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Earl O. Heady, more than anyone else, influ

enced the course of farm management and production 

economics after World War II. It is fitting therefore that the 

guiding concept for this chapter be based on a quotation 

from one of his articles: "The thesis behind [the article] is 

that the advancement in a scientific field grows not out of 

unqualified acceptance of the status quo but by frequent 

appraisal of the road ahead" [109] . 

No logical base may exist for inferring the fu

ture from the evidence of the past. However, I know of no 

way to appraise the road ahead for farm management and 

production economics except to use past developments and 

evolving concerns in farm management and production 

economics as cues for the future. I write in terms of the 

image I have of developments and concerns in this subject 

matter area. I hope that what I relate may remind us that as 

students of social science our central task is to work not 

only to increase the power and capacity of our science — its 

methodology, analytical tools, and techniques — but also to 

apply this capacity in solving problems of growing social 

concern. This review covers primarily the period from 1946 

through 1970. Earlier and later literature is sometimes 

referenced to provide either background or continuity to 

the developments within this period. The references are by 

no means exhaustive, but I believe they are a fair and ample 

representation of the literature on farm management and 

production economics. 

H. R.J . 
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The Need for Research and Education in Farm Management 

Since World War II farm management specialists and production economists 
have increasingly emphasized that the changes bearing on the farm-household 
decision-making unit and the imperfect knowledge about these changes have 
created the need for additional research and education in farm management. 
Farm operators or managers, they have reasoned, must organize and operate 
their farms in a highly dynamic setting. 

Prices, weather, technology, institutions, and people — their needs, moods, 
attitudes, goals, and values — change to influence profits and losses in farming. 
In this dynamic setting wrong decisions can easily result, wrong not only in 
terms of the needs of the decision-making units but also in terms of social 
needs. Private and public costs of wrong decisions can be very high. Thus, it 
was argued that research and education are needed in farm management to 
reduce errors and the costs of errors in allocating and using farm resources. 

To reduce errors and their costs or to increase resource efficiency, research 
and education in farm management and production economics focused on 
(1) assisting farm decision makers in the best use of their resources in ways 
compatible with the changing needs, values, and goals of society, (2) assisting 
public policy makers and administrators in determining private and public 
consequences of alternative policy programs on farm resource use, (3) testing 
traditional and developing theory or postulates of the firm as a basis for un-
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4 HARALD R. JENSEN 

derstanding the behavior of the farm firm and for improving firm manage
ment, (4) studying the economic effects of technological and institutional 
changes on agricultural production and resource use, and (5) studying indi
vidual farm, area, and regional adjustments in resource use. 

The dynamic setting in which our farmers operated following World War II 
included the heavy demand of war-torn nations for food products, fibers, and 
livestock feeds, a high rate of growth in our own economy which required 
increasing supplies of labor and capital resources to meet the demands of the 
industrial and service sectors, and a technological explosion in agriculture 
which assured adequate food and fiber supplies from our agricultural industry 
with employment of decreasing quantities of labor. This outburst of tech
nology was made possible by the availability of large supplies of low-priced 
fossil energy relative to the supplies and prices of human energy. 

In this dynamic setting farm management specialists and production econ
omists saw a need for research and education to improve overall resource 
efficiency. Seen as underlying such improvement was the adoption by farmers 
of the most profitable technology, expanding farm size to exhaust economies 
to size, transferring labor out of agriculture for employment in secondary and 
tertiary industries where its marginal value productivity was assumed to be 
higher. 

But the need based on resource efficiency has not gone unquestioned. 
Glenn Johnson [152] pointed out that some of the really tough problems in 
agriculture involve something other than the economists' pet efficiency norm. 
Other norms, said Johnson, were security, equity, progress, freedom, mercy, 
and justice. If equilibrium in terms of profit maximization is the pet efficien
cy norm that Johnson had in mind, then it is quite clear that attainment of 
this norm does not necessarily guarantee attainment of other possible norms, 
that there then are possible trade-offs among norms and that emphasis on 
one may be costly in terms of failure to realize others. Perhaps the need for 
research and education in farm management and production economies was 
visualized and consummated with too narrow a view of efficiency. Moreover, 
perhaps we have arrived at a situation where the remaining resources in agri
culture can be utilized more efficiently there than elsewhere in terms of their 
marginal value products, and hence the need for research and education in 
farm management and production economics no longer rests in any large 
measure on moving resources out of agriculture. Perhaps the need now is for 
technological assessment in terms of a wider set of norms that may change as 
problem solving progresses. 

It has been argued that the need for research and education in farm man
agement and production economics grows out of some unique characteristics 
of the farming industry. The argument was that the farming industry is com-
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FARM MANAGEMENT AND PRODUCTION ECONOMICS 5 

prised of relatively small single-proprietorship firms — primarily family opera
tions. Given its relatively small size, the typical farm firm has not been able 
to invest its own resources in research and development for its own benefit. 
But since World War II our nation's farms have grown considerably. The 
industrial developers and producers of feed, fertilizer, seed, and pest and 
weed control are heavily involved in research and education as a basis for 
maintaining or expanding the farm market. In some areas of agriculture, such 
as the egg, broiler, and turkey subsectors, production has been vertically in
tegrated with other processes or functions. Moreover, in some sections of the 
country corporate farming, as supplementary to off-farm business activity, 
has replaced small single-proprietorship farm firms. In short, the post-World 
War II era has seen some rather far-reaching changes in the farming structure. 
The question has been raised, therefore, whether public expenditure for re
search and extension education can continue to be justified and, if so, on 
what grounds. 

But the problems before us should be grounds enough for continuing pub
lic expenditure for research and education in farm management and produc
tion economics. However, the grounds change as the problems change in kind, 
scope, and urgency. As we look ahead, the need for public support for re
search and education in farm management and production economics springs 
not only from a growing emphasis on efficient food production in a competi
tive world but also from a growing emphasis on conservation of energy, on a 
cleaner physical environment, and on a more humane and equitable social en
vironment. 

Our Heritage — Accounts and Surveys, 
Economic Theory, Statistics 

Viewing our heritage with the close of World War II as the vantage point, we 
move the clock back to the beginning of this century and trace the develop
ments in subject matter and method forward in time. My purpose here is not 
to provide any detailed or lengthy account of these developments but to sup
ply an overview that describes the setting for post-World War II review. A 
number of excellent references are available for those wishing more detail on 
the pre-World War II period [32, 166, 198, 218, 226, 237, 259, 260, 271, 
272, 277] . 

Farm management evolved along two conceptual streams, which Johnson 
[155] described as the "endowed" and the "unendowed." Johnson described 
the "unendowed" as a group of production men who were not in a position 
to inherit economic thought from the classicists and the neoclassicists. Farm 
management courses were developed and taught by men who considered 
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themselves "farm managers," not economists, and they approached their 
subject matter as empiricists. Among these early pioneers were I. P. Roberts, 
an agronomist at Cornell University, who taught cost accounts; T. F. Hunt, an 
agronomist at Ohio State and later Cornell, who lectured on public problems, 
the history of agriculture, and farm management; G. F. Warren, a horticul-
turalist at Cornell, who initiated cost route studies; W. J. Spillman, an agrono
mist in the Office of Farm Management, USDA, who used statistical tech
niques in the economic analysis of agricultural experimental data. Through 
the ideas of these men concepts with economic content in a farming context 
evolved — concepts such as enterprise costs and returns, enterprise combina
tion, labor income, and factors affecting farm earnings and net farm returns. 
This interest in the business side of farming led to the development of farm 
management as a field of study. 

Thus, farm management as a field of study in the United States evolved 
from this earlier conceptual stream based on analysis of data obtained from 
farmers through sample surveys and cost account routes. These data were 
descriptive of the operation of the several enterprises on a given farm and of 
the entire farm, either currently or for the preceding year. The analyses con
verged on costs and returns for major products, sources of inputs, earnings, 
and expenditures for the farm as a whole and on factors affecting costs and 
earnings. Methodologically, the orientation of the "unendowed" was positiv-
istic in the sense of describing what farmers were doing. However, when what 
the most successful farmers were doing was suggested as something for the 
less successful to emulate, the orientation became prescriptive. The approach 
was empirical because the knowledge gained came directly from the experi
ence of farmers. It was at the same time inductive, particularly in its applica
tion to the factors affecting farm profits, which involved studies of relation
ships. Studies of relationships, S. Warren [272] maintained, must be repeated 
frequently in time and place because when the same relationships appear in 
different places at different times we approach a point where it is safe to 
generalize. 

In his account of the "endowed" Johnson [155] reminded us that "as 
marginal analysis reached a climax with Alfred Marshall, agricultural eco
nomics was just beginning to emerge as a discipline in the land-grant colleges." 
The members of this new profession were the fortunate heirs of the theoreti
cal thought that the classicists and neoclassicists had developed. Trained in 
economics, H. C. Taylor [257] pioneered in emphasizing the application of 
economic principles to problems in agriculture. Sherman Johnson and Ken
neth Bachman [166] described the 1920s as a period wherein great strides 
were made in developing the scope and method of production economics. 
They highlighted the period by relating that this was the time when budgeting 
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FARM MANAGEMENT AND PRODUCTION ECONOMICS 7 

was developed as a research tool grounded in the economic principles of pro
duction. 

Production economics as an integrated field (building from firm to area to 
region to the whole economy) began to develop at this time. The works of 
W. J. Spillman and E. Lang [243, 244] were particularly noteworthy in spear
heading a development relating to the quantification of production functions 
in forms for use in economic analysis. The 1920s was the period wherein 
H. R. Tolley, J. D. Black, and M. Ezekiel pioneered in the use of statistical 
analysis of input-output relationships derived from farm sample survey data. 
J. D. Black [26] integrated the numerous developments of the period into 
the framework of classical and neoclassical theory of firm and producing area. 
His Introduction to Production Economics was the first full and formal syn
thesis of the field of production economics. 

In the 1930s we were witness to an extensive application of farm budget
ing, the research tool developed in the 1920s. The tool was widely used in re
search and extension to analyze the impact of the numerous federal farm 
programs that were implemented to help combat drought and depression. In 
the 1930s the Bankhead-Jones Act was passed to encourage experimental 
work designed to provide estimates of production relationships. Experimental 
work initiated in the 1930s led to the publication in the 1940s of what has 
become some of the most extensively used production function data on milk, 
pork, beef, and eggs [6, 98, 148, 204] . The 1930s also produced some signifi
cant advances in the theory of the firm, which along with advances in statisti
cal theory [55, 136, 236] set the stage for post-World War II developments 
in farm management and production economics. However, even before then, 
the notion that the farm was a business firm that could be analyzed and 
understood with use of neoclassical economic theory and modern statistical 
theory was gaining momentum. 

Farm Management and Production Economics 
since World War II 

The topics in this section represent some of the major changes and concerns 
in farm management and production economics in this period. 

Changes in the Underlying Methodology 

Shortly after World War II Heady [109] published an article that fore
shadowed the nature of developments that dominated farm management and 
production economics teaching, research, and extension in the postwar era. 
He wrote of the strengths of farm management and production economics 
with a methodological foundation in neoclassical theory and modern statistics. 
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He wrote of the weaknesses of traditional farm management methods, meth
odologically rooted in descriptive positivism, empiricism, and inductive pro
cedures. He outlined the analytical setting for farm production economics re
search as the portion of economic theory dealing with the economics of the 
firm or the principles of production. He pointed out that the principles of 
production provide the models in farm management economics that serve as 
the fundamental hypotheses for research; these principles, he added, also pro
vide the framework for construction of the appropriate empirical analysis — 
the nature of the data needed to specify the problem, the sample or experi
mental design, and the appropriate statistical analysis — for solving specific 
problems. Heady saw farm management research as relating to the study of 
efficiency and productivity of farm resources. He delineated its specific ob
jectives "(1) to guide individual farmers in the best use of their resources and 
in a manner compatible with the welfare of society and (2) to provide funda
mental analysis of the efficiency of farm resource combinations which can 
serve as a basis for bettering the public administration of resources where 
agricultural policy or institutions which condition production efficiency are 
concerned" [109]. This statement of objectives reflects Heady's concern over 
the need to link micro and macro aspects of production efficiency to a great
er degree than had been done in the past; because of micro-macro relations 
he saw little academic justification for differentiating between farm manage
ment and production economics. Some years later Johnson [149] argued 
strongly for differentiation because he saw farm management on the way to 
being dominated by production economics, which he viewed as detrimental 
to both farm management and production economics. 

In discussing problem concepts Heady visualized scientific research as a 
problem solving activity with these basic steps: (1) formulation of models and 
criteria establishing the ideal or practical optimum (the conditions that must 
hold here are to be made explicit for the attainment of a given end; hence, 
the model provides the theoretical solution and serves as the a priori hypothe
sis for establishing quantitative relationships from data that can be identified 
and measured); (2) determination of the extent to which the existing situa
tion deviates from the optimum and why; and (3) establishment of the ap
propriate means and quantitative data that provide the basis for action to 
close or narrow the gap between the existing situation and the optimum. 

Heady outlined the basic types of problems to be solved in production, 
such as level of production, method of production, enterprise combination, 
scale of operations, timing of production, and adjustment to change and 
uncertainty. He outlined the data needed for solving these problems, namely, 
physical input-output ratios and price ratios. At the same time he deplored 
the search for new profit-maximizing principles when the need was for basic 
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technical and price data for use with existing principles. He ended the article 
with a critique of traditional research procedures (factors affecting farm 
profits studies) in farm production economics and some comments on sample 
design and statistical estimation; he closed by emphasizing the need to ex
plain the gap between existing resource use and the optimal, suggesting that 
variables other than economic ones helped to explain the gap. In the pages of 
this article, then, we have the blueprint of the methodology that was to guide 
most of the research and education in farm management and production eco
nomics in the postwar period. 

Two decades earlier Black [26] had also emphasized the application of 
economic principles to the solution of problems in production. In the years 
that followed other writings transmitted a similar emphasis, such as Benedict's 
articles [19, 20] on the use of opportunity costs in farm management budget
ing and Johnson's article [165] on the theory of enterprise combination. 
Black and associates' text [27] on farm management, which appeared in 
1947, gave particular emphasis to the broad principles of comparative advan
tage and interregional competition and to those involved in adjusting to mar
kets and prices. 

Proponents of the methodology articulated by Heady and others before 
him were soon confronted by individuals who had been schooled in the tradi
tional and historic methodological approach to farm management research 
and education — the descriptive, empirical, and inductive approach through 
farm surveys and accounts. In the summer of 1949, under the sponsorship of 
the Farm Foundation working through the North Central Farm Management 
Research Committee, a farm management workshop on research methodol
ogy was held at Black Duck, Minnesota. Glenn Johnson has aptly described 
the conflicting methodological positions that were brought into sharp focus 
at that workshop: "The empiricists regarded themselves as closer to reality 
and hence more practical and realistic than the users of theory. The other 
group in turn considered its members as trained deductively as well as induc
tively. The empiricists sometimes regarded theory as a source of dangerous 
preconceptions. Those using theory regarded empiricism, without systematic 
use of theory, as a source of spurious unmeaningful conclusions" [155]. 
Johnson was of the opinion that the Black Duck workshop brought the con
flict to a head and laid the groundwork for union of the two groups. As 
Johnson now agrees, however, it is doubtful that a union ever occurred. My 
opinion is that those who since the 1920s had been arguing for use of eco
nomic principles and statistics in farm management and production econom
ics plus those who through the 1940s had been trained in neoclassical eco
nomic theory and modern statistics, already at the time of the Black Duck 
workshop had assured through work, study, and training that neoclassical 
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economic theory would provide the methodological foundation for much of 
the work in farm management and production economics in the post-World 
War II era. 

Adding form and content to the methodology already sketched out in his 
"Elementary Models in Farm Production Economics Research," Heady [110] 
emphasized the role of theory and equilibrium analysis in research and out
lined basic steps for empirical research. Briefly these steps included (1) for
mulating the problem either in terms of doubt, confusion, or felt difficulty 
or in terms of departure from ideal or optimum conditions (for the latter or 
the normative the equilibrium conditions of economics, he said, serve direct
ly to identify the problems— i.e., equilibrium explains the conditions under 
which a given end is maximized), (2) formulating the hypothesis, (3) design
ing empirical procedures, (4) assembling and processing data, and (5) inter
preting findings. In the process of empirical research Heady emphasized the 
importance of explaining the means of moving from the existing state to the 
theoretical (or empirical) optimum. He defined agricultural economics as eco
nomics applied to agriculture with the former drawing on the latter for its 
basic laws and analytical models. 

A further rounding out of the methodology came with the distinctions 
Heady developed [105, 116] between short-run transformation curves and 
long-run planning curves (with their implications for understanding firm be
havior) and with the economic logic he originated for farm enterprise diversi
fication and its empirical applications. These conceptual developments point
ed to a new synthesis that was about to appear. Drawing on advances in neo
classical theory of the firm by Hicks [136], Carlson [55], Schultz [236] , and 
others and on the developments in statistics and mathematical economics of 
the 1940s, Heady [107] brought forth his landmark work, Economics of 
Agricultural Production and Resource Use, which became the central source 
for guiding farm management and production economics research and educa
tion in the post-World War II period. The book, organized into four parts, 
begins with the scope and nature of production economics. The second part, 
devoted to planning under perfect knowledge, is the theoretical core (static 
economic production theory) of the book. The third part, dealing with plan
ning under imperfect knowledge, is mostly an exposition of precautions and 
formal and informal insurance schemes that can be used as adjustments to 
risk and uncertainty. The final part deals with aggregative aspects of pro
duction. 

Some Results Reflecting the New Methodology 

Various textbooks and extension programs may remind us that the new 
methodology had a far-reaching impact on resident and extension education 
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in farm management and production economics. In Farm Management (1947) 
Black and associates [27] exposed many advanced farm management stu
dents to the broad principles of comparative advantage, interregional compe
tition, cost analysis, and production adjustments to markets and prices. In 
graduate teaching in production economics Heady's Economics of Agricultural 
Production and Resource Use, along with the numerous references in that 
book, became standard reading and seminar materials. Bradford and Johnson's 
Farm Management Analysis [35], published in 1953, found use at both un
dergraduate and graduate levels. This book attempted to integrate the old 
("unendowed" approach) with the new ("endowed" approach), but it did 
not really succeed. In 1954 Heady and Jensen's Farm Management Economics 
[122] was published. It was conceived for use in undergraduate teaching; al
though it has a separate chapter on economic principles or theory, the appli
cation of that theory is developed throughout the book. The following year 
Beneke's Managing the Farm Business [21] was published for use particularly 
by vocational agriculture students in high schools. In 1958 Bishop and Tous-
saint's Introduction to Agricultural Economics Analysis [24] made its ap
pearance, and it has found use in both graduate and undergraduate teaching. 
In 1968 Doll and associates came forth with Economics of Agricultural Pro
duction, Markets, and Policy [74], which provides a succinct treatment of 
production economics theory for advanced undergraduates and graduates. 

Interests in increasing total output per farm continued high at the end of 
World War II and extension farm management specialists put forth consider
able effort toward injecting more economic analysis into the evaluation of 
technical data. In the early 1950s additional work was devoted to the eco
nomic evaluation of cropping systems and the economics of fertilizer use. 
More generally, extension farm management specialists were pointing out 
how economics could be used to solve farmers' problems. Bottum [33] noted 
that most farmers had no interest in economic data and principles per se and 
that extension specialists were trying to raise the economic literacy of the 
general public by teaching economic principles and economic reasoning with 
problems. In addressing himself to the use of economic theory in extension 
programs Lanpher [181] in 1961 stated that as a general rule farm manage
ment specialists were making constant and practical application of economic 
theory. He noted that only a negligible amount of extension farm manage
ment work failed to use such principles or concepts as diminishing returns 
and marginal analysis, opportunity costs, and fixed and variable costs. He ob
served the stepped-up interest and activity in teaching economic principles to 
farmers, noting that some regional farm management extension committees 
had actually published bulletins to serve as guides in teaching principles to 
farmers. Thus he saw economic theory as an analytical tool to be taught to 
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farmers, at least in its elementary forms, and to county or field extension 
staffs. In the early 1960s the farm management school approach became one 
of the primary methods used by extension farm management across the 
country. The approach continues to be used extensively for teaching the ap
plication of economics to the management of farm-households. 

After World War II Heady [109] pointed out that the real limitations to 
our efforts in farm management were the lack of technological and price data 
to use with existing principles. He appeared to be saying that a well-developed 
body of theory was in place but was far from fully exploited in its applica
tions. To make it work for us and to make our efforts pay off, we should 
utilize this theory for model building. The models in turn would serve to 
guide the development of the much needed technical data which did not 
exist in a form for effective use in decision making. The particular body of 
theory that stood ready to be exploited was that which Heady [107] had put 
together in Part II of his book. It became an important source of models for 
guiding the development of technical data. 

The development of technical data for use in farm management and pro
duction economics began with the inventorying of existing data, published 
and unpublished, in the crop and animal science departments of land-grant 
colleges and universities. The North Central Farm Management Research 
Committee organized itself into subcommittees to explore these sources, but 
very little data were found that provided information on production relation
ships. At the same time individual and group efforts turned toward con
ceptualization and model construction as frameworks for developing the 
necessary data for farm and production economics analyses. At the annual 
meeting of the American Agricultural Economics Association in Montreat in 
1950 the farm management program emphasized discussion of the common 
analytical tools of economic theory available for problem analysis together 
with the developments needed in this theory.1 Applications of firm theory to 
factor-product, factor-factor, product-product, and scale relationships and the 
developments needed in static theory were noted. Problems specifically identi
fied were those involving (1) production functions subject to physiological 
limitations such as concentrate limit in animal feeding, (2) the estimation of 
value productivity functions where the lumping of inputs into categories in
fluences the marginal value productivities of inputs, and (3) alternative pro
duction techniques and enterprise combinations. 

During the 1950s many journal articles, notes, and papers were produced 
and numerous conferences and workshops were held — all concerned with 
model construction and having implications for the development of technical 
data and the use of these data in decisions on resource use. Antedating the 
1950s was Heady's article [108] on the economics of rotations, in which he 
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laid out the economic logic for choice of cropping system and suggested an 
experimental design to generate the technical data for this model. Drawing on 
data from the USDA Technical Bulletin 815 a short time later, Heady [112] 
developed a model on the economics of feeding dairy cows for milk produc
tion. He pointed out that it is the quantitative physical and value relation
ships for several categories of resources and products that determine their 
optimum use and combination. He considered the article to have both meth
odological and practical application, but he wrote it primarily to inspire other 
social and physical scientists to work on the problems of the methodological 
procedures employed. Heady suggested that staff people from animal hus
bandry, agronomy, and production economics should work cooperatively in 
generating this kind of information. Redman [222] added to the conceptuali
zations on the milk production function. He described the characteristics and 
economic implications of the milk production function suggested by dairy 
feeding standards and noted the inconsistencies between the production func
tion implied by feeding standards and by the economists. Interests in the 
nature of feed-milk production relationships grew in intensity with the 
Mighell-Heady-Olson [127, 191, 193] exchange. Most of the controversy here 
seemingly grew out of the use that Heady and Olson had made of Bulletin 
815 data for estimating milk isoproduct contours. Since it was pointed out 
from the very beginning and argued to the end that the experiments underly
ing these data really were not designed for estimating isoproduct contours, 
the exchange served little to clarify issues. Mighell argued in the final rebuttal 
that for farmers the factor-product relationship is more important than the 
factor-factor relationship. Mighell may be right, but neither he nor anyone 
else, including the farmer, is likely to gain much from pursuing this argument. 
When forage is free-fed, it is the value of the added milk plus the value of the 
forage saved minus the value of the grain added that must be accounted for as 
grain feeding is increased. In other words, both factor-product and factor-
factor relationships are involved and must be considered in the analysis. 

In 1952 one section of the annual meeting of the American Agricultural 
Economics Association was devoted to "Sources and Use of Data in Farm 
Management Analysis." McPherson [189] noted that the discipline of eco
nomics is bordered on one side by the disciplines of individual and social be
havior and on the other by the technical studies of production. He added that 
regardless of the accuracy of farm management formulas farm management 
research cannot be accurate unless data from the technical and social disci
plines are accurate and complete. He concluded that in the development of 
knowledge the division of labor had gone too far for optimum efficiency in 
research. At the same sectional meeting Allen [2] saw the ideal in technical 
data as a complete inventory of input-output ratios, but Haver [99] cau-
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tioned against stressing the need for data without thought of how farmers 
would use such data. 

In 195 3 Baum and Walkup [18] gleaned what was known about infratem
poral and intertemporal input-output (feed and meat) relationships in fryer 
production and developed the economic implications of these relationships. 
Additional model building and technical data development in poultry produc
tion emerged from Iowa State College in 1956 with emphasis on least-cost 
rations and optimum marketing weight [118, 126]. 

Early concept and model formation on fertilizer-crop production relations 
focused on the evaluation of various functional forms and on the need for 
cooperative efforts between agronomists and economists in developing input-
output data. Johnson [160], in combining experimental data and various 
estimating equations, found that the optimal rate of fertilizer application 
varied considerably with the functional form of the estimating equations used. 
With the objective of facilitating development of information for the farmer's 
decision making Redman and Allen [223] elucidated agronomic and eco
nomic concepts to improve understanding between agronomists and econo
mists and to spur them to work together to develop information on basic pro
duction relationships. Ibach [144] also emphasized the need to establish a 
working partnership with the natural scientists and pointed out that the dis
covery of important input-output relationships and the use of them to devel
op better management on farms are still a long way off. At the same time he 
illustrated the various kinds of answers that can be obtained through use of 
production functions as applied to problems of fertilizer economics. The 
Tennessee Valley Authority was also involved in the early post-World War II 
work on integrating the conceptual understanding of agronomists, production 
economists, and statisticians for the design of experiments and development 
of fertilizer use data [143] . 

To lay the groundwork for technical data development a number of con
ferences were held to increase conceptual understanding not only within our 
own discipline but also between farm management and production econo
mists and crop and livestock production specialists. Participants at one con
ference addressed problems involved in estimating resource productivity and 
returns to scale and suggested some estimating procedures [123] . Those at 
another conference discussed agronomic-economic relationships in fertilizer 
and crop production data development and use, focusing on general metho
dological considerations and experimental design and prediction problems, on 
fitting functions to data, and on applying or using the data [17] . A sym
posium sponsored by the Michigan Agricultural Experiment Station brought 
together a group of agronomists, economists, nutritionists, and statisticians to 
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exchange ideas and to explore the possibilities for cooperative research and 
education on nutritional and economic aspects of feeding dairy cows [140]. 

In 1957 Heady [111] outlined conditions necessary for cooperative re
search between economists and physical scientists and put forth some special 
considerations in selecting algebraic forms of functions. Other considerations 
in technical data development and data use in this period were statistical 
problems in joint research, problems of inference from experimental data to 
farm situations, use of production function analysis with capital constraints, 
variance estimates for marginal physical products, and substitution rates and 
the inclusion of time in choice of factor inputs [39, 40, 72, 73, 150, 185, 
252, 263] . In regard to time Brown and Arscott [39] noted that in tradition
al production theory optimal factor combinations are usually estimated in a 
timeless setting, placing limits on its application to problems in which time is 
an important variable. In these situations, therefore, rather than providing 
answers to questions of what is the least-cost factor combination for produc
ing a given output and what is the optimal level of output — questions which 
ignore time —we should be providing answers to questions such as this: Given 
some fixed time period for the production process in a subperiod of produc
tion, what is the most profitable factor combination and what is the optimal 
length of time for the subperiods of production, considering the longer over
all production period? They visualized this specification of time in the model 
as particularly applicable to problems in livestock and poultry feeding, where 
various lots or batches can be produced, over the time span of, say, a year. 

After presenting the production economics logic for allocating scarce re
sources among competing enterprises, Doll [72] applied this logic to some 
empirical data to determine the optimal allocation of a limited amount of 
fertilizer between corn and barley. 

Much of the conceptualization and model construction for technical data 
development along with data developments during the first decade following 
World War II were synthesized in Heady and Dillon's Agricultural Production 
Functions [121]. This book is an excellent summary of concepts and re
search procedures relating to physical and firm production functions and 
traces the development of production function analysis — functional forms, 
problems of specification, collection, and analyses of data for functional 
estimates, and economic applications. It ends with a description of the recent 
research based on production function analysis. 

The conceptualizations, the model building, the informal communications, 
and the conferences, workshops, and the like that took place among agricul
tural economists, physical scientists, and statisticians led to a number of 
multidisciplinary experimental efforts. These experiments were designed and 
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put into operation to produce technical data that quantitatively specified 
some of the basic input-output relationships in crop and livestock production 
considered essential to economic analysis. The major efforts reported here 
have been widely publicized in the literature. Multidisciplinary endeavors 
have also been undertaken elsewhere, such as the fertilizer and crop produc
tion experimentation at Purdue University, the University of Kentucky, and 
North Carolina State University. 

In 1953 an article in the Journal of Farm Economics reported on the ef
fectiveness of cooperative research between animal scientists and economists 
[134]. The article included a plea to other schools to extend and improve 
upon the data which had been developed through this research. In this article 
Heady and his co-workers presented data from an experiment designed to 
develop production surfaces and isoproduct contours relating corn and soy
bean meal inputs to pork output.2 Least-cost rations were computed and a 
simplifying technique (a pork costulator) was developed to make it easy for 
farmers to use these data in hog ration decisions. In the following year Heady 
and Pesek [128] published certainly the most comprehensive study of its 
kind that had yet appeared; in it agronomists and economists had jointly 
designed an experiment which produced estimates of corn production sur
faces from varying combinations of N and P2O5. Analysis of the data speci
fied the economic optima for fertilizer use. A number of studies since then 
have sought to determine the crop yield effects of fertilizer and other vari
ables such as rainfall, soil moisture at seeding or planting time, irrigation 
waters, and multiharvest periods [80, 86, 138, 175, 196, 209] . 

In 1966 Hoffnar and Johnson [139] reported on nine years of cooperative 
agronomic-economic research in Michigan. The major goal in this research was 
to design experiments that would produce reliable estimates of economically 
optimum rates of fertilizer. Particular attention was given to problems of 
within treatment variance and of making inferences from plots to actual farm 
situations. 

Paralleling the kind of work done earlier on production relationships in 
pork and corn production, Heady and associates [129] in 1956 reported on 
the first experiment ever designed to permit estimation and prediction of 
milk production surfaces and the quantities of milk, grain, and hay associated 
with this structure. The data generated through this experiment were used to 
show how to arrive at optimal rations and levels of milk production. The 
study was described as methodological, and the authors suggested that it 
could serve as a foundation for further study at Iowa State College and else
where. A second report on a milk production function study at Iowa State 
followed some years later [124]. Variables other than hay and grain —name
ly, cow characteristics such as body weight and age and environmental vari-
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ables such as temperature — were included in the latter study. On the basis of 
the study the authors concluded that future experiments could lead to im
proved estimates of milk production functions if cow characteristics were 
considered along with feed variables in the design. 

In 1967 Hoover and associates [141] at Kansas State University reported 
on a multidisciplinary study where economists, nutritionists, and statisticians 
had worked together on a milk production function study designed to com
plement the study done at Iowa State University. The results from this study 
were reported to be highly supportive of the findings from the Iowa experi
ments. In other words, the Kansas study provided additional evidence of 
slight nonlinearity in the milk production function and decreasing marginal 
rates of substitution of grain for hay. The nature of the milk production sur
faces and the shape and position of the isoquants from the Kansas and Iowa 
studies were highly similar. The Kansas study also suggested that in addition 
to feed auxiliary variables such as cow characteristics and environmental vari
ables should be designed into the experiment. 

To round out the review of literature on milk production function studies, 
two additional reports should be noted. Using data from the Iowa experiment 
in dairy feeding, Coffey and Toussaint [62] made some comparisons between 
optimum feeding and most profitable stomach capacity feeding. They con
cluded that optimum rations lie near the stomach capacity limit for most 
prices of hay, grain, and milk. Moreover, feeding hay free choice to cows 
yields higher returns than does limited feeding when body weight changes and 
additional feeding expenses were considered (i.e., for most feed-milk price 
ratios). The results also showed that the milk isoquants are almost straight, if 
not linear. Paris and associates [211] added further to our knowledge of milk 
production functions in a report of a feeding experiment from which they de
veloped isoquants for whole milk, fat, 4 percent fat-corrected milk, and skim 
milk. The fat isoquants were convex to the origin while the whole and skim 
milk isoquants were concave. The offsetting differences, i.e., the relative ef
ficiency attained in transforming feed into fat versus the relative inefficiency 
of transforming feed into the nonfat components of milk, resulted in 4 per
cent fat-corrected milk isoquants with almost straight line segments, a finding 
substantially in agreement with the Iowa findings. 

Much of the model building and technical data development in farm man
agement and production economics have centered on fertilizer and feeds as 
key variables, but intensive efforts have been made to generate other kinds of 
data for production planning. The development of information on the labor 
input comes to mind here. In 1949 Vaughan and Hardin's [269] Farm Work 
Simplification appeared. This publication was a landmark study on farm 
labor, a synthesis of much of the research that had been done during the war 
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years. The acute manpower shortages during the war and early postwar years 
resulted in the need to increase worker productivity. One response to this 
situation was to find ways to simplify farm work. The American Farm Eco
nomic Association established a Work Simplification Committee, and in 1942 
the National Farm Work Simplification Project was established and funded. 
At Purdue University the Purdue Motion and Time Study Laboratory, under 
the direction of E. C. Young, was organized and set up as an integral part of 
the national project. Farm management research workers from Florida, Ken
tucky, Minnesota, New Jersey, New York, South Carolina, and Vermont also 
became involved in this effort, and the additional names of M. E. Brunk [42] , 
G. B. Byers and E. R. Young [47] , R. M. Carter [57] , S. A. Engene [82] , 
H. Woodworth [282] , and E. C. Young and I. R. Bierly [284] became associ
ated with farm work simplification studies. The underlying purpose of these 
studies was to save time by eliminating unnecessary work or motions and to 
develop easier, faster, and more economical ways of doing farm jobs. 

Most of the other postwar studies on the labor input had a different focus 
but had some similarities with the earlier rime and morion studies. The large 
amounts of budgeting or programming in the postwar period called for vast 
quantities of labor data. But the emphasis was not primarily that of finding 
ways to save labor. The focus was rather on estimating the amount of labor 
actually used on farms in producing crops and livestock under different 
methods and at different scales. The estimated amounts of labor used or the 
labor coefficients could then be employed in budgeting or programming 
studies. But the later labor studies resembled the earlier time and motion 
studies in the sense that both looked at labor in relation to tasks and various 
ways of performing these tasks. This approach is particularly useful in budget
ing or programming farms with widely different resource situations. First, the 
labor coefficients are developed for specific production methods and hence 
should be more accurate than coefficients developed from an average of vari
ous production methods. Moreover, labor coefficients developed by tasks 
(e.g., grain feeding, silage feeding, milking, manure handling) and by different 
ways of performing these tasks can be organized to reflect the amount of 
labor required by different systems, such as alternative dairy chore systems. 
Labor information in this form enhances the value of budgeting and program
ming for farm planning by allowing the choice of system to fit particular re
source situations. 

Aune and Day [7] and Fuller and Jensen [88] used a task function ap
proach and regression analysis in developing relationships between dairy herd 
size and dairy chore labor requirements given various methods for performing 
the various tasks. Their studies showed that increases in herd size are related 
to some labor economies. Langvatn [180] also showed decreasing time per 
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cow as the size of the dairy herd increased. Seagraves [238] compared syn
thesized and labor record estimates of labor requirements in broiler produc
tion. He noted that a number of alternative procedures are available for 
estimating labor requirements, and he emphasized the importance of specify
ing beforehand the purpose for wanting to know labor requirements because 
that may influence the procedure used. 

Changing technology, often having far-reaching effects on whole systems 
of production, calls for a sustained effort in developing technical data as a 
basis for production planning. Drawing on his research experience with swine 
production systems, Kadlec [168] emphasized the growing importance of in
formation on alternative production processes and encouraged researchers to 
seek complete knowledge of the various production systems with an aware
ness of alternative technologies. He urged greater use of experiments and a 
multidisciplinary approach in developing data. 

Reviewing the effort at conceptualization and model construction for the 
development of technical data for use in farm management and production 
economics studies, my judgment is that outside of the Purdue experiments 
generating technical data for alternative swine production systems, the Michi
gan fertilizer and crop production experiments, and the Kansas feed and milk 
production experiments, the comprehensive multidisciplinary approaches to 
the development of these data have been mostly at Iowa State University. 
Given the need for technical data for farm production analysis and planning, 
it is something of a puzzle why comprehensive multidisciplinary efforts have 
not been more widespread and numerous. One possible explanation is that 
multidisciplinary efforts require the building of bridges — the establishing of 
communications and working relations among disciplines —which is not al
ways easy to accomplish. Another possible explanation is that because of con
stantly changing technology physical production relationships are continually 
changing, and for this reason data can soon become obsolete, generating a cer
tain feeling of frustration and resulting in reluctance on the part of research
ers to get involved in comprehensive efforts that may absorb much time and 
many other resources. A third possibility is that such studies may not have a 
high economic payoff; given the variations that do exist in climate and soils, 
it may make little difference whether a farmer applies 150 or 200 pounds of 
fertilizer. A fourth possible explanation is that production economists may 
have turned most of their time and interests toward model building and test
ing which can be based on assumptions of various data sets and forms. Again, 
with the introduction of linear programming shortly after World War II so 
much of the effort of farm management and production economists has been 
involved with developing this technique that there is an increased willingness 
to accept discrete data in the form of the best estimates provided by the 
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physical scientists. But, whatever the explanation, if the kinds or classes of 
problems that have been addressed over the last decade in station bulletins, 
circulars, and reports are an accurate reflection of the data needs of the peri
od, then the overwhelming needs focus on data for analyzing enterprise com
bination and method of production problems. 

In the preceding pages we have reviewed the postwar research devoted to 
the development of technical data for use in economic analysis of farm pro
duction problems. Let us now examine the farm management research that 
was published in the bulletins, circulars, and reports produced by a sample of 
twenty-nine land-grant colleges and universities through the 1960s. Much of 
this farmer-oriented research of course drew on the technical data developed 
and referenced above, but it also drew on other data sources such as farmers 
and physical scientists. 

Farm management and production economics specialists devoted the great 
bulk of their farm-oriented research effort toward developing information 
and guides for farmers to use in choosing enterprises and methods of produc
tion. The largest single group of studies dealt with enterprise costs and re
turns, with enterprise combinations, or with enterprise adjustments to chang
ing technology or prices. Numerous studies dealt with the economics of a 
single enterprise (beef, dairy, cotton, or fruit) and many, through budgeting 
or programming, determined optimal enterprise combinations within varying 
resource situations and constraints. Methods of production studies were de
voted to providing cost information on alternative ways of producing crops 
and livestock involving alternative irrigation systems, fertilizer combinations, 
fertilizer and seed, labor-machinery-equipment combinations, alternative ra
tions, and dryland versus irrigation farming. Given our economy, rich in alter
native farm technologies and highly dynamic in developing new technologies, 
it is not surprising that a great deal of effort was devoted to providing guid
ance in choice of production methods. Nor is it surprising that the choice 
of enterprise was regarded as a most important decision problem, because 
comparative advantage shifts as technologies, prices, and institutions change. 

Next in order of frequency but ranking considerably below enterprise and 
production method studies were studies which yielded information (1) on 
how to improve decisions on farm size, farm finance, and purchases of inputs, 
(2) on what institutional arrangements — such as agricultural policies and 
credit and leasing terms —exist, and (3) on how to improve data collection 
and handling. 

Since large numbers of farmers are involved with choices on farm size, 
many farm management and production economists responded with studies 
on economies to size and on management problems associated with increased 
size. Since increasing farm size often required financing, numerous studies 
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sought answers to questions on financing expansion, capital needs, cash flows, 
and the use of credit, debt load capacity, financing through father-son partner
ship, and corporate arrangements. 

Farmers often have the opportunity of either buying inputs outright or 
hiring or renting the use of them. To provide information for these choices, a 
fair number of studies were made on the costs of owning versus renting land 
and on the costs of owning versus renting power, machinery, and equipment. 
Other cost studies developed information for constructing and operating com
plete systems such as those for irrigation of crops, for forage handling, and 
for swine feeding. Other cost studies simply sought to improve market infor
mation by gathering data on prices paid for land or hired labor, for the rental 
services of land and machinery, and for used machinery. 

Most of the studies on institutions were set up to provide information for 
the farmer's use in evaluating the effects of various agricultural policies and 
institutional arrangements, such as the effects of wheat, corn, or cotton poli
cy, grazing fees and permits, and minimum wages, and the effects of various 
taxes such as real estate, sales, income, and social security taxes. Extension 
farm management specialists particularly have provided much needed in
formation on social security and income taxes. Other studies on institutions 
have dealt with matters such as the effects of pollution controls on farm costs 
and returns and the effects of varying farm bargaining power arrangements on 
farm incomes and consumer costs. Others have developed information on 
various contracts, such as those used in egg and broiler production. 

Studies to improve data collection and handling treated subjects such as 
mail-in farm accounts, coding farm records, collecting and organizing input-
output data in farm management handbooks, programmed budgeting tech
niques, and computer programming. A number of studies yielded information 
on the productivity of various resources, and others treated problems growing 
out of risk and uncertainty, such as yield and income variability. 

Not all information used by farm managers was developed from studies by 
farm management or production economists. Commercial farm managers sug
gest that information from physical and biological scientists also has value in 
farm management. A sampling of the articles in the Journal of the American 
Society of Farm Managers and Rural Appraisers over the postwar period sug
gested that professional farm managers find use for purely technical data. 
About one-fourth of the articles were devoted to technical information on 
such matters as pasture practices, bloat, performance testing, fertility and 
nutritional balance, rations, grain fumigation, European corn borer, weed 
killers, and machinery design. A somewhat smaller proportion was devoted 
to appraisal and leasing of land and to land booms and taxes. About three-
fifths of the sample articles provided economic information and were con-
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tributed primarily by farm management and production economists within 
the land-grant system. These articles furnished information on subjects such 
as costs of production, credit, land valuation, risk and insurance, decision 
shortcuts, capitalization, least-cost machinery, linear programming, computer
ized accounting and other management technologies, economics of beef pro
duction, competitive position of hogs, demand-supply and prices, and financ
ing of agriculture. 

In retrospect then, research for the farmer's use has ranged over a wide 
variety of topics and problems, suggesting that the management of farms is 
a complex business. At the same time the great bulk of the research has 
focused on methods of production and farm enterprise studies. Perhaps the 
postwar price-cost squeeze in agriculture and the resulting narrow profit mar
gins partially explain this emphasis. Information from the studies could help 
guide farmers in reducing production costs through the recombination of 
factors and in increasing gross income through recombinations of enterprises, 
in this manner widening profit margins or preventing them from getting nar
rower. In addition, the existence of numerous alternative technologies and of 
technological, institutional, and market changes provides the opportunities 
and the continuous need for evaluating the choices of production methods 
and of the crops and/or livestock to produce. 

Analytical Techniques 

The previous section focused on some results associated with the shift to 
the neoclassical static firm theory as the new methodological base. In this 
section we examine the most important analytical techniques that have been 
used, together with this theory, as the essential tools for analysis in the post-
World War II period. The discussion is limited primarily to micro applica
tions — mathematical programming, simulation, regression, gaming, and flow-
of-funds. 

Frederick Waugh set the stage for the far-reaching developments in mathe
matical programming that took place in farm management and production 
economics following World War II. In 1951 he wrote, "The main purpose of 
this paper is to test a method of determining the least expensive combination 
of feeds which meets or surpasses each of several stated requirements. The 
'linear programming' techniques recently developed by Koopmans, Dantzig, 
and others are used to provide a definitive solution to this problem" [274] . 
The first decade following the war can be considered a development period 
for mathematical programming. By the beginning of the second decade it had 
become a standard technique that was used in nearly all departments of agri
cultural economics, particularly in farm management and production eco
nomics. 
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In 1953 Waugh [273] reminded us that agricultural economists had long 
used an informal type of programming, referred to as the budget method, 
which he described as not very systematic in that it relied very strongly on 
judgment and intuition. He mentioned at that time that linear programming 
had had few practical applications to real economic problems, but he did 
refer to some promising studies that were under way. Among these were stud
ies by Richard King and his associates at North Carolina State University and 
by Walter Fisher and Leonard Schruben of Kansas State. Waugh saw linear 
programming as a technique that would have wide application, one that 
might prove as important as multiple regression. The extensive application in 
succeeding years attests to the accuracy of his prediction. 

Accuracy in forecasting also should be attributed to Fisher and Schruben 
[85] , who predicted that by the 1960s linear programming would be ex
plored and its limitations would be understood. They contributed to the 
development of this technique by extending Waugh's one-product example to 
two or more products and to alternative price situations. They also comment
ed on the relationship between linear programming and the isoproduct con
tour or function. 

King [174] drew our attention to the possibilities of the new analytical 
tool in solving some practical problems in agriculture. For a manager with 
given resources who must decide on input and enterprise combinations, he 
outlined four techniques for finding a solution: budgeting analysis; produc
tion function, cost function, and revenue function analysis; isoproduct con
tour analysis, and activity analysis. After demonstrating activity analysis he 
outlined some implications of the new technique: (1) it provides a mathemat
ical test to indicate whether the most profitable production plan has been 
suggested; (2) it offers a way of using information now available in the crops 
and animal sciences departments which may be unsuitable for estimating pro
duction functions but which can be used to compare a limited number of 
specific techniques of production; (3) it serves to emphasize the specification 
of the resources available to farmers; (4) it supplies a method for showing the 
profitability of new combinations of resources or larger quantities of re
sources; (5) it is a tool for analyzing the impact of public programs on a farm
ing area; and (6) it points to the need for the addition of matrix algebra to 
the economist's mathematical kit. Twenty years later most of us would 
probably say that these indeed were the implications and then some. 

Emphasizing the power and versatility of the new technique, Swanson and 
Fox [255] applied activity analysis to the problem of livestock enterprise 
selection in 1954, a time when its use was still limited because of excessive 
computational work. Commenting on its "apparent complexity," Heady 
[115] laid some groundwork from which expansion in use of the tool could 
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take place by a simplified presentation of the underlying logic and computa

tional procedures. 
Further developments in linear programming as an analytical technique ap

peared in the mid-1950s. Boles [30] systematically unfolded its application 
to farm management problems in a step-by-step procedure (a sterling piece of 
pedagogy) and pointed to its principal advantages over budgeting. Swanson 
[254] illustrated the solving of a linear programming problem through the 
use of an electronic computer. Babbar, Tintner, and Heady [8] presented an 
exploratory analysis for an Iowa farm situation with variations in input-
output coefficients which in turn influenced probable outcomes in produc
tion plans. Smith [240] illustrated how linear programming can deal with 
situations in which the opportunity cost of using an input, produced or 
available on the farm, is different from the price of that input —a two-price 
problem for inputs. Peterson [214] showed how linear programming can be 
used for the simultaneous selection of optimal crop and livestock enterprises. 

At the annual meeting of the American Farm Economic Association in 
1955 McCorkle [188] discussed linear programming as a tool in farm manage
ment analysis. Because of frequently appearing problems involving choice 
from numerous alternatives and because of the adaptability of linear program
ming to various kinds of problems, he regarded it as a very important tool. He 
warned, however, that it is no panacea for farm management analysis and sug
gested that fieldwork, experimental evidence, and careful formulation of the 
problem are still keys to successful farm management analysis. 

In a joint meeting of the American Farm Economic Association and other 
associations, Bishop, Katzman, and Swanson [23, 170, 251] reported on vari
ous applications of mathematical programming. Bishop demonstrated the use 
of linear programming in evaluating part-time farming. Swanson pointed out 
how linear programming was especially applicable to corn belt farms that sup
port a wide range in choice of enterprises, including complex interrelation
ships between crops and livestock. Both Bishop and Swanson indicated the 
usefulness of linear programming in determining the sensitivity of solutions to 
price changes, particularly where the optimal solution relates to a relatively 
long production period. Swanson suggested than an important use of linear 
programming is as a check on the general nature of recommendations made to 
farmers. Katzman, following Waugh's pioneering effort on a similar problem, 
illustrated the use of linear programming in providing an exact and unique 
solution to the problem of determining a least-cost broiler diet meeting cer
tain nutritive requirements. 

Candler [48] reported on a procedure whereby linear programming solu
tions can be provided easily for a large number of capital situations — solu
tions based on capital as a continuous variable. This procedure can provide 
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results that fit a number of farms with similar "other" resources but with 
varying capital availabilities. 

In view of the fact that linear programming was still being done extensive
ly on desk calculators in 1956, Boles [31] presented a method for condensing 
a problem so as to reduce the number of iterations that need be performed. 
Although linear programming had been regarded exclusively as a tool for pri
vate decision making on resource use, Heady [106] visualized how it could be 
used to provide a framework for selecting important problems for research. 
Using ranch management to illustrate his point, he suggested that if linear 
programming solutions indicate that forage supplies in August limit the scale 
of operations, then research should be devoted to increasing forage supplies 
in August, not to increasing them in June. 

In 1957 Candler [49] illustrated variable price programming. He viewed it 
as an efficient technique for evaluating the effects of price changes com
patible with a given farm production plan, for evaluating the effects of chang
ing support prices on farm income and optimum production plans, and for 
estimating normative supply functions for a farm or region. To emphasize the 
practical application of linear programming solutions, Puterbaugh and as
sociates [219] presented a farm situation, production possibilities, a solution 
tableau, and an analysis of this tableau and its stability. Noting the orienta
tion that the linear programming effort appeared to be assuming until the late 
1950s, McAlexander and Hutton [186] pointed out that most of it had been 
of a maximizing type. They then proceeded to discuss several methods for 
setting up minimization type problems and related the minimization form to 
the maximization form so that those who had worked only with the latter 
would be able to benefit from the presentation. 

Heady and Candler's Linear Programming Methods [119] , a handy refer
ence book for teaching and research, was published in 1958. The information 
on preparing and coding data for computers, on shortcuts and checks, and on 
mapping can be valuable in the research time it may save. Moreover, the de
tailed description of the step-by-step procedures of numerical analysis is help
ful to both teacher and student. 

Coutu [64] viewed linear programming as an excellent teaching device in 
working with low-income farmers. In going through the processes of identify
ing resource restrictions, classifying resources relative to productivity levels, 
and so on, Coutu reasoned that the farm management worker gets involved 
with the farmers in evaluating alternatives and in evaluating goals and objec
tives with the result that he acts more as a teacher than an adviser. Knudtson 
and Cochrane [176] used linear programming to derive a supply function for 
flax at the firm level. 

Articles on dynamic programming began to appear in the late 1950s. Lofts-
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gard and Heady [183] argued that farm and home plans could be made more 
realistic by including time and more farm-household interdependence. Then 
with a dynamic programming model (dynamic in the Hicksian sense in that 
inputs and outputs are dated) they solved the optimum for any one year. This 
optimum was a function of the optima in previous years, of the availability of 
capital and the returns on capital in previous years, and of the need for house
hold consumption at different points in time. The procedure specified the 
plans for the transitional years before the optimal plan is reached; heretofore, 
programming or budgeting typically had provided a plan for some future time 
with no information covering the period between that plan and the existing 
one. Candler [51] , reflecting on this study, pointed out that there was no real 
difference formally between normal linear programming and Hicksian dynam
ic programming. He added that if the only difference between years is the 
supply of capital, as was suggested by the description of the "case farm situa
tion," then we have a problem in which parametric programming would re
duce the computing burden. 

The linearity assumption underlying the standard programming model has 
been of concern to farm management and production economists. Giaever 
and Seagraves [90] in 1960 were concerned about the large number of enter
prises that often were included in the optimal solutions of linear programs, 
possibly because they did not allow for economies to size. They attempted to 
extend or improve programming techniques by examining several procedures 
for solving programming problems when economies to size exist. Candler and 
Manning [53] described a modified simplex procedure for linear program
ming problems with one or two input coefficients displaying decreasing aver
age costs. They drew on parametric programming as a means of examining all 
points on the relevant section of the production surface to find the plan 
yielding the highest income. 

The continuity assumption of orthodox linear programming which permits 
a variable to take on any value (integer or noninteger) in the optimal solution 
may pose something of a problem in situations involving indivisibilities. In 
the early 1960s Musgrave [201] showed how integer and mixed integer pro
gramming could be used to overcome that problem as well as the problem of 
increasing returns. (See also [184].) 

Parametric programming was developed to measure how sensitive a solu
tion is to variation in the technical and/or price coefficients. The parameter 
most often varied was product price, although some interesting studies using 
variable factor pricing have also been made. Among these was a study that 
Weeks [275] designed to estimate the conditions under which wheat would 
be fed to livestock. The model was developed to select simultaneously the 
animals to be fed and their rations; the solutions were obtained by paramet-
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rically varying the price of wheat. Varying the price changed the marginal op
portunity cost of alternative livestock enterprises so as to suggest that the 
choice of feeding ration and feeding activity should be made simultaneously. 

With time, programming models have become more and more intricate, 
usually as a consequence of trying to construct them so that they more ac
curately mirror the planning reality wherein at least some of the variation is 
of a stochastic nature. Merrill [190] made a comparative analysis of a multi-
period stochastic linear programming model and a "linear team" program
ming model to determine their application to a farm planning problem. Each 
of the models considered both time and uncertainty. From the comparison he 
concluded that the optimal solutions differed little. Apparently the differ
ences in the profitability of the activities was so large relative to the variances 
of the profits that accounting for variability in profits made essentially no dif
ference in the optimal solutions. 

Recently Candler and associates [52] have described their experiences in 
designing computer programs for farm management extension use. They ar
gued that we have given too little attention to the gap between the software 
requirements for research and those for extension use. They reasoned that the 
needs in extension were more demanding than in research and that this at 
least partly explained the gap. They contended that in extension there was a 
strong need for clarity, speed, and reliability. Too there was a philosophical 
difference between extension and research in that a research worker often 
wants to change the structure of the problem while the extension worker 
takes the structure as a given and wants to know how the optimal farm plan 
changes when yields, factor, and product prices are changed. 

But despite the possible lag in the development of computer software for 
extension uses, extension workers have made far-reaching applications of lin
ear programming and electronic data processing (EDP). Soon after the advent 
of linear programming in agricultural economics, extension farm management 
specialists began to explore its use in developing farm plans for individual 
farmers. Over the past fifteen years many farms have been the focus of pilot 
projects to test the feasibility of linear programming in farm planning and to 
explore it as a tool for economic education. A few of these pilot projects are 
Purdue's Top Farmer program, Nebraska's least-cost feed project, Penn 
State's educational service project, Oklahoma's Feedmix program, Missouri's 
cattle feeder ration program, and Ohio State's whole farm program. Much 
concern and criticism have evolved over the high costs of programming indi
vidual farms. Various efforts have been made to reduce these costs by mecha
nizing the data-gathering process and by reducing the overhead costs per 
farm. One approach is to linear program typical or representative farms, but 
this method has not met with great success because of the difficulties of 
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adapting the results to the uniqueness of individual farms. Also, most individ
ual farmers are not likely to work from a bulletin in adapting linear program
ming results from a typical farm to their own. In the past few years efforts 
have been under way in many states to build a standardized matrix, to be 
held in computer memory, for which individual coefficients can be changed 
to meet the desires of individual farmers. The procedure reduces the amount 
of time used in working with the individual farmer and reduces the amount of 
new input data needed for each linear programming run. The Automatic Corn 
Budget developed at Purdue illustrates the procedure [52]. 

In conjunction with or separate from the linear programming effort over 
the past ten years extension farm management has been involved with a num
ber of computerized farm record projects. Examples are the Michigan State 
Today's Electronic Farm Records for Management (TELFARM) and the Wis
consin electronic records program. In some instances extension personnel 
have worked directly with farmers on these projects, but in other instances 
they have worked through commercial firms, helping them develop and im
plement computerized farm record projects as services to fanners. Computer 
programs developed by extension often have been used by commercial firms 
as the basis for their own programs. 

The extension-operated computer farm record projects have most often re
lied on the mail-in method for obtaining the data from farm records. The rec
ord projects have served as a mechanism for conducting many other tradition
al extension farm management programs and for budgeting, programming, 
and counseling on management problems. Throughout the development and 
operation of the record projects there has been a sustained interest in tying 
the record to forward planning. Plaunt [215], in discussing the application of 
EDP to problems of farm record keeping and farm business analysis, saw the 
development of a comprehensive EDP farm record system as a way of getting 
detailed physical and financial information on inputs and outputs for each 
major production process within the farm business. In his view, once that in
formation was on hand, a wide assortment of other research and extension 
goals would be attainable. 

To date, however, there has not been much success in formally tying rec
ord keeping to a forward planning process. One project in the northeastern 
United States does have a component whereby the farmer can feed a forward 
plan for the coming year into the computer. The computer then runs com
parisons of this plan with his record as it evolves through the year. Illinois al
so has a project wherein farm records by EDP are tied to forward planning via 
linear programming. 

Testing of remote terminals for use in farm management extension pro
grams has been widespread in the last few years. An estimated fifty to sixty 
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separate computer applications for use through remote terminals have been 
prepared in various states. Approximately fifteen states have tested the use of 
remote terminals and about ten of these have terminals in field offices. At the 
same time considerable effort is being expended in building data banks for 
storage and retrieval of information. Generally, many view the use of remote 
terminals as a successful effort, and many believe there is tremendous poten
tial for further use of them in extension farm management in the near future, 
particularly as the inventory of computer software in the form of decision 
aids develops. 

At the beginning of the 1960s a survey report revealed that almost all de
partments of agricultural economics used linear programming in research 
(mostly in farm management and production economics), that the majority 
of the departments taught it, and that 30 percent used it or planned to use it 
in extension [83] . The same report noted that most of the modifications at 
that time in the standard programming model were transportation, variable 
pricing, and dynamic programming. Through the 1960s other modifications 
were made — modifications to handle discontinuities, scale variants, time, and 
uncertainty. The post-World War II period saw linear programming develop as 
an educational and research tool, numerous refinements in the standard mod
el to make it applicable to a variety of situations, and the adoption of it 
throughout the country in farm management and production economics, re
search, and education. On the basis of the station bulletins and circulars from 
a sample of land-grant colleges and universities, mathematical programming 
now ranks along with budgeting as the most widely used analytical techniques 
in farm management and production economics. 

Even though the main reliance has been placed on budgeting and pro
gramming, other analytical tools or techniques have also been explored and 
used at the micro level. Burt and Allison [44] used dynamic programming (as 
defined by Bellman) for deciding when to leave land fallow rather than plant
ing wheat under dryland conditions. This Markovian model involved a multi
stage decision process in which the task was to find a sequence of decisions 
that maximized or minimized the objective function. Soil moisture at wheat 
planting time was the variable on which the decision was based. 

Simulation is one of the new techniques and is certainly in the exploratory 
and developmental stages. Suttor and Crom [250] have argued that comput
ers have made large complex models feasible in terms of time and costs and 
that the numerical solutions of simulation models make them particularly 
useful for examining policy issues of firms and of other decision-making 
units. Halter and Dean [97] reported on the possibilities of using computer 
simulation in evaluating management policies under uncertainty of prices and 
weather. They warned against the use of simulation at the firm level when an-
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swers can be developed with simpler techniques. At the same time they did 
suggest that there are a goodly number of questions at the firm level for 
which adequate answers cannot be provided by other techniques. Zusman and 
Amiad [285] reported on the results of applying simulation techniques to 
solve the decision problems on a farm in the Negev region (Israel), which has 
low and variable rainfall. One of their objectives was to appraise the useful
ness of this technique for solving farm management problems. In its use for 
farm management they alluded to its high cost in terms of man and computer 
time, but on the positive side they added that once a model has been devel
oped for one farm it can be adapted to other farms with minor modifications 
and that a farm manager equipped with a program simulating his farm can 
keep it up to date at very low cost. They viewed it as a promising tool for use 
mainly by extension workers and operators of large farms with access to 
computers in farm planning and management under uncertain weather condi
tions. Patrick and Eisgruber's study [213] showed that simulation models can 
be used to approximate the farmer's decision-making process with reasonable 
accuracy. Anderson [4] described a simulation program designed to deter
mine the optimal crop pattern on irrigated farms. The optimal pattern was 
based on making the most efficient use (that is, the use that would produce 
the highest net income) of the predicted water supply throughout the season. 
An interesting feature of this program is its several decision points: an irriga
tion organization allocates water to farms and irrigators, and farm managers 
decide on the crops to irrigate and on the order in which to irrigate them. 
Ikerd and Schupp [145] developed a decision model for continuous sequence 
production processes of variable length. Their computer simulation program 
compared continuous sequences of fixed lengths with the variable length 
model. When there is continuous sequence production, the problem becomes 
one of maximizing profits per unit of time rather than for any single produc
tion process. 

Most who have firsthand experience with the use of simulation for firm-
level problems suggest that we consider simpler techniques for answering 
questions before deciding on simulation. The costs of developing the pro
grams are high, and given that fact simulation appears at this time to be more 
appropriate as a tool for macro problems. 

Regression, of course, is a tool used widely in aggregate production func
tion analysis, which is reviewed elsewhere. It is also a tool much used in par
tial production function analysis of certain biological processes within the 
firm, such as specifying fertilizer and crop yield relations and feed and milk 
relations, which have already been discussed. It has been used but little for es
timating enterprise production functions. Using Illinois enterprise cost ac
counting data from twenty-seven dairy-hog farms, Beringer [22] fitted four 
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functions (three enterprise functions and one aggregate function) for the 
whole farm. His comparison of the enterprise functions with the aggregate 
function suggested that the former provided more meaningful estimates for 
management than the latter. However, the errors of the regression coefficients 
were very large, and the intercorrelations among the independent variables 
were high. The high intercorrelations, along with the other problems usually 
associated with this type of analysis, suggests that more study is needed if the 
procedure is to be useful to firm managers. Beringer's effort would appear to 
be a step in that direction, because certainly whole farm production function 
analysis has a role only as a general guide to macro policy decisions. 

Game theory has been used sparingly as an analytical technique in farm 
management analysis. It is a technique used for decision making under uncer
tainty. Dillon [70] reported on an application of game theory to choice of 
cattle feeding program, using various decision criteria. He drew no strong con
clusions, but he did put the theory to an empirical test. At present game 
theory can be described as an orderly way of viewing decision making and 
therefore it may serve as a source of hypotheses for testing. Whether the 
knowledge and application of game theory by farm operators will improve de
cision making is an open question. 

An analytical technique that has added an important new dimension to 
farm management analysis is the flow-of-funds analysis. Mueller [199] has de
scribed this technique as embodying no production plans of its own other 
than matching sources and uses of funds in a given period. He saw it as com
plementary to budgeting or linear programming in evaluating the potential 
effects of proposed production plans on the financial position of the firm. It 
might also be added that the expected financial position of the firm in the 
planning process may also affect a farmer's choice of production plans. Flow-
of-funds analysis provides a way of integrating financial management with 
farm and household planning or management. 

The Development of Regional Activities3 

In the spring of 1946 a small group of agricultural economists met in 
St. Paul, Minnesota, to identify issues that needed to be faced in farm man
agement research.4 This meeting was the source of extensive developments in 
farm management and production economics. A meeting in the fall of 1946 
in Madison, Wisconsin, was essentially an extension of the St. Paul meeting. 
The participants in the Madison meeting recommended that the experiment 
station directors of the north central region be asked to name members to a 
regional farm management research committee and suggested that the Farm 
Foundation act as a catalytic agent to bring interested individuals together to 
discuss lines of work, ideas, or problems and to take suitable action. They felt 
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that not many farm management problems lent themselves to regional study, 
but they did believe that a regional farm management research committee 
could make its most important contributions in research methodology. The 
directors approved the recommendations of the Madison group, and in April 
1947 a committee of agricultural economists active in farm management be
came known as the North Central Farm Management Research Committee. 

THE NORTH CENTRAL FARM MANAGEMENT 
RESEARCH COMMITTEE (NCFMRC) 

From its very beginning the NCFMRC recognized the importance of act
ing as a forum for discussion of research problems and methods, but it also 
engaged in actual research. A proposed study of the economics of soil conser
vation became the first to be approved and funded as a regional project. The 
early 1950s saw the fruits of the work on this project in the form of theses, 
articles, and bulletins on the economics of cropping systems, on fertilizer use, 
on harvesting and storing forage crops, on livestock feeding, on obstacles to 
soil conservation, and on budgeting techniques. Since adjustments to soil con
servation farming in many instances meant increased forage production on 
farms, the NCFMRC soon became involved in grain-forage substitution rela
tionships in livestock production. This involvement took the form of search
ing the existing data from livestock feeding experiments, organizing meetings 
and conferences with livestock nutritionists, and planning and conducting 
livestock feeding experiments in cooperation with livestock nutritionists. The 
purpose of this was to obtain data in a form applicable to an economic anal
ysis of grain-forage substitution and level of feeding in livestock production. 
Similar arrangements were made between NCFMRC members and crop and 
soil specialists to get at the economics of fertilizer use. 

The NCFMRC members recognized both micro and macro aspects of the 
soil conservation problem. It was observed that study of the economics of 
soil conservation must recognize both the individual farm and social aspects, 
differentiating between those practices that were profitable for the individual 
farmer and those that were not but were vital to the general welfare. How
ever, the NCFMRC never dealt in a substantive way with the externalities of 
the soil conservation problem and consequently missed a great opportunity 
for developing socially comprehensive guides to resource use. It was recog
nized that time considerations for the individual farmer were likely to differ 
from those for society and that because of this difference some practices 
would be of economic interest to the individual farmer and some would not 
but could be of interest to society. Not recognized, or at least not brought in
to the analysis, was the consideration of farming practices profitable to the 
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individual farmer but so costly to society that farmers who engaged in such 
practices might be expected to reimburse the public for the social cost. 

The need for management grows out of risk and uncertainty, and in the 
early 1950s some NCFMRC members became interested in the study of 
manaagerial processes. What later became known as the Interstate Managerial 
Study had its beginning at this time. In the early to middle 1950s the com
mittee members also began to focus on what later became widely known as 
the price-cost squeeze in commercial agriculture. Linear programming was al
so introduced at this time and discussed within the committee as a new re
search technique, and the committee held a conference on the problem of 
farm size and resource productivity [123]. 

In the last half of the 1950s the committee set to work to improve the in
formation and data available for farm and home planning. This period also 
saw the earlier planning for the Interstate Managerial Study grow into a large 
study of managerial processes in farming. The study was not a formal 
NCFMRC effort, but the personnel who planned and conducted it were also 
members of the NCFMRC. During the same period the NCFMRC organized 
work conferences on agricultural adjustments in a growing economy, on sup
ply responses, and on dairy feeding. It was involved in cooperative studies be
tween animal nutritionists and farm management specialists or production 
economists on livestock feeding experiments — primarily involving dairy and 
other ruminant livestock. Largely as a result of the activities of the agricultur
al adjustment subcommittee of the NCFMRC, the end of the decade saw a 
blossoming forth of aggregate supply response study proposals and study pro
grams. The NCFMRC's regional project proposal on supply response for hogs 
and beef cattle was given formal approval by the directors. Another regional 
aggregate supply response study under way at this time was the Lake States 
Milk Supply Response Study, again not a formal effort by the NCFMRC but 
involving members of it. These supply response studies turned out to be of lit
tle help to policy makers except to suggest to them what production could be 
given certain price and resource constraints. However, for use in predicting 
supply response, the models providing the framework for these studies had 
little value. The models were inadequately constrained, largely owing to fail
ure in identifying and specifying realistic behavioral equations in the models. 
At the end of the decade a study of the human factor in farm management 
was funded. 

In the 1960s seminars on expectations and basic managerial research sug
gested that the subject of management continued to command attention. 
Conferences or symposia on the farm firm —growth, financing, basic structur
al modifications as related to structural changes in the economy as a whole — 
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showed sustained interest in how the farm firm grows, how growth and 
change are financed, and the implications for the farm firm of vertical integra
tion and other structural changes in the economy. A seminar on supply func
tion work indicated that study continued in that area. Another seminar re
vealed a renewed interest in the use of farm records, largely in records as an 
information system (mail-in or other) that could possibly be utilized with 
greater effectiveness in farm decision making through the use of electronic 
equipment. Other discussions focused on the role of farm management re
search and of United States research analysts in developing countries. In the 
1960s the NCFMRC showed interest not only in structuring alternative farm 
management information systems but also in the storage and retrieval of this 
information, and it arranged to cooperate with the USDA in creating a data 
bank for farm planning. 

The regional effort in farm management and production economics, 
stretching over more than two decades (1947-70) was highly instrumental in 
making farm management an integral part of applied agricultural economics. 
Throughout its history the NCFMRC never lost sight of its initial goal, name
ly, to serve as a forum for the discussion of problems and research methods. 
Through the earlier period of its history the single most important contribu
tion of the NCFMRC, particularly as a result of the efforts of Earl Heady and 
Glenn Johnson, was improvement in research methods at the micro level and 
a wide diffusion in the use of these methods. In fact, throughout its history 
the use of theoretical models (with foundations in economics) for analyzing 
problems has been important in the basic approach of the NCFMRC. 

Further evaluation of the regional effort in farm management can perhaps 
best be accomplished by noting what appear to be the central concerns of the 
parties that contributed to this regional effort. The experiment station direc
tors who facilitated the regional effort by approving meetings, allocating 
funds, and advising on administrative matters were ordinarily concerned over 
whether research proposals, activities, and results had a regional orientation. 
Directors would tend to regard with favor project proposals that addressed 
themselves to problems regional in scope, to integrated research efforts by the 
participating states, and to research results that permitted strong inferences to 
be made to populations extending at least beyond the boundaries of one 
state. Possibly only three north central regional research projects, two of 
them informal (i.e., without regional funds) and one formal (regionally ap
proved and funded) met this test. The first two of these were the Interstate 
Managerial Study and the Lake States Milk Supply Response Study, and the 
third was the Supply Response and Adjustments for Hogs and Beef Cattle 
Study. In all three instances state participants agreed on a common model or 
analytical framework to assure a fully integrated approach. 
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The Farm Foundation, which provided meeting facilities and funds for 
travel, conferences, publications, and secretarial and other services, was (as in
tended) an effective catalytic agent in bringing individuals together to discuss 
lines of work, policies, ideas, and problems. The enthusiastic and intensive ef
forts of Joseph A. Ackerman, the foundation's director for many years, did 
much to stimulate others who were involved in regional study. Particularly 
over the first decade of regional work the foundation emphasized that re
gional committees produce what will be useful to farm people. 

The USDA, which always had representation on the NCFMRC, has had a 
long history of helping to coordinate and strengthen the joint efforts among 
states and between states and the agency. The USDA was anxious to fulfill 
this role in its relation with the NCFMRC, and these responsibilities were ably 
carried out by C. W. Crickman and others. In addition, the USDA often sup
plemented state and regional funds to support the work of the NCFMRC. 

Earlier we noted that the primary concern of NCFMRC members was to 
utilize the regional mechanism to improve research methodology. This in no 
way implies that they were not interested in engaging in regional research 
aimed at finding solutions to farm problems. It has already been mentioned 
that in its first decade of work the NCFMRC regarded as its biggest contribu
tion the improvement of research methods at the micro level. The improved 
methods were in turn applied at both state and regional levels to problems of 
farm resource use, such as choice of cropping system, level of fertilizer appli
cation, fertilizer and feed combinations, and level of soil conservation. Then 
in the wake of World War II the nation's farmers were caught up in a price-
cost squeeze and the concomitant problems of aggregate farm product supply 
responses, farm size, and resource productivity. The result was that NCFMRC 
concern shifted considerably to macro level problems. This writer recalls Earl 
Heady saying in the early 1950s that it would be a mistake for the NCFMRC 
to go over the same ground again. In the general problem of agricultural ad
justments NCFMRC members felt that the area of aggregate supply responses 
in relation to changing product prices, changing technology and factor prices, 
and changing farm size and farm numbers was the one in which little informa
tion was available to help guide policy makers and farmers in resource use. 
Moreover, the methodology for handling these problems was not very well de
veloped. Thus, although the NCFMRC did not entirely neglect micro level 
problems (in most models for aggregate analysis, aggregate adjustments to 
varying prices and so on were built up from typical farm adjustments to the 
included variables), much of its work through most of the 1950s and the ear
ly 1960s was devoted to macro level problems. In 1960, however, there were 
those in the NCFMRC who voiced uneasiness about what appeared to them 
to be a macro orientation in the work of the NCFMRC specifically and 
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among farm management workers generally. Some felt that the NCFMRC and 
farm management had shifted too far away from the objective of providing 
farmers with information that would help them to make better decisions. 
Moreover, they thought a continuation of this emphasis would lead others to 
move in and to work on farm operator problems. In addition to their concern 
over the increased emphasis on macro problems, some NCFMRC members 
felt that time and effort devoted to training foreign students was diverting at
tention from critical problems in the domestic micro area. Through the 1960s 
some NCFMRC members continued to be troubled by what they regarded as 
the committee's failure to stimulate research of immediate value to individual 
farm operators. Although this did not deter the committee from establishing 
a subcommittee on foreign farm management, it did result in considerable 
micro reorientation through the 1960s, reflected in the establishment of a 
new farm records subcommittee and subcommittees on livestock, crops, and 
soil management. Thus, the regional effort in farm management appears to 
have completed a cycle which began with emphasis on the micro, shifting to 
the macro, and then back to the micro. At the time of this writing the region
al endeavor in agricultural economics has been reorganized. All existing re
gional research committees in agricultural economics have been closed out, 
and three regional committees have been set up. What emphasis farm manage
ment and production economics will have in this new organization is not 
clear, but farm management is likely to be viewed and studied in a closer rela
tion to marketing and processing — to agribusiness generally — and to reflect 
more realistically the structural changes taking place in agriculture. But what
ever the future of regional efforts in farm management or production eco
nomics, it is clear at this point that the NCFMRC has been an important fo
rum for discussing and delineating problem areas in farm management and 
production economics and for improving and diffusing research methods. 

THE SOUTHERN FARM MANAGEMENT RESEARCH COMMITTEE (SFMRC) 

The SFMRC was also created in the late 1940s under the sponsorship of 
the Farm Foundation. Early sessions of the committee and its subcommittees 
were devoted to the review and discussion of research methods and empirical 
procedures applicable to problems in farm management and production eco
nomics. These considerations covered a broad range of subject matter includ
ing budgeting techniques, production functions, and sampling procedures. As 
the field of farm management and production economics developed in terms 
of alternative empirical techniques, the committee continued to serve as a ve
hicle for updating the skills of committee members, and, through them, of 
professionals in the south. For example, in the late 1950s a workshop on lin-
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ear programming was conducted in Raleigh, North Carolina [241]. A similar 
session in Stillwater, Oklahoma, in 1970 was devoted to simulation. 

The SFMRC has served as a clearinghouse for emerging ideas and as a 
source of information relating to planned and existing work in the region. 
Each year a subcommittee has issued a list of publications released by the var
ious participating states. Clearly this activity has improved communications 
between institutions in the region. 

Early in its history the SFMRC initiated an extensive review of farm man
agement and production economics problems. This consideration culminated 
in the selection of a project dealing with the estimation of supply functions 
for major southern commodities based on aggregated typical firm supply 
functions. The project was initiated in 1958 after an intensive workshop ses
sion in which alternative research methods and procedures were considered. 
The supply response study was terminated in 1968 when a livestock project 
was initiated. During the late 1960s and early 1970s the committee focused 
its attention on the potential role of production economists in rural develop
ment research. 

In retrospect, it is clear that the SFMRC had a major impact on the quality 
and quantity of farm management research produced in the south. Further, 
the committee greatly enhanced the capacity of professionals within the re
gion to carry out future research projects through its continuing emphasis on 
the professional development of individuals and groups. 

THE NORTHEAST FARM MANAGEMENT RESEARCH COMMITTEE (NEFMRC) 

Over the past two decades the NEFMRC was an influential force in re
search, teaching, and extension programs in the northeast. This committee 
too was organized under the sponsorship of the Farm Foundation and was 
composed of appointed agricultural economists from the land-grant colleges 
in the region. 

The purposes of the committee are described well in a quotation from the 
trust agreement of the foundation: "To stimulate and conduct research and 
experimental work for the study of any economic, social, educational, or sci
entific problem of importance to any substantial portion of the rural popula
tion of the country, including problems of production, marketing, and pur
chasing, and the sound coordination of the agricultural with the industrial, 
financial, and mercantile life of the country." 

The committee initiated its work in 1951 with its mission clearly focused 
on problem identification and solution within a regional framework. Its early 
efforts were aimed at the development of a regional project in which most 
representatives might cooperate. Such emphasis led to a formal regional pro-
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ject on the economics of forage production and utilization. This action re
flected the heavy emphasis on dairying in the region and the continuing ne
cessity to improve production efficiency. 

The development of a formal regional project gave impetus to the role the 
NEFMRC played in the ensuing years. Specific problems were identified and 
their main aspects were discussed. If sufficient interest in a problem was gen
erated in two or more states, a subcommittee composed of agricultural tech
nicians and specialists not necessarily of the parent committee was appointed. 
Such subcommittees developed regional projects to find solutions to prob
lems and reported on progress to the regional research committee. Over some 
twenty years such problems as labor management, equipment efficiency, farm 
size and production cost relationships, irrigation, milk supply responses, and 
the relation of farming to the urban fringe were studied, and nearly two hun
dred reports based on the results were published. 

An educational program for its own members was another facet of 
NEFMRC operations. A standing subcommittee on research methods used 
some time at each semiannual meeting to discuss developments in research 
methods and empirical procedures applicable to problems in production eco
nomics. This activity had substantial benefits to the cooperating members. 
More uniformity in procedures and a continuing advance in techniques led to 
the application of more sophisticated theory and analytical tools. The quality 
of research results of the subcommittee improved greatly with beneficial re
sults to the users. One major development in this area was the publication of 
Budgeting — Tool of Research and Extension in Agricultural Economics. This 
bulletin became a standard guide for budgeting in the United States and in 
foreign countries. Throughout the period the research committee was in con
stant touch with a panel committee in extension farm management, giving 
rise to a two-directional flow of information. Problems of field importance 
were referred to the research group and results of research projects were used 
by extension workers. 

Few developments in agricultural economics in the northeast have had as 
much influence on the scope and method of farm management and produc
tion economics research as the regional committees sponsored by the Farm 
Foundation. Benefits to problem identification and solution and improve
ments in research methods resulted, and, more importantly, the capacity of 
current and future research and extension workers in farm management and 
production economics was enhanced. 

THE WESTERN FARM MANAGEMENT RESEARCH COMMITTEE (WFMRC) 

The WFMRC was organized in 1955 by the Western Agricultural Eco
nomics Research Council with the promise of financial support by the Farm 
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Foundation. Eleven adjoining western states and the USDA each appointed 
one representative to the first annual meeting, which was held in July 1955 at 
Fort Collins, Colorado. Representatives from Texas and Hawaii were included 
later in the regional committee. At the initial meeting areas of research con
sidered important to western agriculture were discussed. These included 
problems of scale of operation, management alternatives in plant husbandry, 
management alternatives in animal husbandry, enterprise combinations, the 
impact of technology, research methodology, the effect of institutional ar
rangements, and financial management. 

The functions of the WFMRC were initially defined very broadly, giving 
the committee ample scope in which to define its objectives and operating 
procedures. "The functions developed by the Committee and agreed upon by 
the Council included: (1) Annually review, identify, and evaluate emerging re
gional economic problems in the farm maangement areas; describe and evalu
ate ongoing research; determine additional research needed; and develop 
methods and tools for attacking new and important problems for western 
agriculture. (2) Develop and propose regional research projects as needed. (3) 
Improve the quality and effectiveness of regional research by providing a fo
rum to facilitate an exchange of ideas and information concerning research-
able problems of relevance in western agriculture. (4) Provide an annual re
port to the WAERC which summarizes the activities of the Committee."5 

To fulfill the first two functions the WFMRC developed and implemented 
research on forage harvesting, machinery use, appraisal of opportunities for 
adjusting farming to prospective markets, capital-labor substitution and de
mand for agricultural labor in the western region, and economic growth of 
the agricultural firm. To fulfill the third objective it was emphasized that 
workers in closely related research areas must be kept informed; whenever 
possible resource specialists from outside the region were called upon to par
ticipate in the exchange of ideas and information. 

Like other regional committees the WFMRC held a number of confer
ences, symposia, and workshops. Reports emerging from these meetings have 
helped to develop subject matter in various areas, particularly in management 
and firm growth. 

Agricultural Adjustments and Aggregative Analysis 

Accumulated personal savings, pent-up domestic demands, resource needs 
to convert the domestic economy from war to peacetime activities and to re
build the war-torn economies of Western Europe all contributed to high levels 
of industrial activity and employment and a high level of growth in the over
all economy following World War II. But it was not long before it was appar
ent that United States agriculture was not sharing in that growth. War de-
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mands had left us with an expanded agricultural producing plant. The agricul
tural production capacity of Western Europe recovered rather quickly, and 
the adoption of new technology on United States farms added further to do
mestic production capacity. Farm product prices declined, surpluses accumu
lated, and the costs of inputs climbed as the industrial and agricultural sectors 
bid for the materials going into those inputs. Discussions began to focus on 
the price-cost squeeze in agriculture and on agricultural adjustment problems. 
Laborers were moving out of agriculture in search of better jobs and more in
come, the total number of farms was beginning to decrease, and the acre-size 
of farms was beginning to increase at rapid rates. 

Farm management and production economists soon became heavily in
volved in finding solutions to the United States price-cost squeeze farm prob
lem and in developing educational programs to describe the problem and sug
gest action leading to solution. Some aspects of this involvement have already 
been noted in the preceding section. In this section we will first discuss the 
general agricultural adjustment literature and then turn our attention to the 
literature with a more specific focus, such as supply response and farm size 
adjustments (including projections of sizes and numbers), interregional anal
ysis, and work in the international area. The first portion of this section rep
resents a micro-to-macro shift of emphasis in farm management and produc
tion economics — from a micro orientation until about the mid-1950s to a 
macro orientation from then into the 1960s. Later in this section we review 
some of the literature in aggregate productivity analysis. Farm management 
production economists have long been concerned with resource productivities 
as a basis for factor shares and resource adjustments for increased efficiency, 
but, as we will note, aggregate productivity estimation continues to have 
problems. 

The book Agricultural Adjustment Problems in a Growing Economy, pub
lished in 1956, marks the first large concerted effort by agricultural econo
mists to assess the problem, what was known about it, and how they might go 
about solving it [120]. The book contains papers presented at a conference 
organized and sponsored by the North Central Farm Management Research 
Committee and the Farm Foundation. 

Using aggregate production function analysis and assuming that the pre-
World War II period of 1936-39 reflected a reasonably good degree of adjust
ment, Swanson [253] sought to determine whether the 1950-53 period repre
sented a departure from the 1936-39 period in degree of adjustment. His anal
ysis showed that the years intervening between the two periods had disturbed 
the adjustments in land and labor in such a way that more land and less labor 
should have been used in the postwar period. 
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In 1957 Heady [113] noted that progress in product demand expansion 
and in production control had been and would continue to be small in its 
contribution to adjusting the economic structure of agriculture. He argued 
that our efforts need to be concentrated on the supply side or what he 
termed the orthodox solution of reducing the labor force in agriculture and 
moving the surplus population from farms to other industries where its mar
ginal value productivity was higher. This he viewed as the long-run solution, 
emphasizing the need for education as a means of attaining it. He urged that 
increases in extension education budgets were needed to develop education 
programs that would provide farm people with an understanding of the long-
run economic situation. Intensive efforts in economic education, he argued, 
were more likely to solve the adjustment problem than all the efforts used in 
deriving interdependence coefficients, inverse matrices, and structural equa
tions and in gathering and refining empirical data.6 

Tompkin [262] set out to determine the nature and extent of production 
adjustments to price changes farmers had made and should make in the fu
ture. He did this by observing the changes actually made by a sample of farm
ers over a two-year period and by programming the farms for optimal changes 
within a given asset structure. This is an interesting approach for determining 
how farmers actually do respond to price changes in the short run, but infor
mation on what changes motivate farmers to alter asset structures is also 
needed. 

While national farm policy sought production adjustments through land re
tirement, most farm management and production economists emphasized 
moving farm labor into other sectors as the long-run solution. Some, however, 
saw the solution to the overproduction problem in the movement of land, la
bor, and capital resources simultaneously [177] . 

SUPPLY RESPONSE 

Much of the work by farm management and production economists in re
gard to agricultural adjustments was focused more narrowly on supply re
sponse studies. The approach used in many of these studies was to build ag
gregate responses from firm levels. Discussions began to evolve around posi
tive versus normative supply response estimates, representative farms, and ag
gregation biases. 

Richard Day [66] took a look at the aggregation problem inherent in the 
representative (typical or benchmark) firm approach combined with linear 
programming models of the firm to arrive at regional or national aggregates of 
production. The question Day set out to answer was, To what extent must a 
group of firms be alike in order for a single model to represent the aggregate 
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of the individual decisions without causing distortions? He showed that firms 
in the aggregate can exhibit wide variations in scale and expected net returns 
as long as these are proportional. 

Sheehy and McAlexander [239] studied the effect of the selection of 
benchmark farms on aggregation bias. They discussed possible biases associ
ated with a conventional method of selection and presented an alternative 
which did not overcome problems associated with profit maximization and 
static assumptions that eliminate nonmonetary motives and dynamic ele
ments. Frick and Andrews [87] studied aggregation bias by comparing four 
methods of summing farm supply functions. The method of grouping farms 
on the basis of the most limiting resource, considering the order in which 
each resource became restrictive, showed the smallest amount of bias. But 
this method also has limitations in that it ignores farm size, does not easily 
make possible weight adjustments for farm numbers in various "restriction" 
classes, and is difficult to apply to more than one product. 

The so-called normative supply response studies were based mostly on lin
ear programming techniques, while some of the positive supply response stud
ies were based on the producer panel technique in which actual responses 
from a sample of farms are studied over time. Conneman [63] described and 
evaluated the Cornell producer panel which was initiated in 1959, when one 
was also begun in Minnesota. He listed several advantages of this technique: It 
is a procedure for estimating actual supply response, adjusted for entry and 
exit of firms and other dynamic aspects; it provides a basis for testing various 
hypotheses in regard to supply response; it is a good source of descriptive 
data and generates data of the kind needed for Markov process projections. 
Several disadvantages could also be listed, such as the difficulty of maintain
ing a representative sample over time and the relatively long period involved 
in generating supply response data. Furthermore, although past responses can 
be described, they are not so easily explained and may not serve very effec
tively in predicting future response. 

Day [65] and Barker and Stanton [16] reviewed research on estimating 
supply response based on linear programming models and representative 
farms. Day called our attention to estimating errors associated with construc
tion of representative farms and aggregation bias. Barker and Stanton dis
cussed the interrelationships among various approaches, such as linear pro
gramming, recursive programming, and producer panels. They concluded that 
over the preceding five years progress had been made in the study of supply 
but that economists were still a long way from developing usable estimates of 
regional and national supply from individual farm data. They raised the ques
tion, Is it realistic to hope to use individual farm data in estimating agricultur
al supply? Their reply was that in the mid-1960s the problems were clearer 
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than the solutions. The logic of building from the bottom up, they main
tained, still had appeal despite the problems of aggregation, data collection, 
and programming. It is probably correct to say that theirs is a fair appraisal of 
where we stand today. However, since Day and Barker and Stanton made 
their reviews, other approaches to supply response have been introduced. 
Wipf and Bawden [280] tested the reliability of supply functions derived 
from empirically estimated production functions and found them to be gen
erally unreliable (overestimating considerably) when compared with actual 
output and with supply elasticities estimated by regression analysis of time 
series. Schechter and Heady [232] presented a methodological study using 
simulation to derive response surfaces in the feed grain program. Changes in 
loan rates in the system were made, and the consequences of these changes in 
feed grain stock accumulations, treasury costs, incomes of participating farm
ers, and net farm income were observed. 

FARM SIZE ADJUSTMENTS 

Farm management and production economists were generally of the opin
ion that to improve resource efficiency and farm family incomes labor needed 
to move out of agriculture into better income-producing off-farm occupations 
and that as labor moved out and farm numbers decreased family incomes on 
the remaining farms would increase with the absorption of the freed land re
sources. An underlying assumption in this logic was that in the adjustment 
process there were some significant economies to size to be exploited in farm
ing. In discussing alternative opportunities for cost reductions in farming, 
Bachman and Barton [10] in 1954 urged a stepping up of the trend toward 
larger farms, emphasizing that such an adjustment would be among the most 
fruitful ones for the decade ahead. They argued that this adjustment would 
improve efficiency and income per worker. From about 1955 to 1965 a fair 
number of studies were made to determine the nature of cost economies or 
diseconomies to size in farming. 

Using regression analysis, Ottoson and Epp [210] found no cost advan
tages for farms above 160 acres, but a number of other studies showed impor
tant economies to size in farm production. Hopkin [142] analyzed a cross 
section of the cattle feeding industry and concluded that cattle feeding as pre
dominantly practiced in California was a decreasing cost industry. Miller and 
Back [195] studied size and efficiency of farms in the Great Plains area and 
concluded that farmers there lagged in adjustments in size and efficiency in 
relation to the potential adjustments made possible by technology. Using al
ternative approaches (budgeting, mathematical programming, and regression) 
Carter and Dean [56] studied cost-size relationships for cash crop farms in 
California. Their study showed substantial economies up to $150,000 of out-
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put. They also concluded that a wide range of farms will continue to exist be
cause unit costs are approximately constant over a wide range. 

Farm size adjustment studies typically gave no attention to the social and 
community impact of fewer farms. Raup [221] aluded to this void in past 
studies and to what he considered to be other shortcomings of existing stud
ies when he stated that they do not consider after-tax position, they are static 
(i.e., do not show growth patterns), they fail to show the capacity of differ
ent sizes to adjust to rising land values, they do not provide for growth in 
management, and they fail to discuss changes in size in relation to social and 
community effects. 

Most economies to size studies have shown that important economies to 
size exist but that most of these are exhausted within the scope of a family 
farm operation. Krause and Kyle [ 178] took issue with this conclusion when 
pointing to the shortcomings of past research of size. They suggested that past 
studies had primarily emphasized internal technical and engineering econo
mies with a focus on family-sized units and single product analysis. Ignored 
were economies of buying and selling and common ownership of related farm 
and nonfarm activities. Identified as incentives for establishing large-scale 
units were higher net product prices as a result of eliminating some marketing 
steps, decreasing costs because of volume discounts, opportunities for orga
nizing off-season supplementary business activities that may lower labor and 
machinery costs, better business management, and federal income tax incen
tives. 

In studying farm size some farm management and production economists 
have used cohort and Markov process analysis to project the expected future 
number and size distirbution of farms. Kanel [169], using cohort analysis, 
measured the differences in the way in which various age groups participated 
in agricultural adjustments. His study showed that for the 1950s the limited 
number of young people entering farming had been a major factor in the de
crease in farm numbers since older farmers in the 1950s left farming at about 
the same rate as in several previous decades. Stanton and Kettunen [246] 
used Markov process analysis to project numbers and sizes of dairy farms in 
New York. The use of different assumptions about the number of entrants, 
they discovered, had important implications for the future structure of the in
dustry. Hallberg [93] pointed to situations in which it would be inappropri
ate to use the first-order Markov chain model for projecting future size distri
bution of firms. Since the model is based on the assumption that the transi
tion probabilities remain constant over time, it would be inappropriate to use 
it, Hallberg said, where structural characteristics of the industry are changing. 
In these situations he suggested use of a method based on multiple regression 
techniques whereby the constant transition probabilities are replaced by 
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probabilities as a function of various factors, including structural characteris
tics of the industry. 

AGGREGATE PRODUCTIVITY ANALYSIS 

Since the development of the Cobb-Douglas production function, agricul
tural economists and particularly farm production economists have engaged 
in aggregate productivity analysis, in productivity comparisons among farms 
in different geographic locations, and in productivity estimates for farms in a 
given location. In these efforts the objective has been to locate resource ad
justment problems and to specify needed shifts in resource use. 

Aggregate productivity analysis has always been fraught with problems, 
and much of the literature in the post-World War II period is devoted to es
timation problems and suggestions for overcoming those problems. Trant 
[264] suggested procedures for adjusting C-D value products for price 
changes so as to eliminate annual surveys. Griliches [91] discussed the effects 
of specification bias. Halter, Carter, and Hocking [96] pointed to the advan
tages of the flexible transcendental predicting function. Chandler [60] sug
gested using factor income for gross product in measuring changes in produc
tivity. Amick and Purcell [3] presented a procedure for overcoming high in
tercorrelations among independent variables. Mundlak [200] discussed the 
problem of product aggregation and suggested ways of overcoming that prob
lem. Yotopoulos [283] addressed the problem of using capital stock as a 
proxy for the annual flow of services from capital stock. Vandenborre and 
McCarthy [266] wrote on the matter of comparing marginal value productivi
ties with individual factor prices, and Ulveling and Fletcher [265] discussed 
the use of constant elasticities of production for describing input-output rela
tionships. 

In other studies productivity estimation was the main objective. Using 
Cobb-Douglas, Heady and Shaw [130] estimated the marginal value produc
tivity of resource categories in different farming regions in the United States. 
They analyzed the effects of different quantities of resources on the value of 
marginal products and made not only interarea comparisons but also compari
sons between strata of farms within an area and between marginal value pro
ductivities and factor prices. Heady and Strand [132], using average produc
tivity measurements and citing production efficiency as a major goal of eco
nomic organization at the level of the firm-household and at the level of the 
national economy, provided some insights into the relative efficiency of Unit
ed States agricultural producing regions. Heady and Auer [117] used a time 
series production function in estimating resource productivities for individual 
crops by states to provide some insights into the sources of production in
creases in recent years for various crops. Focusing on a particular farm input 
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surrounded by controversy because of possible side effects, Headley [100] 
used Cobb-Douglas to estimate the marginal value productivity of pesticides. 
The results showed pesticides to be a highly productive input, but Headley 
pointed to the need for better data on crop and livestock response to pest 
control and on side effects. 

Given the problems of specification bias, intercorrelations among input 
categories, and problems growing out of aggregating inputs and outputs, it is 
questionable whether aggregate production function analysis should play any 
role beyond that of a diagnostic technique in the preliminary stages of anal
ysis (i.e., for suggesting possible resource malallocations). Plaxico [216] dem
onstrated clearly how product and input aggregation procedures influence 
values and hence the reliability of the productivity estimates, and he ques
tioned the usefulness of Cobb-Douglas analysis for intrafarm and interarea ad
justments. Schultz [235] has questioned the whole process of accounting and 
measuring of costs and returns in production function analysis and argued 
that it would be a mistake to attribute all of the difference between estimates 
of agricultural output and input to technical improvements. He suggested that 
it was high time that rigorous production economics be used to assess careful
ly the costs and returns of technical improvements. Hildebrand [137] used 
data from farm management association records in 1950-52, in some experi
ments with the C-D function. Over this period and for various stratifications 
he observed extreme variability and irregularity in the estimates of elasticities 
and marginal value productivities. His results suggested that productivity was 
being picked up in a haphazard fashion without any observable pattern of 
bias. 

INTERREGIONAL COMPETITION 

The post-World War II studies on interregional competition are rooted in 
the conceptual developments in comparative advantage, budgeting, types of 
farming, supply estimation, and interregional competition that antedate that 
war. As early as 1903 Spillman [242] discussed systems of farming. In the 
1920s Black [26] addressed himself to an analysis of comparative advantage 
among producing areas of a country and between countries. Elliott [81] 
mapped United States agriculture into 514 type-of-farming areas based on the 
1930 census. The plan was that facts on agricultural production areas were to 
be gathered in the form of both aggregative trends and representative farms. 
Through budget analyses, then, needed adjustments to changes in demand, 
prices, and technology could be anticipated. In the 1930s Mighell and Black 
[194] budgeted samples of dairy farms in New England and the Lake States, 
synthesized short-run supply curves from these budgets, and ended with an 
empirical analysis ranging over firms, type-of-farming areas to interregions. In 
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anticipation of war production needs S. E. Johnson and others in the Bureau 
of Agricultural Economics in 1940 began what came to be known as wartime 
food production capacity studies. Potentials for expansion of crops and live
stock were built up from areas and states to regions and the nation, and the 
relative production advantages were appraised as a basis for establishing 
county and state production goals. The price-cost squeeze of postwar agricul
ture was the focus for numerous studies undertaken to guide micro and mac
ro adjustments in agriculture, among these the interregional competition stud
ies. It was the developments in mathematical programming, however, that 
really made it possible to enhance greatly the size of interregional competi
tion models and to study interregional competition in a systematic and man
ageable way. All through the 1960s and into the 1970s Heady, Egbert, and 
others at Iowa State University and in the USDA were involved in a vast un
dertaking with the major objective of formulating and testing mathematical 
models that were increasingly more realistic in explaining the regional and 
commodity interdependencies within United States agriculture [38, 76, 77, 
78, 125, 131, 133, 276] . Initial models included wheat and feed grains, later 
soybeans and cotton, and finally forage, hog, beef, and dairy production. An
other comprehensive interregional study constructed to study adjustments 
was the "national model" of the Economic Research Service. During the post
war period a considerable number of other studies were done on interregional 
competition, including Day's work [68] on recursive programming that con
tributed significantly to model building, Dennis and Sammet's [69] on inter
regional competition in frozen strawberries, Schrader and King's [234] on lo
cation of cattle feeding, Buchholz and Judge's [43] on interregional analysis 
of the feed-livestock economy, and various regional farm management re
search committees' supply response studies. 

Participation in the International Area 

During the post-World War II period an increasing number of farm manage
ment and production economics specialists became involved in development 
work in Africa, Asia, Latin America, and other developing areas. Most of the 
research effort was of an aggregative type with either project or sector orien
tation. Examples in point are Ohio State University's capital formation pro
ject in Brazil, Michigan State University's agricultural sector analyses in Nige
ria and South Korea, and Iowa State University's sector study in Thailand. 

It can be argued that sector studies were a logical approach to problems in 
developing countries with scarce resources and central planning, particularly 
when central planners were brought into the study process. The argument in 
support of this approach stems from the much greater opportunity for influ
encing decision making on resource use, but planning at the farm level cannot 

Copyright © 1977 by the American Agricultural Economics Association. All rights reserved.



48 HARALD R. JENSEN 

be neglected. In a recent book review Glenn Johnson argued that planning in
dividual farms and extension activities to assist individual farmers are very im
portant in developing countries but that central planning agencies have usual
ly neglected this area of assistance.7 At the same time the involvement of 
United States farm management and production economics specialists in 
farm-level extension activities in these countries has not been overwhelming 
either. However, United States farm management and production economics 
specialists have been involved in a far-reaching effort to train students and 
staff from these countries. The training has taken several forms, such as for
mal degree instruction for graduate students, cooperative research, seminars, 
and workshops. 

The Changing Structure of Agriculture 

Since World War II the nation's farming structure has changed in at least 
two major ways. One change, particularly in some subsectors of the industry, 
has blurred the boundary line between what is a farm firm and what is not a 
farm firm. Vertical integration has obscured the boundary lines between farm 
operators and such input suppliers as feed and fertilizer dealers, processors, 
canners, and hatchery operators. The other major change is the rapid horizon
tal growth of the farm firm. The nature of this growth has given rise to much 
study and discussion of the rapidly increasing capital requirements in farming 
and has stimulated much thought on the financial management which appears 
to be becoming an integral part of farm management. Both vertical and hori
zontal integration have implications for farm management and production 
economics. 

In 1960, the annual meeting of the American Farm Economic Association 
included a section on the farm of the future. Stewart [248] focused his main 
attention on changes in number, size, organization, capital, and managerial re
quirements of selected types of farms by 1975. He saw the small marginal 
units as being least able to adjust but the typical family farm as becoming 
larger and more specialized, buying more of its services, and adopting labor-
saving and output-increasing technology. He envisioned that vertical integra
tion would dominate the poultry industry and that large-scale factory-type 
feeding operations would become increasingly important in the west and 
southwest. 

At about the same time van Vleet [268], in a penetrating article, analyzed 
the increasing capital requirements in relation to the problem of getting 
started in farming. He traced the increased capital requirements to increases 
in capital values (especially in land), the substitution of capital and land for 
labor, and the drive for social progress. He stated that the main burden for 
sustaining increased farm income requirements had fallen to capital expansion 
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of the farming unit. He then traced the concomitant implications of the large 
increase in farm capital — commensurate managerial capacity, larger savings 
margins, and larger buffers against risk —and identified the large capital in
vestments required for increased mechanization, expansion in buildings and 
facilities, and broad expansion in production inputs. He alluded to the inter
dependence of the various capital elements, suggesting that access to real es
tate is no longer adequate as an entrance to a farming career. He then indi
cated how the general change in the basis of access to farming had opened the 
way for a growing urban-based investment in farming — hobby farming, subur
ban dabbling, suitcase farmers leaning on other income, and the cream-skim
ming operations of those seeking an investment return, capital gains, tax 
benefits, and other advantages of land ownership plus the integrated business 
operations. He maintained that these changes moved land values out of the 
manageable range for ordinary commercial farmers; to meet this situation he 
recommended high technical and managerial competence, farming training, 
and access to credit. 

The extent of the literature on vertical integration suggests that farm man
agement and production economists have shown much less concern over this 
type of change in the farming structure than over change in structure through 
horizontal integration. Some have sought to explain vertical integration and 
what it means for farm maangement, but many more have addressed them
selves to the question of increasing farm size through horizontal expansion 
and the associated capital and financial maangement needs. With the limited 
information available in 1957 Mighell [192] reviewed vertical integration in 
the context of farm management. He commented on its present status, on 
what it purportedly does to reduce risk and increase scale and efficiency, on 
some problems associated with it, and on some suggestions for research and 
extension education. In response to the high degree of interest in vertical inte
gration in 1958 Castle [59] outlined some of the implications of this struc
tural change for farm management research. He saw the clientele shifting 
from the farm manager to the personnel within the integrated firm. He sug
gested that research interests might shift to the basic production relationships 
in the integrated business, to decisions on choice of contract, to new con
straints, and to resource supplies. Roy [228] in 1965 used budgeting tech
niques to evaluate alternative broiler contracts. Butz [46] addressed the ques
tion of the effects of off-farm management inputs on the management factor 
in agriculture. Although his discussion does not pertain exclusively to vertical 
integration, it does definitely have reference to the broadening of the manage
ment function for a business unit beyond the farm operator. Butz concluded 
that the effect of off-farm management inputs had been substantial, and he 
expected them to play an even more important role in speeding up adoption 

Copyright © 1977 by the American Agricultural Economics Association. All rights reserved.



50 HARALD R. JENSEN 

of new technology, in improving managerial capabilities, and in helping pro
ducers to reduce unit costs of production and to increase income. 

One wonders why farm management and production economists have de
voted so little effort to studying and analyzing vertical integration in relation 
to the management of farms. It is a fact that the real thrust of vertical integra
tion has been in poultry and egg production. It is also generally true that farm 
management has never showed much interest in poultry. Hence, when vertical 
integration swept through the poultry industry, farm maangement and pro
duction economists may have felt no significant change in their operating 
base, or they may have felt that off-farm firms were providing the necessary 
research and education inputs, and therefore efforts could be put to better 
use elsewhere. 

The new realignment of regional research committees appears to encourage 
research and study on the vertical dimensions of the structure of commercial 
agriculture. The regional committee on commercial agriculture is concerned 
with the management of all agricultural firms; it recognizes a field of manage
ment that has general relevance to various decision-making units, but it also 
recognizes that a farm firm is not always easily distinguished from other agri
cultural firms. This committee is concerned with understanding growth of all 
types of agricultural firms and with systems analysis of agricultural subsec
tors, encompassing processes and interrelationships from production to con
sumption. Some small amount of research has been done in agriculture using 
a subsector systems approach, such as the hog-pork subsector project cen
tered at Purdue University and the citrus project in Florida. If more of this 
type of analysis is to get under way, it will require closer working relations 
between farm management and marketing than we have had to date. 

Changes in the structure of farming through the increase in farm size and 
the decrease in farm numbers have produced considerable activity among 
farm management and production economists. The literature deals with a 
number of different topics, such as the need for more information on emerg
ing financial problems —how to obtain additional capital and credit, how to 
improve financial management and control, and how to attain farm firm 
growth. 

Wirth [281] outlined the major financial stages as establishment, expan
sion, and consolidation and pleaded for basic financial information, especially 
net worth statements, operating statements, and statements of the outlays for 
family living and for nonfarm investments. He suggested aggregating data 
from farm account projects in various states to improve information on fi
nancial flows and analysis. Baker and Holcomb [13] discussed the emerging 
financial problems of farmers and lenders in a changing agriculture. They 
identified the farmer's need for the development of managerial skills in fi-
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nance, specifically the management of reserves, seasonal financing, insurance, 
capital gains, and land transfers and the lender's need to predict managerial 
success beyond the range of the operator's experience, to identify in advance 
how desirable loans may turn into trouble loans because of a series of poor 
marketing years, and to know how to overcome the lending limits of banks 
which are inadequately capitalized. Brake [36] , in examining the capital and 
credit requirements of farmers in relation to likely future structural changes 
in American agriculture, expected that these needs would increase further and 
that structural changes would accompany such an increase, partly because of 
the way credit institutions adapt to meet capital needs. He saw research as be
ing able to make important contributions in the areas of firm growth, acquisi
tion and control of capital, capital flows in and out of agriculture, and disin
vestment from farming. In future farm financing Nelson [203] saw equity 
capital making up a smaller percentage of the total with more of the equity 
capital coming from gifts and inheritance and with credit used to a greater ex
tent. In the vertical integration of the poultry industry feed dealers, hatchery-
men, and processors have been important sources of production credit, but 
Rogers [225] pointed out that the question of capital for fixed investments 
was still unanswered. Neuman [206] addressed the problem of capital re
quirements and financing practices for restructuring southern agriculture and 
showed the structure of farm organization that would be necessary to raise 
the minimum level of farm operator earnings to a level approximating the 
wage rates for factory workers. He suggested that financial management and 
financial control problems were likely to increase relative to production and 
farm organization problems. He indicated that to gain perspective on the fu
ture credit needs in agriculture continuing study is needed at both firm and 
industry levels. Baker and Hopkin [14] suggested that if the traditional own
er-operator pattern is to continue to dominate agriculture growth and eco
nomic viability must replace the debt-free balance sheet. They estimated that 
had output been constrained to a market clearing level, then 306,000 cost-
minimizing farms in the north central region could have done the job in 1959, 
when it actually took 1.2 million farms to produce an output that was only 
slightly above the market clearing level. 

As the structure of farming has changed through increases in farm size and 
rising capital requirements of individual farms, farm management extension 
specialists sharply stepped up their programs in financial management. In the 
early 1960s the four regional farm management extension committees 
worked with the agricultural committee of the American Bankers Association 
to develop a banker's handbook for each region. This handbook has served 
bankers as a useful reference in working with farmers throughout the coun
try. As the interest in financial management has increased, the availability of 
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extension training for personnel of lending institutions has also increased. In 
the past few years extension farm management has developed a number of 
different cash flow budgeting techniques, some of which make use of remote 
terminals and computers. 

Most farm management and production economists have viewed increases 
in farm size (farm firm growth) as desirable. I make this statement on the 
basis that the central concern in firm growth literature appears to be to iden
tify and assess the significance of those factors that limit growth. Lacking are 
studies devoted to the social and community costs that may follow in the 
wake of such growth. In order to explain growth, however, it is of course nec
essary to identify the variables important to the process. Using a capital ac
cumulation model in which the proportion of retained net earnings and bor
rowed funds is the policy variable of interest to the firm's entrepreneur, Hal
ter [94] found that the rate of capital accumulation with respect to the re
tention ratio is dependent on the specific growth equation, a conclusion at 
variance with that of a study which allowed the firm to issue stock. Hence, he 
concluded that the problem of specifying growth models for farm firms of 
the type (he used a linear and homogeneous production function, increasing 
expansion costs, and constant prices and technology) he discussed was an em
pirical problem, not an analytic problem. Johnson and associates [164] stud
ied the relative influence of initial asset position, investment policy, and crop 
yield variability on farm growth. Patrick and Eisgruber [213] concluded that 
managerial ability and long-term loan limits were the major factors limiting 
farm firm growth. Boehlje and White [29] demonstrated that the growth pro
cess and the terminal size differ with the objective function. Vandeputte and 
Baker [267] argued that proper specification of tax liabilities and consump
tion behavior is an important problem in designing models for the study of 
firm growth. 

Firm growth indeed has opened up a broad spectrum for research, and 
mathematical programming and simulation techniques have been very helpful 
in probing into growth problems which involve time, dynamics, and imperfect 
knowledge. Walker and Martin [270] identified conditions in agriculture 
which they saw as leading to growth pressures. They then specified what they 
thought should go into a firm growth research package. This package, they 
said, should do a better job of dealing with finance, managerial capacity, im
perfect knowledge, and the time and life cycle of the firm. They then touched 
on dynamic linear programming and simulation as analytical techniques, the 
latter allowing some ex ante experimentation before committing resources to 
growth. Irwin [146] , in discussing the Walker-Martin paper, outlined some ac
counting relationships as a way of isolating growth sources which in turn sug
gested research opportunities. These accounting relationships were described 
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as follows: "Basically, growth can be thought of as the accumulation of re
sources resulting from reinvestment of net savings by the farm operator. Net 
savings for a year is equal to the tax adjusted difference between per unit 
gross income and variable costs, multiplied by volume, from which we sub
tract fixed costs and consumption expenditures and to which we add off-farm 
income. Gross, in turn, is the result of marketing efficiency in purchasing in
puts, technical efficiency in using them, and initial resources available for pro
duction" [146]. 

The papers, articles, and reports that have been written on firm growth, 
along with those yet to be done, will perhaps some day be synthesized into a 
theory of growth. Whether it makes sense to talk about such a theory in 
terms of equilibrium conditions is not clear. Perhaps growth means continu
ous disequilibria, at least until some desired size of operation is reached. Pos
sibly growth means a movement toward various equilibria at different points 
in time and ultimately to a near equilibrium. In any event Baker [11] has ar
gued that the equilibrium conditions traditionally used by economists are in
adequate when it comes to building models involving financial components. 
He suggested that one important modification was related to liquidity. Credit 
or borrowing capacity constitutes an important source of liquidity, and con
sequently borrowing gives rise to a cost in the form of loss of liquidity as well 
as a cost in terms of interest on the loan. He therefore argued that optimizing 
criteria must consider liquidity losses related to borrowing. At another point 
he [12] reasoned that in reference to equilibrium, optima are determined not 
only by product price ratios but also by farmer expectations of lender behav
ior in regard to alternative enterprises. He added that financial components 
will become increasingly important, in addition to price ratios, in models con
structed for prescriptive and behavioral research. 

The Development of a Dichotomy 

In 1957 Glenn Johnson [149] saw farm management being dominated by 
agricultural economics and well on its way to being dominated by production 
economics. He also saw groups resisting this domination, groups that viewed 
farm management as something more than economics. The resistance groups 
identified by Johnson appear to be farm firm oriented. If we view this loose 
federation of resisters as one group and the farm management and production 
economists with a strong economics orientation as another, we have some
thing of a dichotomy. A few years later Johnson wrote, "Farm management 
research with a 'production-economics' orientation has become increasingly: 
(a) less focused on the practical problem of managing farms, and (b) more 
focused on methodological and theoretical issues of less and less relevance to 
the solution of practical farm management problems" [157]. At about the 
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same time Kelso [172] detected a tendency among production economists to 
select problems on which they can test their skills in using new analytical 
tools, not necessarily the problems of the greatest economic significance. In 
1969 Williams [279] described what he viewed as a breakdown in communi
cation between people in the basic discipline of production economics on the 
one hand and extension personnel on the other. He added that for some there 
is intellectual satisfaction in building models and in successively relaxing con
straints in the hope of analyzing through this process relationships and inter
actions that will uncover understanding of the real world. He felt that produc
tion economics had turned more and more to research methodolgy and policy 
implications while farm management extension had remained as empirical as 
ever but with computers doing the arithmetic. 

Enough has been written to suggest to us in farm management and produc
tion economics that perhaps a dichotomy of those who are primarily farm 
firm or micro oriented versus those who are primarily professionally oriented 
(toward our peers within agricultural economics or economics) has indeed de
veloped and that we should spend some time analyzing the implications of 
this development. The methodological orientation of farm management and 
production economics after World War II has already been discussed in the 
present chapter. One of the results of this orientation was the search for tech
nical data that expressed the various production relations (factor-product, 
factor-factor, and so on). This search diverted considerable effort in farm 
management and production economics away from work with agriculturalists 
directly on farm management problems to work directly with agriculturalists 
on methodological issues and experimentation. The postwar period also saw 
the adoption of linear programming and a strong movement to develop its 
potential, to test its power, and to modify it, and as a result much energy has 
been devoted to model building and testing. Moreover, not many years had 
passed after the war before agriculture as a whole suffered a malaise (the 
price-cost squeeze) and attention was diverted from micro to macro prob
lems. Within the same period extension farm management had retained its 
micro orientation with some shift in emphasis from economic education for 
its farmer clientele to computerized farm record systems and decision aids 
(computer programs) for use with remote terminals as services to farmers. 

If this dichotomous development aptly describes what has evolved, then 
we need to consider what implications it has for the future. Although the ef
forts of the professionally oriented branch of this dichotomy probably reflect 
a period of consolidation of postwar developments in economic theory and 
statistics and their applications, it is difficult to see how this branch can re
main alive unless it seeks out a clientele and sets to work on socioeconomic 
problems of significance to that clientele. To the extent that extension farm 
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management devotes its energies to providing management services rather 
than education, it may be entering a field in which it has no comparative ad
vantage and in which, except for engaging in the development of such ser
vices, it may be a questionable allocation of public resources. 

Limitations of Static Economic Firm Theory and 
Profit Maximization 

Since World War II the foundation for most of the work in farm management 
and production economics was static economic theory with profit maximiza
tion as the goal or norm. Shortly after the war Heady [110] wrote that when 
a research problem is defined in terms of departure from ideal or optimum 
conditions (a normative approach) the equilibrium conditions of economics 
serve directly to identify and outline the problem. The equilibrium condi
tions, he said, explained the circumstances under which a given end is maxi
mized. He did mention that a problem also could be defined in terms of 
doubt, confusion, or felt difficulty. My own impression after surveying the 
postwar literature is that research problems have been defined largely in terms 
of departures from the ideal. Moreover, the ideal has been, in most instances, 
profit maximization, which under competitive conditions has been considered 
synonymous with resource efficiency. 

Stedry [247] drew some interesting comparisons between market and be
havioral theories of the firm. He described behavioralists as those who wish to 
learn how organizations really behave and why. In market theory interest in 
the firm per se is limited to assumptions about behavior, and the implications 
of these assumptions are directed to predicting the behavior of an aggregation 
of firms. He went on to say that economic market theory and the profit max
imizing principle have gone hand in hand and that market theory has had lit
tle to say about the internal structure or management of the firm. He added 
that given the fundamental assumption of profit maximization, the internal 
conditions (i.e., the necessary and sufficient conditions) for equilibrium can 
be deduced. For most economists, Stedry stated, the model is considered ade
quate provided that the macro economic predictions derived from it fit the 
corresponding economic data fairly well. Perhaps it is fitting to say then that 
the methodological underpinning of farm management and production eco
nomics following World War II was framed in this mold of macro predictive 
theory and consisted of micro normative theory with profit maximization as 
the norm. The narrow focus placed a great deal of strain on the methodologi
cal framework from the very beginning of the postwar period. Given the mul
tiple values and objectives of farm-household decision-making units, problem 
definition in terms of profit disequilibria may simply have been cast too nar-
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rowly, particularly in view of the dynamic environment in which farm-house

holds operated. 
Shortcomings of the static equilibrium theory were recognized through

out the postwar period. At the American Farm Economic Association's an
nual meeting in 1950 the limitations of farm management analysis based on 
static economic theory were discussed and the need to incorporate risk and 
uncertainty into the analysis was emphasized [9, 84, 103, 147, 153, 205] . 
Risk and uncertainty considerations such as dynamics, instability, planning 
horizons, and expectations were mentioned, and needed developments in risk 
trend and dynamic theories were sketched out. 

In 1949 Heady [110] had written that the study of risk and uncertainty 
and the dynamics of the firm is one of the most neglected areas in farm man
agement. The management problems associated with handling risk and uncer
tainty have often been singled out as part of the explanation for the gap be
tween a farm operator's existing situation and the optimal or equilibrium situ
ation. Hence, a fair amount of the literature has been addressed to various 
ways of adjusting to risk and uncertainty, such as increasing accuracy in ex
pectation formulations [5, 28, 41 , 197, 278] , increasing resource or plant 
flexibility [9, 233], and reducing yield and income variability [1, 15, 50, 
105, 135, 167, 245, 249], to narrow the gap. Adjustments such as these 
were, in a manner of speaking, adjuncts to static economic theory with some 
modifications in profit maximization as the decision criterion. In the 1960s, 
however, with the developments in dynamic programming, quadratic pro
gramming, stochastic linear programming, game theory, simulation, and Baye
sian decision theory, the approach to farm planning was enriched through the 
incorporation of a variety of decision criteria into the objective functions. 
The literature speaks of LaPlace equaprobability, Savage regret, the Hurwicz 
pessimism-optimism criterion, Wald maximum, variants of the Bayes crite
rion, and risk preference; it discusses how to find a sequence of decisions that 
will maximize or minimize the appropriate objective function. It also ad
dresses the concepts of utility or expected utility with consideration for 
skewness, variance, and expected yields and discusses growth models with dif
ferent objective functions such as maximum subjective expected returns, 
mean standard deviation of returns, and maximum expected returns with 
minimum income side conditions [29, 44, 45, 54, 67, 71, 97, 161, 163, 187, 
208, 256]. Whether these approaches will find their way into the actual plan
ning of farms is difficult to know, but the existence of techniques for farm 
planning with probability distributions, strategies, and alternative decision cri
teria may serve to enhance the relevancy of farm planning to more farm fam
ilies or other decision units. 

Another development pointing to limitations of the framework of static 
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economic theory and profit equilibrium was the farm and home planning of 
the 1950s which viewed the farm firm and the household as an integrated de
cision-making unit. The recognition in farm and home development of mul
tiple goals and of farm-household interdependence was a shift away from the 
profit-maximizing firm under static theory. Incorporating time, along with 
farm-household interdependencies, in a dynamic linear programming model 
emphasized the shortcomings of the static economic and profit-maximizing 
framework a bit more [104, 183]. Moreover, incorporating time into such a 
model provides plans for getting from the existing situation to a specified goal 
at some future point in contrast to timeless planning, which provides no in
formation between the existing and the optimal. Having the skills and tools to 
fill this gap with planning information should enhance the value of farm and 
home planning. 

A fair amount of the postwar literature is devoted to studies of managerial 
behavior which set out to develop hypotheses about this behavior and to test 
the hypotheses. The methodological orientation of the studies was positivistic 
and behavioral. The immediate objective was to identify and describe farm 
firm managerial processes —the functional behavior related to the organiza
tion and operation of the farm firm. The ultimate objective was to improve 
the managerial processes. Once it was known what the processes were and 
how they were performed, presumably further studies would indicate how 
they might be improved. In terms of the ultimate objective the studies took 
on a normative cast. In the sense that in these studies researchers sought to 
learn how farm firms behave and what causes them to behave the way they 
do, their methodological framework was the behavioral theory of the firm — 
and certainly something of a challenge to the methodological framework of 
static economic theory and the profit-maximizing norm. The conceptualiza
tions and empirical studies of managerial or decision processes have without 
question significantly modified our approaches to the teaching of farm man
agement in both residence and extension. 

Much of the literature on managerial or decision processes under review 
here had its roots in the Interstate Managerial Study and the Management Re
source in Farming study. Both studies lent support to the view that farm 
management as a study stretches across numerous disciplines. 

In 1952 Glenn Johnson [151] published an article that was a forerunner 
to the Interstate Managerial Study, which he spearheaded. Johnson related 
our typical methods of thinking to our concepts of management. He sug
gested that the empiricist working without theory failed to develop worth
while managerial concepts, that the conomic theorist's approach (static theo
ry) or the rationalist's approach was equally unproductive, but that the ex
perimentalist's approach based on realistic assumptions and using inductive 
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and deductive logic was productive. This meant, he said, that our approach 
will be both theoretical and empirical, both deductive and inductive, and that 
answers will be sought to theoretical and factual problems of risk, uncertain
ty, and management. He reviewed the progress that had been made on man
agerial concepts and on risk and uncertainty problems with special reference 
to the works of Knight, Hart, Hicks, Schackle, Katona, Wald, von Neumann, 
and Morgenstern. He mentioned that Schultz's "Theory of the Firm and 
Farm Management Research" [236] in 1939 marked a turning point in farm 
management thinking, and he noted the empirical studies on risk, uncertain
ty, and management contributed by Brownlee, Gainer, Reiss, Williams, and 
Schickele and his own empirical study based on thirty-one Kentucky farms. 
Johnson identified sources and uses of information for handling managerial 
problems growing out of risk and uncertainty. He noted that data useful in 
solving these probelms are largely subjective, dealing with value patterns and 
with the processes the managers use. Understanding the value patterns, the 
processes, and the different problems, Johnson argued, would help us in farm 
and home planning, in understanding farm people, and in identifying subjects 
of interest to farmers and in these ways would make our research and educa
tion efforts more productive. 

At the annual meeting of the American Farm Economic Association in 
1955 a section of the program was devoted to progress and problems in de
cision-making studies with specific reference to the Interstate Managerial 
Study.8 The nature of this study was outlined and the universe of farms stud
ied was described along with the Friedman-Savage utility hypothesis, which 
was being tested. Some problems of method were discussed, as were the im
plications of the study for farm management teaching and research and for 
farm and home development. 

A year later Ciriacy-Wantrup [61] pointed out that farm management re
search since World War II had been of the normative type and that it sought 
to determine economic optima and (in its extension phase) to assist farmers 
in attaining them. Only recently, he said, referring to the Interstate Manager
ial Study, had studies been initiated that focused on understanding the pro
cesses and motive of farm management decisions in reality. He reasoned that 
normative farm management research was significant in making adjustments 
after a policy had been put into effect but that research dealing with how 
farmers do respond has greater significance for establishing policy. He felt 
that greater emphasis on the positive response of farmers was needed in the 
years ahead. 

In 1957 Glenn Johnson [149] described the array of disciplines important 
to the managerial process. He viewed economics as a necessary but not a suf
ficient framework for management. He saw organization theory growing out 
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of political science and public affairs, decision theory growing out of mathe
matics and statistics, human behavior theory growing out of sociology and 
psychology, and managerial theory in economics evolving from risk and un
certainty theory and theory of games. He pointed out how students of the 
managerial process who had examined the assumptions underlying static pro
duction economics theory had found it wanting. 

In the same year Plaxico and Wiegmann [217] suggested that until we 
know much more about how farmers actually make decisions, what informa
tion they use, how risk and uncertainty considerations enter into their de
cision making, and until we have a better idea of what they seek to maximize, 
we cannot be sure of the real usefulness of research based on static profit-
maximizing, cost-minimizing models. Using information from the Interstate 
Managerial Study Boyne and Johnson [34] described the relevance of static 
theory in its applications to farm organization and operation, to the manage
rial process, and to aggregate supply and price analysis. They concluded that 
static theory played a minor role in organization but that it played an impor
tant role in farm operation with important consequences for supply and price 
analysis. In farm operation farmers tended to respond more readily to input 
price decreases and product price increases than to price countermovements — 
a phenomenon which Boyne and Johnson attributed largely to the role of 
fixed asset theory. They pointed out that budgeting, linear programming, and 
marginal analysis, dependent as these are on fixed assets, appeared useful but 
inadequate in explaining price response because asset fixities were not deter
mined endogenously. They contended that the usual forms of marginal anal
ysis would be considerably more effective in explaining aggregate response to 
price change if they were adjusted for consideration of fixed asset theory and 
theory of managerial behavior assuming imperfect knowledge. 

Again drawing on information from the Interstate Managerial Study, John
son [154] discussed types and sources of information that farmers used in de
cision making, the importance they attached to different kinds of informa
tion, and the difficulties they encountered in obtaining different kinds of in
formation. 

Halter and Beringer [95] constructed utility estimates relative to certain 
farm managerial characteristics using data from the Interstate Managerial 
Study and the von Neumann-Morgenstern index for measuring cardinal util
ity. Their analysis suggested that farmers with relatively high marginal utility 
for monetary gains and low marginal disutility for monetary losses were in 
high-risk types of farming. 

Drawing on a sample of Alabama farmers, Lee and Chastain [182] sought 
to attain information on the extent of problem identification and to learn 
whether farm managers recognized opportunities for adjustment associated 
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with these problems. They emphasized the importance of problem recogni
tion in managerial adjustments to change. Study of the managerial function 
of problem identification was not a part of the Interstate Managerial Study 
and is considered by those involved in the study to be a serious omission. 

In 1961 Johnson and associates [158] summarized many of the individual 
studies completed under the Interstate Managerial Study; some of the individ
ual studies have been reviewed here. In addition to describing the setting for 
the study, the book discusses types and sources of information used by farm
ers, knowledge situations, analytical processes, expectation formulation, de
cision making, utility of gains and losses, and decisions to take action and re
sponsibility as well as some implications of the study for the farmer's re
sponse to price changes. The study was important as a venture into an area 
about which little was known. One of its weaknesses was that it was a broad, 
general study and therefore the results cannot be regarded as very conclusive. 
The results of the study also have limited application because of the kind of 
manager hypothesized in the study — a rational economic man who observes, 
gathers information, analyzes it, decides, acts, and accepts responsibilities for 
action taken. In fairness to the study, however, it should be said that re
sponses were solicited from farmers with both profit maximization and total 
family satisfaction as goals. Perhaps the most important contribution of the 
study has been its impact on farm management teaching. As a result of the 
study farm management has acquired a new role in which it goes beyond the 
analytical function and attempts to define problems, to identify and assemble 
relevant information, to specify alternative possible solutions, to decide on 
and take action, and to evaluate the performance of all of these functions. 

Drawing on his experience in teaching decision making, Brannen [37] out
lined the elements in the decision process and discussed how training can help 
managers improve their decision making. He described the elements in the de
cision-making process as defining the problem, delineating the goal, recogniz
ing alternatives, recognizing and collecting needed information, selecting and 
evaluating alternatives, and making a decision in terms of a plan of action. As 
a discussant of the Brannen paper, Baker [37] pointed out that teaching man
agers how to improve decision making presumed knowledge of how farmers 
learn. Baker noted that many farmers were willing to pay a substantial price 
for the privilege of being nonrigorous in decision making. From this premise 
he argued for the importance of using case materials to demonstrate the con
sequences of slipshod decision making, to point out that not all problems are 
equally important, and to demonstrate the importance of evaluating the pay
offs in relation to specific farm family needs. 

Hagan [92] conceived of managerial resources as being direct and indirect. 
He regarded those originating on the farm through the operator, his family, 
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and his employees as direct and those originating off the farm, such as profes
sional management, integration services, contractual services, and institutional 
resources (government programs, financial institutions, and cooperatives) as 
indirect. He then classified farms as adequate, inadequate, part-time, and 
semiretirement and noted the management needs of each type. Thus, Hagan 
suggested that there are different kinds of managerial needs and different 
kinds of managerial resources, and for best results we need to match these up. 
Others have addressed themselves to the question of how the managerial re
source is affected by some of the broad changes in agriculture. Paul Johnson 
[162] addressed the question of the effect of off-farm migration on manage
rial resources in agriculture, and Butz [46] discussed the effects of off-farm 
management inputs on the managerial resource in commercial agriculture. 
Butz concluded that off-farm management inputs would play an even greater 
role in speeding up the adoption of new technology, improving managerial 
capabilities, and helping producers reduce unit production costs and increase 
income. 

Partenheimer [212] examined the question of executive skills and execu
tive capacity in farm management, noting that this topic has received short 
shrift in farm management textbooks. Execution or action, he said, is an at
tempt to implement a decision and executive skills include at least physical, 
technical, and supervisory skills. He aruged that the exercise of these skills be
comes part of the management process, and he noted that this stance brought 
him into conflict with Glenn Johnson, who had stated that management is 
not an input. Partenheimer reasoned that management is an input that in
cludes executive skills. Admitting that the theory on the executive function is 
far from complete, he formulated hypotheses and proposed that the testing 
of them would provide additional information in this connection. 

Routhe [227] contended that considerable support existed for the thesis 
that decision-making processes should be the core of a farm management edu
cation program. He outlined steps in the decision-making process and sug
gested how to apply these to youth and prospective farmers, to young com
mercial farmers, and to established commercial farmers. He challenged exten
sion economists in farm management to cast educational materials into a de
cision-making framework and suggested that extension workers apply the de
cision-making processes in their own efforts. Routhe hypothesized that if ex
tension economists were to do this, then service training for leaders in agricul
ture, management workshops for young commercial farmers, and career ex
plorations for youth and prospective farmers would receive high priority. 

Tedford [261] discussed the analytics of decision making. He pointed out 
that according to Luce and Raiffa the bulk of our formal theory falls into the 
certainty class whereas most decisions fall into the risk and uncertainty class. 
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He discussed decision making under certainty and deferred decision making 
under uncertainty and noted that models for analyzing problems under uncer
tainty are game theoretic or probabilistic. 

Langham [179] offered another dichotomy, namely, decision problems of 
a recurring nature versus those of a nonrecurring nature. The nonrecurring 
problems, he noted, are the ones that give us the most trouble. He said that in 
trying to quantify and solve decision problems we are in fact trying to mini
mize the experience and the abilities required for good decision making. We 
are trying simultaneously to help the decision maker and to replace him. 
Langham suggested that such attempts indicate our impatience with appren
ticeship and the individual case study approach. In an age in which time is 
scarce, he continued, we look upon observational learning experiences as 
wasteful; furthermore, we may be substituting training for education of de
cision makers. He concluded by saying that our efforts to aid in decision mak
ing could result in poorer decisions and less of the human satisfaction which 
people normally gain from personal decision making. 

In a sectional program of the American Farm Economic Association in 
1965 entitled "The Management Factor in Commercial Agriculture" Kelsey 
[171] suggested that to improve managerial ability we need a managerial pro
cess model in order to know what we are trying to improve. Kelsey believed 
that in extension teaching and research we had contributed most to improv
ing the management process through specifying and analyzing alternatives. 
Headley [101] proposed that management be defined through a "workable 
definition." To arrive at such a definition he suggested obtaining empirical 
observations from the manager based on his biography, skills and ability tests, 
and daily behavior. This set of observations would serve as predictors. A sec
ond set of observations, "criterion variables," would be based on financial 
and efficiency measures from the manager's farm records and subjective rat
ings from county agents, bankers, and others. The primary interest is to deter
mine whether the "predictor variables" can predict the "criterion variables." 
If there is a strong relationship between the sets of variables, that relationship 
would then define management. In addressing the question of how the man
agement factor in commercial agriculture could be improved, Nelson [202] 
emphasized the need to equate the managerial input with other resources 
used in farming by identifying and measuring the characteristics associated 
with managerial ability. Rieck [224] suggested that in the teaching of man
agement we focus on three principles —namely, learning takes place in small 
increments, the recognition of similarities between past experience and pres
ent problems leads to the discovery of a concept of decision making, and the 
individual must take an active part in the learning process if learning is to take 
place. On the topic of new tools for the manager Kennedy [173] first laid 
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out the scope of management under three problem headings — production and 
organization problems, administrative problems, and marketing problems. For 
the first problem he suggested the tools of improved budgets, systematic pro
gramming, linear programming, dynamic programming, operations research, 
supply forecasting, and planning guides. For the second problem he suggested 
the tools of reliable input-output data, interdisciplinary research, electronic 
accounting and data processing, operational timing studies, meteorological 
forecasting, management consulting firms, and commercial servicing. For the 
third problem he suggested the tools of market and demand forecasting, fu
tures trading, research and extension publications, improved credit, and con
tractual farming. 

Rushton and Shaudys [229] used a social systems model in an attempt to 
clarify the criterion problem in research on farm managerial ability. They 
viewed the farm firm as a subsystem of the farm family which has certain 
values, goals, and resources. Thus, we see a continuing concern about iden
tifying, measuring, and improving management. Our failure to come up with 
answers that will allay or eliminate these concerns no doubt contributes to 
the fuzziness of the boundaries surrounding farm management as a discipline. 

A development in statistical decision theory that may have important im
plications for improving decision making is the Bayesian approach in which 
optimal action is determined on the basis of prior probabilities and then the 
optimal action is revised in the light of additional information. Eidman and 
associates [79] empirically applied the Bayesian approach to management de
cisions under uncertainty. The choice in the study was between contract and 
independent production of turkeys, and the major random variables were pro
duct prices and mortality rates. Optimal action was first determined where 
only prior probabilities of states of nature were available. Optimal strategies 
were then determined where information from a price forecasting model was 
available and posterior probabilities of the states of nature were determined. 
They concluded that the value of the additional information from the fore
casting model was considerable. 

A concept which points to limitations of static firm theory is that of a 
fixed asset developed by Glenn Johnson and associates. In traditional firm 
theory the acquisition cost of an asset equals its salvage value, and in equilib
rium these two values are equal to the marginal value product of the asset or 
resources. Johnson argued that these conditions may hold for some assets, 
such as seed and tractor fuel, but for many assets acquisition costs and salvage 
values differ considerably; an asset is fixed if its marginal value product falls 
between its acquisition cost and its salvage value. This concept has been ap
plied to problems in forage evaluation and has been used in linear program
ming models that emphasize estimation of supply functions [75, 120, 159] . 

Another recent development that emphasizes the shortcomings of the 
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methodological framework built on static economic theory and profit maxi
mization involves the firm growth models which incorporate time, imperfect 
knowledge, household consumption, financial flows, and other variables in 
tracing out growth patterns and providing planning information between the 
current and some future time period [29, 213] . Firm growth models that par
ticularly provide freedom from maximizing profits are those that utilize simu
lation techniques. Simulation frees one from optimizing a decision rule, but it 
is very demanding in other respects, such as requiring specification of rates of 
change in variables. 

Another post-World War II development that appears to be placing some 
stress or strain on the methodological framework of static economic theory 
and profit maximization is the farm management identity crisis. In a book 
published in 1953 J. D. Black [25] wrote that "when the economics of agri
cultural production is reduced to terms of the individual farm, it becomes 
what is ordinarily known as farm management. Any textbook in real farm 
management is a treatise on the economics of production of the individual 
farm" [25] .10 In 1956 Ciriacy-Wantrup [61] saw production economics as 
dealing primarily wtih the combination and allocation of productive factors. 
He noted that these problems were important to farm management but that 
they did not circumscribe the whole field. In other respects Ciriacy-Wantrup 
viewed production economics as broader than farm management, stating that 
factor combination and allocation could not be understood adequately if the 
analysis were confined to farm management. Perhaps Plaxico and Wiegmann 
[217] said the same when they suggested that farm management and produc
tion economics were not synonymous terms but overlapping terms, each in
cluding areas not encompassed by the other. In 1957 Glenn Johnson [149] 
wrote that farm management now tends to be considered as a subfield of pro
duction economics and production economics in turn is a subfield of agricul
tural economics and economics. In the same year he wrote, "Farm manage
ment is far broader than economics. It extends from deep in the physical sci
ences on the one hand to deep in philosophic value theory and ethics on the 
other" [156]. He commented further in 1963: "Though the new orientation 
[referring to the postwar orientation of isolating problems that could be 
solved by finding the equilibria defined in static production economic theo
ry] concentrated on problems and, in this sense, differed significantly from 
the immediately preceding fact-finding research in the field of farm manage
ment, it contained a serious flaw . . . The flaw involved the narrowness of the 
problems considered which tended to be defined in terms of the disequilibria 
of static production economic theory. This concentration made farm manage
ment a narrow problem-solving subfield of production economics which, in 
turn, was a subfield of general economics" [157]. In 1967 Ruttan [230] 
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wrote that the field of farm management had never satisfactorily resolved the 
question of whether it should confine itself to the economics of farm manage
ment (production economics) or whether production economics is simply one 
of the applied behavioral, social, biological, and physical science disciplines 
upon which the field of farm management is based. Williams [279] expressly 
viewed production economics as only one of the basic disciplines of farm 
management. 

In short, farm management faces an identity crisis. There is no clear notion 
of what farm management is. Glenn Johnson [149] has even suggested that 
maybe farm management is an impossible academic discipline because man
agement is pervasive and shows up in many disciplines and that perhaps farm 
management is, just a point of view. If we do not know what farm manage
ment is, then most assuredly it is difficult to determine what its methodologi
cal orientation or foundation is. 

Outlook for the Future 

This paper began with a quotation from Heady to the effect that advance
ment in a scientific field grows not out of unqualified acceptance of the sta
tus quo but out of frequent appraisal of the road ahead. Through the years 
since World War II the literature has been enriched by a number of excellent 
reviews and appraisals, some of which focused broadly on agricultural eco
nomics while others specifically addressed production economics and, farm 
management [58, 102, 114, 155, 157, 230, 231, 279] . As we noted earlier 
our central task is to increase the power and capacity of our science — its 
methodology and its analytical tools and techniques so as to become more ef
fective in solving current social problems — and also to apply this capacity to 
solving problems of growing social concern. Looking at the production func
tion work and the developments in mathematical programming, simulation, 
and other analytical techniques that have extended theory to include time, 
imperfect knowledge, and various decision criteria, I have the impression that 
considerable progress has been made in increasing the power of our applied 
science to handle the growing complexity of our problems. To be demonstrat
ed yet, it seems to me, is whether this development will be effective in solving 
problems of increasing social concern. Williams [279] has pointed out that 
"the growing emphasis on uncertainty and on inter-disciplinary approaches to 
input-output analysis on the biological side, and to decision making and be
havioral studies on the social science side, has been well-meaning enough. But 
these new efforts have not yet paid off in terms of their influences upon prac
titioners of either extension or farm management." 

As applied scientists we are going to be judged in the end by our dedica-
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tion and skill in solving problems of social concern. As a basis for increasing 
our effectiveness in these areas it may be helpful to focus on the farm man
agement identity crisis and on some orientation questions. 

The Farm Management Identity Crisis11 

As we noted in the previous section, Ruttan's question — whether farm 
management as an academic field should confine itself to the economics (or 
production economics) of farm management or whether production econom
ics is simply one of the applied behavioral, social, biological, and physical sci
ence disciplines on which the field of farm management is based — remains 
unanswered. On the other hand, we noted Glenn Johnson's conclusion that 
farm management had become a narrow problem-solving subfield of produc
tion economics, which in turn is a subfield of economics. 

From its very beginning farm management was a multidisciplinary study. 
Originally what was known in farm management as a study came directly 
from the farms. Farms produced crops and livestock and used land, seed, 
buildings, labor, tools, machinery, and management for the production of 
these crops and livestock. Originally the study of farm management involved 
the gathering of data on the outputs and the inputs. Over time specialized 
bodies of knowledge and information, often called disciplines, developed. 
The disciplines reflected in the data gathered in the early days of farm man
agement were mostly technical ones dealing with crops, livestock, farm pow
er, and machinery. 

Before the study of farm management was very old, it began to employ 
principles, theory, and information from economics and later from agricultur
al economics. From the beginning farm management study involved subject 
matter from statistics, at least of a descriptive sort. However, some time 
elapsed before farm management actually began to integrate the theory and 
tools — sampling theory, regression, frequency distributions — from modern 
statistics into its study and analysis. Later, farm management drew on con
cepts and techniques (Bayesian analysis, game theory, mathematical program
ming) from various areas such as statistics, mathematics, social psychology, 
and econometrics for handling risk and uncertainty considerations and for 
maximizing or minimizing specified objectives in decision making. With the 
advent of computer technology farm management began to utilize concepts 
from applied mathematics in the form of simulation techniques for handling 
problems of risk and uncertainty for the farming system and for measuring 
the consequences of introducing changes into the system. In addition, farm 
management study has applied concepts from operations research in handling 
management problems related to inventory, resource allocation, sequencing, 
replacement, information search, and competition. 
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The Interstate Managerial Study, which was conceived as a means of ob
taining knowledge of managerial processes, provided firsthand empirical sup
port to the widely held view of farm management as a broad interdisciplinary 
problem-solving study. The farm operator's performance of the functions of 
(1) observing and gathering information on prices, production, institutions, 
and people, (2) analyzing the information, (3) making decisions, and (4) act
ing and accepting consequences for action taken revealed the interdisciplinary 
nature of this study. 

The north central regional project on the human factor in management 
(later known as Management Resource in Farming) was planned for the pur
pose of measuring the managerial ability of farmers. This attempt to measure 
managerial ability indirectly through factors such as age, experience, educa
tion, and other variables of a socioeconomic and psychological nature also 
lent support to the view of farm management as a study stretching across 
numerous disciplines. Hence, given the nature of the unit on which the study 
of farm management focuses, and given the functions that a manager of such 
a unit must perform to solve the problems he encounters, farm management 
as a study must necessarily continue in a multidisciplinary vein. 

According to Ruttan, "If farm management is defined as a field which is 
concerned with the application of the full range of behavioral, social, biologi
cal, and physical sciences (or even of the social and behavioral sicences) to the 
management of the farm firm, the implications for the organization of agri
cultural economics, as an academic field, become extremely difficult" [230]. 
Not only will it be difficult for agricultural economics as an academic field, it 
will be difficult for farm management unless some integrating force exists. 
Questions that need to be resolved for farm management are: What is manage
ment? What is to be managed? Who does the management? What is the unit 
of analysis? Who are the clientele? What are the decision criteria? What are 
the allocative principles? For if farm management is multidisciplinary and en
compasses behavioral, social, biological, and physical sciences (Ruttan) or en
compasses statistics, logic, sociology, home economics, psychology, philo
sophic value theory, physical and biological sciences, and economics (John
son, [149]), then an important additional question exists: Do these many dis
ciplines exist as parallel fields, each with its own methodology, key variables 
and fundamental relationships, allocative principles, and decision criteria as 
these pertain to management in each discipline, or are there linkages among 
the variables from each discipline that tie the disciplines together into a gen
eral theory serving as a foundation for a managerial science? Or is there one 
of these many disciplines that is an integrating discipline? Or is the manager 
at one time a psychologist, at another time an agronomist, and at another 
time an economist? 
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Ruttan [230] suggested that agricultural economics departments might 
seek to achieve a broad staffing pattern like that used in business schools with 
a management science approach, which would at least bring in staff members 
trained in the several social and behavioral sciences. Such a pattern would 
serve to bring several disciplines concerned with management under one ad
ministrative unit, but it is questionable whether it would serve as an integrat
ing force among the various disciplines; if Ruttan has in mind primarily the 
business management component of business schools, then the approach to 
management may be no more integrated than the approach in farm manage
ment and production economics. Newman and associates [207] noted that in 
business several approaches to management — approaches involving several dis
ciplines — are used. One approach is productivity with emphasis on scientific 
management, personnel management, internal financial management, and 
technological aids to productivity. A second approach is behavioral and fo
cuses on human relations, communication, and how people behave under 
varying conditions. A third approach is based on the rationalistic model, 
which centers on micro economic theory, profit maximizing, game theory, 
systems analysis, and operations research techniques. A fourth approach is in
stitutional and places the emphasis on understanding the practices, customs, 
and laws under which a manager operates. 

Another response, according to Ruttan [230] , is to follow the pattern 
evolving in many agribusiness programs of establishing a close program integ
ration with the business schools. The effect of this response, as Ruttan sees it, 
would be to restructure agricultural economics specializations (a) with the 
firm-oriented farm management and agricultural business management curric
ulum and research programs more closely integrated with similar programs in 
the schools of business and (b) with the policy-oriented areas in agricultural 
economics continuing their close association with departments of economics. 
There certainly are structural changes in agriculture, such as vertical integra
tion and rapid growth of the capital base of farm firms which necessitates in
creased attention to financial flows and management, and there is common 
understanding and usage of many of the same analytical techniques — all of 
which provides a logical base for a closer association with schools of business. 
However, as a means of integrating multidisciplines into an approach to man
agement, this pattern appears to face the same problems as Ruttan's first sug
gestion. 

If farm management is defined less broadly, i.e., as the economics of farm 
production or as the production economics of the farm firm, Ruttan sees no 
conflict with the trend in the evolution of the two fields of farm management 
and production economics during the last several decades. The academic field 
of farm management would focus on the production economics and the eco-
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nomic organization of the farm firm, leaving the commercial farm manager, 
or his advisers, to integrate the findings from agricultural economics and 
other disciplines into decisions at the firm level. This has been the subject 
matter approach of farm management economics where economics with its 
various decision criteria and allocative principles is the integrating discpline 
for the manager or his advisers in making decisions. This approach is a prag
matic approach to the farm management identity problem. It does not solve 
completely the "problem versus departments and disciplines" dilemma of the 
applied sciences. Farm management requires an overriding commitment to 
problem solving, and problem solving requires the ability to perceive and use 
concepts and factual relations from many disciplines. But all applied sciences 
have a problem focus, and to the extent that problems are multifaceted (as 
most of them in the real world are) satisfactory solutions require information 
and knowledge from more than one discipline — at least given the structure of 
colleges, universities, and the development of knowledge. Disciplines or 
branches of learning or fields of study can be defined broadly or narrowly. 
Whether we can develop them broadly for satisfactory application to and 
solution of problems is quite a different matter. The modern dilemma is that 
if we are to know a field in depth we are forced either to define disciplines 
more narrowly or to divide them into subdisciplines at the very time when 
problems have become increasingly complex, requiring information from a 
broadening spectrum for satisfactory solution. The implications of these de
velopments for farm management are that it must continue to draw on vari
ous disciplines in its problem-solving activity and that the mix on which it 
must draw will differ as problems differ or change. 

Glenn Johnson [157] saw the problem orientation of farm mangement 
following World War II as differing markedly from the preceding fact-finding 
orientation. But he also saw a serious flaw in this new orientation which he 
described as the narrowness of the problems considered. These, he said, 
tended to be defined in terms of the disequilibria of static production eco
nomics theory. He reasoned that this concentration had made farm manage
ment a narrow problem-solving subfield of production economics. He added 
that problems definable in terms of disequilibria are solvable through recom
mendations for establishing equilibria and that as long as the marginality con
ditions are met for an equilibrium existing problems are not directly discern
ible or solvable solely within the theory and hence can easily be overlooked. 
Here he suggested that the focus of economic theory on disequilibria can dis
tract attention from the really relevant problem — the inadequate resources of 
some of the units making up the initial asset ownership pattern. 

At least part of the solution to the problem is to build models that are less 
constricting. One approach here is for professionals with interests in farm 
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management economics and production economics to expand the theory and 
models by relaxing the basic assumptions underlying static production eco
nomics theory. The basic assumptions taken as given are perfect knowledge, 
the state of the art, tastes and preferences, timelessness, institutions, and mo
tivations. If we have the skills, interests, and energy to work toward incor
porating these "givens" into the theoretical systems and models, production 
economics theory will become broader in scope and will more nearly meet 
the needs of solving important problems in managing farms and other units. 
Progress has been made in incorporating some of the "givens" into our mod
els as variables and in expanding the objective function beyond profit maxi
mization. Just what the payoff from this progress will be is difficult to pre
dict, but most assuredly specialized training and skills are required to formu
late complex models, to develop computer software, and to operate the 
equipment that will generate solutions. Large commercial firms and govern
mental units may be able to afford these investment and operational outlays, 
but small firms and small governmental units may need to purchase the ser
vices. Also, there is a question of how sophisticated decision-making units 
really should become. As Baker [37] pointed out, many farmers may be will
ing to pay a relatively high price for the privilege of being nonrigorous in de
cision making; and as Langham [179] suggested, in our attempts to help the 
decision maker we may be replacing him with adverse effects to him and to 
the quality of the human decision. 

Orientations for the Future 

For the foreseeable future, research and resident and extension teaching as 
related to the farm firm and household should be conceived as farm manage
ment economics. The focus should be on problems of concern to the speci
fied clientele. The methodological base should combine the standard model 
of profit maximization under certainty with behavioral theories or constructs 
that have something to say about how individuals and organizations respond 
to imperfect knowledge, risk, uncertainty, and multiple goals. With this orien
tation the discipline of farm management economics will have a home in agri
cultural or applied economics, complementarities will exist between farm 
management economics and production economics, and the available theory, 
tools, and techniques can be put to work in solving crucial economic and so
cial problems. 

At the same time efforts should be directed toward the possibility of tying 
the various disciplines or parts of disciplines together into an integrated man
agerial theory and science that can be applied to both private and public de
cision making by individuals or groups. In the context of the farm as a whole 
or the farm firm-household, farm management historically has had to draw on 
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information from various disciplines to solve its problems. Thus, farm man
agement is basically an integrating study and the advances in multidisciplinary 
orientations in agricultural colleges are in no small way attributable to the ef
forts of farm management and production economists. These advances are the 
building blocks for future problem solving. 

As mentioned earlier, my review of the literature indicates that consider
able progress has been made in increasing the power of our applied science in 
handling increasingly complex problems. Nevertheless, it is not yet clear what 
payoff this development will have in solving problems. With an eye to the fu
ture, however, we should bear in mind that as farm and agribusiness firms be
come more commercialized the managers of these firms stand more in need 
of, and hence are more likely to use, the sophisticated economic information 
and the results from the analytical techniques that have been developed. 
Moreover, an increasing number of individuals, the future managers of these 
firms, are being trained in farm management classes in which students solve 
problems and make decisions in simulated farming situations using electronic 
equipment. The strong student interest in this approach suggests opportuni
ties for further development. 

A clearer, more specific orientation to our clientele is needed. To be effec
tively engaged in problem-solving activities we must know who our clientele 
are. We must also know what their problems, goals, and values are — and pos
sibly we should be prepared to help them to articulate these. We must iden
tify clearly our units of analysis — a farm firm, a farm firm-household, a set of 
farm feed processing firms, an area, a region, a nation. If we wish to improve 
decision making, we must get involved with the decision makers or the policy 
makers of these units. 

If our clientele is both private and public, then our analysis must single out 
those alternative acts that complement or compete with each other in private 
and public areas and show the private and social costs of attaining or not at
taining compatibility where interests and objectives deviate. The same kind of 
analysis is needed within the private sector when various parties with diverse 
interests and objectives enter into a decision-making process such as that ob
taining in tenant-landlord, father-son, farm firm-household, partnership, and 
corporation relationships. If the clientele is public, then the interests, the 
goals, and the problems of the various groups of people within the area must 
be identified and the analysis must show how policy interventions affect the 
needs and objectives of these different groups. 

Farm management and production economics, it has been said, has be
come oriented toward research techniques, research methods, and theory 
rather than problems [157, 230, 279] . Perhaps this might also be described as 
professional orientation versus problem orientation. Certainly a profession 
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must devote a portion of its energies and efforts to the tools of its trade, but 
hiding behind computers, techniques, and models is not going to solve our so
cial and economic problems. I do think our university system encourages the 
diversion of staff energies toward the publication of material in professional 
journals. To the extent that this is an avenue to salary increases and promo
tion, there is probably enough pragmatism in all of us to cause us to traverse 
it. But this course is a hazardous one to the extent that it diverts us from be
coming personally involved in finding solutions to problems of growing eco
nomic, social, and political concern. 

Farm management and production economics has been accused of being 
identified too much with positivism, that it must become more normative 
[157]. Glenn Johnson has suggested that specialization and a tendency to
ward positivism have been responsible for lack of productivity in terms of 
problem solving. Certainly if such a tendency leads us away from problem 
solving, then again we are treading dangerous ground. It is difficult to assess 
what the right amount of positivism and normativism is in an applied science, 
but it seems to me that Ciriacy-Wantrup [61] has wisely urged us to use some 
of both. He suggested that normative farm management research is significant 
in making adjustments after a policy has been put into effect. For establishing 
policy, Ciriacy-Wantrup reasoned that research on how farmers respond is of 
greater significance than normative research in developing a policy and in de
ciding on its implementation. In this sense it appears to me that farm manage
ment and production economics needs some orientation in both directions, 
even at the firm level, in developing policy and adjusting to it. 

It has been suggested that research in farm management and production 
economics has primarily sought information for private rather than pub
lic decision making [217, 230] . Plaxico and Wiegmann, drawing on informa
tion from their review in the late 1950s of past and current research in farm 
management and production economics, found that estimates of interfarm 
and interindustry relationships have been considered to have little value rela
tive to intrafarm relationships. My review of journal articles and technical and 
station bulletins indicates that this lack of emphasis has changed little, if any, 
since then. But perhaps if one looks at the use of production economics in 
the areas of resource and regional economics the conclusion would be dif
ferent. Ruttan argued, particularly in reference to developing countries, that 
it is a misuse of professional talent to treat farm operators, and even exten
sion workers, as the primary clientele for microeconomic research. He em
phasized the importance of producing information on the consequences of al
ternative public decisions to administrators and policy makers. Actually infor
mation is needed at both levels. 
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During the 1930s and 1940s we saw a great deal of interest and effort de
voted to evaluating the expected consequences of alternative agricultural poli
cies on farm resource use. Interest in agricultural price and income policy has 
dwindled, but there are many other state and national policies (or nonpoli-
cies) that influence resource use. As various agricultural and nonagricultural 
groups bid for resources — land, water, fuel, labor — there are both private and 
social costs that need to be weighed against returns in alternative uses. The 
handling of waste and effluent involves similar kinds of analyses. As actions 
of farm firms or other decision-making units are circumscribed by environ
mental controls, studies are much needed to evaluate the conomic impact of 
the controls. The analytical tools and techniques of farm management and 
production economics are well suited for evaluating farm firm benefits and 
the costs associated with alternative possible solutions and for assessing the 
costs society may need to bear if it wants results. 

As agribusiness firms and industries move in to provide more and more 
managerial services to farmers, consideration should be given to the possibil
ity of shifting professional resources to the study of interfarm and interindus
try problems and relations and to a study of the micro effects of alternative 
policies with policy makers and administrators as the primary clientele. 

Through a review of literature of a professional group it is possible to learn 
something about the objectives underlying the professional efforts or work of 
that group. Glenn Johnson appraised the pronouncements of leading agricul
tural economists on the state of their field and in 1954 distilled a list of be
liefs and values that appeared to be held by a substantial portion of the pro
fession [152]. Three of the beliefs dealt with objectives underlying the work 
of the profession: 

Agricultural economics research exists to serve farmers, and if it fails to 
do so it will cease to exist. It is also widely held that research exists to 
serve nonfarm groups handling and consuming farm products. A very 
substantial number of our profession hold that it also exists to serve so
ciety in general. These beliefs and convictions fairly well define the 
problems on which agricultural economists are expected to work. 

Service research, teaching, and extension work are crowding out funda
mental research work to the long-run detriment of the profession. 

The traditional efficiency norm of economics is a necessary but insuf
ficient basis for judgment in doing research on the problems addressed 
to agricultural economists. 

At about the same time Ratchford [220] outlined the objectives of extension 
economics work and in referring to the Smith-Lever Act stated that under it 
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we could work to improve the welfare of individual farm families, the welfare 
of agriculture, or — most important of all in Ratchford's view — the economic 
welfare of society in general. 

In 1948 Heady wrote, "Farm management research relates to the study of 
the economic efficiency and productivity of farm resources. Its specific objec
tives are (1) to guide individual farmers in the best use of their resources and 
in a manner compatible with the welfare of society and (2) to provide fun
damental analyses of the efficiency of farm resource combinations which can 
serve as a basis for bettering the public administration of resources where agri
cultural policy or institutions which condition production efficiency are con
cerned" [109]. In the same article he stated, "The individual farm and broad
er industry or social objectives are sometimes looked upon as incongruous. 
They are not however. Both channel to the same end in respect to resource 
efficiency. . . . Agriculture as a competitive industry provides an environment 
in which the best use of resources by the individual firm can result in the 
most efficient use of resources from the standpoint of society with the excep
tions noted."12 

Hence, even though the objectives as outlined above from Johnson and 
Ratchford might imply incompatibility between those who set out to serve 
the interests of farmers and those who keep society's interests to the fore, I 
think most farm management specialists and production economists in the 
post-World War II period have proceeded in the belief that in most instances 
efforts to serve either actually served both in terms of resource efficiency. 
Moreover, I think fairly strong evidence exists to support the argument that 
the farm management and production economics recommendations for agri
cultural adjustment in the postwar period were compatible with national poli
cy. The recommendations in terms of profit maximization for individual 
farms and overall resource efficiency favored bigger and fewer farms, substitu
tion of capital for labor, and movement of labor out of agriculture into off-
farm employment where its value product or wage was assumed to be higher. 
These recommendations do not appear to be at odds with a national policy 
that has encouraged unionization of labor and minimum wages, has subsi
dized research and education in agriculture, and has subsidized credit in agri
culture which in turn has lowered capital costs and demands for labor as la
bor-saving technology has been substituted for labor. 

But I think we have entered a period marked by a reorientation in objec
tives. In 1969 Williams [279] hoped that in retrospect the 1960s would be 
seen as the period when the influence of humanism in the sciences, including 
economics, matured. In 1970 Castle [58] referred to a recurrent theme run
ning through discussion in land-grant education circles to the effect that if 
universitites could but reorder their priorities and organize to tackle "real" 
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social problems rather than simply the problem of the increasing agricultural 
output the result would be a rebirth of the land-grant philosophy. At the 
same time he characterized the 1960s as a period in agricultural economics 
when small conceptions of social problems were discarded and subspecializa-
tions such as farm management, marketing, and resource or land economics 
tended to yield to broader categories, as did agricultural economics itself. In 
1972 Heady wrote, "Over the long run, institutions are likely to be better fi
nanced and gain broader public support if they concern themselves more with 
the people and problems of greatest social urgency" [102]. In the same year 
Danial Fusfeld [89] wrote, "The problems of the present indicate the path of 
the future. A reconstruction of economics — a new synthesis and a new para
digm—will have to move toward greater concern for humane values, toward a 
humane economy on a world wide scale. A humane economy requires more 
than prosperity and economic growth, more than efficient allocation of re
sources. It demands changes in the framework of economic institutions to 
achieve greater equality and freedom.13 It requires dispersal of the economic 
power and governmental authority that support the present disposition of in
come, wealth and power. It requires a social environment that brings a sense 
of community and fellowship into human relationships. It demands compati
bility among man, his technology, and the natural environment. And all of 
these things must be done on a world wide scale. These are the goals of the 
future, to which economists and everyone else will have to devote their ener
gies." I close with a plea for farm management and production economics to 
move ahead in this spirit, to move ahead with the times. Problems of human 
development in the rural-urban complex, of our use or misuse of our natural 
environment and fossil energy, should identify the future clientele and the fu
ture directions for farm management and production economics. 

Notes 

1. See./. Farm Econ. 32:1100-1181, November 1950 
2. This experiment also included information on feed conversion rates with and with

out aureomycin, which did have a significant effect. A later study shows that tempera
tures (both low and high) also influence feed conversion rates in swine. See R. Amick 
and J. Purcell, "Influence of Temperature on Feed Conversion by Swine," J. Farm Econ. 
46:1227-1231, December 1964. 

3. I am particularly indebted to Irving Fellows of the University of Connecticut, 
James Plaxico of Oklahoma State University, George Dawson of New Mexico State Uni
versity, and Gerald Dean of the University of California in Davis for help in developing 
this section. I have described the activities of the North Central Farm Management Re
search Committee, of which I was long a member, in some detail. Since the basic pur
poses underlying the activities of similar committees elsewhere were the same, regard
less of geography, much of the information about NCFMRC applies also to the other re
gional committees. 
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4. Members of this group were Andrew Boss, University of Minnesota, chairman; 
Sherman Johnson, USDA; H. C. M. Case, University of Illinois; George Pond, University 
of Minnesota; O. B. Jesness, University of Minnesota; Walter Wilcox, University of Wis
consin; Joe Ackermann and Frank Peck, Farm Foundation. They met on the St. Paul 
campus of the University of Minnesota on April 8-9, 1946. 

5. From "Farm Management Committee of WAERC - History" in Forces Restructur
ing Production and Marketing in Commercial Agriculture, Western Agricultural Econom
ics Research Council, Committee on the Economics of Range Use and Development, Re
port No. 10 (jointly with the Marketing Research Committee and the Farm Management 
Research Committee), Conference Proceedings, Tucson, Arizona, November 19-21,1968, 
p. 248. 

6. An interesting ex post observation can be made here. Heady at this time estimated 
that a decrease in the number of commercial farms to 2.5 million (a decrease of nearly a 
million from 1955) would make possible reasonable scale economies and favorable re
turns to farm labor. In 1970 we had 2.9 million commercial farms. Heady suggested that 
the farm labor force could be decreased by 50 percent from the 1950 level (from 9.3 to 
4.6 million). In 1971 farm employment stood at 4.2 million. 

7. See International Development Review 15:24, 1973/3 for G. L. Johnson's review 
of M. P. Collinson's Farm Management in Peasant Agriculture: A Handbook for Rural 
Development Planning in Africa, Praeger Special Studies, 1972. 

8. See "Progress and Problems in Decision Making Studies,"/. Farm Econ. 37:1097-
1125, December 1955, for several reports on the Interstate Managerial Study. 

9. In the concept of fixed asset used here an asset is fixed if its marginal value pro
duct falls between its acquisition price or cost and its salvage value. Differences between 
acquisition cost and salvage value are not considered in traditional marginal analysis. Ref
erence is made to this concept at a later point. 

10. In a footnote to this quotation Black writes, "It must be confessed that some 
have been written that have left out a good deal of this economics." 

11. Identity problems are really not peculiar to farm management. Given the various 
names that are now being used for units previously identified as agricultural economics, 
it is quite clear that agricultural economics too has an identity problem. Even colleges 
and institutes of agriculture have identity problems. 

12. The exceptions were the divergencies that grow out of uncertainty and other im
perfections in the market, leasing arrangements and other institutional factors, and seg
ments in agriculture that are not competitive. 

13. In a seminar Ruttan argued that in recent years much had been done in measuring 
the contributions of the natural sciences and technology to growth in agricultural and in
dustrial output but that similar progress had not been made in conceptualizing the con
tribution of new knowledge to the process of institutional change. He reasoned that the 
value of new knowledge in the social sciences comes primarily from its contribution to 
the process of institutional change. Hence, the primary rationale for public investment is 
the development of the capacity in the social sciences to produce institutional innova
tions that are more efficient than current institutions. 
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