquired or produced
after the loan is obtained, such as growing crops.

Unsecured Loans

A borrower with good credit and a history of
prompt loan repayment may be able to borrow
some money with only a promise 1o repay or
without pledging any specific collateral. This
would be an unsecured loan, also called a signa-
ture loan, as the borrower’s signature is the only
security provided to the lender. Most lending
institutions and credit regulators discourage
making unsecured loans.

Special Loans for Beginning Farmers

Bcgjnning tarmers and ranchers often find it dif-
ficult to obtain the credit they need to start their own
operations. They generally lack the collateral, net
worth, and experience that lenders are looking for ina
borrower. However, several types of special programs
are available that target new entrants into agriculture.
The Farm Service Agency (FSA) sets aside a por-
tion of its funds each year to make both farm owner-
ship loans and direct operating loans to beginning
farmers and ranchers. FSA can also guarantee a loan
from a commercial lender or private party. Farm
Credit Services, as well, offers special loan programs
to farmers with fewer than 10 years of experience.

Many state departments of agriculture offer be-
ginning farmers loans that are made and serviced
through commercial lenders. Often these loans are
funded by selling tax-exempt aggie bonds that al-
low a lower interest rate to be charged 1o the bor-
rower. Typically these loans can be used for the
purchase of land. machinery, breeding livestock,
and other capital assets.

The definition of a beginning farmer and the
eligibility requirements differ for each beginning
farmer loan program, but all of them aim to make
it easier for the next generation of farmers and
ranchers to get established in agriculture.
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Repayment Plans would be $84,800. including $80.000 principal

Many types and variations of repayment plans  and $4.800 interest.

are used for agricultural credit. Lenders try to fit

repayment to the purpose of the loan. the type of $80.000 x 6% x 1 year = $4,800

collateral used to secure the loan, and the bor-

rower’s projected cash flow pattern. It the loan is repaid in less than or more than
When a loan is negotiated. the borrower and | year, interest would be computed for the actual

the lender should be in agreement about when it (ime the money was borrowed.

is to be repaid. In each case. the total interest

paid will increase if the money is borrowed for a

longer time. The fundamental equation for cal-

culating interesl is

Line of Credit

The use of single-payment loans often means
having more money borrowed than the operator
really needs at one time or having to take out
several individual loans. As an alternative. some
lenders allow a borrower to negotiate a line of
credit. Loan funds are transferred into the farm
account as needed. up to an approved maximum
amount. When farm income is received. the bor-
rower pays the accumulated interest on the loan
first, and then applies the rest of the funds to the
principal. There is no fixed repayment schedule
or amount.

Table 19-1 contains an example of a line of
credit. The amounts borrowed are $80.000 on
February 1 and $40,000 on April 1, at 6 percent
annual interest. On September 1. a payment of
$63.800 is made to the lender. The interest due .
is calculated as follows:

I=PxixT

where 1 is the amount of interest to pay. P is the
principal or amount of money borrowed or cur-
rently owed. I'is the interest rate per time period.
and T is the number or fraction of time periods
over which interest has accrued.

Single Payment

A single-payment loan has all the principal pay-
able in one lump sum when the loan is due, plus
interest. Operating loans for the purchase of
feeder livestock or crop inputs are often of this
type. Single-payment loans require good cash
flow planning to ensure that sufficient cash will
be available when the loan is due.

The interest paid on a loan with a single :
payment is called simple inferest. For example, ? 80,000 x ﬁq x2/12=5 800
if $80.000 is borrowed for exactly | year at $120.000 x 6% x 5/12 = $3.000
6 percent annual interest, the single payment $3.800

TABLE 19-1 | Illustration of a Line of Credit

Amount Interest Amount Interest Principal Outstanding
borrowed rate repaid paid paid halance

$80,000 6% 5 0 : 5 0 $ 80,000
40000 6% 0 : 0 120,000
0 6% 63.800 A.800 60,000 60,000

0 5% 0 0 4] 60,000

0 5% 48,000 800 47.200 12,800




Interest was charged on $80.000 for 2 months
and on $120.000 for 5 months. The remaining
$60.000 is used to reduce the principal balance
from $120,000 to $60.000.

On October |, the interest rate is reduced to
5 percent. Another payment is made on Decem-
ber I. for $48.000. The interest calculation for
this payment is as follows:

$60,000 x 6% x 1/12 = $300
$60.000 x 5% x 2/12 = $500

$800

Interest accrues at 6 percent for | month and
5 percent for 2 months. After the interest is paid,
the remaining $47.200 goes toward reducing the
outstanding principal balance.

A line of credit reduces the borrower’s in-
terest costs and results in less time spent in the
loan approval process. However, the borrower
must exercise more discipline in deciding how
to use the loan funds and when and how much
1o borrow or repay.

Amortized

An gmortized loan is one that has periodic inter-
est and principal payments. It may also be called
an installment loan. As the principal is repaid.
and the loan balance declines. the interest pay-
ments also decline. Assume that $20.000 is bor-
rowed. and the repayment schedule is $10,000
in 6 months and the remaining $10.000 at the
end of | year. The interest calculations would be
as follows:

First
payment:
Second
payment:

$20,000 at 6% for V2 year = $600

$10,000 at 6% for V2 year = $300
$900

Total interest:
The total payments would be $ 10,600 and $10.300.

Interest is paid only on the unpaid loan bal-
ance. and then only for the length of time that
amount was still borrowed. The total interest is
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less than if the whole loan was repaid at the end
of the year. because only $10,000 was outstand-
ing for the later half of the year.

There are two types of amortization plans:
the equal principal payment and the equal 1otal
payment. An amortized loan with equal princi-
pal payments has the same amount of principal
due on each payment date. plus interest on the
unpaid balance. For example, a 10-year. 8 per-
cent loan of $100,000 would have an annual
principal payment of $10,000. The loan balance
decreases with each principal payment. so the
interest payments also decrease. as shown in
Figure 19-4.

Borrowers often find the first few loan
payments the most difficult to make. because
a new or expanded business may take some
time to generate its maximum potential cash
flow. For this reason. many long-term loans
have an amortized repayment schedule with
equal total payments, in which all payments
are for the same amount. Figure 19-4 also
shows the amount of principal and interest
paid each year under this plan for a $100,000
loan. A large portion of the total loan payment
is interest in the early years. but the interest
decreases and the principal increases with
each payment, making the last payment mostly
principal.

To calculate the total loan payment for an
amortized loan with equal total payments. a ta-
ble of amortization factors can be used. These
factors are contained in Appendix Table 1. The
annual payment will depend on both the interest
rate and the length of the loan. For example, the
amortization factor for a 10-year loan at 8 per-
cent interest is 0.14903. This factor is multiplied
by the amount of the loan to find the total annual
payment. A loan of $100.000 would have an an-
nual payment of (0.14903 x $100.000). or
$14.903. This is the same factor and procedure
described in Chapter 17 to convert a present sum
into an annualized value or annuity. A financial
calculator or computer program can be used, in-
stead of the amortization table factors. to com-
pute the size of the payment.
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Equal Principal Payment

$18,000
$16,000
$14,000
$12,000
$10,000
$8.000
$6,000
$4,000
$2.000

B Interest
[ Principal

$0

$16.000
$14,000
$12.000
$10.000
$8,000
$6,000
$4.000
$2,000

O Interest
O Principal

$0
5

Year

6

Figure 19-4 Loan repayment under two types of amortization.

Table 19-2 shows the actual principal and
interest payments under each plan. The equal
total payment method has a smaller total loan
payment than the equal principal payment loan
in the first 4 years. However. a total of $49.030
in interest is paid, compared to only $44.000
under the first plan. The advantage of the lower
initial payments is partially offset by more

total interest being paid over the life of the loan,
because the principal is being reduced at a
slower rate in the early years.

Balloon Payment Loans

Some amortization schedules are set up with
lower periodic payments, such that not all of
the principal is repaid by the end of the loan
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. TABLE 19-2 | Amortization of a $100,000 Loan Over 10 Years at 8 Percent Interest

Equal principal payments Equal total payments

Principal Interest Total Principal Total Interest Principal Principal
paid paid pavment remaining payment paid paid remaining

$ 10,000 $ X000 5 18,000 $90,000 $ 14903 $ 8,000 § 6,903 $93.097
10.000 7.200 17,200 80,000 14,903 7448 7455 85.642
10.000 6,400 16,400 70,000 14,903 6.851 8,052 77.590
10,000 3,600 15,600 60,000 14.903 6.207 8,646 68.894
10,000 4,800 14,800 50,000 14,903 5,512 9,391 59,503
10,000 4.000 1000 40,000 14,8903 4.760 10,143 49.360
10.000 3.200 13.200 30,000 14.903 3.949 10,954 3R.406
10,000 2400 12,400 20,000 14.903 3.073 11.830 26.576
10.000 1600 11.600 10,000 14,903 2126 12,777 13,799
10,000 800 10,800 0 14,903 1,104 13,799 i}

5100,000 $44.000 144,000 149,030 $49.030 100,000

pftl_‘l()d. For exampltj:,. h_a!I {l'n pr:nqpal.fna) h? TAaBLE 193 | A ization of a $100,000
palld ;w!t:]dthe lpe}:'mm:j 1}a5ie|m[*nls. w_l}hdll;n Lmﬂlﬂlolﬂ!mﬂ 10 Years at.
other half due at the end of the loan period. In . e S T
some cases, the periodic payments may be mr%;:m’
interest only. with all the principal due at the Balloon Payment

end of the loan period. These types of loans
are called balloon ;Ja_m?em_!mms. because the Total  Interest Principal Principal
last payment balloons in size. They have the Year payment  paid paid  remaining
advantage of smaller periodic payments but
the disadvantage of a large final payment and
more total interest cost.

The amount of principal that will be paid
with the final balloon payment can be set
based on the cash flow that is expected to be
available to service the loan payments. The pe-
riodic payments are calculated by amortizing
the principal remaining after subtracting the
balloon payment from the original loan using
either the equal principal or the equal total
payment method previously explained. Then,
interest on the principa[ included in the bal- SIALS15 864515 $100.000
loon payment is added to each periodic pay-
ment. Table 19-3 shows the annual payments
for an equal total payment loan with a 50 per-  year. amortized with equal total payments in
cent balloon payment at the end of the tenth  Years | through 10.

1 5 11451 8 8000 § 345] $96,549
2 11,451 7.724 3,728 92,821
3 11.451 7.426 4,026 88.795
4 11.451 7.104 4.348 84,447
) 11.451 6.756 4.696 79,752
11.451 6.380) 5.071 74,680

11,451 5,974 5477 69,203

11.451 5.536 5915 63,288

11,451 5.063 6,388 56.900

11,451 4,552 6,900 S0,000

Balloon 50.000 0 S0.000 0
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The general formula for calculating the an-
nual total payment for a balloon payment loan
with equal total payments is

[(P-B)xf]+(Bxi

where P is the original principal borrowed. B is
the amount of principal in the balloon payment.
fis the amortization factor, and 7 is the interest
rate. The value of B can be varied to make the
payments match the expected income stream
available to service the loan.

An alternative approach to setting a repay-
ment schedule for a balloon payment loan is to
calculate an even total payment based on a lon-
ger repayment period, but with the requirement
that all outstanding principal will be repaid after
a shorter period. For example. the same loan as-
sumed in Table 19-3 could be amortized over
20 years instead of 10 vears. The annual pay-
ment would be equal to

0.10185 x $100,000 = $10,185

where (.10185 is the amortization factor from
Appendix Table | for a 20-year, § percent inter-
est loan. The entire repayment schedule is shown
in Table 19-4. Note that under this method the
regular payments for the first 10 years are
smaller. but the balloon principal payment at the
end is larger. The total amount of interest paid is
also larger. which is the usual trade-off for
smaller initial payments.

Balloon payment loans often require some
form of refinancing with another loan when the
final payment is due. The original lender may
simply re-amortize the remaining principal bal-
ance over a cerlain term, or the borrower may
seek a loan from another source with which to
repay the balloon payment.

THE CoST OF BORROWING

Lenders use several different methods of charging
interest. which makes comparisons difficult. The
true interest rate. or annual percentage rate (APR),

TABLE 19-4 | Amortization of a $100,000
Loan Over 20 Years at

8 Percent Interest, with

a Balloon Payment Due
after 10 Years

Total Interest  Principal
payment paid paid

Principal

Year remaining

S 10.185
10,185
10,185
10,183
10,185
10,185
10,185
10,185

$ 8,000
T7.825
7.636
7432

7212

o
wn

597 815
05,455
92,906
50.153
R7.180

6,974 83,969

6,718 3468 80,502

6,440 3,745 76,757

10,185 6141 4,045 72,712

10,185 5.817 4.368 68.344

68,344 0 68,344 0

il
=)
=

O I R E T
19 WO~ ia
—_ = un I
—_— L D

5

Balloon

5170196 $70,196  $100.000

should be stated in the loan agreement. Some
lenders charge loan closing fees. sometimes called
points, appraisal fees, or other fees for making a
loan. These fees. as well as interest rates, affect the
total cost of borrowing.

One way to compare the cost of various credit
plans is to calculate the dollar amount to be repaid
in each time period (principal, interest, and other
fees) and find the discounted present value of the
series of payments, as described in Chapter 17. 1f
several financing alternatives are being compared,
the same discount rate should be used for all of
them. Subtracting the original loan from the pres-
ent value of the payments leaves the net present
value, or true cost, of the loan. The true cost can
also be expressed in percentage terms. by caleu-
lating the internal rate of retwrn (IRR) to the
lender. An example is shown in Box 19-3. These
same methods can be used to calculate the true
cost of a financial lease under which an operator
leases equipment for several years and then pur-
chases it. An example appears in Box 22-2.
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Box 19-3

—

Thc stated interest rate on a loan does not al-
ways reflect all the costs involved with borrowing
funds. Lopez Farms LLC needs to borrow
$150,000 to upgrade their milking parlor. Lender
A offers to make them the loan, to be repaid in
three unnual installments at 7 percent annual inter-
est rate. Lender B offers them a 6.5 percent annual

Calculating the True Cost of Credit

interest rate repayable over 4 years. However,
lender B also charges an origination fee equal 1o
(0.5 percent of the loan, and requires thata compen-
sating balance equal to 5 percent of the loan be
kept in an account in their institution. The table
below shows the cash inflows and outflows each
year for each of the two loan repayment plans.

Lender A Lender B

NPV Lender A
factor NPV

Lender B
NPV

-$ 750
=T7.500
—43,785

57.158 —43.785
57.158 —43,785

10000 $ =% 750
1.0000 —-7.500
95238 —41,700
40703 =39,714
86384 -37.828

Year () loan origination fee $ 0
Year () compensating balance 0
Year | payment 57,158

Year 2 payment
Yeur 3 payment

Year 4 payment

Compensating balance returned

Totul

Original loan

Cost of borrowing

True dnnual percentage rate (internal rate of return)

() —43.785
0 +7.500

82270 0 —36.022
82270 0 +6.175

—$155,655 —$157.330
150,000 150,000
-5 5655 -% 7339
7.00% 727%

For lender A they simply make three annual
payments of $57.158. For lender B they make
four annual payments of $43,785, but at the be-
ginning, they must return $750 for the origina-
tion fee and $7.500 for the compensating balance
to the lender. They will have the compensating
balance returned to them at the end of the fourth
year, however. The accountant for Lopez Farms
LLC has calculated that their internal cost of
capital is 5 percent, so she uses that rate (o dis-
count the payments for each loan to their net
present value (NPV). The total NPV for the first

loan is $155.655. which means their cost to bor-
row the money is $5,655. For the second loan,
the NPV is $157.339, for a borrowing cost of
$7.339, somewhat more than for the first loan,
despite the lower stated interest rate. The ac-
countant also uses the internal rate of return
(IRR) function to find the true annual percent-
age rate (APR) for each loan. For the first loan,
it is just the stated rate of 7.00 percent, but for
the second loan, the true cost of borrowing is
7.27 percent. She recommends obtaining the
needed funds from lender A.

Fixed-rate loans have an interest rate that re-
mains the same for the entire length of the loan.
However, some lenders do not like to make long-
term loans at a fixed interest rate, because the rate
they must pay to obtain loan funds may change

during the repayment period. Borrowers do not
like to borrow long term at a fixed rate if they
think interest rates may decrease. Predicting fu-
ture interest rates is difficult for both borrowers
and lenders.
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For this reason, loans with variable interest
rates are used. which allow for adjustment of the
interest rate periodically. There may be limits on
how often the rate can be changed, the maximum
change on a single adjustment. and the maximum
and minimum rates that can be charged. For ex-
ample. Farm Credit System banks offer a variable
rate tied to the average interest rate on the bonds
they issue to raise their loan capital. They also
make loans with a fixed rate for a period of several
years., with the understanding that this rate will be
adjusted for the next time period.

Loans with « fixed interest rate typically carry
a higher initial interest rate than variable-rate
loans, to protect the lender against future increases
in rates. The borrower must weigh this higher but
known rate against the possibility that the variable
rate could eventually go even higher than the fixed
rate. The variable rate could also decrease. of
course. Variable-rate loans are one way to ensure
that the interest rate being paid is always near the
current market rate.

SOURCES OF LoAN FUNDS

Farmers and ranchers borrow money from many
different sources. Some lending institutions spe-
cialize in certain types of loans. and some pro-
vide other financial services in addition to

Real Estate

Individuals,
others
6%

Farmer
Mac
2%

Life Insurance
companies
6%

Farm Credit
System
46%

s’

Farm Service
Agency
3%

Comimercial
banks
7w

lending money, The market shares of the more
important sources of funds for both real estate and
non-real estate agricultural loans are shown in
Figure 19-5.

Commercial Banks

Commercial banks are the single largest source
of non-real estate loans for agriculture, and they
also provide some real estate loans. Banks limit
their long-term loans to maintain the liquidity
needed to meet customers’ cash requirements
and unexpected withdrawals of deposits, How-
ever, the use of variable interest rates, balloon
payments. and secondary mortgages o larger
lenders has allowed banks to increase their share
of the farm real estate loan market.

The large share of agricultural loans held by
banks is due partially to the large number of lo-
cal banks in rural communities. This proximity
1o their customers allows bank personnel to be-
come well acquainted with customers and their
individual needs. Banks also provide other fi-
nancial services such as checking and savings
accounts. which make it convenient for their
farm and ranch customers to take care of all
their financial business at one location.

Sometimes smaller banks cannot legally ex-
tend enough credit to finance a large-scale ranch

Non-Real Estate

Individuals and Earm Credit
others

5% System

33%
em Sernvice

Commercial banks Agency
50% 2%

Figure 19-5 Market share of U.S. farm debt, January 1, 2017.

Source; U.S. Department of Agriculture, Economic Research Service.




or farm operator. They may arrange for credit to
be supplied through a correspondent bank.
Banks may arrange for secondary mortgages on
real estate loans that are too large or have too
long a term for the bank.

Farm Credit System

The Farm Credit System (FCS) was established
by the Federal Farm Loan Act passed by the
U.S. Congress in 1916 to provide an additional
source of funds foragricultural loans. Government
funds were used initially to organize and operate
the system. but it is now a private cooperative
owned by its members/borrowers. The system is
supervised. audited. and regulated by the Farm
Credit Administration. an independent federal
government agency.

The FCS obtains loan funds through the Fed-
eral Farm Credit Banks Funding Corporation,
which sells bonds and notes in the international
capital markets. Proceeds from these sales are
made available to the four regional Farm Credit
Banks and one Agricultural Credit Bank located
across the country. These regional banks then pro-
vide funds to 77 local associations, which in turn
initiate and supervise loans to farmers and ranch-
ers. Loans from the FCS may be used to purchase
livestock, machinery, buildings, rural homes, and
land. Short-term operating credit is also available,

Because the FCS is organized as a coopera-
tive, borrowers must be members and hold stock
equal in value to 2 percent of their outstanding
loan balances or $1.000, whichever is less. Like-
wise. the Farm Credit Banks pay out patronage
distributions to borrowers each year from their
operating profits.

Life Insurance Companies

Life insurance companies acquire funds from
the premiums paid on life insurance policies and
from other earnings and reserve funds. They
place these funds in various investments, includ-
ing long-term agricultural real estate loans. The
amount of money these companies make avail-
able for agricultural loans may vary from year
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to year, depending on the rate of return from
agricultural loans compared to alternative invest-
ments. Life insurance companies generally pre-
fer large farm real estate loans, often for several
million dollars. Their loan terms are typically
shorter than those of other lenders. but are
amortized with a balloon payment at the end.
Insurance companies also make secondary loans
to small banks or other lenders who do not have
the capacity to finance large purchases.

Farm Service Agency

The Farm Service Agency (FSA) is part of the
U.S. Department of Agriculture and has offices
in most agricultural counties. A farm loan pro-
gram division of FSA makes farm ownership and
farm operating loans. Most direct loans made by
FSA are now granted to beginning farmers. The
FSA also has authority to make emergency loans
to qualified farmers and ranchers in officially
declared disaster areas. These are temporary
loans used to restore normal operations after a
natural disaster such as flood or drought. Over
the years, FSA has moved away from direct loans
made from Congressional appropriations and
toward more guaranteed loans. With the later, a
private lender provides the loan funds, and FSA
guarantees up to 95 percent repayment in case of
default by the borrower, and assumes responsi-
bility for servicing the loan thereafter.

To be eligible for an FSA loan or guarantee,
the borrower must operate a family-size or smaller
farm or ranch. receive a substantial portion of
total family income from farming or ranching,
and be unable to obtain conventional financing
from other lending institutions. The last require-
ment does not mean FSA borrowers are always
poor credit risks. Many are beginning farmers
who do not have enough equity to qualify for
credit from other sources. As soon as borrowers
improve their financial condition to the point
where funds can be obtained from a commercial
source, they must graduate from FSA.

The FSA also provides short-term marketing
loans using stored grain or cotton as collateral.
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Funds come from the Commodity Credit Corpo-
ration (CCC), a subsidiary of the U.S. Depart-
ment of Agriculture. These loans are made at a
fixed rate per bushel or pound and usually carry a
below-market interest rate. If the market price for
the commodity for which the loan was obtained
falls below the loan rate plus interest. the value
that the borrower must repay is recalculated using
the current marketing price. This in effect offers
the farmer a guaranteed minimum price for the
commuodity. The commodity must be stored until
the loan is repaid, but for amaximum of 9 months.

The FSA also administers a special loan pro-
gram to finance the construction of processing
and storage facilities for farm commodities. Struc-
tures eligible for financing include grain bins, hay
sheds, bulk tanks. and cold storage rooms, as well
as drying and handling equipment.

Individuals and Suppliers

Individuals, farm supply stores, dealers, and
others are important sources of agricultural
loans, as shown in Figure 19-3. Non-real estate
loans can come from friends or relatives, farm
supply stores, input manufacturers, or special
agricultural credit companies. Many suppliers
allow customers 30. 60. or 90 days to pay their
accounts before any interest is charged and may
finance a purchase for a longer period with
interest. This policy is essentially a loan, and the
total balances in these accounts can be large at
certain times of the year.

Farm equipment and automobile dealers also
provide loans by financing purchases themselves
or collaborating with an affiliated finance com-
pany. Such loans are repaid through installment
purchase contracts. Of course, the borrower is
obligated to purchase the equipment from the
dealer or company in order to qualify for the
credit. Producers may also be able 1o lease equip-
ment for several years with an option to purchase
it at the end of that period. Machinery leases are
discussed in more detail in Chapter 22.

The relatively large portion of real estate
debt owed 1o individuals and others comes mostly

from seller-financed land sales. Some land sales
use a land purchase installment contract. in which
the seller transfers possession of the land and the
buyer makes periodic loan payments directly to
the seller. This differs from a cash sale, where the
buyer borrows from a commercial lender, pays
the seller cash for the full purchase price, and
then makes periodic payments to the lender. A
land purchase contract can have some income tax
benefits for the seller, and the buyer may be able
1o negotiate a lower down payment, lower interest
rate, and more flexible repayment terms.

Financial Service Companies

Financial service companies are private financial
intermediaries that secure funds from commer-
cial and institutional investors and use them to

provide credit to ranches, farms, and other busi-

nesses. They often operate on a national or even
international scale. and offer large-scale financ-
ing packages. They may provide other financial
and risk management services to their custom-
ers, stch as crop insurance and marketing infor-
mation. in addition to serving their credit needs.

ESTABLISHING AND DEVELOPING
CREDIT

When trying to establish or develop credit, it is
useful to look at it from the lender's viewpoint.
What does a lender consider when making a deci-
sion on a loan application? Why can one business
borrow more money than another or receive
different interest rates and repayment terms? A
borrower should be aware of the need to demon-
strate and communicate credit worthiness to
lenders. Some of the more important factors that
go into making loan decisions are the following:

« Personal character
«  Management ability
Financial position and progress over time
Repayment capacity
Purpose of the loan
Collateral available




When using these factors as a guide for es-
tablishing and developing credit. a prospective
borrower should remember that lenders want to
make loans. That is their business. However,
they are looking for profitable and safe loans that
will be repaid on time.

Personal Character

Honesty, integrity. judgment. reputation, and
other personal characteristics of the loan appli-
cant are always considered by lenders. Credit
can be quickly lost by being untruthful in busi-
ness dealings and slow to meet financial obli-
gations. If the lender is not acquainted with the
borrower, character references usually will be
requested and checked. To maintain a good
credit record, borrowers should promptly
inform lenders of any changes in their financial
condition or farming operation that might
affect loan repayment. An honest and open
relationship with lenders is necessary to main-
tain credit worthiness.

Management Ability

A lender must try to evaluate a borrower’s man-
agement ability. Established farmers and ranch-
ers will be evaluated on their past records. but
beginners can be judged only on their back-
ground. education, and training. These factors
affect profitability and therefore the ability to
repay a loan. Lenders often rate poor manage-
ment ability as the number one reason for bor-
rowers getting into financial difficulty.

Financial Position

Accurate. well-prepared balance sheets and
income statements are needed to document the
current financial position of the business and its
profitability. Lenders can learn much about a
business from these records. A track record of
sood financial progress over time can be just as
important as the current financial position. Net
worth, debt-to-asset ratio, current ratio, and
working capital are some of the key financial
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indicators that lenders analyze. These are dis-
cussed in more detail in Chapter 6.

Repayment Capacity

Having a profitable business does not guarantee
repayment capacity. There must be enough cash
income to meet family living expenses and
income tax payments, as well as the interest
and principal payments on loans. Repayment
capacity is best measured by the cash flow gen-
erated by the business. A cash flow budget pro-
Jjected for one or more years should be completed
before borrowing large amounts and establish-
ing rigid repayment schedules. Too often,
money is borrowed for a profitable business
only to find that cash flow in the early years is
not sufficient to make interest and principal pay-
ments. A longer loan term or a more flexible
repayment schedule may solve the problem if it
is identified in time. Cash flow budgeting is dis-
cussed in more detail in Chapter 13.

Purpose of the Loan

Self-liquidaring loans are loans obtained for pur-
chasing items such as fertilizer, seed, and feeder
livestock, where the loan can be repaid from the
sale of the crops or livestock. Capital asset loans,
on the other hand. are those used to purchase
long-term tangible assets such as land or
machinery, which must generate additional rev-
enue without being sold themselves. Capital asset
loans may require extra collateral.

Collateral

Land. buildings. livestock. machinery, stored
grain, and growing crops can all be used as loan
collateral. The amount and type of collateral avail-
able are important factors in a loan request. Loans
should not be made or requested unless repayment
can be projected from farm income, However,
lenders still ask for collateral to support a loan
request. If the unexpected happens and the loan is
in default, it may be the lender’s only means of
recovering the loan funds. In some cases a lender
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Setting the Interest Rate by Credit Scoring

Mid—Prairic State Bank uses the following credit scoring system to set interest rates on operating
lines for their customers,

Range for Range for Range for Range for
risk score risk score risk score risk score
Criteria =1 =2 =3 =3

Solvency (debt-to-asset ratio) 0-20% 20-40% 40-60% Over 80%
Profitability (ROA) Over 12% 9-12% 6-9% . Under 3%

Liquidity (current ratio) Over 4.0 3040 2.0-3.0 Under 1.0
Efficiency (assel turnover ratio) Over 40 30-40 2030 Under. 10

In addition, they assign a subjective score based on past performance and character of the applicant.
The operating line interest rate is then assigned as follows:

Risk ¢lass | (score from 1 10 5): 5.0% interest rate
Risk class 2 (score from 6 to 10): 5.5% interest rate
Risk class 3 (score from 11 to 15) 6.0% interést rate
Risk class 4 (score from 16 to 20): 6.5% interest rate
Risk class 5 (score from 21 to 25): 7.5% interest rate

The T. M. Farmers. who started financing their operation with Mid-Prairie 2 years ago, bring in their
financial statements for the past year. These are shown in detail in Chapters 4, 5, and 6. Here is what their
seore card looks like.

Borrower’s Borrower's
Criteria value risk score

Solvency (debtfasset ratio) 25%
Profitability (ROA) 1.8%

Liguidity (current ratio) 1.90

Efficiency (asset urnover ritio) A8

lw 4 = LA b

Churacter and past history
Toral

%

Their solvency looks good. but their profitability, liquidity. and efficiency are below average. Their
past borrowing history is good, though short. Based on the results of their credit score for this year, they
are assigned an interest rate of 6.5 percent for their operating line. Their loan ofTicer explains to them that
if they show some improvement in one or more of their key financial measures next year, they could
qualify for a reduced rate.




may ask for personal assets to be pledged as col-
lateral for a business loan or require another oper-
ator to co-sign a promissory note.

Credit Scoring

Some lenders use a scoring approach to help
make credit decisions. Potential borrowers are
assigned points, depending on the values shown
for their key financial ratios each year. The lender
may also include a subjective score that reflects
the borrower’s past credit history and character.
The overall score is used to set the interest rate for
a line of credit or an individual loan. Different
borrowers will pay higher or lower rates of inter-
est, based on their risk-bearing ability and pro-
Jected repayment capacity. An example of a credit
scoring system is shown in Box 19-4,

ANALYZING LIQuipIiTy

The ability of a business to meet cash flow obli-
gations as they come due is called liguidity.
Maintaining liquidity to meet loan payments as
they become due is an important part of estab-
lishing and improving credit. Several measures
of liquidity that can be calculated from the bal-
ance sheet were discussed in Chapters 4 and 6.

Factors Affecting Liquidity

A profitable farm or ranch will usually have
adequate liquidity in the long run. However,
even profitable businesses can experience cash
flow problems at times. due to several factors.

Business Growth

Holding back ever-increasing inventories of
young breeding livestock or feed reduces the
volume of production sold in the short run. Con-
struction of new buildings or purchases of land
or machinery require large cash outlays upfront,
but may not generate additional cash income for
months or years. Moreover., when new technol-
ogy is involved, several production cycles may
pass before an efficient level of operation is
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achieved. All these factors produce temporary
cash shortfalls and need to be considered when
planning financing and repayment.

Nonbusiness Income and Expenditures
These are especially important for family farms
and ranches. Basic family living expenses must
be met even when agricultural profits are low.
At certain stages of their lives, farm families
may have high educational or medical expenses.
Generally, nonbusiness expenditures should be
postponed until surplus cash is available, How-
ever, reinvesting every dollar earned into the
farm business may eventually cause family stress
and keep personal goals from being reached.

Over the years, farm and ranch families have
received more and more of their total income
from off-farm employment and investments. A
regular and dependable source of outside income
may not only stabilize resources for family living
expenses but also help support the farm during
periods of negative cash flow.

Loan Characteristics

The rates and terms of credit may affect cash flow
as much as the amount of debt incurred. Seeking
out the lowest available interest rate reduces debt
payments. Using longer-term amortizations or
balloon payment loans also reduces short-term
financial obligations. Planning for term debt pay-
ments to come due during periods that will coin-
cide with product sales or other cash receipts will
reduce the need for short-term operating loans.

Debt Structure
Structure refers to the distribution of debt among
current, intermediate-term. and long-term lia-
bilities. Generally. repayment terms for loans
should correspond to the class of assets that they
were used to acquire. Financing intermediate- or
long-term assets with short-term debt often leads
to repayment problems and negative cash flows,
Some balance sheets are top heavy; that
is, the percent of total liabilities classified as
current is greater than the percent of assets clas-
sified as current. Refinancing some current debt
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against longer term assets and amortizing the
repayment over several years may improve short-
term liquidity.

Financial Contingency Plan

No matter how well the manager budgets or how
efficiently the business is managed. there will be
periods in which cash flow is negative. Figure
19-3 illustrated how the amount of debt used by
farmers and ranchers expanded dramatically from
1981 to 1987. However, interest rates climbed
sharply in the early 1980s and reached levels that
were not anticipated when many loans were made.
This. combined with generally lower agricultural
prices, produced what was known as the farm
financial crisis of the 1980s (see Box 19-1 for
more details).

The lessons learned during this period made
many farmers and lenders more conservative
about the use of credit. Every operation should
have a financial contingency plan to provide for
unexpected cash flow shortfalls. In some cases.
actions that are not profitable in the long run
may have to be taken to cover cash flow obliga-
tions in the short run. The following steps are
possible financial contingency actions:

1. Maintain savings or stored crops and
livestock in a form that can be easily
turned into cash and that carries a low
risk of loss.

. Maintain a credit reserve or some unused
borrowing capacity for both current and
noncurrent borrowing. A long-term credit
reserve can be used to refinance excess
current liabilities if the need arises.

. Prepay loans in years when cash income
is above average.

. Reduce nonfarm expenditures or increase
nonfarm earnings when farm cash flow is
tight. Acquiring additional education or
work experience may make obtaining
off-farm employment easier.

. Carry adequate insurance coverage against
crop losses. casualties. medical problems,
and civil liabilities.

6. Sell off less-productive assets to raise cash.
The marginal cost versus marginal revenue
principle should be employed to identify
assets that will have the least negative
effect on total farm profits if sold. In some
cases, cash flow can be improved without
reducing efficiency by selling assets
and then leasing them back, thereby
maintaining the scale of the operation.

. Rely on relatives or other personal contacts
for emergency financing or for the use of
machinery or buildings at little or no cost
or in exchange for labor.

. File for bankruptcy. and work out a plan to
gradually repay creditors while continuing
to farm, or conduct an orderly disposal of
assets and cancellation of debts.

These actions are not substitutes for operat-
ing a profitable business. Some of them may
even reduce the farm’s profitability in the short
run. But any of them can be applied. depending
on the severity of the farm'’s financial condition,
as a means to continue operating until profits
increase.

ANALYZING SOLVENCY

While liquidity management focuses on cash
flow, solvency refers to the amount of debt capi-
tal (loans) used relative to equity capital, and the
security available to back it up. The debt/asset
ratio and other measures of solvency were dis-
cussed in Chapter 4.

Leverage and the Use of Credit

Using a combination of equity capital and bor-
rowed capital permits owning a larger business
than would be otherwise possible. The degree to
which borrowed capital is used to supplement and
extend equity capital is called leverage. Leverage
increases with increases in the debt/asset ratio. A
debt/asset ratio of 0.50, or 50 percent. indicates
that one-half of the total capital used in the busi-
ness is borrowed and one-half is equity capital.




When the return on borrowed capital is

. greater than the interest rate, profits will increase

and equity will grow. Higher leverage will in-
crease profits and grow equity even faster. For
example, assume a firm has $500.000 in equity
capital. as shown in the upper part of Table 19-3,
If $500.000 more is borrowed at 5 percent inter-
est, the debt/asset ratio is 0.50. If the business
earns a return on assets (ROA) of 10 percent. or
$100.000. and the interest cost of $25.000 is
paid, the remaining $75,000 is the return on eq-
uity (ROE). The rate of ROE is $75.000 +
$500.000, or 15 percent. Increasing the leverage.
or debt/asset ratio. to 0.67 by borrowing
§1.000.000 results in an even higher return to
equity (20 percent). as shown in the right-hand
column of Table 19-5.

However, there is another side to the coin. If
the rate of return on total assets is less than the inter-
est rate on borrowed capital, the ROE is decreased
by using leverage and can even be negative. This is
illustrated in the lower part of Table 19-5, where

TABLE 19-5
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only a 2 percent ROA is attained, and ROE de-
creases to a negative 4 percent under high leverage.
Thus. high leverage can substantially increase the
financial risk of the farm or ranch when interest
rates are high or the return on farm assets is low.

Maximum Debt/Asset Ratio

Most lenders use the debt/asset ratio or some
variation of it to measure solvency. However,
they do not always agree on what constitutes a
safe ratio. Profitability of the business and the
cost of borrowed funds also enter into the deci-
sion. A simple relation among these factors can
be expressed as follows:

Maximum debt/asset ratio = %

where the maximum debt/asset ratio is the high-
est debt/asset ratio the business can sustain on its
own, ROA is the percent return on total assets

Illustration of the Principle of Increasing Leverage

Debt-to-asset ratio

0.00

0.33 .50 0.67

Equity cupital $500.000
Borrowed capital 0

Total assets H500,000

300,000
250,000

750,000

500,000
500,000

$1.,000,000

500,000
1,000,000

$1.500.000

Good year

Return on assets (10%) % 50,000
Interest paid (5%) 0
£ 50.000

10.0%

Return on equity
Return on equity

§ 75,000
12,500

$ 62,500
12.5%

00,000 5
25.000

150,000
50,000

100,000
20.0%

75.000
15.0%

Poor year

5 10.000
Interest paid (5%) 0

$ 10,000

2.00%

Return on assets (2% )

Return on equity
Return on equity

§ 15.000
12,500

5 2,500
0.5%

20.000
25.000

30,000
30,000
5.000
-1.0%

20,000
—.0%
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after deducting the value of unpaid labor, and
IR is the average interest rate on the farm’s debt.

For example, a farm that earns a 3 percent
average ROA and pays an average interest rate of
6 percent on its debt could service a maximum
debt/asset ratio of 0.50 without reducing equity.
In other words, the return on each $1 of assets
pays the interest on $.50 of debt, but no princi-
pal. If the ROA dropped to 2 percent though, and
the average interest rate rose to 10 percent. only
a (.20 debt/asset ratio could be sustained.

The maximum debt/asset ratio is the level at
which ROE is just equal to zero. Debt is ser-
viced without reducing equity or using outside
income. Farms that earn a higher ROA or that
can borrow money at a lower interest rate can
safely carry a higher debt load. The wise man-
ager will maintain a margin of safety, however.

U.S. agriculture as a whole has maintained
a fairly conservative debt load. During the 1980s
the total debt-to-asset ratio exceeded 0.20. but
has generally decreased since then. as shown in
Figure 19-3.

Inflation and Capital Gains

In the United States, the rate of inflation has gen-
erally been maintained at a low level. although
it did surpass 10 percent for several years in the
1970s. Some countries have experienced infla-
tion rates of over 100 percent per year. With high
inflation, managers often prefer to hold tangible
assets such as land that will increase in value,

rather than financial assets such as cash, savings
accounts, or bonds. However, tangible assets
may also lose value when economic conditions
change, as shown in Figure 19-1.

When farmers invest in intermediate- or
long-term assets. both their degree of solvency
and growth in market-value equity become
closely tied to changes in the values of these
capital assets. However, changes in asset val-
ues alone have little effect on liquidity or cash
flow. unless assets are sold. Thus, during peri-
ods of rising land values, many farmland own-
ers find their equity rising rapidly without a
corresponding increase in cash income. A sim-
ilar situation may arise when land values in-
crease due to the potential for converting the
land to other uses, such as recreation or urban
development. but the earnings from farming
the land do not change. Some managers will
sell land and turn the asset appreciation into
capital gains, although some cash may be lost
to income tax payments. Others will use their
new equity as collateral to borrow money, but
may have difficulty generating enough cash
flow to repay the loans.

In general, the longer the life of a farm as-
set. the lower its rate of cash return. Many op-
erators have a goal 10 own land and buildings.
with the expectation that they will increase in
value over time. The prudent financial manager
must carefully balance the need for short-term
liquidity against the security and growth polten-
tial of long-term investments.

SUMMARY

Capilal includes money invested in machinery. livestock. buildings. and other assets. as well as
cash and bank account balances. Sources of capital available to farmers include the operator’s own
equity, equity from outside investors. leased or contracted assets. and borrowed funds. Today’s farm
managers must be skilled in acquiring. organizing. and using different forms of capital. The eco-
nomic principles discussed in Chapters 7, 8, and 9 can be used to determine how much total capital
can be used profitably and how to allocate limited capital among alternative uses.

Agricultural loans are available for the purchase of real estate and non-real estate assets and for
paying operating costs. They can be repaid over periods ranging from less than a year to as long as
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40 years or more, in a single payment or with several types of amortized payments. Interest rates. loan
terms, and repayment schedules vary from lender to lender and by loan type. Borrowers should com-
pare the annual percentage rate of interest, loan fees. variable rate provisions, and other loan terms
when shopping for credit.

Agricultral loans are available from commercial banks, the Farm Credit System, the Farm Ser-
vice Agency. life insurance companies. individuals and input suppliers, and financial service compa-
nies. Some lenders specialize in certain types of loans, but all are interested in the credit worthiness
of a prospective borrower. Borrowers should work at improving their credit by maintaining good
personal character, improving management skills. demonstrating adequate financial progress and
repayment capacity, and providing sufficient collateral.

Liquidity or cash flow management is affected by business growth, nonbusiness income and ex-
penses, and the characteristics and structure of the debt held. A financial contingency plan should be
formulated to address unexpected cash flow shortages. Solvency refers to the degree to which farm
liabilities are secured by assets. Increased leverage can increase the rate at which equity grows but also
increases the risk of losing equity. The amount of debt that a farm can support depends on the rate of
return earned on assets and the interest rate paid on debt capital. Inflation increases the market value
of assets but does not contribute to cash flow unless the assets are sold or used as loan collateral.

QUESTIONS FOR REVIEW AND FURTHER THOUGHT _

1. What economic principles are used to determine (a) how much capital to use and (h) how 1o allocate a limited
amount of capital?”

2, What is the single largest source of capital used in U.S. agriculture? What other sources wre nsed?

3. Define the following terms:
a. Secured loan
b. Amortized loan
¢. Real estate loan
d. Collateral
e. Line of credit
f. Balloon payment
How are loans classified as short-term. intermediate-term, and long-term loans? List the types of assets that
might serve as collateral for each.
Assume that a $200,000 loan will be repaid in 30 annual payments at 6 percent annual interest on the
outstunding bhalance. How much principal and interest will be due in the first payment if the loan is amortized
with equal principal payments? If it is amortized with equal total payments? How would these figures change
for the second payment in each case? Use Appendix Table | to find the amortization factor for the equal total
payment case,
What are the advantages and disadvantages of a 10-year loan with a 50 percent balloon payment versus a
completely amortized loan of the same amount, term, and interest rate?

Identify the different sources of agricultural loans in your home town or home county. Which types of loans
does each lender specialize in? You might interview several lending institutions to learn more about their
lending policies and procedures.
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Select one agricultural lender and find out the rates and terms currently available for an intermediute- or
long-term loan, Are both fixed- and variable-interest rate loans available? What loan closing fees or other .
charges must be paid”

Assume you are 4 beginning farmer or rancher and need capital to purchase breeding livestock. What
information and material would you need to provide a lender o improve your chances of getting 4 loan?
What lenders might be willing 1o finance you?
List several reasons why a request for a loan by one farm operator might be denied while a similar request
from another operator is approved.

. Explain the difference between liquidity and profitability. Give three reasons why a profitable farm could
experience liquidity problems.

(Brax phetto): DPEO1alAGE Fatosiock
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LAND: CONTROL AND USE

CHAPTER QUTLINE

Factors That Affect Farmland Values

The Economics of Land Use and Management
Controlling Land: Own or Lease?

Buying Land

Leasing Land

Conservation and Environmental Concerns
Summary

Questions for Review and Further Thought

Agriculture uses large areas of land, distin-
guishing it from most other industries. Land is
the basic resource that supports the production
of all agricultural commodities, even livestock,
because they depend on land to produce the
forage and grain they consume. Land is the

CHAPTER OBJECTIVES

1. Explore the unique characteristics of land

and its use in agriculture

2. Compare the advantages and disadvantages

of owning and renting land

Explain important factors in land purchase
decisions, methods of land valuation, and
the legal aspects of purchasing land

Compare the characteristics of cash. crop
share, livestock share, and other leasing
arrangements for ranches and farms

Demonstrate how an equitable share lease
arrangement can encourage efficient
input use

Discuss profitable land management
systems that conserve resources and
sustain the environment

single most valuable asset in the balance sheet
of U.S. agriculture, accounting for nearly three-
fourths of the value of total assets. The index of
land values depicted in Figure 20-1 increased
sharply in the 1970s. fueled by high grain
prices and rapid inflation. In the 1980s. high
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Figure 20-1 Farmland values in the United States (excluding Hawaii and Alaska).

Serce: LS, Department of Agriculiure, National Agricultural Statistics Service,

interest rates. drought, and low commodity
prices brought financial difficulty for many
farmers and ranchers. Those who had high debt
loads often could not meet their payments. The
result was a sudden decline in land values as
farmers tried to liquidate farmland and buyers
left the market. Many farmers and ranchers
were forced to sell land at a loss or saw their
equity decline as the land on their balance
sheets decreased in market value. In the 1990s
land values began to recover, and values rose
slowly but steadily. In the mid-2000s farmland
values again rose at double-digit rates. due
mostly to increased demand for grain as a feed-
stock for making ethanol and other biofuels.
Values have again leveled off in recent years as
world production of the major grains grown in
the United States has caught up with demand
and grain prices have fallen.

The top line in Figure 20-1 shows that even
real land values (corrected for inflation) rose
sharply in the 1970s, fell in the 1980s, and then rose
again in later decades. Figure 20-2 indicates that
land values have increased in most of the years
since 1970. except for the decline in the
mid-1980s.

FACTORS THAT AFFECT
FARMLAND VALUES

Several important factors influence the market
value of farmland. The potential profit per acre
from production of food. fuel. and fiber is the
most fundamental force behind land values.
Increased crop yields made possible by the
many technological advances introduced in the
past century have contributed to this. In most
years, increases in farmland values have kept
pace with or exceeded the rate of inflation in the
United States, making ownership of land a good
hedge against inflation. This factor attracts non-
farm investors, as well as farmers. into the land
market. Interest rates and the rates of return
available from other investments also affect the
demand for and the price of farmland,

In some areas. urbanization has greatly af-
fected land values. causing some agricultural
land to be sold to developers for residential or
commercial use. Increased urbanization can
have negative effects on the overall agricultural
economy and on the quality of life in once-rural
areas. Urbanization can also lead to conflicts
with nonfarm neighbors. with slower moving
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agricultural vehicles traveling on congested
roads, or noise and odor concerns. However,
some land owners may welcome the increased
land value because it increases the wealth they
would have available to use for retirement in the
future. Proximity to urban areas may also allow
producers to find a profitable niche market. such
as a pick-your-own produce operation or an ag-
ricultural recreation opportunity such as a corn
maze. Proximity to an urban area may increase
the pool of labor available. as well.

[n addition to urbanization, some rural
land is lost to agricultural production because
of a switch 1o recreational uses. While some
recreational uses can co-exist with produc-
tion agriculture, others cannot. In some areas,
producers make extra income leasing hunting
rights. Depending on the enterprises. and the
time of year. these leases may have little or no
impact on the traditional production activities.

While nonfarm investors and developers
have been important purchasers of land in some
areas, the large majority of land buyers are
still farmers and ranchers who are just getting
started in business or who desire to expand the
size of their operations to increase their incomes
and take advantage of larger-scale technologies.

They recognize the economies of size they can
achieve with a larger operation. the opportunity
for greater profits, and the effect of increasing
land values on their equity. Although farmland
loss to urbanization can be an important local
concern, on a national scale it has not had a sig-
nificant effect on the productive capacity of U.S.
agriculture. Over the entire period from 1945 to
2017, land in farms in the United States declined
by 20 percent from 1.142 million acres to
910 million acres. Over the same period. agri-
cultural output more than doubled.

THE EcoNoMIcs OF LAND
USE AND MANAGEMENT

Land has a number of unique characteristics not
found in other resources. These characteristics
greatly influence the economics of land use and
management.

Characteristics of Land

Land is a permanent resource that does not
depreciate or wear out. provided soil fertility is
maintained and appropriate conservation mea-
sures are used. Proper management not only will
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maintain the inherent productivity of land but
can even improve it. Land is productive in its
native state, producing stands of timber and
native grasses, but the management efforts of
farmers and ranchers have improved the agricul-
tural productivity of many types of land. This
has been accomplished through land clearing.
drainage. good conservation practices, irriga-
tion, the introduction of new and improved plant
species and varieties, and the application of
limestone and fertilizer. Land use often changes
as a result of these improvements.

Each tract of land has a legal description.
which identifies its particular location, size, and
shape. Land is immobile and cannot be moved
to be combined with other resources. Machin-
ery, seed, fertilizer. water, and other inputs must
be transported to the land and combined with it
to produce crops and livestock.

Not only is land a unique resource in general,
but each farm or specific parcel of land is unique.
A piece of land larger than several acres often con-
tains two or more distinet soil types. each with its
own set of characteristics. Topography, drainage,
organic material, and the existence of natural haz-
ards such as flooding, wind and water erosion, and
rock outcrops are other factors that combine to
make land resources different from farm to farm.

The supply of land suitable for agricultural
production is essentially fixed, although small
amounts may be brought into production by
clearing and draining or may be lost to nonfarm
uses. This makes the price of land very sensi-
tive to changes in the demand for its products.
Unlike other agricultural inputs, additional land
cannot be manufactured when the demand for it
increases. Therelore, changes in the profitability
of agricultural production are quickly factored
into land prices and rents, and the land owner
reaps the economic benefits or losses.

Planning Land Use

The difference in land resources among farms
explains why one of the first steps in whole-
farm planning is to make a complete inventory
of the available land. including soil types.

drainage. slope, and fertility. Without this
information, the most profitable farm plan can-
not be developed. The potential livestock and
crop enterprises. yields, fertility requirements.
and necessary conservation practices are
related directly to the nature of the land
resources available. Whole-farm planning
often involves maximizing the return to the
most limited resource. The fixed nature of land
in the short run makes it the beginning of most
farm planning efforts.

Land use is affected by regional differ-
ences in land productivity. Figure 20-3 shows
the wide range in farmland values across re-
gions of the United States. Even within a re-
gion, farmland values can vary greatly
depending on the quality of the land, its prox-
imity to urban areas, and whether it is irrigated.
However, the most profitable use for land
also depends on relative commodily prices
and production technology. Both can change
over time and bring about changes in land use.
Cotton production moved westward out of the
southeastern United States in the early to mid-
twentieth century and was often replaced by
pasture and livestock production. Cotton acre-
age then rebounded in the Southeast during the
later part of the twentieth century following
the implementation of a program to reduce or
eliminate boll weevil populations. Soybeans
were once a minor crop but have become the
second most important crop in the Midwest
and Mississippi Delta region. The develop-
ment of irrigation has transformed former live-
stock grazing areas into important crop
production regions. An increase in grain pro-
duction in the Southern Plains region of Texas
and Oklahoma encouraged the development of
large-scale cattle feeding operations there. And
the Corn Belt has expanded northwest farther
into Minnesota, South Dakota, and North
Dakota as annual rainfall has increased in that
region, All these changes can be traced to
changes in relative prices of products and in-
puts. new technology. climate change. and
competing uses for land.
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CONTROLLING LAND:
OWN OR LEASE?

How much land to control and how to acquire it are
two of the most important decisions to be made by
any farmer or rancher. Errors made at this point
may plague the business for many years. Too little
land may mean the business is too small to fully use
other resources. At the other extreme. too much
land may require borrowing a large amount of
money. cause serious cash flow problems, and
overextend the operator’s management and machin-
ery capacity. Either situation can result in financial
stress and eventual failure of the business.

Land acquisition should be thought of in
terms of control and not just ownership. Control
can be achieved by either owning or leasing.
About 38 percent of U.S. farmland is leased by
the operator. Many farmers find a combination
of ownership and leasing to be desirable. par-
ticularly when capital is imited. They often own
some land and buildings to have a permanent

home base and then lease additional land to at-
tain the desired farm size. These part owners ac-
counted for 25 percent of U.S. farms in
2012. Another 68 percent were full owners, and
7 percent were full tenants who owned no land.

Ownership

Owning land is an important goal for many ranch-

ers and farmers, regardless of the economics

involved. A certain amount of pride, satisfaction,

and prestige is derived from owning land. It also

provides a tangible asset to pass on to one’s heirs,
Owning land has the following advantages:

. Security of renure: Landownership eliminates
the uncertainty of losing a lease and having
the size of the business reduced unexpectedly.
It also ensures that the operator will enjoy
the benefits of any long-term improvements
made to the land. Some farms have been
owned by the same family and its
descendants for 150 years or longer,
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. Loan collateral: Accumulated equity
in land provides an excellent source
of collateral when borrowing money.
Increasing land values over time have
provided substantial equity for landowners,
although some of this equity can be lost
with a decline in land values such as
occurred during the mid- 1980s.

. Management independence and freedom:
Landowners are free to make decisions
about enterprise combinations,
conservation measures, fertilizer levels, and
other choices, without consulting with a
landlord or professional farm manager.

. New technology: Returns from new
agricultural technologies accrue mostly to
the owners of the land on which they are
implemented.

. Hedge against inflation: Over the long
run, land provides an excellent hedge
against inflation, because increases in land
values have tended to equal or exceed the
rate of inflation in the U.S. economy.
However. land values do not necessarily
increase every year.

. Pride of ownership: Owning and
improving one’s property is a source of
pride. It assures a future benefit from years
of labor and investment.

Ownership of land can also have some dis-
advantages. These disadvantages are primarily
related to the capital position of the business.
Possible disadvantages are as follows:

I. Cash flow: A large debt load associated
with purchasing farmland can create
serious cash flow problems. The cash
earnings from the land may not be
sufficient to meet the required principal
and interest payments, as well as other
cash obligations of the business.

. Lower return on capital: Where capital
is limited, there may be alternative uses
for it with a higher return than investing
in land. Machinery. livestock, and annual
operating inputs. such as fertilizer. seed,

and feed. often produce a higher rate of
return on investment than land.

. Less working capital: A large investment
or heavy debt load on land may restrict the
amount of available working capital. severely
limiting the volume of production. choice
of enterprises, input levels, and profits.

. Size limits: A combination of limited capital
and a desire to own all the land to be operated
will limit the size of the business, A small
size may prevernt the use of certain
technologies. cause labor or machinery
to be underutilized. and result in higher
average costs.

The disadvantages of landownership are
more likely to affect the beginning farmer with
limited capital. With the accumulation of capital
and borrowing capacity over time, they may be-
come less and less important. Older farmers
tend to own more land and have less debt than
younger farmers.

Leasing Land

Beginning farmers or ranchers are often
advised to lease land. With limited capital,
leasing is a means of controlling more acres
with less investment. Other advantages of leas-
ing land are:

I. More working capital: When capital is not
tied up in land purchases, more is available
to purchase machinery, livestock, and
annual operating inputs.

- Additional management: A beginning
farmer may be short of management
experience. Management assistance can be
provided by a knowledgeable landlord or
professional farm manager employed by
the landlord.

More flexible size: Lease contracts are
often for only 1 year or. at most,

several vears. Year-to-year changes in
business size or location can be easily
accomplished by giving up old leases or
leasing additional land.




4. More flexible financial obligations:
Lease payments are more flexible than
mortgage payments. which may be fixed
for a long period. The value of share rent
will automatically vary with crop yields
and prices. Cash rents are less flexible but
can be negotiated each time the lease is
renewed, taking into account current and
projected econonic conditions.

Leasing land also has disadvantages. which
take on particular significance when all the land
operated is leased. These disadvantages are as
follows:

l. Uncertainty: Given the short term of many
farm and ranch leases. the danger always
exists that all or part of the land being
farmed can be lost on short notice. This
possibility discourages long-term
investments and contributes to a general
feeling of uncertainty about the future of
the business.

. Poor facilities: Some landlords are
reluctant to invest money in buildings
and other improvements. Tenants cannot
justify investing in improvements attached
to someone else’s property. Thus. family
housing, livestock facilities. grain storage,
fences, and machinery housing may be
obsolete. in poor condition, or nonexistent.

. Slow equity accumnuldarion: Without
landownership, equity can be accumulated
only in machinery. livestock. or cash
savings. In periods of rising land values,
tenants may have to pay higher rents
without accumulating any equity.

There is no clear advantage for either own-
ing or leasing. Control is still the important
factor. as income can be obtained from either
owned or leased land. In the final analysis, the
proper combination of owned and leased land
is the one providing enough land to fully use
the available labor, machinery. management,
and working capital without creating excessive
financial risk.
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BUYING LAND

The purchase of a farm or ranch is an important
decision that often involves a large sum of
money. A land purchase will have long-run
effects on both the liquidity and the solvency of
the business.

The first step in & land purchase decision
is to estimate the value of the parcel under
consideration. Income potential is the most im-
portant determinant of land value, but many
other factors contribute to it:

. Soil, topography, and climate: These
factors combine to affect the crop and
livestock production potential and therefore
the expected income stream.

. Buildings and improvemenis: The
number, size, condition, and usefulness
of buildings, fences, storage structures.
and other improvements will affect the
value of a parcel of land. A neat. attractive
farmstead with a modern house can add
many dollars to a farm’s value, while
rundown, obsolete buildings may detract
from it. Farm buildings and improvements
are eligible for depreciation expense,
creating a potential income tax savings.

. Size: Small- and medium-sized farms may
sell for a higher price per acre than large
farms. A smaller total purchase price puts
a farm within the financial reach of a larger
number of buyers. Several neighboring
farmers may consider the purchase of a
small farm a good way 10 increase the size
of their business, and bid up the price.

. Markets: Proximity to a number of markets
will reduce transportation costs, increase
-competition for the farm'’s products, and
possibly raise their net selling prices.

. Community: A farm located in an area of
well-managed. well-kept farms or in a
community where land seldom changes
hands will have a higher selling price.

. Location: Location with respect to schoaols,
churches. towns, recreational facilities,
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paved roads, and farm input suppliers will
also affect value. A prospective purchaser
who plans to live on the farm will pay
particular attention to the community and
services provided in the general area.

. Competing uses: Land close to urban
or recreational areas, or that has mineral
deposits, may have a higher value than
other agricultural land due to its other
potential uses. Potential capital gains
may outweigh income from agricultural
production,

. Agricultural program characteristics:
Some parcels of land have historical
cropping patterns and yields that affect
the level of benefits available for certain
USDA commodity programs.

. Easements and contracis: Special
easements for conservation programs,
irrigation rights, roads, power lines, wind
turbines, or gas and oil production can
affect potential earnings and, ultimately,
land values.

. Environmental hazards: A thorough
inspection should be done to identify
possible disposal sites of hazardous wastes,
leaky underground fuel tanks. dilapidated
buildings. and other potentially dangerous
features.

A property under consideration for purchase
should be inspected thoroughly to identify any
problem areas that might reduce its value. Build-
ings should be inspected for structural soundness,
and soil types properly identified. Drainage and
erosion problems, sand and gravel areas, rock out-
croppings, and other soil hazards should be noted
and yield expectations adjusted accordingly.

Land Appraisal

An appraisal is a systematic process for estimat-
ing the current market value of a given piece of
real estate. There are business firms that provide
appraisal services for a fee. They provide their
clients with a detailed analysis of the factors that
determine the value of the property and conclude

the report with an estimate of its current market
value. Two basic methods used to appraise the
value of income-producing property such as
farmland are the income capitalization method
and the marker dara method.

Income Capitalization

This method uses investment analysis tools to
estimate the present value of the future income
stream from the land. It requires an estimate of
the expected annual net income, the selection of
a discount rate. and computation of the present
value of an annuity, using methods outlined
in Chapter 17. It is usually assumed that net
income from land has an infinite life. Therefore.
the present value equation for a perpetual or
infinite stream of income can be used:

==

d

where R is the average annual net return: d is
the discount rate, or capitalization rate as it is
called in appraisal work; and V is the estimated
land value.

The first step is to estimate the net income
stream. R, that can be obtained from the property.
This requires determining potential long-term
yields, selling prices. and production costs for the
most profitable enterprise combination. R is the net
return to investment in land and is equal to the
farm’s estimated gross income minus the costs of
all resources used to generate it. These costs in-
clude land ownership costs such as property taxes,
depreciation, and maintenance. The opportunity
cost of the capital invested in the land, and any in-
terest cost that might be incurred on a loan used to
purchase it, are not subtracted. because the goal is
to estimate the returns to the land investment.

The results of such a procedure are shown
in the top portion of Table 20-1. For example, A
160-acre tract of farmland has 150 tillable acres
after deducting for roads. ditches. and water-
ways. The long-run crop plan is assumed to be
90 acres ol corn and 60 acres of soybeans. gen-
erating an annual gross income of $93,788.
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Estimated Annual Income and Expenses for Appraisal
(160-Acre Tract with 150 Crop Acres)

Income

Acres

Yield (bu/ac) Price/bu Total

Corn
Soybeans

Total income

90
60

185
55

3375
$9.50

$62,438
31,350

$93.788

Expenses

Fertilizer

Seed

Pesticides

Trucking

Drying

Labor and management

Machinery ownership costs
Machinery operating costs
Depreciation of tile lines and fences
Property taxes and upkeep

Totul expenses
Annul net income to land

$10,500
12,000
4,050
840
1,800
13.500
10,300
5,400
500
2,500

$61.890
$31,898

Capitalization of income

Capitalization rate

Total value Value per acre

5%
49

3%

($31.898 = .05)
(531,898 = .04)
(431,898 =.03)

% 3.987
$ 4.984
5 6,645

S 637,960
$ 797450
$1.063,267

Yield and price estimates are important. They
strongly influence the final estimate of net in-
come. Both items must be estimated accurately
to arrive at an accurate estimate of value. County
yield averages and yields based on soil types are
useful starting places for yield estimates. Prices
should reflect the appraiser’s best estimate of
long-run prices after a careful review of past
price levels. Annual expenses for the crop plan
total $61.890. which makes the expected net re-
turn equal to $31,898 per year.

The second step in the income capitalization
method is to select the discount or capitalization
rate. The effect of the capitalization rate on value
is readily apparent, so the appropriate rate must
be selected carefully. The estimate of the net

income does not include any expectation of in-
flation. Therefore, as explained in Chapter 17,
the discount rate should be based on the real in-
terest rate, that is, the nominal or actual rate of
interest minus the anticipated rate of inflation.
Common appraisal practice is to first esti-
mate the average rate of return to land investment
in the area for similar farms at recent sale prices.
Using this rate in the capitalization procedure
will give an appraised value that can be compared
1o the recent selling prices for other farms. This
procedure often results in a capitalization rate of
3 to 6 percent, within the range of historical rates
of return to farmland based on current market
values. Anticipation of long-term increases in
land values helps explain why landowners have
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historically been willing to accept a current cash
rate of return on land that is lower than the rates
for other investments that do not have the poten-
tial for appreciation in value.

The third step is to divide the expected net
return by the capitalization rate. This process is
shown in the bottom portion of Table 20-1 for
three different capitalization rates. The esti-
mated value of the land in the example. using a
4 percent capitalization rate, is $31.898 divided
by 0.04 = $797.450. or about $4.984 per total
acre. Note that using a different capitalization
rate can result in a quite different estimated land
value. In Table 20-1, for example, a capitaliza-
tion rate of 5 percent yields a land value of
$3.987 per acre. while a capitalization rate of
3 percent yields a land value of $6.645 per acre.

Market Data

The second appraisal approach compares the
land parcels that have been sold recently with
the tract of land being appraised. Prices of the
comparable sales are adjusted for differences in
factors such as soil type, productivity. buildings
and improvements, size, proximity to markets,
the community, location, and competing uses. as
discussed earlier, Three additional factors need
to be considered when comparable sales values
are being adjusted to reflect the fuir market
valie of the farm being appraised.

1. Financing: The method and terms of the
financing arrangements for the purchase
will affect the selling price. Land may be
sold with an installment purchase contract
where the seller provides the financing.
The terms of a contract may include a smaller
down payment and/or a lower interest rate
than conventional mortgage financing,
which will increase the price a buyer is
willing to pay for a given piece of land.

- Relationships: If the buyer and seller are
closely related, such as parents selling to
their children, the selling price is often
below the price that would be agreed on
by unrelated parties.

3. Time of sale: The more time that has
passed since the comparable sale took
place. the more likely it is that the price
must be adjusted to reflect current market
conditions. It may be adjusted up or down,
depending on whether land values have
been rising or falling in recent years.

The example in Box 20-1 shows how the
price for which a tract of land sold in the recent
past can be adjusted to provide an indication of
what a similar tract might sell for today.

Financial Feasibility Analysis

A financial feasibility, or cash flow, analysis
should be performed on any prospective land
purchase that involves repayment of a loan or
installment contract. It is not a method for
determining land value, but for a given purchase
price. it will show if there will be sufficient
cash flow to meet both the annual operating
expenses and the interest and principal pay-
ments. Table 20-2 contains a summarized cash
flow analysis for the purchase of the example
160-acre tract of land for $5.700 per acre. or a
total of $912,000.

The analysis assumes a 35 percent down pay-
ment ($319.200) and a 25-year loan of $392.800,
with a 5 percent annual interest rate and equal
annual payments. Annual cash receipts and
cash expenditures are based on the figures in
Table 20-1. Although depreciation is a noncash
expense. some cash outflow must be included
for long-term machinery replacement. Labor
costs should reflect either the cost of hired labor
or a portion of family living costs (estimated at
$6.000 in this example). but no opportunity cost
for unpaid labor. In the example, cash receipts
and expenditures are assumed Lo inflate at a rate
of 2 percent annually. Principal payments and
the interest rate are assumed to be fixed for the
term of the loan, however.

For the first year. the cash operating income
is not enough to meet both the cash operating
expenses and the required principal and interest
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. TABLE 20-2 | Cash Flow Analysis of the Purchase of a 160-Acre Tract at $5,700 per Acre.

Ttem Year 1 Year 2 Year 3 Year 4 Year 5

Cash inflows*® $93,788 595,663 $97.577 599,528 S101.519
Cash outflows®
Seed, fertilizer, pesticides, trucking, drying $29.190
16.200
6,000
2,500
42,061
$95.95)

—52,163

$29.774 $30,369
16,524 16.854
6,120 6.242
2,550 2,601
42,061 42,061 42.061 42,061
£97.028 $98.128 $99,249 $100.393

—51.363 —$551 $ 279 5 1126

$30,977
17,192
6,367
2,653

$ 31,596
17,535
6,495
2,706

Machinery
Family living expenses
Property taxes and upkeep
Annual foan payment**
Totul cash outflows
Net cash flow

*Cash inflows and outflows are assumed to inflate ara rate of 2 percent annually.
i Assumes a $3,700 per acre purchase price with a 35% down payment and the balunve financed by a 25-year loan ot 3% annual interest.

payments. Because of increasing receipts each
year, net cash flow is projected to become posi-
tive in the fourth year of ownership. In the mean-
time. the cash flow deficit in the first year must
be met with cash from other sources, such as
other land being farmed. livestock, or off-farm
income,

The situation shown in Table 20-2 is typical
of many land purchases. Land prices include ex-
pectations of appreciation in value. an infinite
income stream, security, and pride of owner-
ship. These factors cause market prices to be
higher but do not increase cash returns. Thus,
negative cash flows from a debt-financed land
purchase tend to be the rule rather than the excep-
tion. Earnings often will be insufficient to meet
both operating expenses and debt repayment.
There are several ways to reduce the cash flow
deficit, including a lower purchase price. a lower
interest rate, a larger down payment, or a longer
term on the loan. An amortized loan with equal
total payments or a balloon payment al the end
would also help reduce the cash outflow during
the first few years. as discussed in Chapter 19. A
cash flow projection for the entire business
should be done to determine whether cash will be
available from other parts of the business to help
make the loan payments on a new land purchase.

Legal Aspects

Purchasing land is a legal as well as a financial
transaction. The legal description of the prop-
erty should be checked for accuracy and the title
examined for any potential problems, such as
unpaid property taxes or mortgages. The buyer
should also be aware of any easements for access
to roads, conservation reserves, or power lines,
which might interfere with the use of the land.
Zoning and other local land use restrictions
should also be checked.

Any water rights and mineral rights passing
to the new owner should be carefully identified
and understood. Rights to underground minerals
do not automatically transfer with the rights to
the land surface. Where oil, gas. coal. or other
minerals are important, the fraction of the
mineral rights being received can have a large
impact on land values. In the irrigated areas of
the western United States, the right to use water
for irrigation purposes is often limited and allo-
cated on an individual farm basis. The amount,
dependability. and duration of these water rights
should be taken into account. Moreover, an ex-
isting but undetected environmental problem
could result in anything from difficulty obtain-
ing a loan to a large expense for eliminating the
problem.
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® Box 20-1

e

‘: ~ estern Land Management Company has
been asked 1o appraise a 750-acre parcel of land near
Rio Frio used to grow mostly dryland wheat, milo,
and grass hay. Records they have obtained from
county courthouses in the arca show that several
similar properties have sold in the past 5 years,

The Anderson furm near Habeville was 480
acres, mostly tillable, which sold for $2,000 per
acre 3 years ago. Because it was a smaller farm,
bidding on it was more aggressive than is expected
for the Rio Frio farm. Thus. Western decides to:
discount the sale price of the Anderson farm by
10 percent, to reflect ¥ comparable sale.

Case Study: A Comparative Sale

$2.000 x 90% = $1,800 per acre

Land values in this part of the state have been
increasing in recent years. a total of about 15 percent
since the Anderson furm was sold. To put the An-
derson sale on a current basis, the Western ap-
praiser adds 15 percent to the adjusted price.

$1,800 x 115% = $2.070
The final adjusted price of $2.070 per acre can

now be used as a comparable sale to support the
appraised value of the Rio Frio land.

This is only a partial list of the many ways
land buyers can receive less value than they ex-
pected because of some unknown restriction or
problem. For these and other reasons it is advisable
for land buyers (o retain the services of an attorney
with experience in land transactions before any
verbal or written offer is made on a property.

LEASING LAND

Obtaining control of land through leasing has a
long history in the United States and other coun-
tries. The 2012 Census of Agriculture showed
that 38 percent of the farmland in the United
States was leased by the operator. Poor leasing
practices have led to exploitation of tenants and
sharecroppers and poor land use in some cases.
However, improvements in leasing arrange-
ments have reduced or eliminated many of the
past problems and inefficiencies.

Leases on agricultural land are strongly in-
fluenced by local custom and tradition. The
type. terms, and length of leases tend to be fairly
uniform within a given area or community. This
reliance on custom and tradition results in fairly
stable leasing arrangements over time. which is

desirable. However, it also means lease terms
are slow to change in response to changing
economic conditions and new technology. Inef-
ficient land use can result from outdated leasing
arrangements.

A lease is a legal contract whereby the land-
owner gives the tenant the possession and use
of an asset such as land for a time in return for
a specified payment. The payment may be cash, a
share of the production, or a combination of the
two. Oral leases are legal in most states but are not
recommended. It is too easy for memories to fail,
causing disagreements over the terms of the origi-
nal agreement. Moreover, documentation may be
needed for an estate settlement or a tax audit.

A farm lease should contain at least the
following information: the legal description of
the land. the term of the lease, the amount of
rent to be paid. the time and method of payment,
the names of the owner (lessor) and the tenant
(lessee). and the signatures of all parties to the
lease. These are only the minimum requirements
of a lease. A good lease will contain other provi-
sions spelling out the rights and obligations of
both the landlord and tenant. Many leases also
contain a clause that describes the arbitration




procedure to be followed in case of unresolved
disputes. Dates and procedures for notification
of lease renewal and cancellation should also be
included, particularly if they differ from state
law requirements.

An example of a typical lease form is in-
cluded at the end of this chapter, but there are
many variations. Blank lease forms are available
through the Cooperative Extension Service in
many stales, as well as from attorneys and profes-
sional farm managers. It is important to modify
the language in a lease form to fit the characteris-
tics of the particular property as well as the laws
of the particular state. As with all legal docu-
ments. the contracting parties may wish to obtain
the advice of an attorney before signing a lease.
In the long run, however. a good farm lease is
based on mutual trust and communication as well
as fair economic terms for both parties.

The three most common types of leases
used for renting agricultural land are cash rent,
crop share. and livestock share. Each has some

advantages and disadvantages to the owner and
the tenant.

Cash Rent

About two-thirds of the farm leases in the
United States are cash leases. A cash rent lease
specifies that the rent will be a cash payment of
either a fixed amount per acre or a fixed lump
sum. Rent may be due in advance. at the end
of the crop season, or as some combination of
these. If the rent is set per acre. the number of
acres on which it is to paid should be specified
in the lease. Usually the rent is charged only on
the acres that can be cropped. and not on acres
unsuitable for cultivation. Some cash leases
show rent for land and buildings separately.
Under a cash lease, the landlord furnishes the
land and buildings. while the tenant receives all
the income and typically pays all expenses
except property taxes, property insurance. and
major repairs to buildings and improvements.
The lease may contain restrictions on land use
and may require the tenant to use certain
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fertility practices: to control weeds; and to
maintain fences. waterways, terraces, and other
improvements in their present conditions.

The characteristics of a cash lease create
both advantages and disadvantages. Some of the
more important are as follows:

L. Simplicity: There is less likelihood of
disagreement, because the terms can be
easily written out and understood by both
parties. A cash lease is also easy for a
landlord to supervise, because there are
few management decisions to be made.
For this reason. landlords who live a long
distance from their farm or who have little
knowledge of agriculture often prefer a
cash lease.

2. Managerial freedom: Tenants are free to
make their own decisions regarding crops,
livestock, and other management decisions.
Tenants who are above-average managers
often favor a cash lease, because they
receive the total benefits from their
management decisions.

. Risk: A cash lease provides the landlord
with a known, steady, and dependable
rental income, The tenant stands all risk
from yield, price, and cost variability. This
avoidance of risk is one reason that cash
rents yield lower long-term average returns
to the owner than a crop share lease on
comparable land.

4. Capital requirements: The landlord has
fewer capital requirements under a cash
lease, because there is no sharing of the
annual operating inputs. Conversely, the
tenant has a larger capital requirement,
including all operating inputs and the cash
rent payments.

5. Land use: With all income accruing to
the tenant, some may be tempted to
maximize short-term profits from the
land at the expense of long-term
productivity. particularly under
short-term leases. This can be prevented
by including fair and proper land use
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restrictions in the lease or negotiating
long-term contracts.

. Improvements: Landlords may be

reluctant to invest in buildings and
other improvements when using a cash
lease. because they do not share in any
additional income they generate.
Conversely. some owners may expect
to receive rent for buildings for which
the tenant has no use.

. Rigid rerms: Cash rents tend to be

inflexible and slow to change. Unless
they are renegotiated each year to reflect
changes in prices, land values, and
technology. inequities can soon develop.

. Tax effects: Some landlords may favor

cash leases for tax purposes. Cash rental
income where the landlord is not closely
involved in the management of the
business may qualify as investment
income rather than self-employment

Acquiring Resources for Management

income. There is no self-employment tax
on investment income. The type of lease
agreement used can also affect Social
Security payments received by the owner
and valuation of the land for estate tax
purposes.

Setting a Fair Cash Rent
The cash rental rates agreed upon for a particu-
lar parcel of farmland ultimately depend on the
productivity of the land, the value of the crops
produced. costs of production, the supply of and
demand for farmland in the area, and the bar-
gaining positions of the owner and the operator.
Figure 20-4 shows the average cash rent paid per
acre tor cropland in different regions across the
United States.

Several different approaches can be used
to estimate a fair rent. These are illustrated in

Table 20-3.

Figure 20-4 Estimated average cropland cash rental rates per acre, by region.
Sowrce: Estimated from data from the National Agrnicultural Statistics Service, USDA 2017,
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TABLE 20-3 | Setting a Fair Cash Rent (for 150 Crop Acres)

1. Landowner's costs

Opportunity cost on mvestment (160 acres)
Property taxes and upkeep
Depreciation of tile lines and fences

Total
Total cost per crop acre

$912.000 x 3% §27.360
2,500
500

$30.360
§ 20

2. Tenant's residual

Ciross income

Expenses
Seed. fertilizer, pesticides
Labor and management
Machinery

Total expenses

Net income available to pay rent

Net income available per crop acre

$93.788

529,190
13,500
16,200

$38.890
$34.8U8%
$ 233

3. Crop share equivalent

Additional income
Additional expenses
Seed. fertilizer, pesticides
Additional net income
Additional net income per crop acre

$93.788 % 50%

$29.190 x 50%

4. Share of gross income

Gross mcome

Share of total costs from land
Share of gross income to land
Estimated rent per crop acre

503,788

35%

$93.788 x 35% $32.826
8 219

1. Landowner’s costs: In the long run. the
landowner wants to receive at least enough
rent to cover both the cash and opportunity
costs of owning the land. Assume that
the owner of the example tract of land in
Table 20-1 feels that it has a current market
value of $5,700 per acre, or $912.000, and
the opportunity cost rate for similar
investments is 3 percent. As shown in
Table 20-3, the owner's total costs would be

3 percent of $912.000. or $27.360), for
opportunity cost on the investment, $2,500
for property taxes and upkeep, and $500 for
depreciation, for a total cost of $30,360. or
$202 per acre for the 150 crop acres. This
would be the minimum rent needed 1o pay
all the owner’s costs,

2. Tenant’s residual: A second approach is

to estimate how much income the tenant
will have left after paying all other
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production costs. Using the same example.
the tenant would have gross income of
$93.788 and total expenses of $58.890.
The difference is $34.898, or $233 per
acre. The tenant would not include any
land ownership costs, such as property
taxes. If the rented land could be farmed
with no extra machinery investment, then
machinery ownership costs could be
excluded also. This approach estimates the
maximum rent the tenant could pay
without allowing for any return to
management or profit.

. Crop share equivalenr: Another way
of finding u fair cash rent is to compute the
income to the owner that would result from
a crop share lease. In this example, a 50/50
crop share with a 50 percent split in seed,
fertilizer, and pesticide expenses was
assumed. The net income to the tenant
would be $32.299, or $215 per acre. This is
how much cash rent the tenant could pay
and still receive the same net return as
under a 50/50 crop share lease.

4. Share of gross income: The last approach
estimates a cash rental rate as a percent of
the expected gross income from the land.
For example, if land costs generally
represent a little over one-third of the total
cost of production for particular crops in a
region, rent could be estimated at 35 percent
of the expected gross income. In the
example. this would be equal to $93.788 x
0.35 = $32.826. or $219 per acre.

These various approaches will not give iden-
tical answers, However, they can help define a
range within which the owner and operator can
negotiate a fair rent. The highest estimate in the
example was $233 per acre and the lowest was
$202. so the landowner and tenant might settle
on $220 as a reasonable rental rate.

Pasture Rent
A fair cash rent for pasture land is more difficult
to determine because the potential income is

uncertain. Factors such as the quality of the
established pasture. water supply. condition
of fences. buildings. and location must be
considered.

Pasture can be rented for a fixed rate per
acre or by the month. One common method is to
establish a charge per animal unit month (AUM ).
An AUM is equivalent to one mature cow graz-
ing for I month. With this method, the rent paid
is proportional to the stocking capacity of the
pasture.

Crop Share Leases

Crop share leases are popular in areas where
cash grain farms are common. These leases
specify that the landlord will receive a cer-
tain share of the crops produced. with the
proceeds from their sale becoming the rent.
Where farms are enrolled in certain USDA farm
programs, payments received are usually divided
in the same proportion as the crop. The tenant
typically provides all the labor and machin-
ery. Fertilizer. seed, pesticides, and irrigation
costs may be shared. along with harvesting and
other costs in some areas. Along with sharing
production and expenses, landlords often par-
ticipate in management decisions about crop-
ping practices.

The landlord's share of the crop will vary
depending on the type of crop. local custom,
and how operating costs are shared. Soil pro-
ductivity and climate are important factors,
because many of the tenant’s costs. such as la-
bor and machinery. will be nearly the same
regardless. Therefore, tenants receive a larger
share of the production from less-productive
areas. because the value of the land contribu-
tion is relatively less important. In the Mid-
west the landowner’s share may be as high as
50 or 60 percent of the crop. but in more arid
regions il may be as low as 25 percent. Land-
lords whose farms contain poorer soils may
find they have to accept a smaller share and/or
pay more of the variable costs to attract a good
tenant.




The advantages and disadvantages of crop
share leases can be summarized as follows:

1. Risk: The crop value will vary with
changes in yields and prices. so risk is
shared by the tenant and owner. This may
be a disadvantage to the owner if the rent
is an important part of the owner’s total
income. which it may be for some retired
persons. Variable rent is an advantage
to the tenant. as the value of the rental
payment varies with the tenant’s ability
Lo pay each year.

2. Management: Landlords using a crop
share lease usually maintain some direct
or indirect control over crop selection and
other management decisions. This may be
an advantage to an inexperienced tenant
and gives the landlord some control
over land use.

. Capital requirements: Some crop production
expenses are shared and no cash rent must
be paid. so the landlord’s capital requirements
increase, while the tenant’s decrease, when
compared with a cash lease.

. Expense sharing: One problem with
crop share leases is determining a fair
and equitable sharing of expenses. As a
general rule, variable expenses should
be shared in the same proportion as the
crop, so as to maintain optimal input
levels. The adoption of new technology
often creates new problems in determining
the proper way 1o share its costs and
benefits. An example of this is presented
later in the chapter.

. Buildings and pasture: The landlord
receives no direct benefits from buildings
(except grain storage) and livestock
pasture, so problems can arise concerning
a fair rent for these items. A cash rent
supplementing the crop share is often
paid by the tenant for use of buildings and
livestock pasture.

6. Marketing: The owner is generally free
to sell his/her share of the crops wherever
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or whenever desired. This requires some
additional expertise by the owner. Some
owners let the tenant or a professional farm
manager make all the marketing decisions.
. Material participation: Landowners are
usually more involved in management
decisions under a crop share lease. This
management participation often qualifies
share rent income as self-employment
income, which helps build Social
Security earnings. Also, it may qualify
the farm for a lower valuation for estate
tax purposes.

Livestock Share Leases

A livestock share lease is much like a crop share
lease. except livestock income and expenses are
also shared between landlord and tenant, The
tenant typically furnishes all labor and machin-
ery and a share of the livestock and operating
inputs, with the landlord furnishing land, build-
ings, and the remaining share of livestock and
operating inputs. Most livestock share leases are
50/50 shares, although other share arrangements
are possible depending on the type of livestock
and how expenses are shared.

Livestock share leases can be complex,
and there is considerable latitude in the number
and type of expenses to be shared. In addition
to costs such as feed and health expenses. the
landlord may share in the cost of machinery
and equipment related to livestock production.
Examples include milkers. feed grinders, feed-
ers. waterers. and forage harvesting equipment.
The lease should contain a full and derailed list
of the expenses to be shared and the portion to
be paid by each party.

The advantages, disadvantages, and poten-
tial problems with a livestock share lease are
similar to those of a crop share lease, with the
following additional considerations:

I. Buildings: A livestock share lease provides
the landlord with some return from buildings
and pastureland by sharing in the livestock
production. Landlords are more likely to
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furnish and maintain a good set of buildings
when they receive part of the income.
However. tenants may desire additional
building improvements to reduce their
labor requirements or improve
performance in the shared livestock
production.

. Records: The sharing of both crop and
livestock income and expenses requires
good records to ensure a proper division.
There should be a periodic accounting of
income and expenses with compensating
payments made to balance the accounts,

3. Lease rerminarion: Terminating a livestock
share lease can be complex and time
consuming. All livestock and shared
equipment must be divided in a fair and
equitable manner, The lease should
contain & method for making the
division and a procedure for settling any
unresolved disputes.

. Management: There is a greater need
and opportunity for sharing management
decisions under a livestock share lease, and
this requires a good working relationship
between the landlord and the tenant.

Other Types of Leases
Several other types of leases. and variations of
the previously discussed types, are used.

Labor Share Lease

In a labor share lease, the landlord provides all
the land. machinery, and other variable inputs.
The tenant provides only the labor and receives
a share of the production. However. this share
would be smaller than with the other share leases.
This arrangement works well for a tenant who
would like 1o begin farming but has limited
capital and for a landlord who has a complete set
of farming resources but is ready to retire.

Variable Cash Lease
Rigidity of rents was identified as one of the dis-
advantages of cash leases. Variable cash leases

are sometimes used to overcome this problem
and divide some of the risk between the landlord
and the tenant. Annual cash rent under a variable
cash lease can be tied to the actual yield. the price
received for the production, or both of these fac-
tors. For example, a base cash rent may be set,
then increased or decreased later if the actual
yield is above or below a certain base yield level.
The same could be done for price or for gross
income. Variable cash leases maintain most of
the properties of fixed cash leases but allow the
landlord and tenant to share at least part of the
price and/or production risk.

One type of variable cash lease sets a rent
based on the most likely price and yield, and
then adjusts it in proportion to the amount by
which the actual price and yield exceed the base
values. In the following example for western
Kansas. the base rent is $42 per acre for a wheat
yield of 50 bushels per acre and a price of $4.00
per bushel. Assume that the actual yield turns
out to be 65 bushels per acre. but the price is
only $3.60. The actual rent is then calculated at
$49.14 per acre:

actual yield  actual price

Actual rent = §42 x X
50 $4.00

~$42 x 2 L0
50 $4.00

Another common cash rent formula is to
pay a fixed percent of the actual gross income
earned from the crops on the rented land. The
percent used to calculate the rent should reflect
historical ratios of rent to gross income for the
region and the crop being grown. The tenant’s
ability to pay is affected by price and yield, so a
variable cash rent formula that depends on both
of these factors provides the most risk reduction.
The tenant and landowner should agree in ad-
vance on how to determine the actual yield and
price to be used for calculating the rent.

For example, suppose that cash rents have
historically been about 20 percent of gross crop
revenue in western Kansas. The variable cash
rental rate can be set as 20 percent of the actual

=549.14




Cuarrer 20 Land: Control and Use 405

. TABLE 20-4 | Comparison of Lease Types

Variable
Fixed cash cash

Fived
bushel

Custom
farming

Crop or
livestock share

Tenant Both Both Both
Tenunt Both

Price risk borne by Owner

Tenant Both Owner
Tenam Both
Tenam Tenant Both Both

Tenant Both Both Owner
Quickly Medium Quickly Slowly

Production risk borne by
Operating capital supplied by
Management dedisions made by
Marketing done by

Terms adjust

Tenam Tenant Owner
Tenant
Tenant

Slowly

harvested yield times the average cash price of-
fered at the nearest elevator for the 3 months
during and after wheat harvest. For an actual
yield of 65 bushels per acre and a selling price
of $3.60 per bushel. the rent would be 20% x
65 bu. x $3.60 = $46.80 per acre.

Bushel Lease

Another type of lease is the bushel lease, or
standing rent lease. With this lease, the landlord
typically pays no crop production expenses
but receives a specified number of bushels or
quantity of the production as rent. Production
risk falls entirely on the tenant, because a fixed
quantity of the product must be delivered to the
landlord regardless of the actual yield obtained.
Part of the price risk is shared with the landlord,
however, because the actual rent value will
depend on the price received for the product.
This type of lease is generally used in regions
where yield risk is low.

Custom Farming

The practice of custom farming is not a true leas-
ing agreement but represents another alternative
arrangement between the owner and the opera-
tor. Typically, the operator provides all machin-
ery and labor for performing the field operations
and transporting the crop in exchange for a fixed
payment. There may be a bonus for above-
average yields. The owner supplies all the oper-
ating inputs, receives all the income. and stands

all the price and yield risks. Another variation is
for the custom operator to receive a percentage
of the production rather than a cash payment.

Table 20-4 summarizes the important char-
acteristics of the lease types discussed in this
section.

Efficiency and Equity in Leases

Many leases are based on local customs and tra-
ditions, which may result in inefficiencies. poor
land use, and a less-than-equitable division of
income and expenses over time. There have
been many critics of a land tenure system based
on leasing because of the existence of these
problems. It may not be possible to write a per-
fect lease, but improvements can be made. There
are two broad areas of concern in improving the
efficiency and equity of a lease. The first is the
length of the lease. and the second is the cost-
sharing arrangements.

Farm leases are often written for a term of
| year, although some livestock share leases are
written for 3 to 5 years. Most |-year leases con-
tain a clause providing for automatic renewal on
a year-to-year basis if neither party gives notice
of termination before a certain date. Many such
leases have been in effect for long periods. but
the possibility always exists that the lease will
be canceled on short notice if the landlord sells
the farm or finds a better tenant. This places the
tenant in a state of insecurity. It also tempts the
tenant to use practices and plant crops that
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SN Box 20-2
A

Chad and Maria Grabowski started farming
5 years ago. They own a tractor and some tillage
equipment. but share the use of a planter and har-
vester with Maria’s parents. They borrow enough
operating capital from their local bank to finance
their crop inputs, with a guaraniee from the Farm
Service Agency (FSA).

The Grabowskis have the opportunity to cash
rent 265 acres a lew miles away. The owner, whose
parents farmed the land for many years. is an at-
torney in Atlanta. She is asking $125 per acre cash
rent, payable in advance.

Chad and Maria visit with their banker and
decide that their equity is too small to risk paying

Case Study: 'N‘eg_otihﬁn'g a Lease

the cash rent. They offer to rent the farm on a
60/40 share arrangement, instead. The owner de-
cides that she doesn’t want 1o get involved with
paying part of the input bills and selling her
share of the crop. However, she is willing to ad-
just the cash rent gach year based on the actual
yields obtained and the selling prices available at
harvest.

Finally the Grabowskis reach an agreement
whereby they will pay $100 per acre on March 1 to
rent the farm, plus a bonus equal to 10 percent of
the gross income produced. due by December 1.
The total rent cannot exceed $120 per acre.
however.

maximize immediate profits rather than con-
serve or build up the property over time.

Short leases also discourage a tenant from
making improvements, because the lease may
be terminated before the cost can be recovered.
These problems can be at least partiatly solved by
longer-term leases and agreements to reimburse
the tenant for the unrecovered cost. Improve-
ments at the tenant’s expense, such as application
of limestone and erection of soil conservation
structures, can also be covered under an agree-
ment of this type.

Inefficiencies can also arise from poor cost-
sharing arrangements if’ the costs of inputs that
directly affect yields are not shared in the same
proportion as the income or production. Seed.
fertilizer, pesticides, and irrigation water are
examples. In Table 20-5. using data from
Table 7-3, the profit-maximizing level of nitro-
gen fertilizer use is where its marginal revenue
last exceeds its marginal cost, which occurs at
150 pounds of nitrogen fertilizer per acre (see
Chapter 7 for details). However, if the tenant re-
ceives only one-half the crop but pays all the
fertilizer cost, the marginal revenue for the ten-
ant is only one-half the total, This is shown in

the last column of Table 20-5. Under these con-
ditions, the tenant will use only 125 pounds of
fertilizer per acre. While this amount will maxi-
mize profit for the tenant. it reduces the total
profit per acre from what it would be if
150 pounds of fertilizer were applied.

On the other hand, fertilizer has a zero
marginal input cost to the landlord. Additional
fertilizer use does not increase the landlord’s
costs but does increase yield, which is shared.
The landlord would like to fertilize for maxi-
mum yield as the way to maximize profit. This
would be at 200 pounds of fertilizer per acre in
the example in Table 20-5. These types of con-
flicts can be eliminated by sharing the cost of
yield-determining inputs in the same proportion
that the production is shared. If fertilizer costs
were shared equally in this example, both parties
would pay one-half the marginal input cost and
receive one-half the marginal value product.
They would both agree on 150 pounds of fertil-
izer as the profit-maximizing level. Tenants are
understandably reluctant to adopt any new yield-
increasing technique or technology if they must
pay all the additional cost but receive only a
share of the yield increase.
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t Fertilizer Use under a Crop Share Lease

@ 14516205 | Example of Ine r Use unt e b
(Landlo  Crop but Pays No Fertilizer Cost)

eceives One-Hal

Nitrogen
fertilizer Yield
(Ib) (bu./facre)

Marginal cost,
N at $.40/Ib

Marginal
revenue,
corn at $4.00
per bu.

Tenant's
marginal revenue
(half)

75 155
509
100
1.67

2.50

3.00
175

200

S4.00 $2.00
4.00 2.00
4.00 200

4.00

4.00

Similar problems can arise when changing
technology allows the substitution of shared
inputs for nonshared inputs. An example is the
use of herbicides or pest-resistant seeds in place
of mechanical weed control. If the tenant pays
only one-half the cost of the seed or herbicide
and all the cost of labor and machinery, the
profit-maximizing combination of inputs for
the tenant will include more herbicide and less
labor and machinery than in a cash lease or
owner-operator situation.

Determining Lease Shares

The objective of any lease should be to provide
a fair and equitable return to both parties for
the inputs they contribute to the total farm
operation. A fair and equitable sharing arrange-
ment exists when both parties are paid for the
use of their inputs according to the contribu-
tion those inputs make toward generating
income. Application of this principle requires
the identification and valuation of all resources
contributed by both the landlord and the
tenant,

One method for determining the proper shares
for a crop share lease is shown in Table 20-6.
The example starts from an assumed 50/50 shar-
ing of expenses for fertilizer, pesticides. seed.
drying. and trucking. Other costs are attributed
to the landlord or tenant on the basis of who
owns the asset or provides the service.

The most difficult part of this procedure is
placing a value on the services of fixed assets
such as labor, land, and machinery. The same
procedures used for estimating cash and oppor-
tunity costs for farm budgets should be applied.
Land costs can include cash costs and an oppor-
tunity interest charge. or they can be estimated
from current cash rental rates. Principal and in-
terest payments on loans should not be used,
however, because they represent debt repayment
rather than economic costs.

This example has a cost-sharing propor-
tion that is nearly equal to 50/50. It may be close
enough that both parties feel that a 50/50 division
of production is fair without any adjustments. 1f
the cost shares are substantially different, one of
two methods can be used to make adjustments.
First, the party contributing the smaller part of
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TABLE 20-6

Determining Income Shares under a 50-50 Crop Share Lease

Expenses

Whole farm

Owner Tenant

Fertilizer

Sced

Pesticides

Trucking

Drying

Labor and management

Machinery ownership costs
Machinery operating costs
Depreciation of tile lines and fences
Property taxes and upkeep
Opportunity cost for land (3% x $912,000)
Total expenses

Percent contributed

S10,500 § 5.250
12.000 6.000 6,000
4.050 2025 2.025
840 420 420
1800 900 G900
13.500 0 13,500
10.800 0 10.800
5,400 0 5.400
S00 500
2,500 2,500
27,360 27,360
$44.955
0%

$ 5,250

§89.250

the costs can agree to furnish more of the capital
items or pay for more of the variable costs. to
make the cost sharing closer to S0/50. The second
method would be to change the production shares
to 60/40 or some other division to more nearly
match the cost shares. This should include chang-
ing the cost sharing on the variable inputs to the
same ratio. to prevent the inefficiencies discussed
earlier. Whichever alternative is used to match the
cost and production shares. the result should have
the tenant and landlord sharing farm income in
the same proportion as they contribute to the total
cost of production.

CONSERVATION AND
ENVIRONMENTAL CONCERNS

Conservation can be defined as the use of farm-
ing practices that will maximize the present
value of the long-run social and economic ben-
efits from land use. This definition does not pre-
vent land from being used but does require
following practices that will maintain soil pro-
ductivity and water quality over time. Farming
systems that accomplish these goals are some-
times called sustainable agericulture.

Ordinary budgeting techniques are often in-
adequate for deciding how best to achieve the
goals of conservation. Nevertheless, farm and
ranch managers need to be conscious of how
their decisions affect the long-term quality of
lite for themselves and society. There are three
general areas in which sustainable agriculture
considerations go beyond conventional budget-
ing analysis.

Long-Run Versus Short-Run
Consequences

Narrow profit margins and tight cash flows make
it tempting to mine the soil to maximize short-run
returns. Most conservation practices require
some extra cash expenditures, They may also
reduce crop vields temporarily as soil and crop-
ping patterns are disturbed. This short-run reduc-
tion in profit may be necessary to achieve higher
profits in the future or to prevent a long-run
decline in production if no conservation practices
are used. The long-term effects of soil depletion
and erosion on productivity are not always well
known or understood. Likewise. it takes years of
study to determine the long-term effects of




continued use of high rates of fertilizer and pesti-
cides on soil, water, wildlife. and humans.

Conservation practices such as terraces,
drainage ditches, and diversion structures re-
quire large initial investments. The present
value methods discussed in Chapter 17 can be
used to evaluate the profitability of a particular
practice. The opportunity cost of capital and
the planning horizon of the landowner become
important in the analysis. Higher discount rates
reduce the present value of the larger future
incomes resulting from conservation. Shorter
planning horizons also discourage conserva-
tion. For this reason, many farmers look at
changes in tillage practices and crop rotations
as lower-cost alternatives to achieve conserva-
tion goals.

Leasing arrangements also affect the type of
conservation practices followed. One-year leases
discourage tenants from considering the long-
term effects of their farming practices. On the
other hand, landlords may be reluctant to make
large conservation investments if they feel the ten-
ant will receive all or a large share of the benefits.
Share leases should attempt to divide the costs and
benefits of such practices whenever possible. Ten-
ants and landlords should fully discuss the farm-
ing practices needed to meet long-run conservation
and environmental considerations.

Off-Farm Effects

Many of the decisions farmers make with regard
to land use and production practices have conse-
quences that go far beyond the boundaries of
the farm. Buildup of silt in rivers and lakes,
pollution and contamination of groundwater.
destruction of wildlife habitat, and the presence
of chemical residues in livestock products are a
few examples. These effects are difficult to
evaluate in monetary terms and are often diffi-
cult to relate back to specific agricultural prac-
tices and sources, Research into causes and
effects is continuing. Agriculture must consider
more than farm input costs when making deci-
sions about input use. The total societal costs of
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using various technologies is quickly becom-
ing an important factor in choosing production
practices.

Regulations and Incentives

The state and federal governments have enacted
laws to promote and sometimes require land use
and livestock production practices that preserve
and enhance soil, water, and air resources. As
more of these regulations are enacted, future
conservation efforts may increasingly become a
matter of selecting the least-cost combination of
practices to meet the relevant requirements.

Long-term land retirement programs, such
as the Conservation Reserve Program, offer
guaranteed annual payments in return for taking
highly erodible land out of production. The op-
portunity cost of the lost production must be
evaluated against the incentive payments and
the long-run conservation benefits. Some pro-
grams pay landowners in return for conservation
easements that control land use. Other regula-
tions, such as swamphbuster and sodbuster rules,
have restricted farmers from cropping certain
areas with a history of pasture or wetland use.
Farmers are also required to develop and follow
an approved conservation plan to participate in
some government farm programs and receive
discounts on their multiple peril crop insurance
premiums,

Restrictions on the application of pesticides,
some chemical fertilizers, and animal manure
vary among states. Regular soil testing and care-
ful scouting for pest problems will ensure that
such products are used only at environmentally
safe and economically profitable levels. The
principles of marginal cost and marginal reve-
nue can be used to determine the economic
threshold at which the potential losses from a
pest problem justify the cost of treating it.

Some farms have been found to have envi-
ronmental hazards such as leaking underground
fuel storage tanks or accumulations of discarded
pesticide containers. The costs of cleaning up
such problems can significantly reduce the value
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of a farm. Before closing a sale of a farm or
ranch property. a prudent buyer will arrange for
an environmental audir 1 identify any potential
problems of this type and the estimated costs of
correcting them.

Several state and federal laws regulate the dis-
charge of pollutants into streams and lakes. Most
agricultural runoff is considered to be nonpoint
source pollution, However. confined animal feed-
ing operations (CAFOs) are considered to be point
sources and are more tightly controlled.

A high opportunity cost of capital, short
planning horizons. and limited direct evidence of
environmental effects combine to explain why
some landowners are reluctant o adopt sound en-
vironmental practices. However, society has an
interest in conservation to maintain and expand
the nation’s long-run food production potential.
as well as to ensure safe water for drinking and
recreational uses. Societal planning horizons are

typically longer and broader than those for an in-
dividual farmer. In recognition of this and the
limited capital position of many farmers, society
has devised means to encourage more sustainahle
practices. Technical assistance is available at no
cost through local offices of the Natural Re-
sources Conservation Service. Financial assis-
tance to pay for part of the costs of certain
conservation structures has been made available
through the U.S. Department of Agriculture and
some state programs. And, USDA program pay-
memts are available to producers who follow cer-
tain conservation practices.

Today’s farmers and ranchers must think
beyond simply complying with regulations and
maximizing current profits. The ethic of conser-
vation tells us that owning or using land for ag-
ricultural  purposes carries with it the
responsibility 1o follow practices that will sup-
port society well into the future.

SUMMARY

Land is an essential resource for agricultural production. It is a permanent resource that is fixed in sup-
ply and location. The decision to buy or lease land is an important one that will affect the production
capacity and financial condition of the business for many years. Land ownership has many advantages.
However. purchasing land requires a strong capital position and adequate cash flow potential if credit is
used. Land can be valued based on its net earnings or by comparing sale prices of similar land.

A mixture of owned and leased land exists in many farm and ranch businesses. Cash rent, crop
share. and livestock share are the most common types of lease arrangements. Each lease type has
advantages and disadvantages to both the tenant and the landlord in terms of the capital contribution
required, the amount of price and yield risk to be shared. and the making ol management decisions.
Share leases should provide for the sharing of income in the same proportion as each party contrib-
utes to the total cost of production. Variable inputs should also be shared in this proportion to allocate
resources efficiently.

Land use decisions need to consider long-run environmental effects and consequences that occur
beyond the borders of the farm to conserve resources and sustain agriculture into the future.

QUESTIONS FOR REVIEW AND FURTHER THOUGHT _

1. List as many reasons as you can to explain why people buy farmland. How would your list. or the importance
of each reason, be different for an operating farmer than for a nonlarm investor who lives in another state?

2. What are the advamuages and disadvantages of owning land compared to renting lund?
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Using the capitalization method of valuation and a 6 percent discount rate, how much could you afford to pay
for an acre of land expected to have a net return of $181 per year? What would the answer be with a discount
rate of 4 percent?

4. Why is a cash flow analysis by the buyer important in a land purchase decision? How does it differ from the

analysis in question 37
List three advantages and disadvantages of cash and crop share leases for both the tenant and the landlord.

What are the typical terms for crop share leases in your community? Analyze them using Table 20-6 as a guide.
Are the terms fair? What problems did you encounter in the analysis?

Develop a flexible cash lease for your area using price and yield as the variable factors upon which the rent is
based. Show how the rent would change for three different combinations of yield and price.

What environmental concerns are associated with agriculture in your area? Give two examples.
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Cash Farm

Lease

For additional information see publication NCFMEC-Q1 (Fixed and Flexible Cash Rental Arrange-

ments for Your Farm), at http.//AglLeasel01.org.

This form can provide the landowner and operator with a guide for developing an agreement to fit
thelr individual situation. This form is not intended to take the place of legal advice pertaining to
contractual refationships between the two parties. Because of the possibllity that an operating agree-
ment may be legally considered a partnership under certain conditions, seeking proper legal advice
is recommendled when developing such an agreement.

This lease is entered into this day of

20 between

owner, of

Address

spouse, of

hereafter known as “the owner,” and

operator, of

Address

spouse, of

Address

hereafter known as “the operator”

I. Property Description

Address

The landowner hereby leases to the operator, to occupy and use for agriculture and related purposes, the

following described property:

consisting of appraximately acres situated in

(State)

General Terms of Lease

Time period covered. The provisions of this agree-
ment shall be in effect for ____ vyear(s). com-
mencing on the day of .
20 . This lease shall continue in effeet
from vear to vear thereafter unless written notice of
termination is given by either party to the other at least

days prior o expiration of this lease or
the end of any year of continuation.

R Caunty (Counties),

Review of lease. A wrilten request is required for
general review of the lease or for consideration of pro-
posed chunges by either party, at least days
prior to the final date for giving notice to terminate the
lease as specified in [I-A.

Amendments and alterations, Amendments and
alterations to this lease shull be in writing and shall be
signed by both the owner and operator,




No partnership intended. It is particularly undet-
stood and agreed that this lease shall not be deemed to
be, nor intended to give rise to, a partnership relation,

Transfer of property. If the owner should sell or oth-
erwise transfer title 1o the farm, such action will be
done subject to the provisions of this lease.

Right of entry. The owner, as well as agents and
employees of the owner. reserve the right to enter the
farm at any reasonable time to a) consult with the
operator; b) make repairs, improvements, and inspec-
tions; and ¢) (after notice of termination of the lease is
given) do tilling, seeding, fertilizing, and any other
customary seasonal work, none of which is 1o inter-
fere with the operator in carrying out regular
operations.

No right to sublease. The owner does not convey to
the operator the right to lease or sublet any part of the
farm or to assign the lease o any person or persons
whomsoever. including for purposes of hunting, trap-
ping or other recreational uses.

Binding on heirs. The provisions of this lease shall
be binding upon the heirs. executors, administrators,
and suceessors of hoth owner and operator in like
manner a8 upan the original purties, except as pro-
vided by mutual wrilten agreement.

Additional agreements regarding terms of lease:

.
A.

Land Use

General provisions. The land described in Section |
will be used in approximately the following manner. If
it is impractical in any year o follow such a land-use
plan, appropriate adjustments will be made by mutual
wrilten agreement between the parties.

Cropland a) Row crops Acres

k) Small grains Acres
c) Hay Acres
d) Rotation pasture Acres
Permanent pasture Acres

Other: Acres

Acres

Total acres Agres

Government Programs. The extent of participation in
federal, state or county governmenl programs
for purposes ol commodity support, conservation
enhancement or other objectives will be discussed and

.
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decided on an annual basis or when the original contract
expires. The course of action agreed upon should be
placed in writing and be signed by both parties, A copy
of the course of action so agreed upon shall be made
available to each party.

Amount and Payment of Rent

If a flexible cash rental arrangement is desired, describe it
on the last puge of this form and omit section A below.

A,

Cash rental rates. The operator agrees 10 pay as cash
rent the amount as caleulated in the *Amount of Cash
Rent” table for each kind of land; or, one total may be
entered for entire farm unit.

Amount of Cash Rent (Part IV-A)

Kind of Land
or Improvements

3
E

Acres

Row crops

Small grains

Hay

Permanent pasture
Timber

Waste

Farm buildings
Dwelling

Other

Entire farm

mmmmmmwwmms
c
3
-

A A A S B S B A |8 e

$ on or before
$ on or before
$ on or before
$ on or before

Rental payment. The annual cash rent shall be paid as
follows:

day of (Manth)
(Manth)
(Manth)
(Manth)

day of

day of

day 