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ABSTRACT
AN ECONOMIC AND FINANCIAL
PROJECTIONS MODEL OF THE
U.S. FARMING SECTOR
By

Timothy Guy Baker

Decisions affecting the financial structure of the U.S. farming
sector are continually being made in the public and private sectors.
Knowledge of the relationship among system variables, both controllable
and uncontrollable, is necessary for informed decision making. Addi-
tionally, projections of system performance under alternative policies
for controllable exogenous variables and under alternative scenarios
for uncontrollable exogenous variables would be useful information for
a large number of public and private decisions dependent upon or
affected by the long-run outlook for the financial structure of the
farming sector.

In this study a model of the aggregate U.S. farming sector 1:-;
developed for use in making long run economic and financial projections.
The performance variables focused on are those appearing on the
financial statements of the farming sector. These include the Balance
Sheet, Income Statement, and Sources and U’ses of Funds Statement.
Other financial statements déveloped and projected in the study include
statements of capital gains and capital formation. Numerous analytical

ratios are calculated from these financial data for evaluative purposes.




e hellellla

Zudiiilal

- .
[T SIS
i€ 03k, inol

Jdebo
B3 lagp Sicnr
Ri: )1
Sty fl’fr-



The theoretical basis of the model is static economic theory with
only minor modifications. Equations were estimated using econometric
techniques when data were available to support these forms of estimation.

Endogenous variables in the model include the supply and utiliza-
tion quantities and prices of aggregate crops and livestock. These
variables are simultaneously determined. Crop imports and exports
and livestock imports, exports, and inventories are exogenous. The
quantities of farm inputs including nondurable inputs, durable assets,
and the net flow of loan funds are also endogenous. The prices of
most of the inputs, including interest rates, are exogenous.

The model includes equations for projecting intersector flows
associated with entering and exiting proprietors. Consumption of
nondurable goods and services by farm operator families and other
uses of funds are also endogenous variables. These components are
based on very weak data.

Important exogenous variables in addition to those mentioned
above include the rate of inflation, gross national product, and U.S.
population.

Projections are made under several scenarios. A scenario with
exogenous variables at levels considered likely to occur is the base
scenario. Alternative scenarios are generated by changing one exogenous
variable at a time. The alternative projections give indications of
the impacts of deviations of the exogenous variables from the levels
in the base scenario.

Results from the projections show that the prices of crops and

livestock, and therefore net farm income, are substantially increased
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under a level of crop production moderately lower than the 1977-78
crop year. In comparison to the base scenario, substantial reductions
in crop and livestock prices and net farm income occur under low
growth in real gross national product or no growth in livestock
inventory.

Capital gains are projected to be large in future years relative
to years before 1972. Higher levels of inflation result in substan-
tially higher levels of capital gains. Moderately larger capital
gains result under lower crop production.

The debt needs of the farming sector are projected to continue
growing at a rate that results in increased leverage for the sector.
The increase in leverage is less under higher rates of inflation.

Net capital formation for the sector is projected to be small.
However, net capital formation for continuing farm proprietors is very
large. This is a result of continued purchase of assets by continuing
proprietors from proprietors exiting the sector. The resulting large
savings by continuing proprietors is an indication of financial
strength of firms making up the sector. However, as indicated above,
the increase saving is not enough in relation to new debt to avoid

increases in leverage for the sector.
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CHAPTER I

Introduction

Justification

Decisions affected by the financial structure of the U.S.
farming sector are continually being made. Implicit in the
decision-making process are expectations of.the future financial
structure of the farming sector. Informed policy decisions require
knowledge of relationships within the farming sector and an under-
standing of the effects of variables exogenous to the sector.

The impetus for this study is provided by a perceived usefulness
in public and private decisions of economic projections for the U.S.
farming sector. Specifically, it is believed that a computerized
simulation model that emphasizes the financial structure of the
farming sector, as represented by a set of sector financial state-
ments, and that is capable of projecting complete financial state-
ments, given levels of exogenous variables, would be of broad general
use. A model such as this would not provide all of the information
required to reach prescriptive knowledge for a particular problem.
However, it could provide some of the information required for many
public and private decisions.

Some of the exogenous factors likely to influence the financial

structure of the U.S. farming sector over the next several decades
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that a model could address are: the rate of growth in gross
national product, population growth, technological change,
prices of farm inputs, governmental farm price and income
policies, export demand for farm products, and grain reserve
policies. These factors are manifested through behavioral and
economic relationships in the form of cash and noncash flows
which, over time, affect the assets and liabilities of the farming
sector. The relationships of interest can be specified largely through
the use of economic theory and can be empirically estimated using econo-
metric techniques.
Many of the factors affecting financial flows in the farming
sector are determined, in part, by public policy. Knowledge of the rela-
tionships between system variables, both controllable and uncontrollable,
is necessary for informed public and private decision making. In addi-
tion, projections of system performance under alternative policies (for
controllable exogenous variables) and under alternative scenarios (for
uncontrollable exogenous variables) would provide input into a large num-
ber of public and private decisions dependent upon or affected by the
long-run outlook for the financial structure of the farming sector.
Decision makers who would be potential users of information
proveded by the model are: the Farm Credit Adminstration and other
credit-oriented clientele: public decision makers concerned with the
welfare of farm proprietors (i.e., formulation of farm price and income
policies); suppliers of farm inputs, including both durable and non-
durable inputs; and those analysts wishing to compare the farming

sector with nonfarm sectors.




Specific questions that an aggregate economic projections model
could address can be posed in terms of the kinds of scenarios the model
is designed to handle. Scenarios in this context are alternative pro-
jections of variable exogenous to the model. The usefulness of a model
comes from its ability to predict the effects of alternative scenarios
on endogenous variable. Endogenous variable of interest to policy
makers are often called performance variables. In the model proposed
here, these include: net farm income, the level of farm production,
the price of farm products, capital gains, equity accumulation, debt
flows, capital formation, savings, leverage, intersector flows,
and consumption levels in the farming sector. Exogenous variables are
often divided into the categories of variables controllable and un-
controllable by policy makers. Thus, information concerning effects
of alternative policies (levels of controllable variables) on perform-
ance variables is particularly useful to public decision makers. In
addition, levels of performance variables under projections based upon
a "most likely" scenario have implications for such private decision

makers as farmers, agricultural lenders, and input supply firms.

Furthermore, there is a continuing need to formulate, conceptualize,

and study the structural interrelationships of the farming sector in

order to better understand what is happening and why.

Purpose

With justification provided by the above factors, the purpose of
this research is to design an aggregate U.S. farming sector economic
projections model. The model will, in general, be of an aggregative

nature, but will contain sufficient detail to handle a broad set of
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policy questions related to financing the aggregate farming sector.

The focus of the model will be on making long-run projections.

Research Objectives

The proposed research is oriented toward policy decisions and
disciplinary knowledge. With respect to policy, the intent is to con-
tribute a portion of the information necessary for a class of policy
decisions. Specifically, the class of policy decisions affecting or
affected by the financial structure of the aggregate U.S. farming
sector is of interest. The research is not problem solving per se in
that all of the information necessary to make policy decisions will not
be provided. That is, policy prescriptions cannot be reached without
information in addition to that provided by this research.

The specific objectives of this project are as follows:

1) To develop a theoretical model of the aggregate U.S.
farming sector in order to provide a conceptual framework
for the estimation of an empirical model

2) To identify structural relationships among variables within
the U.S. farming sector and the effects of variables exog-
enous to the sector through empirical investigation

) To construct an operational aggregate economic projections
model of the U.S. farming sector capable of making long-
run projections of financial variables under alternative
futures in order to provide input into public and private

decision making



Dissertation Organization

Chapter IT of this dissertation gives a short description of
the methodological and philosophical approach of the research.

Chapter III is a broad review of previous studies relating to
the research reported here. This includes economic modeling efforts
at the farming sector level which are not necessarily focused on
finance.

Chapter IV identifies the system to be modeled and develops
the theoretical basis for equations to be estimated for the model.

Chapter V presents the empirical results from estimation of
equations. This includes ancillary equations required for a complete
model as well as structural equations. Statistical results for each
individual equation are presented. Economic properties (i.e., price
and income elasticities) of the individual equations are shown and
discussed. Elasticities of the set of simultaneous equations are
pursued further in Baker (1978).

Modifications to structural equations are discussed in Chapter
VI. 1In addition, the model's ability to track the historical data is
evaluated for a set of endogenous variables. The results of simulating
over the historical period are presented numerically and graphically.

Chapter VII provides background for and develops the financial
accounts and other financial data projected by the simulation model.

In Chapter VIII, results from the simulation model are presented.
Additionally, the methods and assumptions used to project exogenous
variables are explained.

Chapter IX presents a summary and conclusions.

The appendices include both explanations of the construction of



several data series and statistical factors relating to equations esti-
mated.

A glossary of variables used in equations, financial statements,
and elsewhere in the simulation model is published in Baker (1978).
The glossary is arranged in alphabetical order by variable name (the
symbols used in equations and/or computer variable names). The
glossary should be used by the reader to obtain additional infor-
mation on the following: alternative variable names, descriptions of
the variables, units of measurement, variable type (i.e., endogenous
Or exogenous), historical data source, and sources of the variables

in the simulation model.



CHAPTER II

Methodology

Methodological Approach

The methodological approach to this study follows a modification
of the system's problem-solving methodology outlined by Manetsch and
Park (1974, Chapter II). The methodology described by Manetsch and
Park can be viewed as a decision-making process encompassing the
steps from problem recognition through implementation and system

operation with resulting feedback. The process is conceptually similar

to the decision-making process di d in farm t. Figure
2.1 illustrates the process as typically presented by farm management
researchers (Bradford and Johnson, 1953; Hopkin, Baker, and Barry,
1973; and Johnson, 1954 and 1961).

The approach here is not identical to the problem-solving pro-
cess for it is only a subset of the process. In addition, the re-
search reported here is intended to be applicable to a large number
of problems pertaining to the topic researched. However, the purpose
of emphasizing, here at the outset, the "problem-solving process' or
"the decision process" is to place the research explicitly within a
policy framework--even though the information assembled in this

7
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research may fall short of that required for policy prescription.

Criteria for Objectivity

The author's philosophical view of the criteria for objectivity
has important implications for the development and testing of a model
such as that constructed in this research project.

The four criteria for truthl/

of a concept are: internal con-
sistency (coherence), external consistency (correspondence), worka-
bility, and clarity (inter-personal transmissability).

Internal consistency requires an analytical system that is coher-
ant and conforms to logic. Economic theory provides the basis for the
system of logic applied to the model developed in this research.

External consistancy requires correspondence of the relation-
ships developed to those of the real world. Tests of correspondence
include statistical tests and estimates based on empirical data.
However, the author does not feel confined to statistical tests.
Through experience, one develops concepts of what exists. These
concepts are useful to provide informal tests when there are no data
to support formal testing.

Workability requires that the concepts being developed be use-
ful in the problem-solving context. This provides a portion of the
impetus for putting the equations developed into a model to use in

policy analysis.

i/

=" One may substitute "objectivity" or "validity" for the word "truth"
in this sentence.
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The final criterion of clarity requires that others be able to
interpret or follow the reasoning and results of the research. The
tests of coherence and correspondence are not possible for ambiguous
or unclear statements.

Procedures

The r‘esearch procedures for this project have been divided into
three parts: premodeling analysis, system modeling, and postmodeling
analysis. The following is an outline of the research process relevant

to this study:

A. Premodeling analysis
1. Needs analysis. Identify and examine the consistency of the
needs of public and private decision makers and other system
participants.
2. System identification. In a general way, identify and define
the system, including classification of variables.
a) System inputs
(1) Exogenous
(2) Endogenous
(a) Controllable by policy makers
(b) Not controllable by policy makers
b) System Outputs
(1) Desired
(2) Undesired
c) System design parameters
3. Problem formulation

a) Develop an explicit statement of what the system must do




5.
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in order to satisfy the determined needs

b) Develop performance criteria and determine performance
variables

Generation of system alternatives

a) Alternative management strategies or policies

b) Alternative models that might be constructed to address
policy questions

Select a subset of feasible system alternatives

System modeling

1.

2.

Select a final subset of system alternatives to model

Develop a conceptual model in the form of equations and/or

explicit block diagrams

a) Determine the hypothesized relationships between the
variables

b) Check for internal consistency in the model formulation

c¢) Check for external consistency where possible

Computer implementation

a) Estimate parameters

b) Develop a computer model using analytical and numerical
techniques

c) Test the viability of concepts used in developing the
model

Validation

a) Use statistical tests where possible

b) Check model consistency and performance with historical

data
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5. Sensitivity tests

a) Carry out "

sensitivity tests" on the model coefficients
for which accurate estimates are not available
b) Establish priorities for further information-gathering
and model refinements
6. Stability analysis
a) Identify the stability boundaries of the model
b) Test for stability based on stability theory, use of
repeated simulation runs, or both
C. Postmodeling analysis
1. Use the model to describe past system behavior
2. Examine the effects on system variables of alternative poli-
cies through simulation runs

3. Project future system performance under alternative scenarios

Concluding Remarks

The procedures of this research have been affected by the philo-
sophical orientation of the author--hence the need for this chapter.
It should be emphasized that the research approach is iterative.
One is not likely to follow directly through the procedures out-
lined above without frequent backtracking and reconsideration of pre-

vious work.




CHAPTER III

Literature Review

Introduction

The body of literature relevant to this study is extensive
and diverse. This chapter will review previous research in areas re-
lated to this study on a general basis. In later sections, more
specific references will be made to previous studies as they pertain

to the particular topic being considered.

Aggregate Financial Analysis

Financial analysis of the aggregate farming sector differs from
what one might refer to more generally as economic analysis in that
there is usually a focus on the financial aspects of the results of
economic activities. The major focus is typically on capital formation
and its financing, saving, and demand for loan funds. A review of
studies focusing on these and related finance issues follows in this

section.

Flow of Funds

One of the earlier studies of capital formation and its financ-
ing was by Tostlebe (1957). Tostlebe constructed an account for
sources and uses of capital for five year periods from 1900 to 1949

13
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(Tostlebe, Tables 35 and 36, pp. 136-139). The approach was to
estimate the uses of capital (land and buildings, machinery and motor
vehicles, inventories of crops and livestock, and cash working bal-
ances) and estimate the external sources of capital (loans, credit, and
financial reserves) in order to derive the implied internal sources.
Also constructed were two sets of ratios of the following variables:
Savings to income, savings to capital formation, and capital formation
to income. One set of ratios is on a net basis, the other on a
gross basis (Tostlebe, Table 38, p. 146).

The formulation of the account by Tostlebe is consistent with
the type of account one might initially deem appropriate as a sector
disaggregation of a national account. 1In a closed national economy,
the financing task can be reduced to diverting just enough funds
from current income to equal total gross capital expenditures on
new tangible assets. Tostlebe's disaggregation includes the addition
of financial assets and liabilities to the account. However, for a
particular economic unit, the task is larger than simply including
financial assets and liabilities, since other intersector flows must
be financed. The flows omitted by Tostlebe and others doing the early
flow of funds research were those related to proprietors entering
and leaving the sector.

D. Gale Johnson (1963) updated Tostlebe's accounts through 1958,
based on data published annually in the Farm Income Situation and The

Balance Sheet of the Farming Sector. The research was similar to Tost-—

lebe's in that it was basically an examination of historical trends.
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Brake (1966) used a flow of funds model as the basis for pro-
jecting increases in farm debt. Brake's approach combined current
flows (operating income and expenses, consumption, taxes, etc.) into
a savings variable and included a flow for real estate.

In other research, Brake (1970) conducted a more extensive exam-
ination of fund flows in the Canadian agricultural sector. Projections
of capital and credit needs to 1980 were made. The method used was
similar to Brake's previous work with the addition of a detailed break-
down of capital and current flows.

Melichar (1973) estimated equations to project capital flows for
real estate transfers, machinery and motor vehicles, buildings and
land improvements, livestock and crop inventories, and financial
assets. Internal financing was determined by projecting net cash flow
from operating, then multiplying by a savings rate. Credit needs were
then determined residually. Melichar's flow of funds account extended
Tostlebe's and modified the Brake account by including an important
intersector flow, purchases of real estate from discontinuing pro-
prietors.

The Brake and Melichar models project credit needs, but do not
provide a great deal in the way of structural parameters. Melichar
pointed to the need for building structural models inwhich independent
financial variables are simultaneously determined and to the need for
examination of the factors determining internal financing.

While the accounts used by Tostlebe and Melichar focused entire-
ly on capital formation and the sources of its financing, the later

Brake account moved in the direction of including all cash flows.
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