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ECONOMICS is the most mature of social sciences. It is blessed 
accordingly with systematic concepts and theory and with 

empirical tools which have a 'greater ring of exactness and sophistica
tion' than other social sciences. As an applied field within economics, 
agricultural economics has benefited similarly; and perhaps has some
times even overtrained itself in trial runs and in working to demon
strate the use of tools developed in the more basic fields of economics, 
statistics, and mathematics. Agricultural economists suffered inferi
ority complexes, along with other economists and social scientists, 
for decades because their research approaches and methodology were 
less precise and profound than those of colleagues in the physical and 
biological sciences. But this can no longer be said; the economists, 
and even some other social scientists, can now match their physical 
science counterparts in range and elegance of theoretical and empirical 
tools. In fact the economist can generally outpace his applied colleague 
in the physical and biological fields. Not only has he general claim to 
and need for the empirical tools used by the biologist, but he also has 
a range of concepts and tools extending beyond this more classical 
and conventional set of methods for quantitative analysis. At institu
tions of high level in development of agricultural economics, the 
biologist is prone to look up to the economist with some awe, because 
of the elegance and 'apparent power and exactness' of the concepts 
and quantitative methods of relevance to the agricultural economist. 

Tools of Fashion and Utility 

Agricultural economics has certainly become the most profound 
or advanced of all applied fields in economics, or of all applied fields 
in the social sciences, in the use and application of conventional and 
newly developed quantitative techniques. Of all new empirical tools 
developed over the last two decades, agricultural economists have 
been the most avid and energetic appliers. It is not unlikely that the 
profession has, in recent times, sometimes found itself partly caught 
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114 &rl 0. Heaqy 
up in the pressure of 'fads' or 'stylishness'; this tendency still being, 
for some persons, a carry-over from the time when agricultural 
economists felt or imagined inferiority to or persecution by general 
economists. Not a few agricultural economists, perhaps, feel that 
since they wear this label they must be in the vanguard in displaying 
agility in the applying of new tools to some actual quantities if they 
are to be recognized by the larger fraternity of economists. So 
marked has the trend towards stylishness been, at least in the past, 
that the question implicitly imposed was sometimes : 'Here is a new 
tool, where can I use it?' But in the quest to solve applied social 
problems, we expect somewhat the opposite question: 'Here is a 
problem, what is the efficient tool for solving it?' Or, as one of my 
friends has put it, the profession once went through the era 'Have 
tool, will travel.' Agricultural economics has previously gone through 
days or phases of orientation to particular empirical tools. The fairly 
widespread application of 'correlation analysis' in the 192o's was an 
example. With the inability to 'squeeze out all of the answers' with 
this 'apparent single tool', it lost its intensiveness as a specific and 
particular approach. Perhaps the same thing is again happening in 
agricultural economics, with the focus changing from the 'Have tool, 
will travel' orientation to one more consistent with the urgency of 
the times and with a growing dedication to solving pressing real 
world problems. The slight tendency once existed for the agricultural 
economist eagerly to await the new issues of econometrics, so that if 
any new tools, or new variations of old tools, were exposed, he could 
quickly gather up a handful of data and show their application in 
agriculture. But now he seems more inclined to turn his attention to 
the significant problems and relationships and their most efficient 
solution or estimation with the tools which are available or can be 
adapted. 

Most fields of science have their particular fads and attempts at 
keeping in style. This fact has been emphasized by Rogow1 in his 
classification of terminology in the broad fields of social science, as 
well as in political science specifically. Following an earlier article on 
'linguistic class-indicators in present-day English', he has classified 
terminology (and, presumably, activity associated with terms) into U 
(upper class) and non-U. The term U was originally used to dis
tinguish words in 'correct, proper, legitimate, appropriate usages' 
from those which are 'incorrect, not proper, not legitimate'. Hence, 
Rogow classifies scientific terms which are 'sophisticated, modern, 

' A. A. Rogow, 'A Short Note on U and non-U in Political Science', Western Political 
Quarterly, vol. xiii, No. 4. 
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knowledgeable', as compared to those which are 'crude, obsolete and 
uninformed', using the distinctions of U and non-U. Part of his 
classification follows : 

Currently, behavior and methodology are entrenched in U vocabulary. 
Symbol is U; word is non-U. Variable and interaction are U. So are model, 
especially equilibrium model, matrix and cells (cells in a matrix is exceed
ingly U). Empirical is U ... whereas value is non-U. Quantitative is U, 
against qualitative non-U. Mathematics and statistics are U .... Game 
theory is ultra-U in U circle .... The New York Times is U; all other 
newspapers are non-U .... U departments have chairmen; non-U depart
ments have heads. Research is U .... Teaching and teaching assistant are 
non-U. Related terms are U scholar, and non-U administrator .... U 
professors go on leaves; non-U professors take sabbaticals .... Research 
books and articles are U, textbooks are non-U, and collections of readings 
are the most non-U of all. ... 

Challenges in Use of Methodology 

The U orientation (orientation itself being a non-U term) explains 
some of the agricultural economist's intense interest in new methodo
logical tools. But the interest is more than this. The main concern is 
with concepts and empirical methods which will allow better dis
cernment and analysis of relevant and complex relationships which 
exist in economic and related phenomena. Never before in history 
have agricultural economists, whether in nations of high or low 
stages of economic development, been given so much opportunity 
and responsibility in formulating and directing economic policy 
and agricultural transformation. Whereas they were previously the 
appropriate professional group for these recommendations and 
formulations but often were given only secondary and remote 
opportunity, they now are more nearly 'looked to' for these purposes. 
The efficacy of empirical tools, given their varying degree of sophis
tication and predictive power, is thus most likely to be tested in this 
realm of real world solutions and recommendations. The tools, as 
well as the agricultural economics profession, will be given greater 
status and opportunity for accomplishment if they are thus gauged 
successful in the long run. If the solutions and directions are provided 
by agricultural economics independently of results and predictions 
derived from the use of the more refined empirical tools, because these 
prove to have provided trivial answers, to have been concentrated on 
trivial problems or to have been means for academic exercise only, 
agricultural economics will still prosper as a mature science serving 
the aspirations of men and societies. But the fads in tools will diminish 
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and wither away, or transgress into other social science fields which, 
as well as agricultural economics, provide numbers which can be 
operated upon and which can be pressed into quantitative models to 
illustrate the actual applicability of such models. If, in contrast, the 
basis for solutions and directions are provided by the empirical tools 
and steps, and if these lie dormant or are ineffectively used and 
agricultural economics in general is not able to provide an effective 
and workable framework for agricultural policy and transition, both 
phases of science will become discredited and cut short of financial 
support. The limitations in refined and effective agricultural econo
mics combined with some less refined and more approximate empirical 
indications are therefore probably less than the limitations of highly 
refined quantitative analysis combined with pedestrian economics. 
Perhaps it is not scientifically useful and proper to separate the two 
possibilities, but separation does exist widely in factual professional 
activity and exercise. 

The greatest prospect, of course, is that refined empirical technique, 
per se, and agricultural economics as a broader professional activity 
do not live apart but increasingly join in producing the greater 
scientific and social product which is possible from the two as 
complementary inputs or activities. In this sense, it is necessary that 
empirical techniques serve as a means rather than as an end per se in 
professional concentration. Looked upon as a means and oriented 
to these purposes, modern developments in empirical or quantitative 
methods have much to offer agricultural economics in the transitional, 
structural, and policy framework outlined above. Looked upon as 
ends, empirical tools and their application have much less basis for 
justification in the field of agricultural economics; and also, much 
less promise in aiding the solution of more urgent agricultural 
development and policy problems. The usefulness of the available 
tools is much more likely to be reflected if the approach taken is 
one of 'Here is an important problem. Which tools can be used most 
effectively and appropriately in solving it?' than if the approach 
remains 'Here is a tool. Where can I find a problem or some data on 
which to use it?' 

The Allocation Problem 

I prefer to look upon the tools for the agricultural economist as 
something more than the set of statistical and mathematical tech
niques available for generating predictions, coefficients, optima, and 
other immediate ends of data processing. The formal tools available 
also include the broader set of concepts, theories, and principles 
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drawn from the field of economics. This set of theories provides the 
logical framework within which the application of quantitative 
techniques must take place if the latter are to have high scientific and 
social value in an applied field. It is true in many less developed 
economies that highly refined quantities and coefficients are not 
necessary for providing guidance and have less importance than a 
systematic framework encompassing the ends to be attained, the 
means for their attainment, and the conditions specifying an efficient 
combination of ends and means; or of allocation of resources among 
alternatives selected in terms of their relative social weights and 
competitive relationships. In other words, knowledge of the simple 
concept of marginality can be used efficiently in developing the 
agricultural phase of a national plan if it is employed along with some 
soundly based or estimated quantities to suggest the desired magnitude 
of investment for the production of fertilizers, machinery, seed, and 
other inputs; and to indicate how the products of these input-produc
ing industries should be allocated to different crops, soil regions, &c. 
The application of the principle to data lacking extreme refinement, 
but of sufficient reliability and coverage over the nation, can be more 
useful than concentration on high refinement of a meagre set of data. 
Refinement in prediction and elegance of technique may be demon
strated for an isolated set of data, but it may represent a stratum which 
is too small a proportion, both in time and space, of the universe to be 
useful in devising an efficient plan. A problem of economizing thus 
arises in weighing the relative value of a less refined but broader set 
of data applied in a relevant theoretical framework to a broader uni
verse against that of a more highly refined but narrower set of data 
with restricted application to the universe. But value of data can be 
measured neither by its expanse alone nor by its depth and refinement. 
Both characteristics of data have marginal values which decline with 
their magnitude or extension. The allocation problem in research is 
to obtain the proper balance (allocation of research resources or 
effort) between them relative to the problem being analysed, the 
existence of previous data, and the urgency for individual or social 
action. The marginal value of expanse of data, as compared with that 
of refinement of predictions or estimates, will certainly vary with the 
previous amount of research and the quantity of findings which 
already exist. The relative marginal values of these two charac
teristics of research data differ greatly, for example, in farm planning 
for a county in Iowa, U.S.A., and a village in India. The urgent need 
in the Indian village may be farm plans for the largest possible num
ber of cultivators. The plans, perhaps, need at first be simple and 
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represent only a step or two in the direction of more efficient techno
logy. Refinements resting on concepts of optimizing and mathe
matical maxima may be unimportant for the time being, since these 
refinements would severely restrict the number of cultivator plans. 
In contrast, however, farmers in the Iowa county may already have 
fairly efficient plans. They can do their own planning and are quite 
ready to innovate. Urgent need then is not for a plan on each farm 
as a 'prescription from outside' for them to follow. More nearly, 
among these farmers who have some understanding of economic 
concepts and even of linear programming, the need may be for plans 
in extreme detail for a few strata of farms. Planning in this case would 
more nearly involve the concepts and empirical techniques for 
optimizing. Detailed and refined plans for a few bench-mark or case 
farms could be translated by other farmers to fit their own situations
an activity much more remote and sometimes impossible for the Indian 
cultivator. Hence, in our first case, a programme to cover a quantity 
of farms is likely to have greater marginal value than one of extreme 
refinement for a few. The appropriate empirical tool in this case may 
be conventional budgeting or planning. For the Iowa farms, detail 
and refinement for a few case farms probably has greater marginal 
value than planning in less detail for many farms. A tool such as 
linear programming is likely to be the most efficient for providing 
this degree of refinement and approach to optimizing. 

The same conditions and differences also apply for national policy 
decisions and applications. In most societies, policies are enacted 
only (a) following the convincing and education of administrators, 
legislators, and the public, and (b) if the data relate to or give suffi
cient recognition to the quantities and welfare or utility of the various 
groups which make up the society. The data and predictions for 
policy understanding and enactment thus need to cover the various 
facets, sectors, economic interest, and structural relationships 
involved. Extremely refined predictions for one sector or set of 
relationships thus may not have great utility for policy decisions 
even though the coefficients generated have extreme mathematical 
elegance. A wide coverage of sectors in data which are less refined 
may better serve as a guide in policy. But again, the economic prob
lem exists of the proper combination of expanse and refinement of 
data. A wide coverage of doubtful information and predictions may 
be misleading in policy decisions, just as a scattering of highly 
refined data and coefficients may provide an insufficient base for 
policy. Again, as in the case of farm planning, the marginal value of 
more data, as compared to greater refinement in data, and hence the 



The Agricultural &onomist and his Tools 119 

emphasis to be given to either phase in further research, will depend 
on the extent to which an inventory of data and predictions has 
already been built up. 

Incomplete theoretical constructs, as well as great refinement 
applied only to isolated bits of data, also may provide an insufficient 
basis for policy or choice. This condition perhaps prevailed in much 
of U.S. agricultural policy analysis during the early post-war period. 
The model employed was that implicitly assuming pure competition 
for the entire economy and the certainty of positive-sum utility gains 
to the entire society if farm labour with low earnings were imme
diately displaced from agriculture. But it was not possible to enact 
policy within this framework because it departed too far from real 
world conditions. People themselves would not accept it because the 
comparative labour earnings did not, in a mixed economy, guarantee 
positive-sum utility as people were forced from farms. The test of 
any theoretical or empirical formulation, to generate logic or 
quantities for decision, will depend on the extent to which it con
forms with real world conditions. 

Data Limitations and Applications 

Economics has available a wide assortment of tools, both in the 
theory of the science and in the statistical and mathematical tech
niques which are appropriate for estimation of structural relation
ships, forecasting relevant quantities, and generating optima. It is 
less the range and power of the tools and more the lack of data and 
limitations in its forms which prevent the useful and productive 
application of research. The data or observations and the more 
refined tools are technical complements in the sense that the value 
or magnitude of the product which they can generate depends on 
the extent or presence of both. Inadequate data cannot be transformed 
by powerful mathematical techniques into a product of useful pre
dictions and coefficients. Similarly, adequate data fed into an in
appropriate empirical technique leads to a sub-optimum array of 
predictions and conclusions. The data available, especially time series 
or other observations relating to broad sectors of the economy, are 
highly uneven among nations. In some cases they are so few that the 
immediate utility of constructing complex systems of subscripts and 
in generating coefficients to the sixth decimal is low. In other cases 
the data are relatively abundant and the more complete predictions 
and answers desired merit or require the application of sophisticated 
and refined empirical techniques. 
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Development of Tools 

Developments in methodology have been especially abundant over 
the last two decades and have greatly improved the agricultural 
economist's ability to surround the masses of data often desirable or 
necessary in his analyses. Some of these developments have proved 
mainly of academic interest. Sound logic underlies them and they 
provide an elegant setting for professional exercise. But their ap
plication to real world relationships and problems has been dis
appointing. Others have been useful immediately and have greatly 
enlarged the agricultural economist's ability to cover problems and 
to generate predictions and answers. The recent and more refined 
tools are made appropriate partly because of the development and 
perfection of high-speed and large-capacity computers. Empirical 
techniques and data processing previously too burdensome for hand 
computations are now easily dealt with by modern computers. The 
development of empirical models or techniques and large-capacity 
computers will feed on each other in the future, each being further 
extended because of the presence and possibilities of the other. How
ever, a firm reminder is in order here. Machines and models, and 
machines more than models, are not substitutes for scientific intel
lect. Computers cannot formulate problems, specify relationships, 
and select data of relevant forms and magnitudes. They cannot trans
form mere data into scientific system; nor can they generate solutions 
from nothing. 

Agricultural economics can select from a wide range of both old 
and new tools or methods. Some of these tools were developed in 
earlier decades, and while they possess less elegance than more recent 
ones, they are appropriate for analyses of particular problems and 
at particular locations. Others of recent origin place greater burden 
on the economist in his theoretical and empirical formulation of 
problems and relationships or quantities to be predicted. The urgent 
need in agricultural economics is that problems be formulated care
fully; then, that methods appropriate and efficient for the particular 
problem be selected. Ordinarily, several methods are available and 
range from some simple arithmetical calculation of means in various 
subgroups to a refined regression model allowing estimation of 
structural relationships; or from simple budgeting to complex pro
gramming with stochastic and dynamic models. In some cases, from 
the several alternatives available, the smallness of the problem, the 
dearth of data, or the urgency of estimates may cause the simpler 
approach to be most efficient. In other cases, the fundamental nature 
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and the long-run perspective of the problem may cause the more 
complicated model and technique to be most appropriate. A point 
to be made is that there is not just one methodological approach to 
each set of problems of relationships. Agricultural economics was 
too long restrained because its professors either believed this to be 
true, or exerted their special interests on its behalf. Schools even 
became recognized or characterized by the specific methodologies 
they used in analysis of the same problem. Progress of agricultural 
science will be best advanced when the approach is more fully one 
of selecting the tool which is appropriate and efficient for a particular 
problem, rather than one of selecting problems which fit into routine 
moulds based on particular methodologies or concepts. 

The more recent methods or empirical techniques have two power
ful results or advantages where they are used and are appropriate. 
First, they generally require a systematic formulation of the problem 
and its structural foundation. They cannot be used effectively unless 
the model on which they are based is set down in explicit form with 
an orderly specification of the relationships and variables concerned. 
They contrast, in this sense, with problems and methods which do 
not require a systematic intellectual consideration before attack is 
begun on them. Data gathering and processing cannot serve as a 
substitute for the essential steps in scientific method; namely, the 
thinking through of the problem and its structural foundation, the 
formulation of the relevant hypothesis or model (tentative statement 
of the relationships involved and their form), and the specification 
of data and technique which are appropriate to the model and prob
lem. In this sequence, we go from the problem to the relationships 
and quantities which underlie it, then to the techniques and methods 
which are efficient for estimating these relationships and quantities. 
The formulation of the problem, and the specification of the model 
representing the relationships and variables concerned, provide the 
outline and the guide for the empirical method (i.e. the sample or 
experimental design, the statistical method, or the empirical tech
nique such as programming or budgeting). The planning and think
ing stage, the actual scientific stage, should unfold this whole process 
in research before it is initiated and before we 'go to the field for 
data'. The step of collecting and processing data is that of the clerk 
and not the scientist. The scientific process is the 'systematic thinking 
through and development' of the three steps mentioned above. It is 
the basic methodology (the theory and models in relation to quantita
tive technique) which provides the framework for these three steps. 
This sequence is the appropriate one. It contrasts with the approach 
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wherein data are first collected, then the question is asked: 'What 
empirical techniques can be used in surrounding the data, and what 
quantities or solutions can be predicted from them?' The last 
approach was more prevalent in early days of concentration on 
informal concepts-'rule of the thumb' procedures and descriptive 
surveys or shot-gun research, 'shoot as broadly as possible at the 
data universe and see what you hit'-but it has not disappeared 
entirely. Data collection and processing can be substituted for think
ing in the less refined and systematic methods. However, they can 
hardly serve so in more recent techniques which rest more on refined 
formulation. (Still, the formal model and the intellectual exercise 
which goes into its formulation are not substitutes for appropriate 
data.) Secondly, recently developed tools more nearly mesh with 
capabilities of modern computational facilities. The breadth of prob
lems to be tackled, the quantity of data which can be surrounded, 
and the degree of refinement which can be attained through syste
matic models and their orientation to machine calculations, are 
beyond the possibilities of techniques resting on less formality and 
adapted mainly to hand calculations. For example, two substitute 
tools for some problems are budgeting and mathematical program
ming. (They are, in fact, the same basic methodological or conceptual 
approach, differing largely in formulation and calculation.) But con
ventional budgeting cannot be formulated for computations other 
than on desk calculators. It cannot, therefore, be arranged to cover 
the scope of problems and data made possible by more systematic 
programming methods adapted to modern computers. 

Specific Tools and National Needs 

Tools and methodology available to the agricultural economist 
have increased with the further development of economic theory at 
firm, household, and general equilibrium levels. They include the 
extension of regression techniques from least squares estimates to 
various alternatives in simultaneous equation models; the develop
ment and refinement of mathematical programming to encompass 
dynamic, stochastic, and non-linear environments; the refinement or 
better understanding of more orthodox techniques such as input
output analysis; the extension of process analysis generally to in
corporate inventory and related models; the elaboration of game 
theoretic models and decision processes; the exploration of simula
tion models to incorporate knowledge and data of micro units into 
macro behaviour models; the compressing of distributed lag response 
relationships into workable regression models; the focus of statistical 



The Agricultural Eco110111ist cmd his Tools 123 

decision theory and experimental designs on structures and pheno
mena of special concern to economists; and the adaptation of the 
more conventional and orthodox statistical methods to sample and 
data problems which confront social scientists. The more complete 
use of economic theory and statistical methods which have long been 
available also have allowed agricultural economists to work with 
physical scientists in generating technical coefficients which are 
more appropriate and useful in decision-making at either the farm or 
national planning level. I refer here to such predictions as those of 
production functions, the derivation of their associated relationships 
such as isoclines, isoquants, and marginal quantities, and the genera
tion of 'static potential' factor demand and product supply functions. 
The same possibility may exist in joining economics with other social 
sciences around techniques which have now become somewhat 
established but which require considerable extension and further 
theoretical formulation. For example, approaches in games and 
decision processes may eventually allow a better understanding, or 
a more systematic theory, of political choices. While the time is yet 
somewhat distant, the economist may be able to use this general 
range of tools in analysis co-operatively with political scientists, 
sociologists and psychologists to provide a more general theory and 
empirical analysis of social behaviour. The emergence of new tools, 
or modification and wider use of old ones, does not promise the 
immediate complete conquest of the agricultural economist's scien
tific world, however. Some prove to have only academic attraction. 
Others are logically consistent but are so incompatible with the 
quantity and form of data that they prove to have little use. For 
example, simultaneous equations approaches in regression analysis 
never 'proved up' to initial expectations for them, and while con
siderable research effort has accompanied their application, the 
results have been somewhat disappointing and less powerful than 
expected. Still it is true that, for many of the phenomena to which 
they have been dire~ted, there still are not alternative techniques 
which allow a systematic study of the structure involved. Finally, 
the tools themselves generally are no more valuable than the basic 
data and the th'..nking and judgement which go into their application. 
This statement applies particularly to techniques such as mathe
matical programming. 

Most of the empirical tools available to agricultural economists 
have considerable generality in their application to micro and macro 
units and relationships. For example, linear programming is adapted 
to a single firm, in specifying optimal allocation of scarce resources 
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among competing investment alternatives. But it does, where data 
are (or can be made) available, have similar promise in national 
planning and economic development models. In a similar vein, there 
is little difference in the application of a regression model to the 
particular data of a firm or household and its application to the more 
aggregative observations of national markets. In classification among 
the general methods of empirical analysis, perhaps a more important 
distinction for national purposes and needs is that between positive 
and normative tools, although the two are not in themselves different. 
But it is true that national interests and urgencies may converge 
somewhat to emphasize one or the other of these two approaches. 
There are nations where the social system is highly stable; is pre
ferred by its society and provides rates of growth not greatly diver
gent from those which are acceptable or desirable. To the extent that 
change is desired or needed, it will be linked to behaviour and 
conditions of the past. It is here that positive techniques may have 
greatest utility in the sense that they are methods of predicting 
quantities and relationships as they have existed, or do exist, in an 
ongoing or real world context. Still other nations have little interest 
in the past, and urgency is in creating a structure which is far distant 
from it, or even from the present. The positive or descriptive tools 
such as regression and input-output analysis then may have small 
utility and little value for planning and policy activities. Needed 
more may be normative techniques, such as process analysis and its 
associated techniques to provide estimates of conditions which 
should or can hold true in resource allocation, production and invest
ment patterns, and in market quantities if particular goals or ends are 
to be attained. A nation at a low stage of development, for example, 
may well find that the current price structure has little relevance to 
the direction in which developmental investment should be headed. 
It may have little interest in the current structural coefficients under
lying food supply, but may desire radically to alter supply functions 
and their elasticities. Extreme preoccupation with positive or des
criptive analyses of product and factor supplies and markets then 
may have little marginal social value; but well-organized and efficient 
normative analyses relating to possible changes in these quantities 
may have high social value. Still, we do not wish to overemphasize 
differences in positive and normative techniques. Normative analysis 
also involves prediction of conditions which can hold true or are 
preferred under certain environments. It requires the use of data 
generated by positive techniques, as in the technical coefficients used 
for the requirements equations of a programming model. Also, for 
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nations which wish to make a quick break with the past, positive 
analyses and predictions provide a foundation for planning and 
policy. For example, if growth in the food-supply function has been 
tardy in the past, a positive approach which predicts the magnitude 
of producer response in respect to variables such as commodity 
price, credit rates, education inputs, and others, can serve useful 
purposes. Still, if food is deficient in supply and high in real price, 
commitment of research resources for the next ten years to describe 
the current supply structure would represent an inefficient program
ming of research. The hope, in ten years, is to cause the current 
supply structure to be obsolete and historic. Conversely, nations 
which plan or expect a less revolutionary break between the past or 
present and the future may find normative methods to have greatest 
utility for certain decisions of both individual farmers and society. 
One such area gain may be that of supply. Positive regression tools 
in the form of formal supply models provide little basis for pre
dicting long-run changes in commodity supply. This is because the 
main supply shifters are those such as technological change which 
originate largely outside the system. Other observations in time 
series analyses do not allow measure and expression of structural 
change. While based less on 'real world experience', normative 
approaches, such as are possible with programming or other tech
niques, may eventually prove to be the best hope for predicting 
long-run supply changes and their consequences under market or 
policy outcomes. 

Scientists are perhaps inclined to wish for association with U 
techniques. Since U designation is more or less synonymous with 
'current styles' in a particular science, U agricultural economists may 
tend to be characterized (or classified by themselves) as those who 
are always 'using the latest method out'. To be U classified, it perhaps 
is necessary only that they 'show they are up to date' in displaying 
knowledge of, and facility in applying, new techniques. These mani
festations, rather than the social significance of the problems tackled 
and results forthcoming, may provide the orientation of some efforts. 
But U classification and the social value of research results are not 
synonymous. The extent to which these two products of research 
are complementary or competitive will depend on the setting of the 
particular country and its needs. Research of a methodological nature, 
the development and adaptation of tools, is sometimes given greater 
weight in U or prestige value than applied research, the application 
of conventional tools to real world problems. The scientific and 
social emphasis which needs to be given to methodological and 
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applied research should, however, again be a function of the urgency 
of problems, the existence and magnitude of previous research 
results, and the quantity of resources available in different countries. 
Fundamental or methodological research has great transportability 
among nations. It can be imported at very low or zero real cost and 
retain its general predictive value. In contrast, however, applied 
research has much less transfer value. Only to a very limited extent 
can one nation simply transplant quantitative results generated from 
the particular climatic, physical, market, and social environments of 
another and use them for decision purposes. Research and the 
development and use of tools need to be ordered accordingly 
among nations. 

N. WESTERMARCK, Helsinki Universi{)', Finland 
As you all well know, Professor Heady is one of the leading 

scientists in agricultural economics not only in the United States of 
America but in international circles. I have therefore studied his 
paper in advance with great interest. That task has been a very stimu
lating one; it has broadened my outlook. In many respects I share his 
views. However, there are some statements about the validity of 
which there may be differing opinions. But even where we fully 
agree, the paper gives incentive for comments. 

I ask myself, is it really true that the economist now can equal his 
physical counterpart in range and elegance of theoretical and em
pirical tools and, in fact, generally outpace his colleague in the 
physical and biological fields? The empirical data that agro-chemists, 
agronomists, and animal breeders, for instance, arrive at in labora
tories, through field experiments and feeding researches, are surely 
of a more exact nature than is the basic material which economists 
get through bookkeeping or surveys. 

May I mention just one example? Even if we assume that the 
conditions of certain farms exactly coincide, which, of course, 
scarcely ever happens, there remain the effects of the entrepreneurs' 
varying abilities. Neither may we forget that in farm management 
the whole business should be regarded as a unit. The entrepreneur 
does not always act as an economic man in the classical meaning of 
the term; his actions are prompted by many emotional and social 
motives, and it follows that maximizing profit is by no means always 
his goal. Most likely his final aim is to maximize the total satisfaction 
of the farm family which depends on a number of factors not included 
in the economic result. For the time being our opportunities for 
handling problems by methods as exact as those used in experimental 



The Agricultural &onomist and his Tools 127 

biological sciences are limited. For this reason we have room for 
subjective viewpoints and ways of thought. It is these very charac
teristics, probably, that give a certain fascination to agricultural 
economics as a branch of science. The experimental method is not 
so widely applicable as it is in physics, but statistical inquiries provide 
a kind of substitute. In the social sciences, too, we must concentrate 
on mathematical relations of phenomena. Instead of concerning 
ourselves with mental activities and dispositions, we have to deal 
with observable events susceptible of measurement. 

For me it has always been a cardinal question how far it is wise and 
pertinent to go in applying the more refined mathematical statistical 
methods in investigations in agricultural economics. In this respect 
I have devoted myself mostly to research within farm management. 
I am aware that the question may be naive, but I think that there are 
several others who have been faced with the same problem. I am 
fully aware of the rapid evolution which has taken place in agricul
tural economics as a science since the end of the Second World War. 
This evolution has greatly profited from the development that has 
taken place in general economic science. It is valid even in purely 
econometric researches, although I, personally, have not been able 
to go into the matter sufficiently. The new agricultural economics 
which the German, Aeroboe, introduced at the beginning of this 
century in Europe is largely attributable to the fact that he began to 
put into effect the theory of marginal utility in production planning. 
He based his theses not so much on statistical compilations as on 
logical deductive thinking. I have a suspicion that the mathematical 
statistical school of today will soon be rushing ahead with such 
speed that there will not be time enough to make use of their logical 
consequences. We must never forget that statistics are only one of 
the many tools in the service of economic research. A pertinent 
citation of the American statistician, Wellman, deserves to be re
peated here: 'Statistical technique has no more reasoning power 
than an axe. Conclusions which are reached from statistical analysis 
are no better than the judgement of the individual who makes the 
analysis.' We must not let the purely mechanical conceal that which 
is called sound judgement; similarly we should be on the watch to 
see that the technical will not conceal the man. 

The use of different tools depends largely on the possibility of 
getting homogeneous material. Owing to the difficulties of finding 
homogeneous agricultural districts and because of the many inter
correlations between various inputs, many studies lose some of their 
value. 
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It looks to me as if we should proceed in future on two different 

planes in research work. One more and one less advanced theoreti
cally as to methods and tools, but the results of each should be 
practical in application. At longer range, the work of the more ad
vanced will undoubtedly lead to concrete results and profits. Linear 
programming is an example of this. In the long run it has a great 
future but I doubt whether, for the time being, we can apply it to 
farm management in real life. Meantime, we must proceed at a 
slower pace with less elaborate methods. 

There are different methods and instruments available to us, from 
the simplest to the most refined. We shall certainly need them all. 

Lastly, I join with Professor Heady in saying that we economists 
are often too much inclined to judge problems from the point of 
view of utilizing the material that has been gathered instead of start
ing by formulating the tasks which will be necessary for penetrating 
the problem which it is intended to solve. 

KEITH 0. CAMPBELL, University of Sydney, Sydney, Australia 

The conference has been particularly fortunate in having had the 
benefit of a paper by so skilful and versatile an exponent of modern 
research techniques as Professor Heady. I was especially pleased to 
see that he was at great pains to emphasize the essential problem
solving nature of research activity. 

Doubtless there will always be some degree of interaction between 
research tools and research problems. On the one hand, specific 
problems may stimulate the development of new tools. On the other, 
the availability of certain tools may lead to an awareness of particular 
problems. But this does not mean that research workers should let 
their research techniques become their masters. 

I feel that Professor Heady is inclined to be far too complacent 
about the propensity of agricultural economists to indulge in some 
forms of idolatry. The compulsion to display virtuosity in modern 
statistical techniques, rather than to make a contribution towards the 
solution of significant social problems, is without doubt one of the 
major shortcomings of the profession today. This tendency, I be
lieve, is far from being a past episode of history as Professor Heady 
would have us believe. Despite his disclaimers, even he in one or 
two of his unguarded moments seemed to me to be disposed to give 
undue weight to mathematical elegance in disregard of more socially 
significant criteria. 

I was somewhat surprised at the relatively scant attention given 
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in the paper to the place of economic theory as a tool in agricultural 
economics research in its own right. At one point Professor Heady 
seemed to imply that the major role of economic theory in advanced 
economies was to provide a framework within which quantitative 
techniques could be used. He did, however, see a wider use for 
qualitative economic analysis in less-developed economies. I do not 
think he would take so extreme a position. Nevertheless, I believe 
that he is unduly optimistic about the ultimate usefulness of quantita
tive analysis in resolving social problems even in advanced countries 
and especially in the field of public policy. I do not wish to be inter
preted as underestimating the power of some of the newer develop
ments in methodology, coupled with modern computer facilities, to 
throw fresh light on erstwhile intractable problems. I also recognize 
that the decidedly empirical orientation of agricultural economics 
has been one of its great strengths from its earliest days. Even so, I 
think there are many problems, and indeed many which are up for 
consideration at this conference, on which we can anticipate that 
quantitative methods will be, at most, of limited assistance. 

Professor Heady referred to the fact that data limitations often 
prove to be a major handicap to worthwhile research in countries at 
all stages of development. It would seem, indeed, that our research 
tools are improving faster than the quantity and quality of the data 
at our disposal. Part of the trouble lies with the official statistical 
services. Despite the increased interest of governments in economic 
planning, statisticians even in advanced countries seem to be reluc
tant to assemble anything but the simplest physical data. Given this 
kind of attitude and the relatively undeveloped state of statistical 
services in some other countries, agricultural economists are often 
forced initially to carry out simple fact-finding investigations in order 
to gain vitally necessary information about the universe in which 
they are working. Professor Heady, when he deals in a later section 
of his paper with essential steps in empirical investigations, dismisses 
data collection as too mundane and routine a task for a scientist. 
While I agree with this general proposition in the context in which 
it was made, I think it would be unfortunate if his remarks were 
taken as questioning the purposeful accumulation of data by research 
workers in countries where such data are virtually non-existent or as 
indicating that agricultural economists did not have a vital interest 
in the improvement of statistical services. 

I am also disposed to question the distinction which he made in 
the latter part of his paper between what he called positive and 
normative research techniques. Clearly there is a place for both 
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descriptive and prescriptive analysis. Moreover, some research tech
niques will be appropriate to one type of analysis and some to 
another. But surely the techniques themselves are neutral and it is 
therefore incorrect to describe some of them as positive techniques. 

Although modern computers and new research techniques offer 
unparalleled opportunities to break new frontiers in agricultural 
economics research today, we need always to remember that the 
most important tool in research is the mind of man. Whatever formal 
instruction we may give our students in statistical procedures and 
in the use of computers, we do not thus ensure that these people will 
go on to make significant advances in their chosen fields of work. 
Qualities of imagination and intuition which lead the researcher to 
gain new perspectives on old problems or develop new insights into 
the more baffiing problems of today are rather elusive. It is doubtful 
whether much, if anything, can be done to stimulate them by formal 
instruction. I believe that the strong inclination of some researchers 
to apply the newer statistical techniques to minor variations of 
familiar problems is, in many cases, not so much a matter of prestige 
or 'CT-orientation', as an indication of an inability to recognize signifi
cant problems and choose the most appropriate and efficient method 
of tackling them. 

Evidence from many fields of science suggests that really original 
contributions are more likely to come from research workers who 
have a breadth of knowledge and experience extending into related 
branches of learning than from those whose knowledge is narrowly 
specialized. Moreover, in our own particular field, it would appear 
that many of the more important current economic problems of 
agriculture, particularly those concerned with growth and develop
ment, call for perspective and versatility of training and experience 
on the part of research workers. It is important, therefore, that in 
striving to see that our students acquire competence in the modern 
statistical tools which Professor Heady has described, we do not in 
the process neglect to give them that wider training and experience 
which might help them, in later life, to apply these tools with fresh
ness and originality to new problems as they emerge. 

H. S. MANN, Department of Economics, Government College, Ludhiana, 
Punjab, India 

Dr. Heady's paper covers both the developed and the developing 
countries. The three steps in scientific method-the delineation of 
the problem, the specification of the model, and the decision about 
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the sample and the empirical method to be used, must precede the 
collection of data in both the developed and the under-developed 
countries. 

Great caution is necessary at the stage of data collection for re
search projects in agricultural economics in the under-developed 
countries. The farmers here are illiterate and they do not keep any 
farm records. The method of mailed questionnaire cannot be used. 
There are not many trained persons available who could establish the 
necessary rapport with the farmer for the collection of data. The 
farmer is afraid that if he supplies correct information about his farm 
operation, it may mean additional taxation or a special levy. Little 
published data at the farm level are available. In the circumstances, 
it is not possible in under-developed countries to reduce the work of 
data collection to routine and turn over the research project to the 
clerk after the completion of the first three steps, and take it over 
again at the stage of the interpretation of results and the writing 
of the report. I shall not say there is a science of collecting data but 
surely there is an art of fact finding from the rural people of under
developed areas. It requires a certain amount of tact and sympathetic 
understanding of the rural mind, and the agricultural economist 
interested in research in rural areas will do well to learn this art. 

The findings of research cannot be any better than the quality of 
the data on which the research is based. In fact, if the methods of 
analysis used are defective, the user of the research report would take 
that into account before making any policy decisions on the basis 
of the findings. Better methods could be used for analysis of the same 
data. But if the data are not reliable, the conclusions of the research 
study could indeed be misleading. 

I agree with Dr. Heady that data collection and fact finding are not 
research, the proper end of which is problem solving. We in the 
under-developed areas need special emphasis on the problem-solving 
approach in research. 

CARLO VANZETTI, Istituto di Economia Agraria Universita, Padova, Ita(y 

In our studies we use not only mathematics, economics, and statis
tics, but many other subjects. We frequently apply geography, 
especially human geography, and we are also indebted to law. If new 
space techniques allowed us to discover other worlds tomorrow, I 
think agricultural economists would also avail themselves of astro
nomy in the pursuit of their studies. It seems to me that Professor 
Heady is also suggesting that prudence and care should be our 
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constant guides when we are dealing with subjects which we cannot 
always be expected to master completely, because such is the breadth 
of knowledge that the agricultural economist cannot always boast 
the training expected of a specialist in each of the different branches 
of learning. It is particularly important to take the greatest care in the 
use of these methodological instruments when forming premises, 
carrying out analyses, and drawing conclusions. 

It is said that a north European statistician discovered a close 
relationship between the number of storks that arrived and the 
children that were born, but took care not to conclude that the storks 
brought the children. 

A.G. LLOYD, Universiry of Melbourne, Australia 

I should like to make a comment on this problem of the extent to 
which the accuracy of the data should determine the research tool 
used, and I shall tie this to a phrase used by Professor Heady in his 
paper, 'the tools themselves generally are no more valuable than the 
basic data'. That idea has been expressed before by many people, and 
it has been frequently misconstrued to mean that if you have in
accurate data it does not matter if you use inaccurate over-simple 
methods. Many problems demand answers on inadequate data. If 
over-simple methods are used, more error-avoidable error-is 
generated and added to the unavoidable error in the data. The errors 
are compounded. To draw this distinction between the two sources 
of error-error in the analysis and error in the data-helps to avoid 
the misinterpretation of the oft-heard phrase that the tools can be no 
better than the data. 

This cliche has a valid and useful interpretation, namely that the 
returns to extra analytical resources diminish with increased error in 
the data, other things being equal. But often other things are not 
equal. For instance, if the data are poor, the problem deserves a low 
research priority unless it is an important problem. If it is an impor
tant problem, then it may be appropriate to use sophisticated models, 
even if they are time-consuming and despite the inadequacy of the 
data. I will illustrate by example. I am working with Dr. Dillon of 
the University of Adelaide on the problem of the optimum fodder 
reserve and stocking rate in grazing areas subject to high drought 
risk. We are using a detailed mathematical model and an electronic 
computer, despite the fact that the model is based on inaccurate esti
mates of the probabilities of droughts of varying length. We are not 
apologetic about this, for three reasons. First, the problem is very 
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important because high drought risk is typical of a large part of 
Australia. Second, the data will be inadequate for a very long time 
and perhaps will always be inadequate. Third, the simple budgeting 
models and intuitive processes, and the mixtures of the two, that 
currently determine decisions, result in even more error by adding 
considerable errors of logic and calculation to the unavoidable errors 
in the initial data. 

MARCO RAMIREZ, Guatemala 

Professor Heady has shown us the enormous difference between 
the way of thinking of North American agricultural economists and 
our own. In our countries the agricultural economist is not fashion
able; he is considered a necessary evil. In order that the standard of 
living of his country's population may be raised, he analyses the 
existing conditions and considers how to obtain a better distribution 
of income. If this is to be achieved at all rapidly he is bound to re
commend structural modifications through agrarian reform and 
fiscal systems giving the State the financial means of carrying them 
out. This causes him to be distrusted. It is no use for him to indulge 
in profound studies, because his essential task is to catch the attention 
of ordinary people as well as the authorities. He is often obliged to col
lect his data himself and analyse it, having nothing to guide him but 
his own experience, his logic, his knowledge, his geographical qualifi
cations, and his interpretation of economic history. The formulae he 
devises are intended to resolve the conflicts between the factors in
volved, though stressing the welfare of the people with the lower 
incomes. 

E. 0. HEADY (in rep(y) 

I find myself largely in agreement with the discussants. Some 
points, however, are worthy of elaboration. 

One point which has been made is to remember the users of data, 
and keep the method simple accordingly. If carried far enough, this 
proposition implies that the research method should be subservient 
to the method of communication. But the two, method of research 
and method of communication, are two different things. They should 
not be confused. One refers to the general art and science of com
munication; the other to the general science of the particular subject
matter area. One need not know thermodynamics to understand 
instructions for driving an auto. Too often the two are confused by 
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persons who wish to find an excuse to discredit more powerful 
research methods. The agronomist who uses complicated measures 
and terms presents his data simply for the use of farmer and cultiva
tor. He does not bother to present the regression coefficients, the 
analysis of variance tables, and description of complicating gauging 
devices when he reports his results for their use. Similarly, economists 
should use the method most appropriate for their research; then the 
method most appropriate for communication. Please do not confuse 
the two. 

Professor Campbell, I believe, underestimates both the possibility 
and need for doing quantitative research to guide policy. One of our 
greatest voids has been quantitative research for policy decision. The 
policy process is essentially a quantitative one. In the absence of data 
for decision, the public or the administrators form hypotheses of 
policy outcomes. They enact a policy; the outcome is experienced, 
good or bad. Then, after this quantitative indication, the policy is 
continued or modified. Political debate is an attempt to use data, 
hypotheses, and beliefs about values to prove an outcome. But we 
need not always operate in a quantitative vacuum for public policy 
decision. In my own country, the great need is to point out quantita
tive results of different policies and then let the people decide among 
policies, given some notion of the expected or predicted outcomes. 
Certainly we will always need qualitative analysis for a policy. We 
cannot get around it; some questions are too urgent and the data will 
never be in a form to stick into a computer for immediate generation 
of an answer. Yet a small sketch of quantitative analysis sometimes 
provides us the basis for some qualitative statements. Still, far too 
little quantitative research has been done for guidance of policy. The 
policy-makers themselves have not had knowledge of existing fore
casts and predictions, even given the errors which make answers un
certain but more than pure guesses. 

A suggestion has been made that the economist can never 'become 
as exact' as the biological scientist. I do not argue that he can. But his 
tools, models, and concepts are equally or more profound and 
sophisticated. Too, we should remember that other applied fields 
such as agronomists and animal scientists do not have 'exact data' 
and predictions. The agronomists has many variables he cannot 
control. The results on one soil type, with one previous mix of 
management inputs, under one year's climate and with a particular 
variety or crop does not apply to other localities, years, and condi
tions. Other scientists, perhaps, have been more successful in leading 
farmers to believe that their results were 'exact and known with 
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certainty', even when they are not. Few agronomists or natural 
scientists can develop an experiment which includes predictions for 
the horde of variables which affect their results. They can only use a 
partial approach where attempt is made to hold most constant. 

A final point in my limited time : distinction has been made be
tween refined method and good data. We caution : sometimes a 
formal and appropriate research technique can make better use of 
inappropriate data than an informal and inappropriate research 
technique. The lack in data should not be used to obscure use of the 
most appropriate method; although no method, refined or otherwise, 
can eliminate limitations in data in its form and collection method. 

2. EXTENSION WORK 

AR THUR JONES 

Ministry of Agriculture, Fisheries, and Food, U.K. 

I N this paper I shall deal only with farm management and the 
essential place it has or should have in any 'Extension' or, as we 

call it in my country, 'Advisory' Service to farmers and horticul
turists. In some European countries-and this must be true also of 
many others-farm management has proceeded at a considerably 
varying pace and I have not the time, neither do I think it necessary, 
to go into details country by country. Again, the more sophisticated 
tools are not necessarily the best or most effective in, for example, 
countries in the process of economic development or where farm 
management has not played an important part in extension work. 
The kind of tool or farm management technique used must therefore 
differ from country to country. If I may, I shall therefore leave it to 
Professor Ward, Dr. Reisegg, and the 'work groups' to deal with and 
consider the problems of techniques and application both in those 
countries where farm management is well established and in those in 
the process of development. 

In most countries, and certainly in the United Kingdom, major 
changes in farming and farming systems during the nineteenth 
century were made in response to new economic conditions, in 
particular to industrialization and the opening up of the American 
West. Up to the early twentieth century, and in most countries very 
much later, farmers met these changes through the adoption of new 
farming techniques based on technological developments and not by 
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the application of 'business' methods to the changed systems. To 
a less extent, even highly developed countries have relied mainly on 
progress in technology, as opposed to the adoption of new methods 
combined with the principles and techniques of economics. 

The last twenty years, however, has witnessed unparalleled progress 
in farming in the field of mechanization, in dealing with problems 
of animal diseases, in weed and pest control methods, and in many 
other ways. Much more capital has been injected into agriculture and 
individual farmers have modernized their fixed equipment, including 
buildings, to meet changed conditions brought about by the factors 
mentioned above. Further, there is a new awareness by the State 
of the importance of the agricultural industry. Lastly, the departure 
from traditional systems of husbandry and cropping has involved 
the farmer in more and more capital expenditure. 

The point I wish to make here in the light of this very brief and 
inadequate analysis of the situation is that, generally speaking, 
farmers as a whole looked to technical improvements coming from 
outside the industry as the best means of overcoming their problems. 
To my mind this attitude and approach were encouraged and supported 
by the narrow and suspect philosophy of most agricultural teachers 
that 'good husbandry' was synonymous with success, that is, pro
fitable farming. In circumstances where agriculture was the pre
dominant industry or where technical improvements had not been 
accepted and in times of food shortages, this attitude could perhaps be 
justified. In the circumstances we know today and which have been 
operative for many years, particularly in highly developed countries, 
there is no rhyme or reason in adopting new methods, new systems, 
and new techniques unless they are based on a sound economic and 
financial foundation. It is in this connexion that the extension 
or advisory services can contribute. Like the farmers, extension 
services have been slow-in some countries extremely slow-in 
appreciating the need for 'overall' advice, advice that embraces both 
technical improvements and economic soundness. Generally speak
ing, the future prosperity of agriculture will depend on the ability of 
farmers to produce food at progressively lower cost in materials, and 
in terms of human toil. How can farm management and the tech
niques associated with this approach contribute to this necessary and 
desirable end? From the farmer's point of view, farm management is 
merely an academic exercise unless it is purveyed to him in a form he 
can understand, by an adviser who looks on the farm as a whole, 
embracing technical as well as economic problems. Personally, I feel 
this can be done only through the extension services if a wide 
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coverage is to be achieved. I am not for a moment belittling the 
achievements of economists who have specialized in farm manage
ment and who have done so much to build up a body of material and 
data without which management advisory work would be impossible. 
I also fully appreciate that in a number of countries (the U.S.A. is 
a case in point), farm management work is undertaken by extension 
economists and not through the general extension practitioner. To 
me this approach has two serious limitations; in the first place the 
coverage of farms receiving this kind of advice must be limited by 
the number of economists available; secondly and more important, 
under this system the county agents or, as we call them, the county 
and district advisory officers, who are in constant touch with their 
clients, are generally speaking out of the picture. Furthermore, as 
I have already mentioned, farm management to be effective must 
integrate the economic as well as the technical aspects of farm 
planning. This, I suggest, can be undertaken most effectively by the 
'general practitioner' with a sound technical background and trained 
in the techniques and tools of farm management as developed by 
research economists. To illustrate my point, it may interest members 
and clarify my views if I may be allowed quickly to review some of 
the steps we in England and Wales took to establish and develop 
farm management as the very foundation of our Extension Service. 

Compared with 1939, farming today is big business although the 
units making it up are more or less the same. (I realize there are 
exceptions, notably the increase in size of farms in the United States 
and, of course, the establishment of large-scale State farms in Russia 
and other Communist countries.) This really means that even the 
small farmer today is an entrepreneur-a business man-and, there
fore, his approach to the problems of producing food must be that 
followed by any other business man who hopes to survive in com
petition with his fellow farmers at home or abroad. There is one 
way, and only one, of doing this, namely the efficient use of his 
resources. It is in this connexion that farm management advice is 
fundamental. 

Farm management is concerned with farming as a business, that 
is, its organization and equipment-the fitting together of the many 
and differing enterprises which make the farm an economic unit. In 
selecting these enterprises one has to consider many factors such as 
soil, available capital, markets, and labour supply. Equally important 
is the proportion in which these enterprises are combined. This 
involves the labour requirements of the various crops or stock, 
relative profitableness, relative risks, effect on soil fertility, and so on. 
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In other words, farm management is the study and practice of the 
farmer's use of resources of land, labour, and capital so as to return 
the highest continuous net income, subject, of course, to the preserva
tion of his main asset, the soil. It follows, therefore, that the general 
adviser must be equipped to advise the farmer on lines which will 
ensure that goal. It has been our experience in my country that shift
ing the emphasis to the economic approach has helped us to 
increase the overall effectiveness of our Advisory Service. In most 
countries with which I am familiar, manpower in extension services, 
and particularly in farm management work, falls far short of require
ments. Any development, therefore, that can increase the effective
ness of the limited manpower available must be welcomed. 

All of us, I am sure, realize that under any system of extension work 
it is open to the adviser to follow one of two very different lines of 
action. Either he can merely deal with those requests for advice which 
come to him as and when they arise, leaving it to the farmer to decide 
what are the problems on which he needs advice, or, the adviser can 
go a few steps further and look at the farm as a whole, show the 
farmer the major problem he is facing, and then proceed to suggest 
solutions on the basis of systematic analysis. Ad hoc requests for 
advice on crop failures, use of fertilizers, balanced rationing, &c., 
are easily dealt with; but in very many cases the major problems are 
those of management, of which the farmer is unaware until they have 
been pointed out to him. High-lighting these problems is surely one 
of the primary duties of a dynamic extension service. The general 
advisory officer and his staff must therefore be trained to identify 
economic weaknesses of the farm as a business unit and not confine 
themselves merely to giving technical advice in isolation. 

You have gathered from my earlier remarks that in our Advisory 
Service we regard it as a function of the County and District advisers 
to give farm management advice because they are the men 'on the 
spot' and in constant touch with their farming clientele. In the past
and this applies to my country as well as many others-insufficient 
attention has been given at university and college levels to the teach
ing of agricultural economics, and particularly farm management, to 
general agricultural students. The agricultural adviser on joining the 
Advisory Service is severely handicapped when asked for advice 
on the economic and business side of farming. That is why in our 
experience the key to wider and more effective management advice 
has been the provision made for training al! our 'general agricul
tural' advisers in the application of economic principles and tech
niques to farming problems. 
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Introductory and refresher courses have therefore been a main 

feature in the training of our advisers. These have been relatively 
short courses but held regularly and given to small groups (ten to 
fifteen in number) by economists at our university departments of 
agricultural economics. One could argue that these courses of a week 
or so, however regularly held, are too short to teach the principles of 
farm management and the techniques used in farm planning. In my 
experience and that of economists who have been responsible for 
these courses this is not the case. The majority of our advisers are 
university graduates in agriculture and the allied applied sciences; 
those who are not graduates are college trained and hold diplomas. 
I therefore maintain, and experience confirms my view, that these 
men are quite capable of acquiring in a short time an appreciation of 
principles and above all a sound working knowledge of the tech
niques used and their application in practice. At these courses the 
adviser is taught how to handle economic material in the form of 
accounts and other financial and physical data. At the same time he 
is introduced to the use of efficiency factors and their interpretation 
and application on the farm. The basis of the courses, however, is the 
training given in the use of a logical but fairly simple system of 
economic analysis of the farm business. It is a system of analysis 
whether of an accounting nature or of programme planning, which 
is designed to enable the adviser himself to diagnose the weak and 
strong elements in the organization of the farm, as a preliminary 
step in his job of guiding the farmer towards more profitable 
management. 

These courses could not be successful, neither could the adviser 
undertake management advisory work, had not the economists spent 
considerable time and thought in developing a system of economic 
tests which indicate the present level of organization and perform
ance on the individual farm, and further, in considering how best 
to translate the results disclosed into recommendations for specific 
improvements in the new farm plan. This has naturally meant very 
close co-operation between economists and the County and District 
advisers, but our aim has been, and will be, to train the technical man 
to undertake account analysis, budgeting, and programme planning 
himself. 

The active contribution of the economist to the evolution of an 
efficient farm management service, however, goes much further than 
in-service training responsibility. It is his responsibility to devise and 
to improve the tools used-e.g. a work sheet for economic analysis, 
new methods, and the provision of up-to-date handbooks of a 
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national and district character, containing all the necessary relevant 
data for the adviser to use in his day-to-day work. 

Many of the members at this Conference come from countries 
where small or family farms predominate. The family farm is by far 
the most numerous type of production unit in Europe and indeed 
throughout the world. The very nature of its structure, therefore, 
demands special attention. There has been a tendency to think that 
the farm management approach is not as rewarding or as effective in 
the case of the small farmer as of the large. Nothing could be 
wider of the mark; and at the risk of extending this paper unduly, 
I cannot overlook the special needs of the small farmer in relation to 
management advice. Assuming the status quo as far as small farms are 
concerned, it is not possible for the majority of them to expand the 
size of their business by buying or renting more land. Their freedom 
of action is also restricted by the limited capital under their control. 
In general these two considerations mean that the level of profits on 
small farms will be influenced much more by the level of output than 
by the level of input, but high output should not be achieved by the 
extravagant use of resources-increased output must stand up to the 
economic test of continuing satisfactory profits in relation to cost. 
This calls for high standards of managerial competence. 

On the small and indeed the medium-sized farm there is no 
separation of the function of organization or policy making from 
the function of day-to-day executive management. Not only has the 
farmer to manage the growing of his crops, or the feeding of his 
animals and the use of his machines and equipment; he has also to 
decide what crops to grow, what machines to buy, and so forth. In 
other words, his business is not run by a board of directors who 
decide policy and delegate its execution to a class of professional 
managers. A competent management service is therefore needed to 
make up for this absence of division of function. Its task should be 
to provide guidance to the farmer at all levels of decision making. 

This is not the occasion to discuss 'The Small Farmer Scheme' 
introduced in my country in 1959, except to point out that its very 
foundation and objectives are based on the farm management 
approach. The final success of this scheme, which is now operating 
smoothly, will depend on the ability of the farmer with the help of 
the adviser to prepare a farm business plan which will ensure in from 
three to five years a significant increase in the farmer's net income. 
Up to 30 June 1961, 22,95 2 schemes were approved in England and 
Wales, and the important thing is that all the farm plans, apart from 
the administrative aspect, are directly the concern of the Advisory 
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Service. You will agree, I am sure, that this is a great step forward 
in bringing the adviser into close and fruitful association with 
the farmer on a management basis. The point I would make is the 
paramount need to give the small farmer an objective, both on 
the husbandry and the economic side of his business. This is only 
possible if the adviser helps the farmer to draw up a plan which is 
technically sound and financially worth while. 

You may be interested in the following account of progress made 
in ten years on a small farm of under 60 acres, receiving management 
advice and forward planning from one of our district advisers who 
is not a farm management specialist. After account analysis of the 
farm and the use of comparative efficiency tests and measurements, 
a plan was agreed between the farmer and the adviser and the follow
ing are the comparative financial results at the beginning and at the 
end of ten years : 

F inancia/ Results 

I'J49 z9;8 

£ £ 
Gross output per acre 

Cattle (including milk) 30·5 58·4 
Pigs - 6n 
Poultry and eggs 4·1 15·0 
Crops and sundries . o·6 3·2 

Total. 35'2 144·3 

Inputs per acre 
Feeding-stuffs 9·1 68·6 
Seeds 0·3 0·5 
Manures and lime 2·2 3·4 
Rent and rates 1·5 5'3 

Labour (including farmer and wife) 7'9 12.· 8<10·9 F & W 
1·9 Hired 

Power and machinery 2·5 8·3 
Sundries 2·4 10·1 

Total. 25'9 109·0 

Management and investment income. 9·3 3 5·3 

Net farm Income 17'9 46·2/35'3 
"-10·9 

Efjicienry factors 
Gross output per £ 100 tenant's capital II5 156 
Return on tenant's capital (%) . 13'3 30·5 
Gross output per £100 labour(£) 450 1, 122. 

Yield per cow (gal.) 845 959 
Concentrates per gal. (lb.) 2·9 3·0 
Acres grass per unit grazing stock 3·0 1·6 
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The above example is by no means an isolated one and in the last 

four or five years very many farmers, with the help of our county and 
district advisers, have formulated and put into practice plans which 
have led to higher profits. 

In the past there has been a tendency to look on the family farmer as 
of lesser importance, with the result that he has not been given, nor 
has he asked, for advice. He has farmed in traditional ways, afraid to 
risk what little capital he has on new equipment, more livestock, 
feeding-stuffs, fertilizers, and so forth. Further, the small farmer has 
not, generally speaking, received the technical education and know
ledge possessed by the larger farmer. He therefore does not attend 
lectures and demonstrations because he feels they are above his 
capacity to understand and his ability to put into practice the sugges
tions made. Given confidence in the adviser-it is essential that there 
exist complete confidence between farmer and adviser-he will 
accept a plan of action if simply drawn up, which he himself can 
understand and believes will lead to improved husbandry and higher 
profits. He must, however, be led step by step, and above all the 
adviser must not draw up a plan which is manifestly beyond the 
farmer's managerial capacity to carry out. 

I said earlier that I am leaving it to the openers of the discussion 
and the 'work groups' to describe and consider techniques and 
methods. All I would say on these matters is that we in the United 
Kingdom have concentrated our farm management on account 
analysis and budgeting, both partial and complete. Recently, how
ever, more attention, particularly in some districts of England and 
Wales, has been given to programme planning, and we may well see 
more rapid development in this direction in the future. Certainly 
programme planning and linear programming are receiving consider
able interest and attention in some European countries, notably 
Norway and France. Some devotees of programme planning seem 
happy to develop this method without too much attention to 
accounts. In my view it is reassuring and certainly sound that in the 
afore-mentioned countries they understand the complementary value 
to programme planning of account analysis. The essential pre
requisites to any method are an adequate number of accurate finan
cial and physical data. Once the data are available then the relative. 
merits of methods can be judged. I have a great deal of confidence 
in the use that can be made of programme planning in our exten
sion services provided we do not overlook the need of accounting 
analysis as essential and complementary. One could argue that pro
gramme planning is not a method but merely the obverse way of 
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saying 'planning the programme', which is, after all, what we in the 
United Kingdom have been doing for the past ten years. We may 
also be too inclined to think that farm management begins and ends 
with planning the programme, but often farms are not making 
adequate profits, not because they have unsound programmes, but 
because the programmes recommended are not being carried out 
in the manner intended. 

There is a danger that some economists and farm management 
specialists can become obsessed with the problems of methodology. 
In other words, there can be a tendency to rate methodology higher 
than working data. If I may make a comparison, it savours of the old 
approach to silage making-that any old grass or material that went 
into the silo would make good animal fodder. We have now come to 
realize that what comes out of the silo cannot possibly be better than 
what went in, however correct and scientific the methods followed 
in its making. In like manner a farm plan is only as good as the data 
on which it is based, regardless of the methods used in drawing it up. 

On this matter of methodology I would like (with great respect 
for the work done in countries in the process of economic develop
ment, or in those where agricultural research and extension work is 
of recent origin) to utter a word of caution. I have found, from my 
own personal experience of a number of these countries, a strong 
tendency to adopt in their extension work, and particularly in farm 
management, the advanced methods followed in more developed 
countries with two, three, or more decades of experience. To my 
mind it is useless and misguided to apply these advanced techniques 
when what is really needed is to enlist the co-operation of the farmers, 
gain their confidence, and introduce them step by step to keeping 
accounts and records. Above all the adviser should concentrate first 
of all on the technical aspects of husbandry, encourage better breeds 
of animals, higher yielding crops, balanced rationing, and so on. 
Once this work is under way and simple records are being kept, the 
climate has been established in which farm management work can 
be fruitful and rewarding. But even at that stage I would suggest 
that simple accounting and comparative analysis will turn out to be 
the most effective weapons-certainly not linear programming and 
advanced capital budgeting. 

Finally, I cannot leave this subject of farm management in the 
extension services without reference to 'work study' which in some 
countries and by some people is considered to be the answer to all 
the problems of the farmer and farming. There is no doubt that work 
study can contribute a great deal in the field of labour organization 
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and management. Some European countries, notably Holland and 
Germany, are devoting considerable attention, time, and resources 
to this technique. I use the word 'technique' advisedly as I feel that 
in the special context of farming, work study is a refined tool which 
in the right circumstances and at the right time can be most effectively 
used by the adviser in his farm management advisory work. But one 
should not overlook the fact that farm management is concerned 
with land, labour, and capital, and its function is the allocation of 
scarce resources between competing needs. To me-but I do not 
expect everyone to agree-work study deals with one factor of 
production-labour. To put it in another way, farm management is 
concerned with the best organization and combination of all the 
resources on the farm for the achievement of a given objective. 
Work study, on the other hand, is what one might term the micro
science concerned with the handling of resources in carrying out 
a particular operation or activity. 

We must make sure that the effort now being put into farm manage
ment and work study is used to the best advantage. I know of quite 
a few cases where work study has been misused and misdirected 
because, basically, what the farm required was an economic analysis 
and a planned shift of farming policy. I have an uneasy feeling that 
some work study specialists and many farmers look on work study 
as a short cut to reduced costs and increased profits. Often a small 
reduction of costs brought about by a work study examination might 
appear more attractive than facing up to unpalatable home-truths 
and subsequent radical alteration of farm policy. In the wrong hands, 
work study can prove only a palliative; and ad hoc applications 
without a management background may often merely postpone the 
day of reckoning. There is no question that work study can help in 
increasing productivity, but it must not be looked on as the panacea 
for the ills of farming. I feel that there would be considerably less 
wastage of the time of work study advisers if a farm management 
analysis had preceded detailed work study and that the time and 
efforts of the work study specialist could be devoted to the stream
lining of key operations. 

To conclude, farm management as a tool in extension work is not 
a subject for academic study-the place for that is in universities
but rather it is a means to an end. It is an approach which recognizes 
that the main purpose of agriculture in a competitive economy, as 
distinct from one of subsistence, is to provide food for the consumers 
at a price they can afford to pay, at the same time securing for the 
farmer and his family sufficient profit to support a reasonable and 
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adequate standard of living. Our efforts as extension officers must 
therefore be directed to improving not only the farmer's technical 
management but the economic aspect of his business as well. In this 
connexion it is salutary to remember that as a country becomes more 
highly developed industrially it inevitably moves further away from 
subsistence farming. The further it moves, the more important 
becomes the economic as distinct from the technical aspects of 
farming. It is therefore in relation to the dual purpose of producing 
food and producing it efficiently in the economic sense that I con
sider farm management to be the most effective tool in our extension 
or advisory equipment. It is the one method of approach that can 
tackle adequately the obligations and demands an industrialized 
system of farming makes on the farmer and the adviser. The farm 
management approach has the technical and economic disciplines 
necessary to weld into one pattern what is demonstrably sound 
farming practice with those sanctions of economic efficiency. In the 
measure that we, as advisers, bring technical knowledge, economic 
thinking, and sound judgement to bear on problems of farm plan
ning, we may look forward to a period of increased prosperity not 
only for the individual farmer, but for the farming community 
generally. 

GORDON H. WARD, Faculty of Agricultural Sciences, American University 
of Beirut, Lebanon 

Mr. Jones has left for Dr. Reisegg and me the broader aspects of 
extension in agricultural economics, particularly the extension tech
niques and methods usable in this field of work. Before taking up 
this assignment, I wish to carry out my prior duty of opening dis
cussion of Mr. Jones's paper. This I shall do by expressing disagree
ment on three points which I hope persons in the audience will 
follow up in more detail. First, I cannot agree with Mr. Jones that 
in the U.S., county extension agents do very little work with farmers 
in farm management. When I was an extension marketing specialist 
in Virginia, 1930-49, our farm-management specialists did much 
more work with county agents than with individual farmers. I hope 
the farm-management people from the U.S. will tell us what is the 
present situation. Neither can I agree that extension work in farm 
management is best started with teaching simple farm accounts and 
comparative analysis. I believe that we have to make first a successful 
demonstration of a substantial increase in net earnings of a farmer 
through application of good farm-management principles and 

c ~67 L 
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practices. Then the farmer may come to recognize that records are 
needed for working out further improvements in the organization 
of his productive resources. This, too, I shall leave for further dis
cussion by others. Thirdly, I believe that agricultural economics 
extension work should embrace a number of other aspects of the 
subject in addition to farm management. For example: 

(a) Most farmers need credit to carry on their production of crops. 
In our pilot project in extension around our university farm in 
Lebanon, we find that farmers generally are unable to carry out 
recommendations for various improved practices or to expand 
production to increase their incomes because they cannot get the 
necessary loans for financing these operations. We are trying slowly 
to develop the basis for organizing a credit society because commercial 
banks in Lebanon do not loan to farmers. 

(b) Marketing problems-Extension agents in all the countries in 
the Middle East say that farmers need help with marketing to get 
returns in line with prices in the large consuming centres. 

(c) Local supply of improved seeds, chemical fertilizer, balanced 
feeds, improved tools and equipment, and helping farmers to obtain 
the services of modern farm machinery also come in the province 
of the extension agricultural economists. Generally, in developing 
countries the most effective way to assist farmers to meet these prob
lems is to guide them in establishing co-operatives and operating 
them successfully. 

Since our subject today is the agricultural economist and his tools, 
I believe that we should consider what kind of a man makes a good 
extension agricultural economist. I want to try to draw a bold picture 
of an effective one by listing a few of his more important qualities 
and qualifications. 

In addition to sound grounding in economics, he needs training 
in rural sociology, educational and social psychology, extension 
methods, and principles of extension teaching. He should have the 
conviction that farm people progress through self-help, mutual aid, 
and working together in organizations and co-operatives. He needs 
the power and will to adapt himself to local customs and circum
stances. He has to be resourceful in order to secure information and 
the kind of assistance required for carrying out the assignment, and 
he should be dedicated to working with farm people to assist them 
to solve their own problems, to advance economically, and to im
prove their level of living. Many of you will probably want to add 
to this brief list of important qualifications. 

Turning now to the tools with which he carries on his work, such 
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as the various extension methods and techniques usable by an exten
sion economist, I should like to emphasize first that it is of greatest 
importance to secure information and other materials essential for 
the programmes on which he is working. He has to be sure that what 
he is going to teach is both accurate and dependable. Then, he can 
turn his attention to doing effective teaching which will stimulate 
farmers and their organizations, and the various agencies offering 
services to farmers, to adopt and put into practice the improved 
methods and procedures which he is recommending. It has been my 
observation that in this work it is necessary to demonstrate that your 
recommendations will actually put more money in the farmers' 
pockets before very many will adopt what you are suggesting. 

In Virginia, I consulted with the animal production specialists, 
county extension agents, and groups of farmers regarding the hold
ing of feeder-calf sales. These were conducted by informal farmer 
committees. But out of these demonstration experiences some of the 
farmers took the lead in developing the co-operative meat-packing 
plant now known as Shenandoah Meat Packers, which is helping 
farmers over a wide area to obtain higher net returns for their meat 
animals. 

As F.A.O. Adviser to the Ministry of Co-operatives in Thailand, 
19 5 2-4, I discussed with Mr. Sek Vadhanakul of the Paddy Market
ing Co-operatives Section the development of a credit programme 
to enable members to deliver their paddy to their co-operative for 
marketing. We found that many members did not market through 
their co-operative because they had to deliver their crop to the mer
chants who had advanced them production and living expenses until 
harvest. We worked with the Padriew Paddy Marketing Co-operative 
in Cha Cheng Sao Province, east of Bangkok, as a pilot demonstra
tion project. This co-operative undertook to loan reliable members 
sufficient credit in goods and cash to enable them to cover their 
production and harvesting expenses plus essentials for family sub
sistence until the crop was delivered to the co-operative for storage 
and marketing six months later, after prices had advanced seasonally. 
Under this programme the co-operative increased the volume of 
paddy marketed for members from 310 tons in 1954 to 782 tons in 
1959, according to Vadhanakul. Share capital owned by members 
went up from 38,800 to 60,000 bahts in 1959· The amount of produc
tion credit required by members dropped from 189,250 bahts in 
1954 to 114,425 in 1958. In 1959 it jumped back up to 256,800 
because members lost two-thirds of their 19 5 8 paddy crop owing to 
flood. The effectiveness of a successful demonstration is shown by 
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the growth in number of co-operatives carrying on this production 
credit programme from two in I 9 5 5 to sixteen in I 9 5 9. Farmers are 
willing to try what has helped other farmers to increase their incomes. 

One final point. It is of greatest importance that an extension 
agricultural economist continue to give counsel, advice, and en
couragement to those who are trying out his recommendations for 
a long enough time for them to establish the new habit patterns for 
carrying on the work successfully. Otherwise, much of the gains 
from the first years will soon disappear as the farmers relapse into 
their old habitual ways. 

F. RErsEGG, Landbruksiikonomisk Institutt, Oslo, Norwtry 

Mr. Jones has given a brief description of the broader aspects of 
management as a tool in extension work. He has great experience in 
this work. He not only knows the problems of his own country, but 
also those in most western European countries as well, including 
my own. I have very few remarks to make, so I shall restrict my dis
cussion to two main points only: objectives, and methods and 
techniques. A clear object to aim at, of course, is the basic require
ment for success in any farm-management advisory work; it is not 
possible to be consistent without clearly understood objectives. 
Where the state supports extension work to a great extent, as in the 
United Kingdom and in my country, there may be at least two 
different sets of goals. The producer may try to secure a sufficient 
profit to support a reasonable standard of living, although welfare 
may be equally important to him. The state, however, may put more 
emphasis on efficiency in food production. The two goals may be 
sometimes contradictory. If so, the farm-management adviser may 
face a problem of choice: should he base his advice on what the 
producer aims at, or on what the state wants agriculture to be? The 
answer is partly given by the fact that advisory work is based on 
mutual confidence. The producer wants to be sure that the adviser 
is of help to him. If that is not the case, we may accomplish very little 
in our work. Thus, working towards mutual confidence is the first 
step to take in developing a farm-management extension programme. 
In order to reduce the conflict arising from having two different 
goals, the adviser may try to influence the attitude and values of the 
producer. In fact, most advisers are doing so without always being 
aware of it. To influence a farmer to change his values is a serious 
thing, though sometimes needed. We may cause damage to beliefs 
and cultural values, however, without intending to. The risk is 
greatest where the advisory work is engaged in farm-and-home 
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planning. In my country we tend to think that we have no right to 
interfere with the home. 

There may be some special problems in countries where the state 
invests in agriculture by way of subsidies. The control of the profit
ability of the investment is often left to the state-paid advisory ser
vice, and the adviser has to make his recommendations in accordance 
with the state agricultural policy. Thus, he may have to make 
decisions which put him in conflict with the farmer, and the farmer 
will not have the same confidence in him as before. This may be 
quite damaging to his advisory work; it brings out a dualism which 
may be difficult to handle. Often, of course, there is little uniformity 
in the aims and objects of farmers. The state, too, aims at different 
objects from time to time. During the thirties the problem was to 
keep as many people employed in agriculture as possible. During the 
war, in my country at least, the problem was the greatest possible 
increase of food production. Since the war the state has aimed at 
increased efficiency in production, and for social and political reasons 
it is concerned about farm incomes. This leads to the conclusion, no 
doubt, that development of farm-management work requires clear 
and well-defined objects to aim at. The light in which different 
countries see these problems depends upon their stage of develop
ment. 

Having set the goal, the next step is the means to reach it. The 
methods are many, depending on the nature of the work. The estab
lishment of a farm-management advisory service involves consider
able time spent on persuading farmers to listen, to be responsive, and 
to act on recommendations. In my country, pilot farms have been 
the most effective means in this first stage. They are privately owned 
and operated, but they work to a plan devised by the experts and 
agreed upon by the farmers. The progress made on these farms is 
quite remarkable. Several of them have doubled their net incomes 
over a six-year period. The dissemination of information from these 
farms is made either by demonstrations held on the farms or in the 
form of publications. Thus, other farmers can obtain full information 
about them. Our belief is that realistic demonstration makes farmers 
more ready to try the new and improved practices which are intro
duced on the pilot farms. We find there has been a definite change of 
attitude among farmers in the districts where these farms are located. 
They are more ready than they were to discuss the economic problems 
of their farms with the adviser. 

The pilot-farm programme is also important because it brings 
different experts together to work on the same farm plans. This 
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practice has been extended to other farms too, and it has greatly 
increased the effect of our advisory work. Today the requests for 
assistance in farm-management problems have increased so much 
that we can no longer help all those who want farm plans. This has 
developed in the last few years, and we have a feeling now that the 
more we work, the more new requests we receive. We are forced 
by this new situation to re-examine our techniques and methods. 
We have to economize in the use of our experts and field workers 
so as to get the maximum return from the input of advisory work. 
Some of the more complicated planning methods will not be used so 
much as before. Partial budgeting and a short-cut calculation method 
which we have developed, may be the methods to use in solving the 
simpler problems. We also think that we shall have to spend much 
more time on teaching simple planning techniques to the farmers 
so that they themselves can work out the solutions to their smaller 
problems. The general adviser and the experts can then concentrate 
on the more complicated problems. This kind of teaching is done in 
what we call farm-management clubs. Each club has a university
trained leader and from eight to ten members. Each member works 
out a simple plan for his own farm. 

The activity which I have described may have some effect on the 
market situation, and on inter-regional competition. For this reason, 
it is not enough to look at the single farm only; and we also have to 
consider regional problems. We have already finished several regional 
studies, but we have not yet found a good and realistic method for 
working out regional plans. For this purpose we have an experi
mental region in the north, and we hope to solve the problem of 
method in the near future. 

As you may see, the problem of technique has a very broad aspect, 
as it involves more than just the question of what planning method 
should be used on the farm. It encompasses, for instance, the 
organizational set-up of the extension service, the teaching of farm 
planning, regional planning, and several other methods which I have 
no time to discuss here. If we want to try out methods which have 
been a success in one country, we have to consider whether they are 
likely to fit the situation in another country or region. The employ
ment of a method, without adaptation, may only result in frustration. 

Au AsGHAR KHAN, Ministry of Agriculture, Lahore, West Pakistan 

I feel that my friend Mr. Jones has presented a prescription of 
farm management as a tool for extension in developed or highly 
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developed countries. I wish he could have made some suggestions 
for under-developed countries. So far as I could gather from his 
prescription it seems that, if it is administered as such in under
developed or developing countries, it would be a very expensive or 
impracticable venture at the moment. He mentioned that an exten
sion adviser in his country or in other developing countries is 
generally a graduate in agriculture or a diploma holder. In our part 
of the world, and perhaps in India too, an agriculture graduate as 
extension adviser is posted for extension work in from 50 to roo 
villages. If we take an average number of holdings in a village as r oo, 
this poor graduate has to prepare, or has to assist in the preparation 
of, from 5 ,ooo to ro,ooo farm-management plans. This is impractic
able, as he has other jobs to do as well-supply seeds, fertilizers, 
implements, and so forth. Nor is it sufficient only to prepare plans; 
he must maintain touch with the farmers to see whether the plans 
are being properly executed or not. In under-developed countries, 
where the rate ofliteracy is very low, say 1 5 or 20 per cent., the poor 
farmers are unable to keep business accounts themselves. They would 
have to wait for the extension adviser to come to help in keeping 
them. Another point which I want to bring to Mr. Jones's notice is 
one that he may not have missed intentionally: that a raw graduate is 
not suitable for this extension work. When they go to a village the 
experienced farmers ask so many questions. They say, 'You are a 
young man. We have been farming for many centuries. What can 
you advise? Or what plans can you prepare for us?' My experience 
as an extension worker is that a worker must have at least five years' 
experience of practical work on some farm before he is appointed to 
do extension. 

N. WESTERMARCK, Helsinki Universiry, Finland 

May I please be given an explanation of what is meant by the 
statement that farm management as a tool in extension work is not a 
subject for academic study? 

I have another point. I wish to mention a small investigation 
carried out in my country quite recently to gauge the worth of an 
intensive advisory service in farm management. The investigation 
lasted for five years and the main purpose was to collect evidence, 
expressed in technical and economic figures, of the effects achieved 
when the farm business is looked upon as a whole. It is important 
to have groups for comparison, in this case common bookkeeping 
farms. As a measurement of the economic progress during the five-
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year period, the so-called quotient of profitability was used. During 
the period the profitability of the farms subjected to an intensive ad
visory service increased from an index number of loo to l 3 5, while 
the increase of profitability on the bookkeeping farms without in
tensified advisory service was from lOO to 108. Furthermore, it was 
apparent that, unless the advisory activity was directed to individual 
farms with individual planning from case to case, a whole lot of 
measures would remain untaken. It is to be noted that all the study 
farms were quite common smaller farms and by no means special farms, 
except that the farmers really felt an interest towards promoting 
their economy. The inference would be that greater stress should 
be laid on individual advisory activity within a farm-management 
extension service. 

MAURICIO BAEZ, Ministry of Agriculture and Stock-Breeding, Venezuela 

I should like to speak from my experience of extension work and 
estate management in my country. There, on the whole, farmers do 
not believe in science, but they do believe in increased profits. In our 
system of production the different hazards which affect production 
(plagues, diseases, &c.), are far less under control than in the devel
loped countries. Thus, to persuade farmers to adopt a method re
commended by the extension service it must first undergo trials and 
show a noticeable improvement in results. If you recommend a new 
method that will increase a farmer's returns or lower his costs by 5 or 
1 o per cent. he will not take the trouble to adopt it. But if you recom
mend a method or a new system that will increase profits by 100 or 
200 per cent. it will be rapidly adopted, even by illiterate farmers. 
Obviously, profits cannot be increased as much as that every day, but 
once you have won the farmers' confidence, it is easier afterwards to 
persuade them to adopt improved methods even though they may 
not yield spectacular results. 

N. S. RANDHAWA, Ministry of Food and Agriculture, New Delhi, India 

It has been suggested that we work with progressive farmers to 
start with, but I would point out that one of the reasons for the slow 
rate at which technical improvements spread among farmers in the 
less fully developed countries has been the tendency of the extension 
services to make their demonstrations on the farms of progressive 
farmers. The progressive farms are mostly large farms which belong 
to a special economic or social stratum of farmers. The typical 
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farmers probably consider that the improvements adopted on pro
gressive farms are beyond their reach. 

The extension service works with progressive farmers mainly be
cause they are naturally more receptive than those who form a bulk 
of the farmers. Thus, in terms of time and effort, the extension service 
can show better results that way. Another reason may be that almost 
every recommendation yields variable results, and the extension 
workers find it less risky to try out the recommendations on pro
gressive farms with their larger risk-bearing capacity. 

If we economists adopt the same course as the technical people 
and use progressive farms for demonstrating the farm-management 
approach, the rate of adoption among the typical farms in this case 
also may be slow. In view of this, we should work mostly with the 
typical farmers from the beginning, to convince them of the practical 
feasibility of this approach and its potentials. 

Regarding the statement by Ali Asghar Khan that it would be 
difficult to adopt this approach in the less well developed countries, 
I may point out that Dr. S. R. Sen and Dr. G. D. Agrawal took up 
this idea in 19 5 7 and put a few of us in the field to assess the poten
tialities of this method. We worked with some typical farmers and 
our experience showed that although it requires hard work to con
vince them in the beginning, once it gets going it spreads speedily. 
On an average it took us from 30 to 45 minutes to prepare an im
proved farm plan after discussing the problem with the farmers 
individually or in groups. We found amazingly large potentialities 
in this approach both in terms of net income and aggregate produc
tion, and it occupies a place of pride in the intensive agricultural 
development programme now being integrated in India. 

ARTHUR ]ONES (in rep!J) 

I have been asked to deal with questions in five minutes, but I 
doubt if I can cover the discussion adequately in that time. I am sure 
we can discuss individual problems informally outside these sessions 
or at the work groups. 

On the first point of Professor Ward, what I was trying to say was 
that what we want to see in the United Kingdom is every district 
officer a farm-management man. I still think I am right in saying that 
in certain American States you have extension economists. We have 
no extension economists as such. We have farm-management liaison 
officers-there are one or two of them here-whose main duty, so 
far as the extension service, and also very often the economics depart-
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ments, are concerned, is to train general agriculture officers in farm
management principles and techniques so that they will be able to 
advise the farmers. But they are not specialist farm-management 
economists. However, if there are difficult problems, which a general 
officer cannot deal with, then he would certainly call on members of 
the economics departments of our universities. That is why I made 
that point. 

Professor Ward's second point, which also brings in Mr. Reisegg's, 
concerns demonstration farms. I agree that to use pilot farms or 
demonstration farms is a method that could well be adopted in most 
countries. Our objective is that in every country every farm will be 
a demonstration farm in due course. I still feel, however, that you 
must try and inculcate interest among farmers in keeping simple 
records. I will give an example. I am not talking about financial 
records now, I am talking about physical records. We, in our 
country, which is supposed to be fairly progressive, have introduced 
feed recording in one or two counties with considerable profit to the 
farmers. In Reading, Wye, Cambridge, and one or two other places, 
simple records of feed fed to dairy cows over twelve months have 
been kept. The change in net profits has been significant, and what 
is really important is the saving made in food input and better con
version. In fact, I would go so far as to say that even progressive 
farmers use far more expensive food than is necessary. 

One point I would like to touch on may arise in some of the 
countries in process of economic development, where government 
policy is to grow this or to produce that, and you are certain as an 
adviser that it is not in the best interest of the individual farmer to do 
so. So far as we are concerned in the United Kingdom it is the first 
duty of the adviser to tell the farmer what is in his best interest 
and what will obtain for him the highest net income, always bearing 
in mind that the soil is his main asset. There should not be any 
conflict between an advisory technical service and government 
policy. I do not deny that there sometimes is, but I say quite publicly 
here that so far as we are concerned, if the advisory service had to 
follow a policy which was contrary to the interests of the farmers and 
which violated sound technical and husbandry practices, we should 
not remain advisers for long. 

I would agree with my friend Ali Asghar Khan that it is a most 
difficult situation where you have only one graduate for fifty-two 
villages. I am not going to suggest how to overcome that difficulty 
but I would say in all sincerity that in some of the under-developed 
countries it is possible that too much attention has been paid to 
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advanced techniques and methods, and too little to simple techno
logical improvements that could be made on a farm. The first 
necessity is to see that the farmer knows what are the best crops to 
grow, how to fertilize them, how to rotate the crops in the best 
interests of husbandry. Once you have achieved technical 'know
how' you can go on, by group methods-demonstration farms and 
so on-to show on those farms the results of the technical advice 
you have given. I would say also that I agree with what was said on 
the need for practical experience. To send a person who has spent 
three years at the London School of Economics but who lacks 
experience, to teach farmers in Pakistan or elsewhere how to farm 
would be disastrous. 

Nils Westermarck raised the point of farm management as an 
academic subject. What I say is that farm management in extension 
work is not a subject for academic study. What I mean by that is that 
every adviser in my country should look on farm management as a 
tool. If he wants that tool improved or refined, then that is the work 
of the universities and of agricultural economists. What I want 
advisers to do is to use the tools that the economists have fashioned 
and are continually refining and to use them in their day-to-day work. 
I am not saying that there is no room for farm management as an 
academic subject, but the place for it is in the universities and colleges 
and not in the advisory service. 

I was interested to hear from Dr. Baez that in Venezuela they are 
not particularly interested in science but in profits. That is quite 
natural. It applies to most of us! I should have thought, however, 
if I took the point aright, that the best balanced scientific methods 
would also yield in the long run the best profit. But if you mean, for 
instance, that there is some way of making money quickly by some 
method that would cause soil erosion, then that ought to be stopped 
immediately, I would agree. But the best technological system, the 
best techniques, in farming, would mean, in the long run, the highest 
profits. 

Mr. Randhawa mentioned the slow rate of improvement except on 
progressive farms. That is universal. We have it in our country and 
they get it in the United States of America. But I agree that conditions 
are so different on these small farms where very little progress has 
been made that the extension service should give them more atten
tion in the early stages than they give to the progressive farmers, 
unless the progressive farmers, through demonstrations, can show 
the slower farmers the better methods. 
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