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INTRODUCTION TO THE BLOCK 

 
The Paper III and IV of option (ii) of MA. II is entitled as “Economics of Agriculture.” 

Before we start the study of 'Economics of Agriculture', we would like to know broadly what it 

implies and why there is a need for separate study. 

You have studied the general theory of Economics and it is a set of principles explaining the 

relationship of some economic variables with other economic variables. The theory of economics is too 

general in character. It is an abstraction from reality. 

An Economy consists of various sectors. It can be divided broadly into 

(i) Primary-sector which includes agriculture, animal husbandry, forestry and mining. 

(ii) The secondary sector which includes manufacturing Industries. 

(iii) The tertiary sector that includes transport, banking, insurance and communication etc. All these 

sectors, though parts of some economy, have some peculiar features of their own. These 

distinguishing features necessitate some modifications both in the tools of economic analysis 

and the general economic principles when these have to be applied to different sectors of the 

Economy. 

Let us take an example. We have studied in economic theory, price determination under various 

market structures i.e. perfect competition, Monopoly, Monopolistic Competition and Oligopoly. So far as 

agriculture is concerned, it is presumed the as the number of farms is very large and crop products 

are, more or less, homogeneous. So. Perfect Competition is likely to prevail in the agricultural produce 

market. 

In other words, we shall be completely ignoring the study of Price determination of agricultural 

goods under conditions of oligopoly or monopoly or monopolistic competition. 

There are many other characteristic of agricultural sector which distinguish it from other sectors. 

This will necessitate suitable modifications in the economic principles when these are applied to 

agriculture. These modified principles of economics based on assumptions which, reflect the situation 

prevailing in agriculture, will constitute ‘Agricultural Economics.’ Agricultural Economics, therefore has 

been called by J.D. BIack, an eminent American agricultural economist as a ‘Specialised form of the 

science of Economics.' 

 

SYLLABUS 

The whole syllabus is divided into four units. In unit I, we shall elaborate the role of agriculture 

in economic development, various forms of farm organisation Role of agriculture and its declining 

importance Prof. T.W. Schultz's views of transforming traditional agriculture and innovation analysis in 

3rd unit. In unit II, we shall study economics of production and tools of production in agriculture sector. 

In unit IV, risk and uncertaintly is greater in agriculture. So, we shall identify the cause of this problem 

and suggest mesures to remove or minimize them. 

Different views on the supply behaviour of farmers to price changes are described in this Block. 

Good luck and Happy start for the Journey of knowledge. 
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PAPER–MA-ECO-303 & 304 -Option (i) - ECONOMICS OF AGRICULTURE-I 
Max. Marks : 100 
Theory : 80 Marks 
Internal Assessment : 20 Marks 
Time : 3 Hours 
Teaching Hours :  50 

Objective : 

The locus of this course is to introduce students to the importance of agricultural sector and to the 

issues associated with agricultural transformation, agricultural production, and demand of and supply 

for agricultural commodities. The objective is to equip students to analyze and critically assess issues, 

policies and programmers in these areas will) particular emphasis on Indian agriculture. 

The students would be evaluated at the end of each semester through subjective type 

questions/answers (both short and essay type). The scripts would be evaluated by the examiners 

having adequate postgraduate leaching experience in the paper options concerned. 

Pedagogy of the Course Work : 

The course relies on a combination of lectures, solving problems, and discussing of academic articles 

or realistic situations. Teacher will assign topic for assignments on contemporary themes and issues 

from the syllabi. Special tutorials contact hour for one-to-one student-teacher interactions. 

INSTRUCTIONS FOR THE PAPER-SETTER AND CANDIDATES : 

1. The syllabus of this paper has been divided into four units. 

2. There shall be 9 questions in all. 

3. The first question which would be compulsory, shall be short answer type (word limit 25-

30 each). It would carry 15 short questions, spread over the entire syllabus. The 

candidate will be required to attempt any 10 short answer type questions. Each short 

answer type question would carry 2 marks 10 x 2 =20). 

4. Rest of the paper shall contain 4 units. Each unit shall have two questions and the 

candidates shall be required to attempt one question from each Unit— 4 in all. Each 

question shall carry 15 marks (15 x 4 = 60). 

UNIT-I 

Introduction : Nature an Scope of Economics of Agriculture; Specificities of Farm Organisation and 

Agricultural Production and Markets; Inter-sector Linkages of Agriculture [Backward and Forward 

Linkages). 

Role of Agriculture in Economic Development : Contribution of Agriculture to Economic 

Development, Historical Perspective. Experience of England, Japan and India]. Declining Role of 

Agriculture and Dilemmas of Development. 

UNIT-ll 

Agricultural Production 

Uniqueness of Agricultural Production; Various Types of Factor-Product, Factor-Factor, and 

Product-Product Relations; Cobb-Douglas and CES production functions. 

Role of Farm Size and Structure in Equilibrium. Productivity, and Return to Scale. 
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Sources and Barriers Barriers to Agricultural Development. 

UNIT-III 

Agricultural Transformation 

Schultz Theory of Transformation of Traditional Agriculture 

Mellor’s Model of Agricultural Development 

Hayami-Ruttan induced Innovation Model of Agricultural Development. 

Agricultural Transformation : Indian Experience 

UNIT-IV 
 

Risk and Uncertainty in Agriculture 

Nature and Types of Risks and Uncertainties in Agriculture, Public Policies and Farm Level Measures 

to : Reduce Risk & Uncertainties. 

Demand for and Supply of Farm Products 

Characteristics of Demand for Farm Products; Quantity and Quality Components of Demand for Food; 

Forecasting of Demand for Food Products. 

Characteristics of Supply of Farm Products. Supply Response of Farm Products; Role of Price and 

Non-Price Factors in •Inducing Aggregate Supply, Empirical Supply Response Functions and 

Evidence. 
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Lesson-1 

 

AGRICULTURE ECONOMICS 

- Its Scope and Nature 
 

STRUCTURE 

1.0 Objectives 

1.1 Introduction 

1.2 Defination of Agriculture Economics. 

1.3 Scope of Agriculture Economics. 

1.4 Nature of Agriculture Economics. 

1.5 Difference between Agriculture and Industry. 

1.6 Summary 

1.7 Further Readings 

1.8 Model Questions 
 

1.0 OBJECTIVES 

After going through this lesson, you will be able to understand: 

* State the Meaning of Agriculture 

* Explain the Scope of Agriculture 

* Judge the Nature of Agriculture 

* Differentiate between Agriculture and Industry so that you come to know why is there 

need for separate theory of Agriculture economics. 

1.1 INTRODUCTION 

Before we explain what we study in Agricultural Economics, it is necessary to know what is 

covered by the word ‘agriculture’. 

For long, agriculture had been associated with production of crops. However, as economic 

development proceeded, many other ‘occupations’, allied to farm production, began to be considered 

as part of agriculture. Agriculture, at present, includes, besides production of crops, forestry, fishery and 

animal husbandry. This, we may say, is the extension of coverage of the word ‘agriculture’ on the 

horizontal level. Vertically too, ‘agriculture’ covers something more than mere operations on a farm. 

Marketing, processing and distribution of agricultural products are now an accepted part of ‘agricultural 

business’. Some other off farm activities, like supply of farm inputs such as seed, fertilizers, credit, 

insurance, veterinary services etc. are also considered as a part of agro-business. The scope of 

agriculture, as such, is much wider than simply a use of some inputs on a farm to produce crops. 

While going through the definition of ‘agricultural economics’ that we give below, the coverage 
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of the word ‘agriculture’ as described above may be kept in view. 

1.2 DEFINITION OF AGRICULTURAL ECONOMICS 

Robbins has said, “We all talk about the same thing but we have not yet agreed what it is we 

are talking about.” 

This is what he says about the definition of Economics. 

And very likely, this controversy about the definition of Economics proper, could haunt the 

definition of ‘Agricultural Economics’ as well. However this has not happened. Most probably, the reason 

for this lies in the fact that ‘Agricultural Economics’ as an organised body of knowledge emerged quite 

later, i.e., by the time, the economists had already started realising the futility of quarrelling over the 

definition of Economics. In this regard, it will be interesting to note that whereas general Economics 

as a systematised body of knowledge had definitely come into being in the 18th century (Adam Smith 

gave his definition of Economics in 1776), Agricultural Economics, as an organised body of knowledge 

came into being only in the twentieth century. It was the serious agricultural depression of 1890 in 

England which focussed the attention of various thinkers, on the economic aspects of agricultural 

problems. 

But the more important reason for the absence of controversy with regard to the definition of 

‘Agricultural Economics’ is the fact that from the very beginning it has been concerned with the use of 

principles as developed in ‘General Economics’ for solving problems faced by agriculture. At the empirical 

level, there was no controversy about the problems of agriculture or about the principles to be used 

to analyse these problems. When the principles as well as the objectives of Agricultural Economics 

were so clearly defined, the controversy about the definition of the subject was bound to be almost 

absent. 

Even otherwise, our object here is not to review the controversy about the definition of ‘Agricultural 

Economics’ if there was any. Rather, we are concerned with knowing what we broadly study in ‘Agricultural 

Economics’ and this purpose can be achieved if we go through a few important definitions of ‘Agricultural 

Economics’. The definitions, as we shall see, have a common thread passing through them, even if 

these differ from each other on the periphery. 

Jouzier was one of the earliest economists to define ‘Agricultural Economics’. According to him, 

“Agricultural Economics is that branch of agricultural science which treats of the manner of regulating 

the relations of the different elements comprising the resources of the farmer whether it be the relations 

to each other or with other human beings in order to secure the greatest degree of prosperity to the 

enterprise.” 

This definition was later modified to include the prosperity of the community and the economy. 

According to Dr. Taylor, Agricultural Economics “deals with principles which underlie the farmer’s 

problems of what to produce and how to produce it, what to sell and how to sell it, in order to secure 

for himself the largest net profit consistent with the best interest of the society as a whole.” 

According to Black, “Economic principles imply economising. The object of the science of 

economics in agriculture as anywhere else, is to provide a basis for the economising of resources, i.e., 

for using them in such a way, as to get the maximum out of them.” 

Goodwin defines Agricultural Economics as “a social science that is connected with human 

behaviour during the process of producing, processing, distributing and consuming the products on 

farms and ranches.” 
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According to Ashby, “Agricultural Economics is an applied science, that is, it is a methodical 

pursuit of knowledge of economic process and organisation in agriculture and of their results, for the 

purpose of stabilising, adopting or modifying them, and if and when necessary, of changing their 

results.” 

For Hibbard, Agricultural Economics is “a study of relationships arising from the wealth getting 

and wealth using activities of man in agriculture.” 

1.3 SCOPE OF AGRICULTURAL ECONOMICS 

The foregoing definitions indicate the scope of agricultural economics. A common theme of 

‘scarcity of resources and choice of uses runs almost through all of these definitions. That way, 

agricultural economics is not different from the general economics. All the tools of analysis used in 

general economics are employed in agricultural economics as well. We have the same branches of 

agricultural economics, i.e., economics of production, consumption, distribution, marketing, financing 

and planning and policy making as in case of general economics. A study at the micro and macro level 

for the agricultural sector is also generally made. Static and dynamic analysis are also relevant for the 

agricultural sector of the economy. 

To be more specific, these definitions, in the first instance, point out that agricultural economics 

examines how a farmer chooses various enterprises, e.g., production of crops or raising of cattle and 

how he chooses various activities in the same enterprise e.g., which crop to grow and which crop to 

drop; how the costs are to be minimised; what combination of inputs for an activity are to be selected; 

what amount of each crop is to be produced; what type of commercial relations the farmers have to 

have with people from whom they purchase their inputs or to whom they sell their products. 

Agricultural Economics does not study only the behaviour of a farmer at the farm level. That is, 

in a way, the micro analysis. Agricultural problems have a macro aspect as well. Instability of agriculture 

and agricultural unemployment are the problems which have to be dealt with, mainly at the macro level. 

And then, there are the general problems of agricultural growth and the problems like those concerning 

tenurial systems and tenurial arrangements, research and extension services which are again 

predominantly macro in character. Such problems—their origin, their impact and their solutions—all are 

the subject matter of agricultural economics. 

Again, ‘agricultural economics’ as at present, does not confine itself to the principles concerning 

‘economising of resources in agriculture’ only, whether at the micro or macro level or, from the ‘static’ 

or ‘dynamic’ point of view. 

The scope of agricultural economics is larger than ‘mere economising of resources’. Agriculture 

is, as we know, an important sector of the over-all economy. The mutual dependence of the various 

sectors of the economy on each other is well established. Growth of one sector is necessary for the 

growth of the other sector. As such, in agricultural economics we also study, for example how the 

development of agriculture helps the development of the other sectors of the economy; how can labour 

and capital flow into the non-agricultural sectors; how agricultural development initiates and sustains 

the development of other sectors of the economy. What this implies is that agricultural economics not 

only develops principles concerning the use of scarce resources in agriculture proper but also examines 

the principles : (a) regarding the out flow of scarce resources to other sectors of the economy and (b) 

about the flow of these resources from other sectors into the agricultural sector itself. 

1.4 NATURE OF AGRICULTURAL ECONOMICS 

(a) Agricultural Economics makes use of the principles of general 
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economics : The first point to be noted with regard to the nature of agricultural economics is that, in 

general, it borrows most of its principles from its parent body of knowledge i.e., the general economics. 

Even the main branches of agricultural economics are similar to those of general economics. 

But then a question arises. If the principles of general economics are not different from the 

principles of agricultural economics, why is there a need for a separate study of agricultural economics? 

The answer lies in the fact that agricultural economics does not merely imply a direct application 

of principles of economics to the field of agriculture. The principles of economics are too general in 

nature and the general theory of economics has been considered as an abstraction from reality. Before 

this theory is applied to agriculture which includes, besides crop production, forestry, fishery and animal 

husbandry for the purpose of economic analysis, its principles have to be modified so that their 

postulates totally tally with the main features of the situation obtaining in the agricultural sector. A few 

examples will make it clear. We study in economic theory, price formation under various market 

structures, e.g., monopoly, perfect competition and oligopoly. So far as agriculture is concerned, it is 

presumed that as the number of farms is very large and at the same time, their size is relatively small 

and the crops produced are undifferentiated (homogeneous), perfect competition is likely to prevail in 

the agricultural produce market. In other words, we shall almost be completely ignoring the study of 

price formation of agricultural produce under condition of oligopoly or monopolistic competition or 

monopoly. Then, there is the system of tenancy or crop sharing in agriculture—a problem particular to 

agriculture only. Study of this problem will necessitate modification of the principles of resource allocation 

as propounded in general economics. 

The modifications of the principles of economics, required to be made before being applied to 

agriculture are so large and varied that there is a complete justification for studying agricultural economics 

as a separate body of knowledge. 

(b) Is Agricultural Economics an applied science ? A superficial glance at the preceding 

paragraph can give such an impression. And in fact, some agricultural economists have called agricultural 

economics as an applied science. We have already given Ashby’s definition. Forster and Leoger also 

say, “Agricultural Economics is an applied science and as such is concerned with the identification, 

description and classification of economic problems of agriculture to the end that these problems may 

be solved.” Also, according to Gray, “Agricultural Economics may be defined as the science in which 

the principles and methods of Economics are applied to the special conditions of agricultural industry.” 

However, Black does not agree with this view. Applied science, as we know, involves the use 

of the principles of a pure science to a particular situation. For example, engineering is an applied 

science. It suggests how to apply the principles of physics and other sciences to certain situations. The 

principles of physics themselves, are not modified. These stay intact. In agricultural economics, general 

principles of economics themselves are modified. According to Black, principles of agricultural economics 

can be compared to mechanics and not physics. If mechanics deserves to be called a specialised form 

of pure science, we can use the same term for agricultural economics, i.e., specialized form of pure 

science, rather than an applied science. 

(c) Agricultural economics is both a science as well as an art : We have earlier pointed out 

that agricultural economics should not be called as an applied science but as a specialised form of 

pure science. As such a science, it explains the cause and effect relationships between various 

economic variables operating in agriculture. And relationship as found to exist, can be used for solving 

various problems affecting agriculture. As such Agricultural economics is also an art. 
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Self Assessment Question 

Q. Define Agriculture. 

-- - -- - - -- - - 

-- - -- - - -- - - 

-- - -- - - -- - - 

-- - -- - - -- - - 

- 

- 

- 

- 

-- - -- - 

-- - -- - 

-- - -- - 

-- - -- - 

 

Further, as is the case with ‘General Economics’, Agricultural Economics is a normative science 

also. 

 
 

1.5 DIFFERENCE BETWEEN AGRICULTURE AND INDUSTRY 

In the earlier paragraphs, we have mentioned that agriculture has certain features which distinguish 

it from other sectors. A detailed discussion of these features is essential if we have to ensure a proper 

analysis of the agricultural problems and also to find a complete justification for a separate study of 

‘Agricultural Economics’. 

The best way to bring these features of agriculture to light is to compare the agricultural sector 

with another important sector of the economy, namely the industrial sector, from various angles. No 

doubt, we could have a comparison of the agricultural sector with other sectors also. However, we shall 

not do so. We shall confine ourselves to the former study only because most of the general economic 

principles that have been developed, keep a ‘firm’ in view—an entity which is generally identified with 

the industrial sector. 

Agriculture is different from industry in the following major respects : 

(i) Land is the most important factor of production in agriculture : This is quite obvious. 

Imagine a farm and you will think about an expanse of land. And if you imagine a factory, a picture of 

a conglomeration of machines or a group of operators will flash before your mind. The land-man ratio 

as well as the land-capital ratio is invariably high in agriculture when compared with that in industry. 

Predominance of land in agriculture has some important economic implications and these arise 

from some basic characteristics of land as a factor of production. We know, for example, that land is 

fixed in supply. Its supply can be increased only marginally. This means that in a particular region, time 

will come when more land cannot be brought under cultivation. After that, any increase in total agricultural 

production will take place only through increase in productivity brought about by an improvement in the 

existing technology for production. Such a situation has already been reached in many countries. India 

is one such country. In case of industry, land does not act as a limiting factor of production. More and 

more factories can be set up to increase production. 

Again, we know that land lacks portability. This means that a given farm—the unit of agricultural 

production—will remain fixed in location. Location of farms, in other words, is predetermined. This, in 

turn, makes the problem of marketing of agricultural produce quite important. It is the location (as well 

as creation) of markets (and not of the farms) which has to be regulated so that the farmers are able 

to sell their produce without any difficulty. However, in case of an industry, problems of marketing, other 

things remaining the same, can be solved even by shifting the unit of production close to the market 

itself. An eminent Agricultural economist Prof. A.W. Ashby was so much concerned about the smooth 

flow of goods between the farms and the markets that he was constrained to say, “If I could do only 
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one thing in the region to spur agricultural development, I would build roads. If, to this, I could add a 

second, I would build more roads and if to these, I could add a third, I would build still more roads.” 

In fact, the fixed location of a farm, not only creates the problem of marketing of its produce, 

but also prevents it from moving closer to the source of some other important inputs like power, skilled 

labour, irrigation etc., otherwise found necessary. An operator of an industrial unit on the other hand, 

can meet these difficulties by changing its location, if he so chooses. 

(ii) Area of operation for a worker is relatively large in agriculture as compared with that 

in an industry : An agricultural worker invariably moves over a large area, in order to attend to the jobs 

assigned to him, be it ploughing of the field or its watering or the harvesting of crops. This is unlike 

the movements of a factory worker who generally remains attached to a machine which itself is fixed 

in location. The movement of a worker engaged in actual production in a factory, so to say, is only 

around his seat. And many seats can be easily provided under the same roof in a factory if the 

movement of the workers is so limited. 

This difference between Agriculture and Industry has important economic implications. Firstly, 

supervision of the workers engaged in an agricultural process is rather difficult. In a factory, on the other 

hand, as many workers are working under the same roof, a foreman can easily keep an eye on them. 

As supervision of an agricultural worker is difficult because of the large area of his operation, some 

inducements to the worker to devote himself to his job are considered necessary. The slogan ‘Land 

to the tiller’ in a way, represents the extreme form of this very inducement. It is felt that the worker, by 

himself, will work sincerely if he is fully assured of the reward for his efforts. 

The relatively large area of operation for an agricultural worker has an other important implication 

also. The agricultural workers, because of being scattered over a large area, have found it difficult to 

organise themselves into strong trade unions. The fact that many of these workers are casual labourers 

and shift from farm to farm, even in the same agricultural season, has further added to this difficulty. 

Industrial workers, on the other hand, because of their close as well as regular contact with one 

another, have better opportunity to organise themselves. 

The poor organisation of the agricultural workers has obviously led to their exploitation. This is 

the reason why in many welfare states. Government has taken special measures to ameliorate the lot 

of agricultural workers. These measures include fixation of minimum wages for the agricultural workers, 

provision of cheap houses etc. 

(iii) Nature plays an important role in agricultural production : The basic process of 

production involved in agriculture is biological in character. There is no man-made assembly line for 

producing a crop, as we find in case of an industrial product—a structure which is almost completely 

insulated against the vagaries of nature. In case of agriculture, the plant has to depend upon nature 

for its germination as well as growth. As such, vagaries of nature greatly influence agricultural production 

in one way or the other. The floods, the drought, the heat, the cold, the diseases—all leave their impact 

on agricultural production both in terms of quality as well as quantity. Dependence on nature has thus 

resulted in great deal of yield uncertainty in agriculture. This type of uncertainty is much more marked 

in agriculture than in industry and as a result, the farmers as well as the government of the country 

have to adopt special measures to minimise the impact of this uncertainty. Obviously, these measures 

involve a direct or an indirect cost and therefore reduce the profitability of agriculture. The uncontrolled 

changes in production, on some occasions, affect the producers adversely and on some others, the 

consumers. 
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(iv) In general, price elasticity of supply of agricultural products is less than that of the 

industrial products : Other things remaining the same, supply of agricultural products responds 

slowly to changes in their prices as compared with the supply of industrial products to similar price 

changes. This difference is mainly because of the difference in the nature of productive process 

involved in the two occupations. Agriculture, as we know, involves sowing, waiting and then harvesting 

of the crop. And all this follows more or less a rigid time schedule set by climatic requirements of the 

crops. Once the crop has been sown during the sowing season, the area under it will remain unchanged 

till its maturity, despite changes (say, an increase) in its price. Its supply will thus be insensitive to price 

changes so far as one crop season is concerned. Of course, if the time at the disposal of a farmer 

is greater than one crop season, price elasticity of supply of one particular crop will, no doubt, increase 

because land from other crops will be shifted over to the particular crop in question. However, the price 

elasticity of supply of products taken together will still be quite low unless some technological change 

takes place simultaneously with the change (increase in the present case) in the prices of agricultural 

products. This is simply because, even for a period greater than one crop season, the total supply of 

land which is the basic source of all agricultural production will almost remain fixed. The supply of most 

of the Industrial products, on the other hand, is generally more price elastic when compared with that 

of agricultural products. This is because, in most of the industries, the inputs required are not limiting 

in character and there is no weather bound schedule for starting or increasing the output of an industry 

or, for that matter, of all industrial products taken together. Supply of any industrial product can be 

changed considerably at any time when so required, in response to changes in prices. And this is more 

so if me time at the disposal of the enterpreneurs is longer. (For further discussion about price elasticity 

of supply of agricultural products, see chapter 6.) 

The inelastic supply of an agricultural product with regard to prices, especially in a given crop 

season, obviously creates problems for its adjustment to changes in demand. The price of the crop 

will fall or rise, as soon as the demand decreases or a increases. However, the change in supply of 

the given crop will materialise only in the next crop season. The response of production to the change 

in price will thus be lagged and this lagged response quite often creates problems with regard to the 

final adjustment of supply to demand because the demand itself might change after the crop plans 

prepared in the light of the prices prevailing during the earlier crop year have been implemented and 

the crops have been actually sown. This has been quite often the problem in case of plantations where 

the supply has been found to be over swinging to one side or the other. The lag in final response to 

prices, in case of plantations, as we know is not very small. It extends over a few years and during 

this period the demand might change, even in the reverse direction. 

(v) Price elasticity of demand for most of the agricultural products is quite low : Most of 

the agricultural products are used only for meeting the bare necessities of life, i.e.. food and clothing. 

Their demand will not change much even when the prices charged for them undergo a change. In fact, 

price elasticity of demand for such products is less than unity. It was because of this characteristic of 

the demand for agricultural products that Samuelson was tempted to say that if all farmers worked hard 

and produced more, they would become poorer. The reason for this lies in the fact that any increase 

in supply (in the present case, because of hard work put in by the farmers), demand curve remaining 

the same, will result in a fall in price, and if the demand is inelastic, fall in price will be so much as 

would decrease the total revenue of the producers even after the increased ‘sales’. This is what we 

call the phenomenon of ‘poverty among plenty’. The inelastic demand for a product (or a group of 

products) explains this phenomenon. 
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We have, in the earlier two paragraphs given the implications of the inelastic supply as well as 

inelastic demand for the agricultural products separately. Inelastic supply and inelastic demand for 

agricultural products taken together, lead to the emergence of yet an other phenomenon pertaining to 

agriculture. It is that of greater price instability in agriculture when compared with that in industry. If the 

demand for agricultural products falls (or rises), then due to the inelastic supply of the products, prices 

will fall (or rise) too much. Similarly, if their supply changes, then again due to me inelastic nature of 

demand for them, prices will change too much. (For further details, see chapter 6.) 

In an earlier paragraph, we have talked about the lagged response of supply of agricultural crops 

to price changes. Such a lagged response, in fact, further adds to this instability. 

(vi) Use of machinery is limited in agriculture : This is not to say that machinery cannot be 

used in agriculture at all. It only implies that the production operations for which machinery is used in 

agriculture are few in number. The main reason for this is the biological nature of agriculture. There 

is, as we have pointed out earlier, no ‘assembly line’ in agriculture. The plant grows as a whole, without 

the aid of machinery. Machine is used mainly in operations upto the sowing of a crop or for harvesting 

and for post harvesting operations. In between the plant grows in a natural way—its formation and 

growth proper having nothing to do with the use of machinery. 

This feature of agriculture has an important implication. According to Schultz, traditional agriculture 

can be transformed mainly by changing the agricultural technology. For agriculture, this change in 

technology can be either (a) mechanical in nature, involving greater use of machines like tractors, 

threshers, harvesters etc., or (b) chemical in nature, resulting in greater use of fertilizers or insecticides 

or (c) biological in nature, involving use of improved seeds etc. As the use of machinery is limited in 

agriculture, chemical and biological innovations will have to be relied upon, to a greater extent for 

improving agricultural production. This is unlike the manufacturing industry where mechanical innovations 

are basic to the improvement in production. 

(vii) Many of the agricultural products are perishable in nature : Whereas some products 

of agriculture like vegetables, fruit and milk have a very short life, quite a number of others deteriorate 

considerably in quality if stored for more than one crop year. This feature of agricultural products has 

two important implications. Firstly, the perishable nature of the agricultural products necessitates rather 

a large number of intermediaries who help in the quick movement of the products from the farm to the 

final consumer. This adds to the cost of marketing of these products. Secondly, as the storability of 

most of the agricultural crops produced in any year is limited and as such, these cannot be carried over 

to the next year, no difference is generally made between the current production and the available stock 

of a crop when its overall supply position is reviewed. 

(viii) From the historical point of   view, we find another difference between agriculture 

and industry: As the time passes, the erstwhile agricultural farms get sub-divided and become smaller 

in size. The number of farms generally increases and agriculture as a result, becomes more and more 

competitive in character. Industrial units, on the other hand, have grown bigger in size and have 

become even oligopolistic or monopolistic in character with the passage of time. This is the reason 

why, at present, theoretical analysis pertaining to agriculture is carried on, on the assumptions of 

perfect competition while for industry, all sorts of assumptions about the market structure are made. 

In this connection, one is likely to be reminded of what Marx had asserted. He said, “Law of 

Concentration equally applies to industry and agriculture.” However, history has not supported Marx. As 

Roegen points out, during the 19th century, census after census revealed that concentration in agriculture 
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was continuously decreasing. (We may, however, note that after the economic development has 

reached a particular stage, the size of the farms may again start increasing due to transfer of population 

from the agricultural sector to the non-agricultural sectors. For example, the average size of farms in 

the U.S.A. has been increasing for the last four decades or so due to the out movement of labour from 

the agricultural sector.) 

(ix) A farm is a multi-product production unit : This means that a farm is engaged in the 

production of many independent products simultaneously. For example, each crop is independent of 

every other crop and the farmer has to decide which crop to produce and which not to produce. As 

a result, problems of resource allocation over different products become more important in case of a 

farm than in case of a manufacturing firm which is generally a single product firm or generally confines 

its production to a very few products. 

(x) Some of the agricultural products are joint products : No doubt, a farmer produces 

many independent products. But some of the products are also joint in nature i.e., when the farmer 

decides to produce one independent product, another product, biologically associated with it is 

automatically produced. Mutton and wool, grain and the stalk are the common examples of these 

products. For such products, the principles concerning the pricing of joint products are more relevant 

than those pertaining to the price determination of a single independent product. 

(xi) Another important difference between agriculture and industry, pertains to the 

organisation of the productive unit : Most of the farms represent individual or family enterprises. 

Public or private limited companies set up for carrying on agricultural production are not very common 

as is the case with various manufacturing concerns. Management of a farm, in other words, is fully 

personalised. 

(xii) Farming is not only a business proposition but is also a way of life : No doubt, 

agriculture is a means for making money for many. However, at the same time, many farmers have 

been associated with agriculture for many generations. They will under all circumstances, work and live 

as agriculturists. They would carry on this profession even if it is not as remunerative as others. The 

result of this is that the commercial motive (i.e., urge to get the maximum profits) is sometimes diluted, 

so far as agriculture, as a profession, is concerned. Even urge to improve agricultural technology may 

be indirectly sapped. 

(xiii) Seasonal Nature of agricultural production : Agricultural production on any farm has 

one important feature. It is seasonal in character. Production takes place only during specific periods 

of the year. The concentration of agricultural activities in a limited period and the consequent temporary 

requirements of ancillary services create special problems of transport, marketing, credit, etc. In case 

of industry, the demand for these services is regular and as such, a permanent set up is created for 

the supply of these services. 

According to Capstic, the seasonal (as well as non-continuous) nature of agricultural activities 

also explains why most of the labourers engaged in agricultural operations are employed on casual 

basis and not on permanent basis. This very characteristic of agricultural activities also explains the 

importance of rural works programmes started to give employment to the rural people in off season. 

(xiv) From one angle, there  is  no parallelism between  the law of scale  of production 

which applies to agriculture and that which applies to industry : One is able to  grow  wheat  in  a 

big field as well as in a pot. Similarly, one can raise chickens on a big poultry farm as well as in a tiny 

backyard. However, one is not so free ia choosing the size of a plant for producing an industrial product. 
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List any four differences between agriculture and other sectors. 
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As Roegen says, “No hobbyist can build an automobile with only the tools of his workshop.” 

(xv) Time factor has different role to play in the two activities : The period involved in the 

production of any industrial product has been consistently reduced through mechanical innovations. 

However, this has not been the case with agricultural products. We have not been able so far, for 

example, to shorten the gestation period in animal husbandry or the period of maturity in case of plants 

(provided their variety remains the same). 

There is yet another difference between agriculture and industry with regard to the time factor. 

It is generally easier to postpone a particular operation in case of an industrial unit (without much harm) 

to a later point of time as compared with that pertaining to agricultural production. The time schedule 

of agricultural operations is rather tight. 

 
 

1.6 SUMMARY : In the forgoing paragraphs, we have explained the important differences between 

agriculture and industry. We have also explained the important implications of these differences. Obviously, 

this means that the analysis of problems concerning agriculture, on the theoretical plan, has to be 

made with a set of assumptions different from those required for studying a problem concerning some 

other sector of the economy. For example, we have to assume perfect competition in the product 

market, uncertainty in production, weak bargaining power of the agricultural labourers, relatively inelastic 

supply and demand for agricultural products, etc. These differences will also necessitate different 

policies for solving problems concerning agriculture. And this is the main reason why it is said that 

principles of economics are too general in character and cannot be applied as such to the analysis of 

problems concerning agriculture. These principles have to be suitably modified. Some of the assumptions 

underlying the general economic principles have to be dropped. A few others, have to be added. Some 

new theories and models have to be developed for analysing the problems specific to agriculture. What 

emerges after these alterations, deserves to be considered as a special branch of economics. And we 

call it as ‘Agricultural Economics’. 

1.6 REFERENCES: 

1. R.N. Soni, 'Leading issues in Agriculture economics,' Jalandhar, Vishal Publications. 

2. Amarjit, Sandhu, Joshi Singh, 'Fundamentals of agricultural economics', New Delhi, 

Himalaya Publishing House. 

1.7 MODEL QUESTIONS: 

Q1 Define Agriculture Economics. Explain its nature and scope. 

Q2 Why is there need for separate theory of Agriculture economics. 
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2.0 OBJECTIVES 

After going through the lesson, you will be able to : 

• define the meaning, advantages and disadvantages of family farming 

• describe the features, merits and demerits of Capitalistic farming 

• identify the distinguishing features of State farming 

• outline the main features of collective farming 

• describe the types and their respective merits and demerits of Co-operative farming 

• analyse the most suitable type of farm organisation in India 

• check your knowledge through model questions 

2.1 INTRODUCTION 

You would recall that efficient agriculture is imperative for economic development. 

The efficiency of agriculture, depends, inner alia. upon the system of farm organisation, because 

the productivity of land is considerably influenced by the farming system in existence. Farm organisation 

involves the description of three elements namely (a) who owns the farms, (b) who takes decisions 

regarding production of the farmer and (c) who operates the farm. 

In the context of different socio-political and economic structures in different countries, the world 

has witnessed the following five main varieties of farm organisation : 

(1) Family farming. 

(2) Capitalistic farming. 

(3) State farming. 

(4) Collective farming. 

(5) Co-operative farming. 

We shalll discuss the main features of each type of farm organisation one by one. 

2.2 FAMILY FARMING 

Family farming, also called peasant farming, stands for private enterprise as applied to agriculture. 

Under this system the farmer is the owner of land and he possesses permanent, heritable and 

transferable rights in land. He is liable pay to the State the land revenue fixed for his holding. He is 

assisted by his family members in agricultural activities. He is free to plan his production activities, sell 

or retain a part of the produce without any outside interference. 

Family farming has two distinguishing characteristics : 

The first distinguishing feature of family farming is the small size of holding. The small size of 

the holding, scattered quite often in very small fragments, precludes full exploitation of the existing 

indivisible farm resources, such a bullocks, agriculture implements and farm buildings. It does not 

provide full scope for the use of the family labour and managerial potential of the farmer. Such farmers 

are not in a position to adopt new methods of cultivation. As a result of the small size of the holding 

and outmoded techniques, these farmers are always caught in the vicious circle of poverty. So long 

as drastic measures are not taken to break this circle, these farmers will remain in a state of abject 

poverty. 

The second feature of peasant farming is subsistence farming which means that production is 

primarily for home consumption rather than for the market. Mostly, farmers produce food crops for the 
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needs of family members and the cultivation of cash crops is almost nil. If cash crops are produced 

then the whole produce is for the market. He purchases food and other requirements with the cash 

which he gets from the rate of cash crops. 

2.2.1 Advantages of Peasant Farming : Peasant farming has many advantages.  Some of  these 

are : 

(i) Higher incentive for better cultivation through ownership 

(ii) Possibility of better supervision 

(iii) Social equality and stability 

(iv) Intensive cultivation. 

2.2.2 Disadvantages : Family farming generally suffers from the following limitations : 

(i) Small size of holding 

(ii) Limited use of modern techniques of cultivation 

(iii) Shortage of capital 

(iv) Under utilization of animal and manpower. 

(The explanation of these points is left as an exercise for you). 

2.3 CAPITALISTIC FARMING 

In capitalistic farming, often called estate farming or corporate farming, the size of the farm is 

quite large and is owned by a private capitalist or corporations or joint stock companies. Under this 

system, land is cultivated by hired workers with the use of machines and their work is supervised by 

paid managers. Capital is supplied by the corporation or the private capitalist as the case may be, and 

crop planning is the responsibility of paid managers. This type of farming is popular in the U.S.A., Britain 

and Australia. In India also, tea, coffee and rubber plantations are organised mostly on capitalistic 

farming lines. 

Another distinguishing feature of estate farming is commercialised farming which implies 

production for the market rather than for home consumption. After retaining a small portion of the 

produce for seeds, feed for animals and food for the members of the family, the entire poduce is sold 

in the market. 

2.3.1 Advantages : Some of the advantages of capitalistic farming are : 

(i) Greater use of new techiniques of cultivation. 

(ii) Grading of the produce 

(iii) Division of labour 

(iv) Easy availability of credit. 

(v) Greater bargaining power 

(iv) Research possibilities 

2.3.2 Disadvantages 

(i) Capitalistic farming can lead to defective supervision 

(ii) Over production 

(iii) Unequal distribution of income and wealth 

(iv) Fewer employment opportunities 

(v) Class struggle 

(vi) Exploitation of labour 
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(Here again, you are advised to elaborate the above-mentioned points). 

2.4 STATE FARMING 

In state farming, land is owned and manage by the State. Crop-planning is done by the State 

but land is cultivated by hired workers under the supervision of farm managers appointed by the state. 

The hired workers are paid wages according to their skill. Thus there are different grades of wages for 

different categories of workers such as drivers, field workers, tube-well operators, etc. Wages of the 

workers are fixed in advance and are paid in cash. The production is for the market. Therefore, after 

retaining a part of the produce for seeds and feed for animals, the whole produce is placed in the 

market for sale. State farming is run on the lines of public sector industries. Thus, the main objective 

of state farming is to maximise production. 

This type of farming exists in Russia. There are a few state farms in India also. In India these 

farms have been set up by the Government to evolve and develop new high yielding varieties of seeds 

for supplying them to farmers to raise a agricultural production. 

State farming has all the advantages of capitalistic production. 

2.5 COLLECTIVE FARMING 

In collective farming, the ownership of land, livestock and other capital assets vests in the 

community as a whole and there are no individual holding and no property rights in land exist. The 

members of the community are considered as members of the collective farm. The land is cultivated 

by the members of the collectlve farm as well as by hired labourers and is managed by a board of 

management whose members are elected from among themselves. Some members of the board may 

also be appointed by the Government from outside the farm. The board of management prepares plans 

of the cropping pattern, daily work, credit, marketing and extension services and arranges for social 

services such as education, medical and recreation for its members. 

The members of the collective farms are divided into groups often called “work-brigades”. Work 

brigades are alloted jobs by the management. Each Work brigade is supervised by a foreman who is 

elected by workers from among themselves. He guides as well as supervise their work. He is also their 

spokesman and conveys their difficulties to the management and seeks their removal. 

The profit of the farm is distributed strictly in proportion to the work contributed by the respective 

members. It is determined by the number of labour-days a worker contributes on the farm. The number 

of labour days does not correspond to the number of actual days a worker has put in but to the amount 

of work he has one. Thus, an unskilled worker has to work for more hours as compared to skilled 

worker to earn one labour day. To give incentive to workers, provision of special rewards is also made. 

The members of the collective farms are free to spend their earned income on goods they like. 

The distinguishing features of collective farming are listed below : 

(i) The ownership of land, capital stock vests in the community as a whole. 

(ii) The board of management is elected by members among themselves. The board plans and 

administers all agricultural operations. 

(iii) The share of a member in the income of the farm is determined on the basis of labour-days 

he contributes. 

(iv) There is no individual holding and private property in land. 

(v) There is a lot of state control and direction in the operation of collective farms. 
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2.6 CO-OPERATIVE FARMING 

Meaning : Co-operative farming refers to a system of agricultural organisation wherein farmers 

of an area voluntarily, associate themselves together, pool their individual holdings for the purpose of 

cultivation and manage the whole farm as one unit of cultivation under the supervision of an elected 

management. There is no governmen interference in the day-to-day work except in matters of important 

policy issues and check over accounts. Crop-planning and supervision of agricultural operations are 

the responsibilities of the board of management whose members are elected in a democrative way 

Two modes of payment are adopted for member’s of a co-operative farm. Firstly, members are paid 

wages according to manual work done by them on the farm. Secondly, after computing total profit, a 

part thereof is kept as reserves and the other part is distributed among members in proportion to the 

land and other assets contributed by them. 

Co-operative farming enables the small farmers to reap the benefits of large-scale production 

without disturbing the institution of private property. Thus co-operative farming is an organisation in 

which there is joint cultivation and individual ownership of land. It implies that in co-operative farming, 

land and other resources belong to an individual owner but they are pooled together voluntarily for joint 

cultivation to reap the benefits of large scale production. 

2.6.1 Main types of Co-operative Farming : 

The definition of co-operative farming as given above, intact, refers to what is called, Co- 

operative Joint Farming. As a matter of fact there are four important variants of co-operative farming. 

A brief description of these is given below. 

(i) Co-operative Better Farming : In the co-operative better farming, land belongs to farmers and 

they are at liberty to raise any crop. Thus, there is individual ownership and individual operatorship of 

land. Here, co -operation is extended to a number of farming operations such as use of better seeds, 

fertilizer, credit, marketing facilities, hire or purchase better implements, storing and processing of farm 

produce. Each member farmer cultivates his land independently and pays for the service or the 

commodity he receives from a co-operative society. The management of the co-operative better farming 

society is the responsibility of elected members on the basis of one member one vote. 

(ii) Co-operative Tenant Farming : In case of such a society, a society purchases land or gets 

it on lease from some individual or institution (generally the Government). The collectively owned or 

leased in land is divided into small holdings which are leased out to members of society. The rent of 

the holding is fixed in advance and is paid by members to the society. The co-operative tenant farming 

society provides credit, seeds, fertilizer and makes arrangements of implements on hire-purchase 

system and also undertakes marketing of member’s produce. 

(iii) Co-operative Joint farming : In co-operative joint farming, farmers voluntarily associate 

themselves together, pool their individual tiny holdings for purposes of cultivation and manage the whole 

farm as one unit of cultivation under the supervision of elected management. The land is cultivated on 

joint basis but individual ownership in land is retained. The members of such a society are paid for the 

Self Assessment Question 

Q. Give two advantages of capitalistic farming. 
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work done by them on the farms as well as for the land and other assets contributed by them. As a 

matter of fact, this variant alone is the true version of a co-operative farming society. 

(iv) Co-operative collective Farming : In such co-operatives, members lose their land and rights 

and there is no individual ownership as well as no individual operatorship of land. On the contrary, the 

ownership as well as operation of land is collective. Land is cultivated on joint basis by all members 

pooling their land and labour. They get wages, fixed in advance. In addition to wages members are paid 

a share of the surplus produce to creat their interest in farm work. 

2.6.2 Features of Co-operative Joint Farming 

The following are the main features of co-operative joint farming which, as already pointed out 

is the true version of a co-operative farming society. 

(i) Individual Ownership : The individual ownership of land is retained. Farmers pool their land 

and other assests in order to reap the benefits of large scale production which they could not avail 

themselves of, as individuals. 

(ii) Democratic Management : The management of the farm rests with the elected body of 

members, who are elected on democratic principle of one member ‘one vote’. An elected member can 

be removed from office in case he fails to perform his duties sincerely and honestly. 

(iii) Voluntary Membership : In co-operative joint farming, farmers voluntarily associate and pool 

their land and other assets for joint cultivation. Favourable climate is created to stimulate interest 

among farmers to become members of such societies. 

(iv) Payment for Resource Contribution : Members are paid wages according to work done by 

them on the farm. The profit is distributed among members in strict proportion to land and other assets 

contributed by them. 

(v) Provision of Social Services : The society makes arrangements of social services such as 

education, medical aid or recreation for its members. 

2.6.3 Advantages of Co-operative Farming 

Several advantages can be claimed for co-operative farming. Some of these are given below: 

(i) Increase in the Size of the Holding : The size of holding becomes large when farmers pool 

their land for joint cultivation. It enables the farmers to reap the benefits of large scale production 

without surrendering their land rights. 

(ii) Use of New Inputs : Co-operative farming paves the way for the use of new inputs such as 

improved seeds, fertilizers, machines etc. Small farmers are not in a position to pay for these inputs 

individually because of low income and small size of holdings. 

(iii) More Production : Production would increase because of fuller adoption of modern farm 

technology. As a result, objectives, like self-sufficiency in food and saving of foreign exchange through 

cut in food imports may become easy to achieve. Greater production will also lead to more marketable 

surplus which will be used to feed the people in urban areas and thus help in the industrialisation of 

the country. 

(iv) Easy Credit : A co-operative farming society can get easy credit either from the banks or 

from the Government for various agricultural operations. Small farmers with petty holdings do not 

generally have adequate credit worthiness. The recovery of loans if advanced, from such farmers also 

poses serious difficulties. The banking institutions generally hesitate to accommodate such farmers. 
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(v) Provision of Public Services : A cooperative farming society makes arrangements for certain 

services such as education, health, reading rooms or parks for the benefit of its members. By providing 

these services, the society injects life into a lifeless society. 

(vi) Research : A cooperative farming society is in a better position to under-take research for 

evolving, developing and adopting better farming practices, including improved inputs, although on a 

restricted scale. 

(vii) Proper Utilisation of Land : In these co-operatives, land belonging to the members is 

properly utilised. Small plots as such, are not cultivated properly. Under co-operative farming, all land 

will be put to best possible use. 

(viii) Spirit of Co-operation : Co-operation is based on the principle of ‘each for all and all for 

each’. When members work together upon the land daily, the spirit-of co-operation is created among 

the members. Various types of differences come to an end and there is always a thinking of oneness 

among the members. It results in the establishment of an ideal society. 

2.6.4 Disadvantages of Co-operative Farming : 

In spite of its many advantages, the co-operative farming system suffers from the following 

disadvantages : 

(i) Fear of Unemployment : The new farm technology may render a large section of labour force 

unemployed. In order to reap the benefits of large scale production, mechanisation of farming might 

take place. This would aggravate the problem of unemployment. 

Protagonists of this form of organisation, however, do not agree with this view. According to 

them this type of reasoning is based upon the assumption that the co-operative farming society will 

never go beyond the joint cultivation of the pooled land. Intact, formation of a co-operative farming 

society will open up certain new avenues of employment. Pooling of land, e.g. will permit digging of new 

wells or carving out of embankments - something which an individual farmer with a small piece of land 

would never have considered economical. The society can also take up the processing of the agricultural 

products. This will further add to the employment. Moreover mechanisation of agriculture cannnot take 

place on a very large scale. The nature of agriculture processes limits the use of mechinery in 

agriculture. The society, too, could be quite selective in the use of machinery. Use of machinery after 

the formation of a co-operative society is not automatic. It will all depend upon the discretion of the 

management of the society. 

(ii) Problems of Distribution : In co-operative farming, members are paid for the manual work 

done as well as for land and other assets contributed by them. Since land is of different fertility, so a 

single uniform criterion cannot be adopted for sharing the profit among members. It would create 

differences among members because no member would like to lag behind others in augmenting his 

share from the surplus produce due to him because of his land. 

(iii) No specific responsibility : Farmers may not take much interest in farming activites because 

wages to be paid are fixed in advance. No body wants to take the responsibility when the work is to 

be done on joint basis. There is always an attempt to shift the responsibility from one shoulder to 

another. Everybody’s responsibility is nobody’s responsibility. 

(iv) Bureaucracy : The management of the farming society is in the hands of an elected body 

which is assisted and guided by bureaucrats. Farmers always resent to be dictated by bureaucrats. 

There might be grudge and grumblings and stoppage of work, open leading to lower productivity. 

2.7 MOST SUITABLE FARM ORGANISATION FOR INDIA 
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Having familiarised ourselves with a number of alternative patterns of agricultural organisation, 

there arises an important question: which pattern of agricultural organisation should be recommended 

for India. This decision can be taken only in the light of the main objectives to be achieved. Some of 

these are follows : 

2.7.1 Objectives 

(i) The pattern of agricultural organisation should be conductive to progressive agriculture so 

that yield per acre may increase and cost per unit may decrease. At present, our agriculture is not fully 

developed and per acre yield is very low compared with that in developed countries. It has failed to 

meet the challenge of rising population for food requiremnts, and of the expanding industries for raw 

materials. 

(ii) The pattern of agricultural organisation, which we recommend for India, must result in 

increased marketed agricultural surplus because marketed surplus plays and important role in the 

development of an economy. The present syttem is not much helpful in increasing the marketed 

surplus. We have, therefore, to depend upon other countries for feeding our people as well as for 

running the machines. Can we expect any surplus from a farmer owning a tiny holding? 

(iii) On economic and social considerations, the pattern of agricultural organisation must be 

employment oriented because unemployment or under-employment results in wastage of human as 

well as non-human resources. In our country, the problem of unemployment is very acute. We should 

accordingly, opt for that pattern of agricultual organisation whose employment generating potential is 

very high. 

(iv) The farm organisation must meet another objective of our planning policy. It should ensure 

social justice. There is already an unfair distribution of wealth and income in the country. We should 

not recommend a farm organisation which makes this distribution more unfair. 

(v) Lastly, we have to examine the acceptability of a given pattern of farm organisation. In other 

words, we must be in a position to implement it within the given socio-political set-up of a country. The 

system, which we are not able to implement, deserves no consideration, how so ever superior it may be. 

Now we may examine the suitability of alternative systems of agricultural organisation in India 

in the light of the objectives discussed above. 

2.7.2.The case for Family Farming : The case for family farming is very strong in India and 

it is preferred by a majority of the farming population. In peasant farming, farmers are the owners of 

land and are at liberty to cultivate and to raise crops upon their lands. The proverb that the magic of 

private property turns sand into gold, is very much applicable to family farming where the farmer is very 

little use of machinery is made on small and scattered farms. It also decentralises social and economic 

powers and establishes a society in which there is no exploitation. Peasant farming also checks the 

concentration of wealth in a few hands. 

However, we should not lose sight of the disadvantages from which peasant farming suffers. 

Tiny and scattered holdings which are likely to be created through this system stand in the way of full 

utilisation of indivisible factors of production such as family manpower, pair of oxen and other implements. 

It results in high average cost of production, because to small production, marketed surplus of agricultural 

produce remains low which hampers the growth of industries. Most of the problems of agriculture 

cannot be solved on individual basis. For example, small farmers do not have the capital and organisation 

to undertake land reclamation or afforestation schemes. Small farmers are fully aware of the significance 

of crop rotation but are not in a position to undertake scientific rotation or mixed farming because of 
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the limitations of surface area. 

The family farming, thus is no answer to our problems of industrialization and economic 

development. 

2.7.3 Possibility of Capitalistic Farming : In India this mode of farming, no doubt, increases 

the size of holding, permits mechanisation of farm operations, increases productivity and results in 

higher marketed surplus. In this type of farming, work is done by hired labourers with the extensive use 

of machines. The effect of farm machanisation on unemployment cannot be ignored when there is 

already acute unemployment in our country. Some economists are of the opinion that partial 

machanisation may be introduced which replaces animal labour and not human labour. This objective 

may better be achieved by adopting co-operative farming rather than capitalistic farming. In addition to 

the creation of un-employment, capitalistic farming refults in concentration of power and wealth in the 

hands of a few capitalists. This tendency comes in conflict with our goal of social justice. We have 

abolished the Zamindari system and have passed laws against bonded labour. History will repeat itself 

if we recommed capitalistic farming. What we gain on economic front, we lose on the social front. 

Moreover, the capitalistic farmers are known for high hoarding propensities and for creating artificial 

scarcities in order to get more profit. Thus, capitalistic farming does not suit our social set up. 

2.7.4 State Farming : State farming also fails to suit our social and political atmosphere. 

Because of bureaucratic management and administrative delays, the economic efficacy of state farming 

is highly doubtful. But it is recommended for experimental and demonstration purposes. In India, we 

have some state farms e.g. at Suratgarh, Jetsar, Hissar, Jharsauguda, Raichur, Cannanore, Ladhowal 

(Punjab), Chengam, Kokilbari and in Mizoram. The State Farms Corporation, a public sector undertaking 

was formed in 1969 to manage these State Farms. The corporation also undertakes land development, 

levelling of land and harvesting work for Private parties purly on commercial terms. 

Like the state farming, collective farming also does not fit into the frame work of our constitution 

because the ownership of land disappears in collective farming and farm income is divided among the 

members only according to the work done by each member. It does not suit the socio-political structure 

of our country. 

2.7.5 Co-operative Farming : Co-operative farming satisfies all the criteria that we have 

mentioned above. It enlarges the size of holding, results in better utilization of indivisible factors of 

productions, increases employment on one hand and productivity on the other. It establishes a classless 

society and thus supports and stregthens our goal of 'Socialistic pattern of Society'. 

Having acquainted ourselves with the various types of co-operative farming, we now examine 

which variant of co-operative farming should be adopted in India. The main objective of co-operative 

better farming societies, is to supply new agricultural inputs such as seeds, fertilisers, pesticides, farm 

machinery and to make arrangements for marketing and storing of agricultural produce. These societies 

are functioning in our rural areas and their contribution towards agricultural development is praiseworthy. 

But mostly benefits have gone to the rich and the well to do farmers rather than to the needy and the 

poor farmers. It does not enlarge the size of the operational unit which stands in the way of fuller 

utilisation of indivisible factors of production. The same argument goes against co-oprative tenant 

farming also. Here the collectivity owned or leased in land is divided into small holdings which are 

leased out to members for individual cultivation. The society makes provision for agricultural inputs 

such as seeds fertilizers, implements etc. for its members but the indivisible factor of production 

remain under utilised due to small size of the holding. 
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We may now consider the suitability of co-operative joint farming in which land is pooled for joint 

cultivation and the members continue to retain their property rights. Farmers are paid according to work 

done on the farm as well as according to land and other assests contributed by them. In co-operative 

joint farming, the farming can be done on a large-scale. In India, majority of the holdings are small and 

scattered. Labour and capital resources cannot be fully utilised and this results in wastage of these 

resources. In its Report, the Indian Delegation to China on Agrarian Co-operatives(1957) had remarked 

'an important factor responsible for high cost is the heavy investment on fixed capital in the draft capital 

and implements which remain idle for a considerable period. In India, land is scarce and capital 

resources are limited and even these are today wastefully employed. Co-operative joint farming will 

help utilising the existing resources in agriculture to the optimum level. 

The problem in India is to secure a large increase in production over the entire area now under 

cultivation This calls for the wide application of scientific knowledge and increased capital investment 

in various forms. These conditions are easier to secure where land is worked and managed in fairly 

large units than in petty and fragmented holdings. On a farm of substantial size, it is possible to 

eliminate several wasteful operations and to ensure better planning of the use of the land, development 

of irrigation and introduction of improved techniques. Economies which cannot be reaped by small 

farmers become available to them as soon as they organise a co-operative farming society. Research 

activities can be promoted by such a society. There will be more marketed surplus. Government will 

also find it easier to deal with a society than with an individual. 

In this connection, it is important to note that with the growing pressure of population on land, 

the number of small and economic holdings in India is increasing. According to the agricultural census 

report 1985-86, 57.8 percent of the operational holdings are less than 2.5 acres in size. Therefore co-

operative joint farming is the only alternative to make the best use of land which is limited and of capital 

resources which are scarce. 

Co-operative joint farming will not only ensure a proper utilisation of the existing agricultural 

resources of the economy but also will suit the socio-cultural and political set up of the country. 

(a) Progres of Co-operative Farming in India : For the re-organisation of our rural economy, co-

operative farming has been given important place in five year plans. In the first plan, co-operative 

farming was viewed as a method by which small and medium farmers could bring into existence a 

sizeable number of large farms which would facilitate the application on large scale of scientific 

knowledge increase in capital investment and rise in productivity of land. At the end of the First Five 

Year Plan, there were 1400 co-operative farming societes. Efforts during the second plan were directed 

towards providing a sound foundation for the development of co-operative farming. The Government of 

Indian se up a Working Group in 1959 to help in the formulation of programme to ensure the availability 

of financial and other facilities, technical knowledge and guidance to those who voluntarily decided to 

establish joint farming societies in the country. At the end of the Second Five Year Plan, there were 

5501 co-operative farming societies with a membership of 11,88,835 and covering about 5,83,762 

acres of land. 

The programme of co-operative farming in the third plan envisaged organisation of 320 carefully 

planned pilot project of co-operative farms. Each project was to consist of 10 co-operative farming 

societies.During the Third Plan period 2,749 co-operative farming societies, were formed against a 

target of 3,200 societies. On June 1974, there were 4,985 joint farming societies in India. These 

covered an areas of 3.2 lakhs hectares and had a membership of about 1.22 lakhs. 
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It is worth stressing that most of the co-operative farming societies were set up by landlords 

in order to safe-guard their own interests. Under old ceiling laws, exemption was granted to co-

operative farming societies. Therefore, landlords set up co-operative farming societies to evade ceiling 

laws. In many cases, these societies were formed to eject tenants and to get various concessions, 

e.g. input subsidies. Such co-operative socieites, were only an excuse for genuine co-operative societies. 

In 1960, the Governemnt of India appointed the 'Study Group' under the chairmanship of Shri 

Nijilingappa to examine the working of co-operative farming socities. The 'Study Group' examined the 

working of 34 co-operative farming societies and reported that 9 co-operative farming societies were 

genuine and were started with a view of increasing production. Other co-operative farming societies 

were set up by big Zamindars either to evade ceiling laws, or to eject tenants or to get subsidies from 

the Government. 

In the country, the National Co-operative Farming Advisory Board plans and promotes the 

programme of co-operative farming. In January 1968, the Board recommended that : 

(i) New societies should be organised only in areas having favourable circumstances for growth 

of the programme. 

(ii) Every society should have a definite programme of total pooling of lands. 

(iii) Joint cultivation must be practised in respect of all land of the society. 

(iv) Financial aid should be given only if a society adheres to the principles laid down for the 

programme. 

Since 1974, the programme of the co-operative farming has been almost negligible. 

(b) Causes of Slow Progress of Co-operative Farming : It is evident that co-operative 

farming will prove very beneficial to the Indian farmers. With its adoption, the speed of economic 

development can be accelerated, the standard of living of farmers can be raised and rural life can be 

given a new shape. Inspite of this, as described above, the cooperative joint farming has failed to take 

roots and its adoption in future as a pattern of our agricultural organisation is open to doubtful. The main 

causes of failure are : 

(i) Love for Land : Farmers are sentimentally attached to the land they possess. Therefore, they 

are not willing to pool their land for joint cultivation. They fear that the State would nationalise their lands, 

once the land is pooled for joint cultivation. Only force can compel the Indian farmers for joint cultivation 

but this action would go against the very spirit of co-operative joint farming namely voluntary pooling 

of land. 

(ii) No interest in Work : The wages of workers are always fixed in advance. Therefore, they 

would not work on lands jointly managed with the same spirit with which they would work on their lands. 

Thus the magic of private property which turns sand into gold does not apply to co-operative joint 

farming. In this respect, co-operative joint farming resembles public sector industries. In India public 

sector industries have been suffering huge losses partly because of the indifferent attitude of the 

workers. 

(iii) Fear of Unemployment : Co-operative joint farming is linked up with mechanisation. In India, 

manpower is in abundance and land is not short supply. Therefore, mechanisation is a luxury rather 

than a necessity for us. There is no guarantee that mechanisation would increase yield per acre and 

reduce cost per unit. 

(iv) Problem of Distribution : Farmers are paid wages according to work done as well as 

according to land that they have contributed to the joint pool. Since land is of varying fertility, no single 
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principle can be adopted for distributing the surplus produce among farmers. The same problem arises 

for determining the reward for labour. If farmers are paid equal wages then the incentive to work harder, 

longer and better will disappear so far as more efficient workers are concerned. The mode of equal 

payments would be opposed by such workers and would lead to differences and bickerings, thus, 

marring the spirit of cooperation. 

(v) Bureaucratic Management : The affairs of the farming society are managed by the elected 

body which is assisted and guided by the bureaucrats. Farmers always resent being dictated by other 

and would work less. According to Daniel Thorner, “at the centre, in the states and in the districts, the 

administration is manned by men who do not believe in co-operative farming. If anything, they have less 

faith in this latest government policy than in panchayats and community projects, to say nothing of their 

hostility to land redistribution. 

Bergman offers another set of reasons in the slow progress of co-operative farming in India. He 

says, Heavy inequality and polarisation in land ownership, short terms tenancy of small plots, caste 

system, illiteracy and poverty are not the enviornmental conditions favouring the spirit of cooperation 

in production”. 

CONCLUSION 

The main objections raised against co-operative joint farming are loss of freedom, democracy 

and lack of incentive to work besides peasants’ attachment of land and the bureaucratic management 

in our country. But the advantages of co-operative farming are greater and outweigh the disadvantages. 

To solve our agricultural problems, it is, our firm belief that co-operative joint farming should be our 

ultimate goal. Now the question is how to proceed? Our Government has neither resources nor 

capacity to introduce co-operative joint farming in one strock throughout the country. Therefore, it is 

recommended that co-operative farming may be introduced in a phased manner. The start can be 

made on the following lines. 

(1) In our country, there are vast tracts of Government waste lands. First of all, cooperative joint 

farming should be introduced upon such lands. Government should provide financial aid and 

technical assistance for the reclamation of such lands. 

(2) After the imposition of celing laws, lands have been declared surplus in almost all states of our 

country. Instead of distributing such land among individual landless workers, they must be asked 

to cultivate such lands on joint basis. 

(3) Co-operative joint farming should have been introduced upon lands surrendered by big zamindars 

after the abolition of zamindari system. Even now. the owners of such lands can be persuaded 

for joint cultivation because they are under the obligation of the Government who conferred 

ownership right upon them. 

Such a policy also finds support in the views of Otto Schiller who feels that only in new colonies, 

the experiment of co-operation can be successful. In such a situation, the attitudes of the people 

towards each other are very flexible and can be moulded in any direction without much difficulty. 

By introduction of co-operative joint farming in the above mentioned cases, a favourable 

atmosphere may be created which may stimulate the interest of small holders to pool their lands for 

joint cultivation. Those farmers who pool their lands for joint cultivation must be given additonal facilities 

at concessional rates as compared to those who cultivate on individual basis. Slowly and gradually all 

farmers as well as their lands can be brought within the fold of co-operative joint farming. May be all 

this may end up as our pious wish. Farmers may not be motivated, to join a co-operative joint farming 
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Self Assessment Question 

Q. List any two features of co-operative farming. 

- -- 

- -- 

- -- 

- -- 

-- 

-- 

-- 

-- 

--- 

--- 

--- 

--- 

-- -- - --- - 

-- -- - --- - 

-- -- - --- - 

-- -- - --- - 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

-- 

-- 

-- 

-- 

 

society because of its inherent disadvantages and in that case we should not disturb at all the existing 

peasant proprietorship. We should rather supplement it with the organisation of co-operative-better 

farming societies which will ensure atleast some of the improtant advantages of co-operative farming. 
 

 

2.8 SUMMARY 

In this lesson, we have discussed the different forms of farm organisation, features, merits and 

demerits. Lets explain it briefly 

 
 

 Family Farming  

 

Features 

 

Advantages 

  

Disadvantages 

(i) Small size of holding 
 

 
(ii) Underutilization of farm 

(i) Incentive for better 

cultivation through 

ownership 

(ii) Better supervision 

(i) 
 

 
(ii) 

Small size of land 

holdings 

 
Limited use of 

resourses 

(iii) Old methods of production 
 

(iii) Social equality 
 

(iii) 

modern techniques 

Shortage of Capital 

(iv)  Production for self 

consumption 

(iv) Intensive cultivation   

  

Capitalistic Farming 
  

 

 

Features 

 

Advantages 

  

Disadvantages 

 

(i) Large size of land holding 
 

(i) Greater use of new 
 

(i) 
 

Over-production 

 
(ii) Use of hired workers 

Techniques 

(ii) Division of labour 
 

(ii) 
 
Unequal 

 

 
(iii) Large use of machines 

 

 
(iii) Easy availability of 

 

 
(iii) 

distribution of 

income and wealth 

Class struggle 

 
(iv) Commercial farming 

credit 

(iv) Research possibility 
 

(iv) 
 
Exploitation of 

   labour 
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 State Farming  

 
Features 

   

Advantages 

(i) State-owned farms 

(ii) Use of hired workders 

(iii) Production is for market 

(iv) Run on the lines of Public Sector 

Industries to maximise production 

 (i) 

(ii) 

(iii) 

(iv) 

Greater use of new techniques 

Division of labour 

Research possibilities 

Easy availability of Credit 

 

COLLECTIVE FARMING 

Features 

(i) The ownership of land and Capital stock vests in the community as a whole. 

(ii) The board of management is elected by the members. 

(iii) The share is determined on the basis of labour-days the members contributes. 

(iv) No private property in land. 

(v) State control and direction. 
 
 
 

 Co-operative Farming  

 
Features 

 
 

Advantages 

 
 

Disadvantages 

(i) Individual ownership (i) Increase in the size of holding (i) Fear of unemployment 

(ii) Democratic Management (ii) Use of new inputs (ii) Problem of distribution 

(iii) Voluntary Membership (iii) More production (iii) No sepecific responsibility 

(iv) Payment for resources 

contribution 

(v) Provision of social service 

(iv) 
 
 

(v) 

Easy credit 
 
 

Provision of Public services 

(iv) Bureaucracy 

 (vi) 

(vii) 

Research 

Proper utilisation of land 

  

(viii) Spirit of Co-operation 
 

 
In the second part of the lesson, we have analysed the most suitable type of farm organisation 

in India. After examining the case for different types, it has been resolved that Co-operative farming may 

be introduced in phased manner. A favourable atmosphere may be created to motivate the farmers to 

join the Co-operative farming. Only we should not disturb the peasant ownership, we should rather 
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supplement it with the advantages of Co-operative farming. 

2.9 REFERENCES 

R.N. Soni, "Leading issues in Agricultue economics, "Vishal Publications. 

2.10 MODEL QUESTIONS 

(i) Explain the main features of Capitalistic farming and Peasant Farming 

(ii) Discuss the meaning and types of Co-operative farming. Explain its main advantages and 

disadvantages 

(iii) Explain briefly the main types of farm organisation. Which type do you find most suitable farm 

organisatio in India? 

 
 

****** 
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Lesson-3 

 

EMPIRICAL EVIDENCE ABOUT INTERDEPENDENCE OF 

THE AGRICULTURAL AND THE INDUSTRIAL 

SECTORS - THE INDIAN CASE 

 
STRUCTURE 

 

3.0 Objectives  

3.1 Introduction about Interdependence 

3.2 Limits of Interdependence 

3.3 Empirical Evidence about Interdependence of two Sectors - The Indian Case 

3.4 Summary  

3.5 References  

3.6 Model Questions  

3.0 OBJECTIVES  

 After reading this lesson, you will be able to :  

* State the importance of both sectors in an economy.  

* Understand the Interdependence of two sectors  

* Identify the limits of interdependence  

* Analyse the facts and data from different sources that show interdependence 

sectors in India. 

of both 

3.1 INTRODUCTION 

After the industrial sector has developed to some extent, the agricultural and the industrial 

sector become interdependent. This interdependence of agriculture and industry helps the development 

of both the sectors. The most important aspect of this inter dependence is that the products of one 

serve as important inputs for the other. Growth of one sector, thus means ample supply of inputs for 

the other. The situation is such that a greater flow of products from one sector to other, simultaneously 

ensures a greater return flow of inputs, to itself though with some time lag. ‘Help others, to help 

yourself' in brief, sums up, the role that the interdependence of the two sectors plays in mutual 

development. A simple diagram, as given below, can be used to explain how the interdependence of 

the two sectors promotes mutual development. 
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Fig. I : Interdependence of the agricultural and the industiral sectors 
 

It is clear from the diagram that the impact of development of one sector spills over to other 

sector. Development of the agricultural sector helps the development of the industrial sector and the 

development of the industrial sector helps the development of the agricultural sector. Both the sectors, 

thus, grow through mutual help. 

3.2 Limits of interdependence : The account of the contributions of each sector to other should 

not lead one to conclude that this interdependence is complete. This is not the case. Each sector uses 

some inputs which are not supplied by the other sector. For instance, industrial sector does not depend 

upon the agricultural sector for supply of minerals and salts as raw materials. Much of its capital is now 

supplied from its own sources. It itself supplies machinery to it. Similarly, agricultural sector will 

continue to depend upon nature for certain inputs like water supply even after industrial sector has 

provided it with canals and modern irrigation facilities. As use of machinery is limited in agriculture, 

human and animal power will continue to be important inputs for this sector. For these inputs, the 

agricultural sector will again depend upon itself. 

Further, there are some problems which are specific to a particular sector and the development 

of the other sector will leave these problems untouched. For example, problems connected with the 

farm organisation or with land tenure or those with the seasonal nature of agriculture are such problems, 

so far as the agricultural sector is concerned. What all this implies for the policy makers is that 

development of one sector say, the industrial sector will surely remove some hindrances in the way 

of further development of the agricultural sector. But at the same time, it should not be overlooked that 

there are other hindrances or problems too which emanate from within the agricultural sector itself. 

These too have to be attended to. Same is the case with the industrial sector. Development of 

agricultural sector will not remove all the hindrances inhibiting the development of the industrial sector. 
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3.3 EMPIRICAL EVIDENCE ABOUT INTERDEPENDENCE OF THE AGRICULTURAL AND THE 

INDUSTRIAL SECTORS—THE INDIAN CASE 

At the outset, it may be pointed out that data regarding contributions of agriculture to industry 

or of industry to agriculture are made available through various agencies collecting such data. These 

agencies themselves are of recent origin, especially in the developing economies. As such, the statistics 

collected by them, too, will relate only to the recent past. This is more so, in the case of the problem 

in hand because data are always collected with some objective in view and the study of interdependence 

of agriculture and industry, as an objective, has assumed importance, only during the last few decades. 

The available data, therefore, are not quite comprehensive. As Kuzents says, “...If we had data on both 

savings and capital formation in agriculture and other sectors of the economy, there would be no 

problem in measuring the extent to which savings originating in agriculture contribute to the financing 

of capital formation elsewhere in the economy. But no such data are at hand and we are forced to 

speculate on the magnitudes involved.” However, we give below the data, as available in India and in 

some other countries, to substantiate what has been asserted in the earlier sections. 

(a) Contribution, of agriculture to industry 

(i) Supply of raw materials to industry : Many industries look to the agricultural sector for 

supply of raw materials. Table 1. shows the increase in the production, over the last five decades or 

so, of some of the crops which are used as industrial raw materials. 

TABLE 1 

Production of Important Cash Crops in India 

Crops Year Year Year Year Year Year Year 

1950-51 1960-61 1970-71 1980-81 1990-91 1999-2000 2009-10 

Cotton (mn. bales-170kg) 3.44 5.60 4.76 7.01 9.8 11.6 23.9 

Jute & Mesta (mn.  bales-180kg) 3.31 5.26 6.19 8.16 9.2 10.5 11.3 

Oil seeds (mn. tonnes) 5.16 6.98 9.63 9.37 18.6 20.9 24.9 

Sugar-cane (mn. tonnes-cane) 57.05 110.00 126.37 154.25 241.0 299.2 277.8 

SoUrce : Economic Survey of India-various issues. 

The fact that increase in the production of crops used as industrial raw materials has resulted 

in the increase in the production of manufactured goods is clear from Table 2. 

The list of the industries, given in table 2 is not complete. Other industries include coir, fruit 

preservation, silk, footwear, furniture, sports, solvent extracted oils etc. 

 

TABLE 2 

Production in Selected Agro-based Industries in India 

 

 

 

Year 

1950-51 

 

Year 

1960-61 

 

Year 

1970-71 

 

Year 

1980-81 

 

Year 

1990-1991 

 

Year 

1999-2000 

 

Year 

2009-10 

 

 

4215 

 

 

6738 

 

 

7602 

 

 

8368 

 

 

15431 

 

 

13754 

 

 

28914 

 

Industries 

1. Cotton Textile 

(a) Cloth 

(mn. sq. metres) 
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(b) Yarn 533 788 929 1067 1510 2204 3079 

(mn. kg.)        

2, Jute Textiles 

(‘000 tonnes) 

837 1071 1060 1392 1430 1254 N.A. 

3. Tea (mn. kgs) 227 318 423 568 705 816 991 

4. Paper and paper 116 349 755 1149 2088 5089 4969 

board (‘000 tonnes) 

5. Vanaspati 

(‘000 tonnes) 

6. Sugar 

(‘000 tonnes) 

 
 

155 
 

 
1134 

 
 

355 
 

 
3029 

 
 

558 
 

 
3740 

 
 

753 
 

 
5148 

 
 

860 
 

 
12047 

 
 

1320 
 

 
17467 

 
 

1539 
 

 
18802 

SoUrce : (1) Economic Survey of India-various issues. 

(2) R.B.I. 2003-04 Hand Book of Statistics. 
 

A latest study (Vishwanathan) shows that many highly capital intensive projects based upon 

new technology have been set up in recent years in the industrial sector in India for processing 

products emanating from the agricultural and allied sectors. 

(ii) Supply of wage goods : The market arrivals of foodgrain can be taken to represent what 

agricutlure can spare for the non-agricultural sector as wage goods, provided the market arrivals do 

not contain any distress sale on the part of the agriculturists. With this pre-condition in view, we give 

below the market arrivals in the state of Punjab for the last 40 years or so. Agriculture in Punjab has 

developed at a much rapid pace as compared with that in the other states of the country and its rate 

of growth of population is one of the lowest in the country. So, there is a reason to believe that whatever 

is sold in the market is a genuine surplus spared by the agricultural sector. Table 3 gives the necessary 

information in this regard. 

The rising trend in market arrivals is quite clear. It is also clear from table 3 that it is the increase 

in the production of the concerned crops which is responsible for such a trend. 

Nadkarni’s study also confirms a direct relationship between the increase in agricultural production 

and the marketable surplus in India in case of rice, wheat and gram for the period 1969-70 to 1982-

83. 

Yet another recent study (by Promod Kumar) shows that the level of output is the most significant 

factor which influences the marketed surplus positively. 

(iii) Agriculture and foreign trade : Though India has been importing foodgrains for quite 

sometimes after independence, it has also been exporting agricultural product (processed as well as 

unprocessed) thereby, helping the country, not only to pay for the food imports but also for other imports 

which include capital goods also. It is important to note here that the major traditional exports of India 

are the cotton textiles, Jute textiles and tea. Table 4 shows the contribution of Indian agriculture to 

India’s foreign trade. The table clearly shows that the agricultural sector is contributing a lot to the 

export trade of the country. In fact, the above figures relate to the export of agricultural products in raw 

form only. If the 
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TABLES 3 

Market Arrivals of Important Food Crops in Punjab. 
 

Crops Year Year Year Year Year Year 

 1961-62 1965-66 1970-71 1980-81 2001-02 2008-09 

Paddy 
      

(a) Total production 345 438 1032 4850 13236 16500 

(‘000 tonnes)       

(b) Arrivals 

('000 tonnes) 

225 259 846 4432 11066 13234 

Wheat       

(a) Total production 1742 2369 5145 7677 15509 15735 

('000 tonnes)       

(b) Arrivals 700 770 2412 4392 10579 11132 

(‘000 tonnes) 

All Food grains 

      

(a) Total production 3190 4134 7649 13537 29400 32826 

('000 tonnes)       

(b) Arrivals 

('000 tonnes) 

1327 1538 4031 9037 21972 24661 

Source : Economic and Statistical Organisation, Punjab. 

TABLE 4 

Share of agricultural exports in the total value of India’s exports 
 

 

Year 

 

Export of 

 

Total exports 

 

%share of 

(April-March) agricultural 

commodities 

 
(Rs. Crore) 

from India 
 
 
 

(Rs. Crore) 

agricultural 

exports to 

total exports 

1965-66 335 806 41.6 

1970-71 487 1535 31.7 

1980-81 2057 6711 30.7 

1985-86 3018 10896 27.7 

1995-96 20398 106353 19.2 

1996-97 24161 118817 20.3 

1998-99 25511 139752 18.3 

1999-00 25314 159095 15.9 

2001-02 29729 209018 14.2 
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2003-04 37267 293367 12.7 

2004-05 41603 375340 11.08 

2005-06 49217 456418 10.78 

2006-07 62411 571779 10.92 

2007-08 79040 655864 12.05 

2008-09 85952 840756 10.22 

2009-10 89523 845125 10.59 

 

Source : Economic Survey of India-various issues. 

value of raw materials used in the production of agro-based products which had been exported, 

were also considered, the value of total exports from the agricultural sector will increase further. 

An evidence of the fact that agriculture can serve as an important source of foreign exchange, 

is provided by Ohkhawa & Rosovsky who say, “The function of agriculture as an earner of foreign 

exchange was extremely important to the economic development of the country (i.e., Japan). Improvement 

in the silk cocoons and tea leaves resulted in the expansion of semi-manufactured exports like raw silk 

and tea.” As per Eicher and Witt, “Export agriculture was an engine of growth in many western 

countries during the last century.” Exports of agricultural products have also considerably helped 

countries like Malaysia and Thailand to earn foreign exchange. 

(iv) Provision of market for the industrial sector : The increasing income of the farm sector 

leads to an expanded demand for the consumers’ goods produced in the industrial sector. In case of 

India, this trend is clearly visible if we have a look at the relevant data collected by the National Sample 

Survey Organisation. The data indicate that the goods produced in the industrial sector are finding their 

way into the consumption schedule of the rural people. Table 5 shows this trend. 

It is clear from the table that expenditure on the non-agricultural items, in the rural areas has 

been generally increasing both in absolute as well as in relative terms. This trend becomes more 

conspicuous if we also go through the findings of earlier rounds, Corresponding figures about the share 

of industrial goods in the per capita monthly expenditure of urban people have not been given in the 

above table. But the figures show a relatively higher share of the industrial products in their consumption 

pattern. 

A survey, conducted by the Indian Market Research Bureau in 1992, also revealed that in the 

upper income group in rural areas (monthly household income of Rs. 1000+), 74% owned some form 

of transportation, 82% owned some means of entertainment and 86% owned atleast one household 

appliance, i.e., the luxury goods produced in the industrial sector. 

A study by NCAER shows that, in India, during the period 1985-86 to 1993-94, the rural share 

of the market for cassette tape recorders rose from 47% to 53.45%; for colour television from 11% to 

30.9%; for mixers/grinders from 18% to 24.57% and for refrigerators from 14% to 20.15%. 

A study by Brahamankar & Gupta shows that there was an increase by 14% in the consumption 

of manufactured goods in rural India during the period 1992-93 to 1997-98. 

This very fact is supported by the findings of 61st round of survey (2004-05) conducted by the 

N.S.S. organisation. There has been a perceptible increase in the use of motor cars, two wheelers and 

television sets, in the rural areas between 1993-94 and 2004-05. 
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(v) Provision of capital and labour to the non-agricultural sector : No data pertaining to 

India are available about the supply of these two inputs by the agricultural sector to the industrial sector. 

Since it is the agricultural which is the custodian of capital and labour in the initial stages of economic 

development, it can be positively asserted that these factors have moved to the industrial sector, mainly 

from the agricultural sector in the initial stages of economic development in most of the countries. 

TABLES 5 

Share of the value of industrial goods in the per capita monthly consumption of rural people. 

Year 

Particulars 

July  1977- 

June  1978 

(32nd Round) 

Jan. 1983- 

Dec. 1983 

(38th Round) 

July  1988- 

June  1989 

(44th Round) 

July  1993- 

June  1994 

(50th Round) 

July  1999- 

June  2000 

(55th Round) 

July  2005- 

June  2006 

(62nd Round) 

Value of non-agricultural 

goods and services (Rs.) 

 
30.62 

 
48.29 

 
82.20 

 
136.61 

 
248.47 

 
358.98 

Total consumption 

expenditure   (Rs.) 

68.89 112.45 175.10 281.43 486.07 624.53 

% share of the value 44.40 42.90 46.95 48.54 51.1 57.48 

of industrial goods in 

total consumption 

expenditure 

      

 
 

Note : For each round, as given in the above table, food items like sugar, beverages, salt and edible oils have been included in 

the category of Non-agricultural (because of their passing through a manufacturing process) goods and not in the category 

of agricultural goods (or food items) as has been done by the N.S.S. 

The contribution of the agriculturists in setting up of various industries in England, of textile industry in 

India and of some important industries in Japan is quite known. The statement about Indian labour that 

it was migratory in character and that this was because of its nexus with agriculture shows that it was 

the agricultural sector which provided labour to the industrial sector in the initial stages of the development 

of the latter. 

Available data show that during the period 1926-59, in Soviet Russia, 24.6 m persons were 

transferred from rural areas to swell the ranks of wage and salary earners in the urban areas. All this 

was possible because collectivization of agriculture made a part of the agricultural labour force, rather 

redundant. Again, in Japan, there was an increase in the productivity of agricultural labour and this, in 

turn, made a part of the agricultural labour force available for the non-agricultural sector without having 

any adverse effect on total agricultural production. Between 1878-85 to 1913-17, the area under cultivation 

increased by 35, population grew at the rate between 0.8% to 1.3% per annum while the number of 

labourers engaged in agriculture fell down by about 6%. 

It has also been pointed out that the industrial revolution in England was successful because 

enough labour was made available to the growing industrial sector, as a result of the enclosure 

movement in the agricultural sector. 

(b) Contribution of the Industrial sector to the Agricultural sector 

(i) Reduction of population pressure on land : A glance at the data regarding transfer of 

population from agricultural to non-agricultural sector in India does not yield an encouraging picture. 

Dependence of population on agriculture during the last 50 years or so has not declined to any 
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significant extent. Growing population and a slow progress of the industrial sector are responsible for 

this static situation. However, the population data concerning some developed countries of Europe and 

those of the U.S.A., are quite revealing in this regard. 

Table 6, showing fall in the proportion of labour force engaged in agriculture in some of the 

developed countries during the last 100 years or even more is quite illuminating. 

It is evident from table 6 that the number of labourers engaged in agriculture (and as a result, 

the population depending upon agriculture), has been constantly declining. 

(ii) Provision of modern inputs to the agricultural sector : One of the major contributions 

of the industrial sector is to provide modern inputs to agriculture. The inputs are in the form of fertilizers, 

pesticides, machinery etc. Table 7 (given overleaf) shows the growing use of these inputs in recent 

years in India. 

(iii) Provision of infrastructure : No doubt, many of the items included in infrastructure serve 

both the agricultural sector as well as the industrial sector but these are provided mainly by the 

industrial sector. Transport. electricity, health services, educational and research institutions - all owe 

their existence mainly to the facilities provided by the industrial sector. 

 

TABLE 6 

Labour Force engaged in Agriculture in Certain Developed Countries. 
 

U.K. France Sweden U.S.A. 

Year Labour 

Force in 

Agri- 

culture 

('000) 

% of 

the 

total 

labour 

force 

Year Labour 

Force in 

Agri- 

culture 

('000) 

% of 

the 

total 

labour 

force 

Year Labour 

Force in 

Agri- 

culture 

('000) 

% of 

the 

total 

labour 

force 

Year Labour 

Force in 

Agri- 

culture 

('000) 

% of 

the 

total 

labour 

force 

1841 1539 22.08 1856 7305 51.72 1860 664 68.00 1880 8585 49.5 

1881 1694 13.19 1886 7846 46.95 1890 1104 59.20 1929 10450 21.9 

1921 1372 7.09 1946 7484 36.00 1920 1059 40.30 1964 4761 7.4 

1961 874 3.64 1962 3907 20.04 1960 447 13.78 1975 3808 4.9 

1992 548 2.16 1992 1142 5.12 1992 137 3.22 1992 3379 2.9 

2005 333 1.18 2005 936 3.75 2006 78 1.80 2006 2206 1.53 

 

*Source : (1) Mitchell, B.R., EUropean Historical Statistics, MacMillan Press Ltd. 

(2) U.N. (1992) Statistical Year Book. 

(3) U.S.I.S. (1995), Issues and Themes, New Delhi. 
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Self Assessment Question 

Q. List any two contributions to Industrial Sector. 
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TABLE 7 

Use of Modern Inputs in Indian Agriculture 
 

Description Years 1951-52 1961-62 1966-67 1972-73 1982-83 2009-10 

Fertilizers(Million tonnes) 0.07 0.38 1.10 2.77 6.39 26.49 

Pesticides (T.G.)(‘000 Tonnes) - 40.0 40.0 N.A. 61.0 43.86** 

Electric Pumpsets (‘000) 26 160 415 1618 3581 8448* 

Diesel Engine Pumpsets (‘000) 83 230 471 1546 3296 72374* 

Tractors (’00) 86 310 540 1482 5185 23612* 

Power Crushers (’00) 213 333 451 872 1208 6263* 

 
* For the Year 2002-03. 

** For the Year 2008-09. 

      

Source :  Directorate of Economics and Statistics, Ministry of Agriculture. 

A review of these facilities existing in India shows that there is a large number of State Agricultural 

Universities, one Central University for North-East Hill Region and many agricultural colleges and 

institutions imparting veterinary and agricultural engineering education. These institutions are directly 

meant for the development of the agricultural sector. 

The total length of metalled roads in India, at present, is about 1.6 m. kms., quite a significant 

portion of which is covered by link roads and rural roads. This is not to say that the railways with total 

route km. of about 63 thousands, carrying about 13.4 m. passengers through a network of 14300 trains 

daily (the largest railway network in Asia), have no role to play in the development of agriculture. Various 

health and educational institutions in the villages and towns, too, owe their existence mainly to the non- 

agricultural sector, but equally help in the development of agriculture by improving its human capital. 

Conclusion : The preceding paragraphs clearly show that the development of agricultural sector has 

helped in the development of the industrial sector and vice-versa. Many recent studies (such as those 

by NCAER, CMIE, Satya Sai, Vishwanathan and Ashra) confirm this assertion by referring to Indian 

situation. 

In fact, this is the story everywhere. Both the sectors must progress. To quote Johnston, “The 

growth in the two sectors interacts-each one stimulating the other.” Stagnation of one will mean a tardy 

progress of the other and as a consequence, the development process of the economy as a whole 

will ultimately come to a stop. 
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3.4 SUMMARY 

In this lesson, we have studied the interdependence between agricultural and industrial sectors 

both at theartical level and at empirical level. 

Interdependence between two sectors: 

Contribution of Agri to Industry Contribution of Industry to Agricuture Sector 

(i) Supply of raw material (i) Reduction of population pressure on land 

(ii) Supply of wage goods (ii) Provision of modern inputs 

(ii) Eams foreign exchange (iii) Provision of Infra-structure 

(iv) Provision of market for Industrial 

goods 

(v) Provision of Labour and Capital for 

non-agricultural Sectors 

3.5 REFERENCES 

R.N. Soni, 'Leading issues in agricultural economics', Vishal Publications. 

3.6 MODEL QUESTION 

Q  How do agricultural and Industrial sector depend upon each other in India. Explain with 

the help of data or empirical evidence. 

 
 

 
- - - - - - 
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Lesson-4 
 
 

 

ROLE OF AGRICULTURE IN ECONOMIC DEVELOPMENT 

 
STRUCTURE 

4.0 Objectives 

4.1 Introduction 

4.2 Provision of Capital 

4.3 Provision of Wage-goods 

4.4 Supply of Labour 

4.5 Summary 

4.6 References 

4.7 Suggested Readings 

4.8 Model Question 

4.0 OBJECTIVES 

After reading this lesson, you will be able to : 

-- underline the importance of agriculture in economic development 

-- explain that how supply of capital, food grain and labour can help the industrial sector 

to grow 

4.1 INTRODUCTION 

An underdeveloped countury has only one goal to achieve i.e. It should more as fast persible 

on the grant path. 

The growth of an economy necessarily implies a secular expansion of its real national product. 

Obviously, such an expansion depends upon an orderly contribution of the various sectors of the 

economy i.e. primary secondary and tertiary. The expansion of the various sectors has to be consistent, 

that is, it has to be such that the inputs and outputs as between various sectors produce a flow of final 

products without any undue stress on the economy as a whole i.e. without any untoward and haphazarad 

movement of factor and product prices. An orderly expansion, of course, need not necessarily mean 

that the individual sectors should expand equi-proportionally or that growth process should start 

simultaneously in all the sectors. 

It is arguable that the process of economic development may initiate with any one sector and 

subsequently may spread to the other sectors. For example, there is nothing to prevent the territory 

sector to grow first in point of time so that there is a great deal of expansion of available man-power 

including that of craftsman, technicians and scientists as also of merchants and transporters and other. 

The growth process can then spread to other sectors. Equally the growth process may originate with 
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the secondary sector, i.e. with the expansion of heavy and basic industries and that this expansion is 

then radiated to other sectors. Finally, one can hold that center from which development starts and 

grows outwards in the primary sector. 

In theory, there is, thus, nothing to choose between any one of the sectors as the initiating, 

sector of economic growth. So long as investment is undertaken in any one of the sector on a 

preferential, yet massive scale, in such a manner that its spread-effects are rapidly allowed to percolate 

into other sectors, the ultimate object of achieving an accelerated rate of growth for the whole economy 

can be well achieved. Judged from this point of view it is not logically necessary that development of 

agriculture must always take place prior to that of other sectors or that agriculture must serve as 

infrastructure and the other sectors, the super-structure. 

No doubt, the logic of the above proposition is irrefutable. Yet in the present situation in many 

developing countries, the choice of the first preference investment is actually reduced to the single sector, 

viz. the primary. That is the other sectors may not be the most promising ones for initiating and sustaining 

fastest growth all around. The limitations of the other sectors may be various. For instance, there may 

be an absence or exceedingly great scarcity of industrial enterpreneurship. Industrial enterprise involves 

risks that are entirely unfamiliar to the population of a backward country. The necessary skills for industrial 

undertakings, whether administrative, specialised or general may also be lacking. Large scale 

industrialization may also be difficult because of lack of capital and inadequate social overhead facilities 

such as, communication and power network. Non-availability of industrial raw material and sufficient wage 

goods may prove to be another source of hindrance in the expansion of the industrial sector. Some of 

these factors, e.g. lack of capital, enterpreneurship and non-availability of wages goods in sufficent 

amount may hinder the development of the tertiary sector as well. 

Under the circumstances, it is the agricultural sector which is essentially the core of the primary 

sector that qualifies for selective, yet intensive investment outlays. It is the agricultural sector whose 

development will pave the way for the overall expansion of the economy. The channels through which 

the development of agriculture will promote the development of the non-agricultural sector are many 

and varied and it will not be out of place to devote some space to the examination of these growth 

promoting channels. 

4.2 Provision of Capital : The first important pre-requisite for the development of an economy is the 

provision of capital. In the absence of any foreign investment, agricultural sector seems to be the only 

major source of finance for such development in most of the under-developed economies. Agriculture 

makes an important contribution in the formation of capital especially in the early phases of development 

when agriculture produces and receives a major share of national income. 

In the first instance, increased agricultural productivity benefits the non-agricultural sector through 

lower food prices, enlarging its non-agricultural (e.g. manufacturing) real income and so providing the 

means for increased saving and capital accumulation in the urban sector. Secondly, increased output 

may generate higher levels of farm income, part of which may be saved. These savings may be utilized 

in financing the growth of the non-agricultural sectors. The third type of contribution to capital formation 

occur if the government enforces a compulsory transfer of funds from agriculture for the benefit of other 

sectors, e.g. by deriving more tax revenue from agriculture than the cost of public services to this 

sector. The contribution of land tax was very large in the early stage of development in Japan. 

Another source of capital in the agricultural sector can also be trapped if the agriculture is 

properly reorganized. The source is to be indentified with the surplus labour in agriculture, especially 
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in heavily populated underdeveloped economies. This large reservoir of manpower, though unskilled, 

can be utilised for setting up an infrastructure necessary for the smooth development of the economy. 

Roads can be built although unmetalled. Canals can be dug, embankments and afforestation can be 

carved out and simple tools can be fashioned out of the indigenous raw materials. An appropriate 

reorganisation of agriculture will, no doubt, provide the society with necessary social overheads without 

much additional social costs. 

Agro-Industries are more Suitable in the Initial Stage of Industrialisation: An initial 

developmet of a agriculture is essential from another point of view as well. Most of the industries to 

be set up during the process of industrialisation will have to depend upon agriculture for the supply of 

raw materials. In this connection it is interesting to note that some economists go a step further and 

assert that industries which are based upon the products of the farm, forest and the sea have a high 

claim to priority in the industrialisation plans of developing countries. When labour is abundant and the 

capital is short, labour intensive industries and tecniques are to be favoured. Many industries that are 

based upon agriculture such a processing of hides, gurmaking, grain milling manufacturing of starch 

on small scale, etc., have desired characteristics. 

Moreover, it is better if industries selected in the initial stages of development, have some 

flexible techniques. This will enable them to adapt themselves if the resource availability undergoes a 

change. Many industries based upon agriculture have a wide range of techniques. This wide range of 

techniques to repeat, has one important advantage. The industry can be viable at any scale of production 

if a suitable techique is selected. Again, if it is desired that industrialisation should take place without 

causing any foreign exchange difficulties, industries connected with agriculture are to be favoured. The 

techniques adopted may be such as use little of foreign capital goods. There is yet another reason for 

developing industries based on agriculture. It will be easier shift labour from agriculture (the major 

source of labour) to industries based on agriculture. The subjective cost of transfer will be much less 

in this case. If such is the importance of industries based upon agriculture in the industrialisation 

programme of an economy, a substantial increase in agriculture productivity becomes imperative so 

that enough supply of raw materials and other requisites may be ensured. 

4.3. Provision of Wage Goods : Industrialisation implies production, not only of more raw materials 

but also of more food stuffs. Additional demand for food stuffs will arise, even when the total population 

of the country remains the same after industrialisation because of the additional income of the labourers 

who shifts from agriculture to industry. The labourers who shift to the industrial sector will find their 

wages rise above the subsistence level. This will, in the first instance, increase their food consumption 

because their income elasticity of demand for foods is quite high. Increase in demand for food may also 

mean a higher price of food grains which will increase the money incomes of the farmers and they, 

too, may be tempted to consume more of the food grains. It will be only through increase in agricultural 

production that additional need for food and raw materials caused by industrial development will be met. 

A sufficient increase in food supplies is extremely important for economic development from 

another angle also. A rapid growth of agricultural productivity enables food supplies to be available at 

relatively lower prices. This will reduce the labour cost which, in turn, will increase the profitability of 

an expanded output in the non-agricultural sector. Entrepreneurs will be encouraged to invest more in 

the non-agricultural sector. 

4.4 Supply of Labour : Industrial development requires a substantial and steady increase in man 

power to facilitate expansion of output. There are three potential sources of labour supply for the 

industrial sector: Natural population growth, immigration and farm population. Population growth will 
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supply labour to the industrial sector at a very slow pace especially when it is to come only from the 

population already settled in the industrial sector. Further, any attempt to increase the rate of growth 

of population in order to quicken the addition to the industrial labour force may work against the overall 

population policy of a country. Similarly, it is difficult to get additional labour for the industrial sector 

through immigration. Voluntary immigration to a backward country is rather negligible. 

There can also be various legal restrictions on immigration. Difference in customs, language, 

religion etc. are other hindrances to immigration. Under these circumstances farm sector becomes the 

most important source of labour. Enough labour is available in the form of disguisedly unemployed 

labour in most of the underdeveloped countries. Moreover, reorganisation of agriculture can also release 

additional labour for the industrial sector. 

i) Establishment of Agricultural Markets : Increase in production in the agricultural sector will 

lead to the establishment of new agricultural markets for the disposal of surplus produce. This will, in 

turn, lead to the establishment of various agencies engaged in the transport and distinguished agricultural 

produce. 

ii) Expanded Market for the Non-Agricultural Sector : Agricultural development can help in 

the proces of marketisation of the economy in the following ways. A developing agriculture will provide 

a vast market for the products of the developing industries. Increasing income of the agriculturists will 

partly be utilised for the purchase of industrial products. If the home market is not available, one could 

say, industries may be set up to cater for the export market. But this will obviously hinder the smooth 

development of the industrial sector. Excessive competition in the foreign market, imperfect knowledge 

about such markets, greater uncertainty and additional cost of operating in such markets, all discourage 

the establishment of industries solely for the foreign markets. As the development of agriculture 

necessitates the use of modern agricultural inputs, a part of the additional income of the farmer, will 

be utilised for the purchase of improved inputs like seeds, fertilizers etc. 

iii) International Aspect of Marketisation : Some of the additional agricultural produce can 

also find a way to other countries. This will not only encourage the growth of agencies engaged in 

international trade but will also help in earning some foreign exchange. 

Conclusion : The above discussion clearly brings out the fact that for many economies the 

development of agriculture is a condition precedent to their overall expansion. The fact that agriculture 

development has been considered indispensable in any programme of economic development is clear 

from a report on European Economy. It was pointed out that whereas labour productivity in industries 

in the developed countries was three to four times more than that in underdeveloped economies, in 

agriculture, it was six to seven times. This implies that agriculture in the developed countries was 

relatively much more advanced than industries when compared with the agriculture and industry of the 

underdeveloped countries. It is again from this stand-point that the importance of the enclosure movement 

in England is to be judged. Industrial revolution in England was preceded by an agricultural revolution. 

In fact not only in England but also in most of the Western European countries such as France, 

Belgium, Germany and Sweden, the take off, rested upon a firm base of rising Agricultural productivity. 

In this part of the world as well, we find agriculture playing the same significant role in promoting the 

development of certain economies. Increasing agricultural productivity, per acre as well as per man for 

long period before First World War has been mainly responsible for overall economic expansion of 

Japan. The above discussion clearly shows that investment in agriculture has to play a pivotal role in 

the growth of various under developed economies. Only a few of them can afford to ignore this lesson 
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from history. 

The above discussion does not imply that the industrial sector or the tertiary sector does not 

play any signifcant role in the process of economic development. In this connection, we have to make 

distinction between the objective of initiating the developmental process and that of sustaining the 

economic growth. What we have discussed above mainly pertains to the first objective, namely the 

starting of the growth process. In a backward economy, the resources in the beginning are so small 

that their even spread over all the sectors of the economy may fail to give the necessary push to any 

one sector on the developmental path. Priorities have to be determined and the choice has fallen (in 

the light of above discussion) on the development of the agricultural sector, so far as the initial stages 

of economic developments are concerned. Even with regard to the economic development of our own 

country. Coale and Hoover pointed out in 1958 that “very substantial progress in that most backward 

part of the economy agriculture is a pre-requisite to successful development of the economy as a 

whole and if one sector limits the growth of the other, it is more likely to be a case of agricultural growth 

limiting non-agricultural then vice-versa”. 

The role of agriculture in economic development, however, undergoes a change as the economic 

development continues. Once an economy has moved sufficiently on the growth path and the secondary 

and tertiary sectors have been sufficiently developed, agriculture will lose its importance as the sole 

source of the development push. Not only with the industry begins to depend upon itself for certain 

factors of production e.g. capital but also starts helping the agriculture sector in its growth by providing 

certain inputs like fertilizers, pesticides, necessary machinery etc. The growing industrial sector not 

only provides new consumer goods to rural sector but also further stimulates the demand for the 

agriculture products. The two sectors now become interdependent. This also necessarily implies that 

the relative role of agriculture in economic development after a time decline. Its relative contribution to 

the national income also declines. Rather, its dependence on outside sector for its own development 

increases. 

We, thus, find that the agricultural sectors which, in the initial stages is responsible for the 

development of other sectors, gradually loses its importance as the pivot in the development process 

as the development of the economy proceeds. But this does not imply that in a well developed 

economy, its importance in the development process will become completely negligible. Its importance 

as a source of the industrial raw materials and wage goods will still be there. Only change will be that 

instead of being as initiator of the process of development, it will now become one of contributors to 

that process. 

4.5 SUMMARY Role of Agriculture in Economic Development 

Provision of Capital Provision of wage goods Supply of labour 
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4.6 REFERENCES 

1. Carl Eichu and Lawrance (1964), 'Agriculture in economic development Tata - McGraw Hill Series. 
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4.7 Model Question 

1. Explain in detail the Role of agriculture sector in economic development. 

4.8 Suggested Readings : 

1. David Metcalf Pg 11-16, 26-40 

2. Cohen The Economics of Agriculture 

Economics of Agriculture 

Pg 72-84, Chapter 1 

 

- - - - - - 
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Lesson-4A 
 
 

 

Agriculture and Economic Development in Historical Perspective 

4A.1 Introduction 

In the period of expansion, Economic History, as a field of study, has been growing rapidly, Typically, 

Studies of eco. History are not concerned with problems of initiating development. Rather, they are 

concerned with the search for similarities in the development process of the countries which have 

experienced, according to Kuznets, modern economic growth in education explain the process of 

development. 

There are several studies which have aroused interest and discussion in the field given by Rostow 

in his stages of economic development has been widely debated. Rastow observed the growth process of 

nations at various points of their economic history and advanced a theory of development which assumes 

that all nations will pass through the five stages of development. His scheme is dominated by uniformity 

i.e. the process of development will ;     repeat itself from country to country. 

A Gerschenkron’s intensive analysis of growth process in France, Germany and Russia refutes 

Rastow’s uniformity. He contends that this is half truth and conceals the strategic differences between 

developed and less developed nations. He suggested that late comers will not follow the path of advanced 

countries. So, the economists should expect that use less developed countries to skip certain stages of 

development. 

Above all, economic historians have supplied data to keep analyse the issue of whether “the 

agriculture or industrial sector” should be relied upon as a driving face of development. They have conducted 

that development is not likely to occur in the long seen if it is tied either to agricultural sector or an industrial 

sector. Therefore, one of the most important aspect of development is the changing complex but always 

intimate relationship between the two sectors. 

4A.2 Agriculture in Economic History 

In order to examine the role of agriculture in economic development, it is convenient to classify the 

world regions on the basis of land-population ratio deriving the pre-industrial period of economic history. In 

the following paragraphs, we shall start with underpopulated countries and end with overpopulated countries. 

I. America and Australia 

With regard to their agricultural base, the new countries like America and Australia were favourable 

situated with abundance of land and less population. Under such situation, agriculture in these countries 

was characterised by high capital-labour ratio, high rate of experts of tropical crops and minerals have not 

been adequate because of low productivity in domestic food production. 

While most of these countries are experiencing rising population growth and they can support the 

larger population at rising per capita! income if both sectors are appropriately developed. Since rising 

agricultural productivity is less urgent for these countries than overpopulated countries. They can put 

significant emphasis on the development of industrial sector nevertheless, agriculture can become a 

serious bottleneck if it is neglected in overall economic development. 
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II. England 

But what was the role of agriculture in England and Western Europe where, despite the heavy 

hand of history, industrial revolution began. Here, perhaps too much attention was given to short span of 

20-40 years of period when these countries initiated significant acceleration of economic growth. The 

take-off period began at various dates during 1780-1850, While there were many factors i.e. agricultural 

conditions at the onset of Industrial Revolution were favourable for launching of economic development. 

Western Europe had enjoyed by then, the long period of agricultural improvement and that had introduced 

high-yielding new crops turnip and potatoes) raised output of traditional crops (wheat) and Improved the 

efficiency of livestock production. Further, the rising agricultural productivity was initially far from offset by 

population increase. Because in England, population explosion came after not before Lake-off period. The 

consequence was growth of towns, improvements in transportation and increasing displacement of tradition 

agriculture into farming for profit and creation of free rural labour class that was available for non-farmer 

employment. 

In England, the landed aristocracy was threated by new urban merchant class, who were more 

profit-minded. They encouraged the enclosure movement by which land was consolidated into large and 

efficient farms. These led to certain important circumstances. 

(a) England’s increasingly efficient agriculture was able to provide sufficient and cheap food to 

its ever growing population upto 1830s. 

(b) New urban masses were absorbed in manufacturing sector as export market for industrial 

production expanded. 

(c) With still further population growth, England was able to import food at cheap rates from 

the new countries thereby permitting it- both to achieve greater industrial specialization and 

to allocate its agriculture resources to its best use. 

(d) At the same time, England found that new countries through their large scale absorption of 

British emigrants, offered a safety value against population preserve. 

‘Therefore, increasing productivity does not appear to be major source of sivancing capital formation 

the industrial sector but it did possible self-financing of capital formation in agricultural sector to upgrade 

productivity and efficiency in agricultural sector. 

Thus, England reaped the sewards of industrial innovations to a greater extent then did the other 

western countries. 

III. Russia 

The real test of viability of modern capitalistic development under less favourable circumstances 

was provided by Russia. On one side, England was initiating industrial revolution, then on the other side, 

Czarist Region was decaying by abolition of service requirements (serfs) that had been the justification of 

nobility’s large scale holdings. With so o/o of the Russian population in bondage, there was no opportunity 

for improving agricultural production methods. During the first half of 19^ Century, increasing trade with 

west stimulated new ambitions in landlords. They found that they could work profitable with hired labour 

than on the serfs, Others found their obligation to feed the serfs Very costly in times of poor 

crops. So, they liberated them voluntarily. They, the feudol social contract began to weaken and landlords 

took on more capitalistic outlook. 

The disastrous Russian defeat- the Crimean war (1854-56) proved to be final blow to Serfdom 

leading to freedom of serfs, this was followed by agrarian reforms that reperated the interests of landlords 
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and peasants benefitted the capitalistic landlords. Crinen the condition of significant agricultural 

overpopulation with peasants having less land to work on than before agrarian reforms, they tended merely 

to increase unwanted leisure. The consequence of applying in agriculture, the marginal principle of profit 

maximization in place of maximizing total agricultural output led to decline in the share of agriculture in 

National product. This resulted in worsening condition of peasants whereas prosperity of non-agricultural 

sector increased. 

Agrarian reforms in 1860s marked a turning point in Russia, that had enormous economic potential 

due to vast geographical extent and rich resources. The end of serfdom did not free Russian peasants the 

necessity of remaining in agriculture because one, there was no alternative employment and secondly, 

they had the obligation to collect the land redemption payment. This forced the peasants to grow mere 

crops for sale and thus, facilitating export of grain to Western Europe. As a result, Russia maintained 

favourable balance of trade and payment for capital import. At the same time, land redemption boards 

issues to the nobility by the government provided important source of capital for the development of trade, 

industry and transport. Thus, while the active participation of State in financing a railway network, factory 

construction and encouragement to foreign capital and technologies, Russia made significant development 

during 1855-1913, 

Although, much of the Russian progress was based upon the exploitation of peasants yet Czarist 

regime failed to take the account peasant’s discomfort and resentment. New agrarian reforms in 1903-06 

_ remaining land redemption payments and _ traditional village agriculture into 

consolidated individually owned forms. However, there was vast areas of largely subsistence agriculture 

where the rapid growth of rural population had further intensified peasant’s distress. In such areas, Russian 

government subsidized migration to Siberia and preparation of land for new settle. In the view of long 

neglect of peasants, there policies were too little and too late. As a consequence, peasants were the 

major factor in overthrow of czar and moderate government after abolished land. Folshevik regime 

abolished land ownership by Estate owner without compensation, but peasants did not wait for official 

implementation instead distributing among themselves land and lives of the estates by direct action. 

During 1918-21, entire non-agricultural economy was brought under direct state control food was 

forcibly requisitioned from peasants without compensation. Peasants threatened the soviet regime and 

was able to win substantial concessions. There was shift from grain confiscations to less grain tax, which 

left the peasants with mere grain surplus to sell in open market. However, peasants drastically reduced 

the proportion of grain sold in the market by increasing their food consumption. This was further encouraged 

by shortage of consumer goods and terms of trade became unfavourable to agriculture, disadvantageous 

to rural population. By 1928, Soviet Regime consolidated control non-agriculture sector for rapid 

industrialization but it had to face the problem of channelling the food to cities. 

In order to achieve this end Soviet Union was oriented by Marxian ideology that economies of large 

scale was applicable in agriculture also, it aimed at destroying the independent peasantry that passed a 

potential threat to Soviet government. By 1930 complete collectivization was done. This not only shaved 

the threats of peasants but also eliminated the wealthy Kulak class which produced large grain surfaces. 

Because collectivization permitted the Soviet government to extract grains at low cost from peasantry, but 

it made possible the rapid adoption of new modem farm machinery and technologies. The rapid increase 

in the number of tractors offset the widespread slaughter of houses by peasants resistance to 

collectivisation. The rat of farm mechanisation reduced the labour requirements for cultivation, reading 

and harvesting but there was less reduction in labour requirement in the seasonal peaks for drying, cleaning 

and handling the straw after harvest. During 1926-39, there was 15-20% decline in farm labour force, 
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labour productivity rare by 25-30%. This freed many millions for employment in rapidly increasing 

industrialization and supplemented by food reduction of there remained the agriculture providing main 

source of financing rapid rate of capital formation. 

Leaving aside the violence and brutality of its implementation, collectivization policy succeed in 

feeding growing populations at modest per capita income the consequence this policy were - (a) it was 

able to divert large expert surplus of grain to domestic consumption, (b) By causing a sharp drop in meat 

milk and egg production, the Soviet policy diverted mere grain from livestock feed to human consumption, 

(c) By increasing substitution of tractors for forces, additional grain became available for human 

consumption, 

This circumstance of agriculture was favourable for industrial revolution. Industrial production has 

increase more than double, but agricultural production has increased only 10% the rate of growth of 

population in much more than grain production. 

4A.3    Role of Agriculture in Asian Economic Development 

Asia’s traditional primitive and overpopulated countries had to face many handicaps towards the 

path of economic development. Because these Countries have a long history of colonial exploitation, their 

handicrafts declined and industrialization was discouraged by European m certain raw materials, agricultural 

products, a highly selective foreign development of export industries tended to create highly capitalistic 

and efficient plantation and mining enterprises. This resulted in dualistic economy. When there Asian 

countries attained independence, their per capita income far below than the today’s advanced nations 

launched their drive towards economic development. 

I. Japanese Experience 

Japan’s achievements on the path of economic development were most remarkable and impressive 

inspite of initial handicaps and its offers the best model far Asian economic development. 

Japan launched its economic development with overpopulation, low level of per capita income and 

average size of farm of 2-3 acres with fragmented land. During the period of thirty years between 1881-90 

and 1901-20, Japan was able to increase per capita food supplies by 20% and output per farm worker by 

106%. 

This increase in labour productivity was attributed primarily to expanded use of commercial fertilizers, 

selective breeding, propagation and distribution of rice strains that responded favourable to heavy application 

of fertilization other factors contributing to increase in production were improved methods of water and 

pest control, cultivating, transplanting and weeding the growing plants. The resultant increase in crop 

production was impressive because – (a) II was obtained with small capital outlays, only for fertilizer 

purchase, (b) It necessitated a minimum social dislocation because it was accomplished by land saving 

methods, which could be applied effectively on small farms with abundance of labour and minimum of 

mechanisation- (c) It reflected the appreciation of knowledge, means it was made possible by government 

investment in social overhead of agricultural research and extension services. By importing foreign 

agricultural experts and exporting its own students for study at foreign universities, Japan was able to 

establish its own experiment stations, agricultural schools, seed-propagation farms and extension services 

and it adopted western knowledge to its own conditions and environment. 

Thus, it was Japanese people’s respect for knowledge and their ability to adopt rather than imitate 

is noteworthy, On the technical side their adaptability has been reflected not only in agricultural production 

methods but in the way of organising trade efficiently on cottage industry basis. The manufacturing in 
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Japan has been successful in putting out the production of parts to individual craftsman and small workshops 

and then assembly of final product is done in central factories. 

All this does not mean that Japanese agriculture was major beneficiary of the nation’s economic 

development. Instead, they were imposed heavy land taxes in order to finance industrial and military 

expansion. While some of the benefits went to rich landlords in form of higher rents, but there landlords 

invested their industry to rural areas. Thus, increase in agricultural productivity had financed the 

industrialization of Japan. A rise in agricultural productivity has contributed to Japanese development in 

other, 

(i) It minimised the need foreign exchange for food import. 

(ii)  By holding down food prices, it reduced the inflationary premises caused by industrialization 

kept wage rate low relatively to profits, thereby encouraged industrial production and exports. 

(iii) It released number of workers that were required in non-agricultural sector. 

II. Problem of India 

India’s first five year plan (1951 -56) clearly recognised the substantial development of agriculture 

is precondition of viable industrial development. However, the second plan shifted the emphasis strongly 

towards industrial development especially the development of Basic and heavy industries. The relative 

emphasis on agriculture improvement, education and roads was reduced. This showed that trends in 

official thinking was towards greater emphasis on Public enterprises and heavy industries this was indicated 

and visible in forthcoming plans i.e. industrial development was to be financed by creation of state monopoly, 

wholesale trade in food grains (intended in taxation and large scale foreign distance, none of which was to 

be budgeted for food imparts). 

In reviewing Indian experience, Higgins pointed out that from the start, second plan was in trouble 

due to unplanned excess of food imports caused less of” foreign exchange he recognised that India 

planned beyond her capacity and therefore, advocated sufficient foreign assistance to give India the capacity 

to plan for ‘Big Push’. However, he criticized Indian government’s Industrialization progress only on the 

ground that, in subsidizing cottage industry,’ it gave too much empvasion increasing employment rather 

than maximizing output. 

Even W.A. Lewis, who has advocated the importance of increasing agricultural productivity as a 

precondition of economic development in overpopulated countries, had also observed that, “the fact than 

an expansion of manufacturing production does not require the expansion of agricultural production if it is 

backed by export of manufacturing sector; particularly important to overpopulated countries which cannot 

hope to increase the output of food as rapidly as demand for food however much they try”. Such countries 

like Japan and India must, therefore, give urgent attention to increase export market of manufacturing 

sector. 

The report by Ford Foundation team of outstanding agriculturist specialists warned about the 

impending food crises. The report noted that. Starting from the base of 58 MS of food grains in 1949-50, 

the first 5 years plan set the target of 65.5 M5 by 1965-66 and achieved it with emphasis on agricultural 

development set the target of 80.5 M5 by 1960-61 but at mid-term, with favourable growing conditions, 

food grain production was 70 MT. with substantial shortfall in second plan, the food foundation team conclude 

that unless India tripled its present rate of increase in food production, it will face annual deficit of 28 MT in 
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1965-66. The report recommended a third plan target of 110 MT of food grains. According to team, 

if any ‘big push’ is called for India, then, it should be big push for raising agricultural output would be more 

closer to reality. This aroused consternation and antagonism among Indian planners who were not going 

to abandon the dream of rapid industrial development. Their unrealistic outlook was seen in draft of third 

plan proposed to budget nothing for food import during 1961-66. This outlook showed the disregard for the 

seriousness of food problem and unreasonable expectation of agricultural surplus that USA might divert to 

India i.e. _ to risk mass starvation as Russia and China have done. 

Indian economic like Vakil and Brahmananda noted that second plan was based on Russia model 

and warned against not only political but about economic of Russian model in India. They 

noted that economic resources were different in both the countries. First, Russia had abundance of land 

unlike India secondly, when economic planning was underway in Russia, there was rizeable agricultural 

surplus and task for Russian Planners was to divert this surplus to towns and industrial centres, whereas 

in India, the surplus was extremely small. 

According to Professor Vakil and Dr. Brahmananda, “It would be preferable to develop agricultural 

productivity, the manufacture of consumer goods and production of cheap equipment for agriculture in 

India, following the Japanese model”. 

Thus, we can say that India’s decision on Industrialization was premature. India could solve her 

food problem: despite the scarcity of land, India had tremendous opportunities for increasing agricultural 

production by modest capital expenditure on land saving techniques and full utilization of agricultural labour 

force. 

Viewed in this light, India’s decision to reduce its emphasis on ‘agriculture in second plan was not 

only short-sighted but meant the less of valuable cumulative effects which might have attained cumulative 

effects which might have attained in the later period from the earlier investments. 

Note 2 : 

This part is an addition to Lesson 4, which explains role and development of agriculture in the 

growth history of other nations namely USA, England, Japan, Russia, with special reference. 

Note : The Study of History of economic development of countries like America,Australia and 

Russia is mentioned for better understanding and reading where as the history of economic development 

for England, Japan and India is in the Syllabus. 
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A) DECLINING IMPORTANCE OF AGRICULTURE IN A 

DEVELOPING ECONOMY 

B) ROLE OF THE STATE IN AGRICULTURAL DEVELOPMENT 

 
STRUCTURE 

5.0 Objectives 

5.1 Introduction 

5.2 Declining importance of Agriculture 

5.2.1 Decline in the importance of Agriculture in Sustaining Economic Growth 

5.2.2 Decline in importance of Agriculture as the Premier Source of Production 

5.3 Emergence of Farm Problem in Developed Economy 

5.4 Food Problem in Underdeveloped Economies 

5.5 Role of State in Agricultural Development 

5.6 Policy in a Traditional Agriculture 

5.7 Government and Second Phase of Development. 

5.8 Government and Agriculture in Phase III. 

5.9 Government Policy in the Indian Context 

5.10 Summary 

5.11 References 

5.12 Model Questions. 

5.0 OBJECTIVES 

After going through this lesson, you shall be able to : 

• discuss the decline in importance of agriculture. 

• explain the emergence of farm problem in developed countries. 

• identify the food problem in underdeveloped countries. 

• analyse the role of state in three phases of agricultural development 

• Comment upon the government policy with regard to Indian Agriculture. 

• answer model Questions. 

5.1 INTRODUCTION 

In this lesson, we will discuss various reasons for declining importance of agriculture in later 
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stages of Economic development. 

In the following paragraphs, Role of state in three different phases of Agricultural development 

will be analysed. 

5.2 DECLINING IMPORTANCE OF AGRICULTURE 

In the first lecture script, we studied that the development of the agricultural sector in imperative 

for the overall development of an economy. In the initial stages of economic development, all the 

important factors necessary for it are received from agriculture. Whether it is raw-material of labour or 

capital, the source of all lies in the agricultural sector. But as the economy grows and the industrial 

sector develops, agriculture loses its importance not only as a sector which initiates and then sustains 

the economic growth but also as the premier sector of domestic production. In this lecture script, we 

shall try to study the reasons far this declining importance of agriculture in the country’s economy as 

economic development proceeds. 

The answer to this may be as clear from the above paragraph discussed in two parts. These 

are : 

(i) Decline in the importance of the agricultural sector as one which sustains economic growth 

after the growth process has started and 

(ii) Decline in the importance of agricultural sector as the premier sector of production. We shall 

now deal with each of them in a little detail 

5.2.1 Decline in the Importance of Agriculture in Sustaining Economic Growth 

As the industrial sector develops, its dependence on the agricultural sector for the provision of 

the various factors of production declines. Though we know that, in the beginning, land tax in Japan 

and investment by the British landowners were responsible for the development of the industrial sector, 

later on, the industrial sector was able to generate its own savings and then plough them back. Capital 

thus began to be supplied by the industrial sector itself. As the industrial sector develops, its dependence 

on agriculture as a source of raw materials also decreases. New technology makes it possible for an 

economy to develop the mining industry and. then to bring into existence the mineral-based industries. 

Even substitutes for agricultural raw materials are developed. The need for labour is also cut down as 

the labour-oriented technology yields place to the capital-oriental technology. 

In fact, with the development of the industrial sector, the agricultural sector starts depending 

upon the industrial sector. In developed economies, as we know, the industrial sector provides the 

agricultural sector with many of its modern inputs like machinery, fertilisers, insecticides, etc. The new 

technology which accompanies the industrial development is even able to bring improvement in the 

basic agricultural input, i.e. seed. 

Thus, we find that, as the economy grows, the non agricultural sector is able to stand on its 

own legs and, to that extent, the agricultural sector loses its importance as a source of economic 

growth. 

5.2.2 Decline in the importance of agriculture as the Premier Source of Production 

This implies that as the economy grows, agriculture loses its importance as the main source 

of national income. 

When there is no other important sector in initial stages of economic development, most of the 

national income will be produced by the agricultural sector. It will obviously be the premier sector. 

However, as the economy develops; agricultural sector loses its importance as the major 

source of national income. The fact that it is so, is clear from Table 1 below. 
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TABLE 1 

Working Population Engaged in Agriculture and its Share in the National Income of Various 

  Countries  
 

Year Country % of working population engaged 

in Agriculture 

% of National Income (GDP) 

originating from agriculture 

1990 Canada 3.5 2.4 

1991 U.S.A. 2.9 2.0 

1992 U.K. 2.2 1.6 

1991 Belgium 2.6 1.9 

1991 Denmark 5.6 3.3 

1992 Sweden 3.2 2.2 

1991 India 64.8 31.8 

 

All the countries included in the above table except India are developed countries. We can easily 

conclude from the above table that as the economy grows, the share of agriculture in national income 

declines. The number of persons who depend upon agriculture for their living also declines. Not only 

that, per capita income earned in the agricultural sector is generally lower than that earned in the 

nonagricultural sector (in the above table except for Denmark and U.K.). 

We must look into the causes for this change. We must know why the sector from which the 

development process has started in most of the countries ultimately comes to assume a secondary 

importance so far as its contribution to the national richness is concerned. The paragraphs that follow 

provide all answer to this query. 

Growth of the Agricultural and the Non-Agricultural Sector 

The answer to the above question is partly explained if we study the relative growth of the two 

sectors in a developed economy. A study of the American economy can be quite appropriate for this 

purpose. In the American economy, last the last 100 years or so, the rate of growth in terms of value 

of output has been lower so far as the agricultural sector is concerned. The growth, however, for our 

purpose need not be measured in terms of the money value of net national product. That result is quite 

evident. This growth rate has been obviously lower in agriculture as compared with that in the 

nonagricultural sector. In fact, this is the reason why agriculture is said to have lost some of its 

importance in a developed economy. 

We have to go a bit deeper for knowing the real cause for declining importance of agriculture 

in a growing economy: In this connection it will be better if we examine in the first instance how the 

output in physical terms has changed in the two sector. There is no from data available about the 

change in the physical output in agriculture. But one indirect method to study this is to know how the 

use of inputs has increased in the agricultural as well as non-agricultural sector. 

So far as the increase in the physical amount of inputs, other than land, used in agriculture in 

the United States is concerned, it is sufficient if we quote Schultz, without giving the relevant, data in 

the regard. He says, "The market for farm tractors, milking machines, grain, combines, corn pickers 

and for automobiles and trucks used on farms, are not in distress, Farm operators as a whole are not 

trying to reduce their stock of these capital items; on the contrary, they are engaged in buying more." 

The views expressed by Schultz, only go to show that more input have been used in agriculture 

as the development process continued, the implication being that the physical output in agriculture also 
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was bound to increase as the development of the overall economy took place. 

It may be noted here that growth of total physical output in a sector does not depend solely on 

the increase in the resources utilised. It also depends upon the application of improved technology to 

the concerned sector. The study of the performance of American economy shows that so far as the 

application of improved technology is concerned, both the agricultural sector as well as the nonagricultural 

sector experienced technological improvements and the impact of technological development on physical 

output was as significant in case of agriculture as in the case of the non-agricultural sector. Some 

important technological developments in the agricultural sector were use of better seeds, fertilizers, 

implements, insecticides, better crop rotation etc. According to Schultz in the agricultural sector of the 

U.S.A. over the period 1910—1950, inputs increased between 14 and 33 percent (land and capital use 

increasing and labour use decreasing) and output rose by 75%. According to Mathewes, in U.K. for the 

period 1948-62, agriculture output increased by 2.6% per annum whilst the factor inputs declined by 

0.2 percent per annum. The residual growth, therefore equals 2.8 percent per annum. 

The above discussion leads to the conclusion that additional resources have flowed to both the 

agricultural and non-agricultural sector. Technological development too, has taken place in both the 

sectors. As a result, in physical terms, production in both the agricultural and non-agricultural sector 

has increased. But this does not explain the ultimate situation described in Table 1. In value terms, as 

against in physical terms, the industrial output has surpassed the agricultural. We have to look for the 

reason for this type of situation. In fact this is the most important part of the enquiry relevant to the 

present discussion. The reason lies in the comparatively lower income elasticity of demand for agricultural 

products as compared with that for the non-agricultural products. As our income grows due to economic 

development our demand for agricultural products especially for foodgrains does not increase in the 

same proportion in which the income increases. The result is that though the agricultural output 

increases, the demand for it does not increase at a rate as would take off the whole of the increased 

agricultural output at the same old prices. Other things remaining the same, the ‘ price index for 

agricultural products must lag behind the price index for the non agricultural product as the economy 

grows. Relative share of agricultural output in value terms in the total National Product will thus go on 

falling as the economy grows. 

Whereas the demand for agricultural products does not increase much despite the increased 

national income, an increasing portion of the national income goes to inflate the demand for the 

products of the non-agricultural sector. There is an ever expanding demand for the products of the non- 

agricultural sector. The demand side does not put any restrictions on the growth of this sector. The 

sector actually starts invading the agricultural sector as well. The industrial products starts replacing 

the, products of the agricultural sector. Synthetic fibres, paper, bags, synthetic rubber, synthetic food, 

etc. are some of the industrial products which further supporess the demand for agricultural products. 

With regard to the demand for agricultural products, we may further point out that, whatever is 

the increase in the demand for an agricultural product, a major portion of that is, in fact, as Schultz 

says, for the new services that surround an agricultural product and not for this basic agricultural 

product itself. For example, people demand baked fermented bread instead of the simple bread and 

the demand juices of fruits rather than the fruits themselves. So far as the basic agricultural product 

is concerned, its demand per capita does not increase much as the economy grows. 

To substantiate our reasoning we give below two tables showing (a) the income elasticity of 

demand for various agricultural products in various countries and (b) increase in consumption of 

agricultural product in the U.S.A. during the course of its economic development. 
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TABLE 2 

Income Elasticity of Demand of Agricultural Products in 1972 
 

Region Cereals Sugar Fruits & Vegetables Milk & Milk Products Meat 

U.S.A. -0.5 0.0 0.25 0.05 0.36 

E.E.C. -0.1 0.5 0.6 0.8 0.7 

Belgium -0.4 0.8 0.4 0.5 0.6 

U.K. -0.4 0.0 0.5 0.09 0.4 

Asia & the Far east +0.5 1.3 .0.9 1.8 1.8 

Japan -0.1 0.8 0.5 1.0 1.7 

Near East & Africa +0.1 1.2 0.7 1.1 1.3 

Latin America +0.1 0.4 0.55 0.85 0.75 

 
From the above table, it is clear that income elasticity of demand for agricultural products in 

general is less than one. We may further point out that the income elasticity of demand for agricultural 

products falls further as the income grow. Income elasticity of demand, e.g in Asian and African regions 

which are relatively under developed regions in higher than that in the developed regions. 

Table 3 shows that with an increase in income, physical consumption of certain agricultural 

products can actually go down. 

TABLE-3 

Changes in the Consumption of Various Agricultural 

Products in Physical Terms in the U.S.A. 

Articles Base Year Current Year Current year Index %Change 

Food 1940 1956 108 +8 

Cotton 1925-29 1955 96 - 4 

Wool apparels 1925-29 1955 86 -14 

Tobacco 1925-29 1955 136 +36 

 

It may be noted that total disposable national income had increased by more than 50 between 

the base year (1925-29) and the current year (1955). 

The conclusions to which we are led by the above table are amply supported by Adam Smith, 

who said that the “Rich man consumes no more food than his poor neighbour”. It is only the quality 

of food that undergoes a change. The same facts are reflected in the Engel's laws of consumption 

which imply that greater the income, smaller is the percentage of expenditure on food articles. 

It is now clear how agriculture loses its importance as a contributor to national income as the 

economy grows. This is, however, not the end of the story. The land proper too, as a factor of 

production loses its importance. The technological development which is an accompaniment of the 

industrial development has been able to change the biochemical requirement of agriculture and, to that 

extent the dependence of agriculture on land declines. Production of fertilizer, new seeds, etc., have 

reduced the need for land so that smaller land area is required for producing the same amount of 

agricultural output.These inputs have thus replaced the land to some extent. 
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5.3 EMERGENCE OF FARM PROBLEM IN A DEVELOPED ECONOMY 

We have seen above how the relative importance of agriculture declines as the economy 

grows. This decline has precipitated another problem in the developed economics. This problem is 

known as a farm problem’. This problem implies the emergence of excess supply of agricultural 

produce and the problem of its disposal. It is a fact that, the farmers sometimes wish for a lower output, 

abundance being responsible for their relative poverty. The demand for agricultural products being 

inelastic, vis-a-vis both price and income, an excess supply will bring down their price to an abnormally 

low level and the income of the farmers, instead of increasing, will actually fall down. 

The repercussions of the farm problem are, in fact, more serious than what they appear to be 

at first sight. This problem has because serious because the population working in the agricultural 

sector has not been able, because of certain obstacles to move out of this sector despite a relatively 

smaller increase in the income of this sector. The result is that per capita income in this sector has 

become much less as compared with that in the non-agricultural sector. 

This clearly leads to the conclusion that in most of the developed countries, per capita income 

earned in the agricultural sector is less that earned in the non-agricultural sector. If somehow or other, 

the excessive population as compared with its share of the national income, could be transferred to 

the nonagricultural sector, the per capita income would have become equal to that earned in the non- 

agricultural sector. Nobody in that case would have bothered much about the declining share of the 

agricultural sector in the overall national income. 

No doubt, there are alternatives, other than that of transferring labour from the agricultural sector 

to the non-agricultural sector, for solving this problem. These could be to raise the income earned by 

the agricultural sector by restricting the area under production or reversing the process of technological 

development as applied to agriculture. Both of these measure ‘will, no doubt, achieve the desired 

objective of raising the income of the agricultural sector simply because prices elasticity of demand for 

most of the agricultural products is less than unity. Higher prices due to reduced production will raise 

the total income of the farmers. These methods, obviously are not desirable. This is as undesirable, 

as the other method of raising the price of agricultural products by their partial distraction (by throwing 

a part of the crop into the sea or its wasteful utilisation or by burning it). 

Thus, to solve this farm problem, the only suitable method is to transfer labour from the 

agricultural sector to the industrial sector. This is the reason why Schultz takes farm problem' as 

synonymous with the problem of transfer of labour from the agricultural sector to the non-agricultural 

sector. However, transfer of labour is not so easy. The problem as a matter of fact, is more serious 

than it appears on the face of it. Not only is some of the working force actually engaged in agriculture 

to be moved out, but also another chuck of labour force in the agricultural sector which was displaced 

by the excessive use of machinery in the agricultural sector, (and as such is not fully connected with 

the agriculture) has to be transferred to non-agricultural sector. A perusal of the performance of the 

various sectors of the American economy shows that, labour has become dearer as compared with 

the machinery in all sectors, and as a result to replacement of labour has been replaced by capital. 

Schultz has called this replacement as the ‘substitution’ aspect of the farm problem. This, too, has 

added to the number of persons to be transferred to the non agricultural sector. 

However, the transfer is not very easy. A long association with the farming, difficulty in learning 

new jobs, instability of the industrial sector itself and absence of any effective farming organisation 

which would discourage the use of excessive labour on individual farms and thus compel them to move 

out of the agricultural sector, are some of the factors which make this task of transfer quite difficult if 

not insurmountable. 
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5.4 FOOD PROBLEM IN UNDERDEVELOPED ECONOMIES. 

We have just discussed that in a developed economy, a problem called farm problem’ emerges. 

Dear Student! If you are asked to answer a question on causes of farm problem all that has been 

discussed under the heading ‘declining importance of agriculture’ (Part B) will have to be given in your 

answer. This problem arises, according to some economists, simply because of the process of 

development and is not there because of any defects in government policy. It is further pointed out that 

there is one problem called “food problem” which fre-quently appears in an underdeveloped economy, 

are responsible for this food problem. We propose to give below, though briefly, the, various causes 

responsible for such a problem. 

Food problem in an underdeveloped economy emerges mainly because of the following reasons: 

(a) Low productivity of agriculture; 

(b) Poor distribution system; 

(c) Existence of backward sloping supply curve in agriculture. 

(a) Low Productivity of Agriculture : No doubt, in general backward economy is predominantly 

agricultural. However, agriculture in such an economy is very backward and inefficient and has generally 

been called a depressed industry. There are various reasons for such a backwardness. The important 

factors responsible for this are sub-divisions and fragmentation of holdings, illiterate, labour, its 

conservatism, its indebtedness, its poor health, poor cattle, defective implements, inadequate irrigation 

facilities, non-utilisation of improved seeds, inadequate supply of manure and fertilisers, non-use of 

insecticides, defective system of land tenure, defective tenurial arrangements and defective marketing 

etc. (explain in detail, these points.) 

The total agricultural production, on the average, is low in a backward economy because of the 

above causes. It is not only low but also quite fluctuating because of vagaries of nature. So there is 

every change of the food output at times, failing to meet the requirements of the economy and thus 

leading to the emergence of food problem. 

(b) Defective Distribution System : However, this should not mean that whenever a food 

problem appears in an underdeveloped economy, it is because of the decline in the agricultural output, 

Sometime the total supply in the country may be sufficient to meet all the needs of the population but 

defective means of transportation-another characteristics of underdevelopment may hinder the proper 

distribution of foodgrains in the country. There is evidence to prove that the famines that appeared in 

India during the 2nd half of the 19th century were mainly due to defective means of transportation in 

the country. It was found that when was actual famine in Rajasthan, foodgrains were selling very 

cheaply in the neighbouring State of U.P. It was easier for people to move out of Rajasthan to U.P. to 

get food rather than to move food into Rajasthan. Local scarcities in such cases, as Gadgil says, 

developed into serious famines. 

(c) Backward Slopping Supply Curve : This phenomenon has been associated with backward 

economies. Though all economists do not agree, yet many feel that supply of agricultural produce in 

a backward economy declines as the prices rise. It is printed out that in extremely backward economies 

agriculturists live at the subsistence level. Whatever they produce is just sufficient to maintain them. 

However, even under these circumstances they have to sell a part of their produce in the market to 

meet certain fixed cash needs e.g. paying the land revenue or the debt to the money leader. If the prices 

somehow or other rise, the farmer will be required to sell less to get the some amount in cash. This 

means that the supply of foodgrains in the market will fall with the rise in prices. The urban areas may 

thus experience a food shortage even when there is no fall in the output of food grains. Some economists 

feel that the Bengal famine in India as well as the scissors crisis in the U.S.S.R. was caused by the 
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existence of backward-sloping curve in agriculture in these countries. (You have already read about the 

backward sloping supply curve in agriculture in an earlier lecture script). 

5.5 ROLE OF THE STATE IN AGRICULTURAL DEVELOPMENT 

The earlier paragraphs bring to light one important fact. It is that agriculture, both in a developed 

and in an underdeveloped economy is faced with certain problems. Agriculture in a backward economy 

needs an upward push not only because those engaged in agriculture need to be comfortably fed and 

clothed but also because the initial process of economic development in a backward economy generally 

starts with the development in agriculture. The problem with agriculture in a developed economy is of 

course, different. As the earlier paragraphs show, in a developed economy, it is the relative prosperity 

of the agriculturists that is at stake. 

There was a time when states were considered to be only police States. Their function was 

mainly to maintain law and order in the country and to protect it from foreign invasion. 

So far as the economic affairs of the country were concerned, a complete laissez fair policy 

was followed. The agricultural revolution that preceded the industrial revolution in England took place 

under a policy of non-intervention. 

However, the situation has changed now. The concept of 'welfare state' has taken deep roots. 

The Government is expected to look to the betterment of the people working in various sectors. 

However, the policy for assistance to various sectors need not always be the same. In the light of the 

discussion in the earlier paragraphs and the earlier lecture scripts, the problem to be tackled in any 

sector; and for that matter in the agricultural sector will be closely connected with the state of development 

of the economy in general and the agricultural sector in particular. 

From the point of development, Mellor divides agriculture in, the following three categories. 

a) Phase I. Traditional Agriculture 

It is a technologically stagnant phase in which production is increased through slowly increased 

application of traditional forms of land, labour and capital. The increase in output takes place through 

and essentially symmetrical expansion of all inputs or through increased input of the already abundant 

low productivity resources. Declining income and productivity per unit is a common feature of this of 

an input phase. 

b) Phase II. Technologically Dynamic Agriculture Low Capital Technology 

In Phase II, “a complex of technological changes substantially increases the efficiency of 

agricultural processes and raises the rate of increase of agricultural production.......... The critical 

characteristics of Phase II as compared with Phase I is the constant generation and application of 

technology which is facilitated by a complex institutional frame work ............ ” In this phase, “(a) agriculture 

still represents a large proportion of the total economy (b) demand for agricultural products is rising 

rapidly due to both demographic and income effects, (c) capital for industrial development is particularly 

scarce and returns are rising (d) limitations to the pace of economic transformation and pressure of 

population growth preclude enlargement of the average farm and (c) use of labour saving agricultural 

machinery is largely precluded by unfavourable labour-capital cost relationships. These conditions call 

for a type of agricultural development which at one time was not possible, but which is now facilitated 

by modern science." 

c) Phase III. Technologically Dynamic Agriculture, High Capital Technology 

This is the stage when agriculture has lost much of its importance in the production of the 

National Domestic Product. Agriculture of various developed countries is included in this phase. 

Governments role in different phases is quite important. Its nature; of course, is different. We 

would like to highlight the objectives and important policy measures relevant for each phase in the 
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paragraphs that follow. It may be noted that as the phase of agricultural development cannot be very 

finely demarcated, the objectives of agricultural policy at a particular time, too cannot be defined rigidly. 

What we find at a particular point of time is a set of objectives; their order of priority, of course changing 

as the time changes. We shall be giving-below only the relatively more important policy objectives vis- 

a-vis agriculture in different stages of develop-ment. 

5.6 POLICY IN A TRADITIONAL AGRICULTURE 

When we find agriculture in the traditional phase, the obvious objectives is to push it into the 

2nd phase. This is because it is mainly in the 2nd phase that agriculture starts helping the industrial 

development of the economy. No doubt, if we look at the history of economic development of West 

European countries, we find that industrial development started even when agriculture was in the 

traditional phase. Agriculture production increased in the traditional phase through increase in the area 

under cultivation. The increase in population was not sufficient to consume away the extra production. 

The extra production helped the industrial sector which helped the agricultural sector in turn through 

providing improved agricultural inputs. 

However, under the present situation, this way of development is rather difficult. As Higgins has 

pointed out, the land frontier have already been reached in most of the underdeveloped economies and 

population is growing at a very high rate. Under these circumstances, there is not much possibility of 

increasing production that can be diverted to the non-agricultural sector, by bringing more land under 

cultivation as had happened in case of west European countries. Mellor, intact, is very doubtful if at 

present, the traditional agriculture can straightaway help the non-agricultural sector. 

He says, “If the economic transformation proceeds only slowly with consequent de-cline in 

average size of farms and level of farm incomes (due to increasing population) we can expect two 

results which are depressing to agricultural development. Lower incomes may lessen the availability 

of capital for investment in agricultural innovation. Lower income may also decrease the willingness of 

farmers to take risks, by placing them closer to the margin of subsistence, there by increasing the 

penalty for errors in innovation. Both the capital factor and the risk factor may slow the rate of application 

of technological ‘innovation". 

In view of the above we can arrive at two important policy decisions if the traditional agriculture 

is to be pushed into the 2nd phase. These are, Firstly, the necessity of a direct investment in agriculture 

from some external source. In this connection it may be noted that a mere supply of cheap credit to 

the farmer will not be sufficient. According to Mellor, this extra credit may only encourage transactions 

in land which may push up the land prices, According to him, cheap credit must be provided along with 

the nontraditional inputs. Ultimately, it is the non-traditional inputs which will help to generate surpluses 

in agriculture-surpluses which will be utilised for developing the industrial sector. For supply of these 

inputs, it is quite possible that the government has to depend upon foreign sources in the initial stages. 

This is how, at least T.W. Schultz feels. 

Secondly, the population pressure on land should be decreased or at least its rate of increase 

should be reduced. We list below the reasons for controlling population (even at the cost of some 

repetition) when the agriculture is traditional in character. 

The development of agriculture necessitates, more investment. More investment means more 

saving in the agricultural sector. If the population continues to grow, the total savings in, the agricultural 

sector may not increase even when there is some initial rise in production per acre. The extra output 

may be consumed by the growing population. In fact, even when there is an increase in per capita 

productivity in agriculture, in an under developed economy, this may not mean any increase in per 

capita saving as the income elasticity of demand in the agricultural economics is very high and whole 

of the extra output may be domestically consumed. 
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Self Assessment Question 

Q. Underline any three causes of food Problem in UD's. 
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In fact, in the initial stages of agricultural development, the economy generally finds itself in a 

vicious circle of population growth. Poverty leading to more population; more population leading to 

poverty and so on. It is only with great efforts that the economy is able to get out of this rut. 

Not only does the growing population hinder the growth of saving in the agricultural sector, it also 

leads to sub-division and fragmentation of holdings making the use of certain improved inputs, even if 

these can be somehow procured from outside more difficult. This is especially the case with many of 

the present day underdeveloped economies where is has become difficult to extend the land frontier. 

(We have already quoted Mellor in this regard). 

There is yet another way in which growing population hinders the development of agriculture. 

The present-day underdeveloped agricultural economies have one important advantage as compared 

with the agricultural economies of the 17th and 18th centuries. The present day underdeveloped 

economies have at least some source; even if it is outside the country itself, from which modern inputs 

like fertiliser, insecticide, etc., can be obtained. 

How can an agricultural economy obtain these inputs at present? Obviously, by exporting some 

of its agricultural produce, especially the agricultural raw materials to the country supplying modern 

agricultural inputs. In fact. this may be the most appropriate way of bringing about development in 

agriculture when the domestic industrial sector is not much developed. Such a method is possible only 

if the initial increase in production in the agricultural sector through the use of indigenously improved 

inputs is allowed to find its way to foreign markets. A growing population will-obviously obstruct this flow. 

Even when the industrial-sector in the country itself is not developed, and on that account, there is not 

much need for the surplus of foodgrain to flow to the industrial sector to sustain the labour force there, 

an exportable surplus will be very essential for increasing the pace of agricultural de-velopment itself. 

We can thus say that population control will also help in the implementation of the first policy measure, 

viz supply of modern inputs and cheap credit to the agricultural sector. 
 

 
 

5.7 GOVERNMENT AND THE SECOND PHASE OF DEVELOPMENT 

Once the agriculture of an economy has reached the 2nd phase of its development, the objectives 

of Government policy should be (a) to see that the various inputs which are responsible for pushing 

agriculture in the second phase of development are progressively utilised by all farmers and also 

continue to be made available to the farmers at responsible rates. (This will necessitate a large-scale 

import of these inputs from outside through the export of agricultural products and also of industrial 

products after the industrial sector is developed or the setting up of industries producing these inputs 

in the country itself); (b) to popularise these inputs through demonstration, propaganda, etc.; (e) supply 

of credit to those agriculturists, e.g. small farmers, who do not have sufficient finances to purchase 
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these inputs. 

As an additional incentive for adopting the new techniques, a proper price policy for agricultural 

products as well as for agricultural inputs will be needed. 

Not only that, even some changes in the institutional set-up live tenurial systems as well as 

tenurial arrangements may also become imperative if the new technology is to be made acceptable to 

both owners and tenants alike. 

The Second facet of agricultural policy in this phase is to mobilise resources from agriculture 

for the development of the non-agricultural sector. An appropriate agricultural taxation system, machinery 

for encouraging savings in the rural areas and for encouraging direct investment in the industrial sector 

will be needed. A correct price policy will be needed for ensuring a sufficient supply of marketable 

surplus of food grains and agricultural raw materials to the industrial sector. The establishment of an 

efficient marketing system will also be needed. 

The movement of agriculture from Phase I to Phase II also creates some other imbalance in 

the economy as has happened in India. The excessive use of machinery may create unemployment 

in the long run, if not immediately. Inequalities in the distribution of income among farmers may be 

aggravated because the large farmers are likely to benefit more from the new technology as compared 

with the small farmers. Again new technology may benefit some areas of the region more than the 

other areas. Attention has to be paid to these problems also. 

5.8 GOVERNMENT AND AGRICULTURAL IN PHASE III 

If the process of development as visualised when the agriculture is in Phase II, continues, a time 

will come when both the agricultural sector as well as the industrial sector are highly developed through 

interdependence. This is agriculture in Phase III. Such an agriculture has two maior problems: (1) The 

farm problem as explained above, and (2) the instability of agriculture as explained in earlier lecture 

scripts. 

This instability becomes more important in Phase III because much of it occurs due to the 

developed nature of the industrial sector itself. A developed industrial sector, as we know suffers from 

the malady of booms and depressions. As the industrial sector, at this stage of economic development 

is very closely connected with the agricultural sector through pur-chase of various inputs from the 

agricultural sector and through sale of its products to the agricultural sector, these booms and 

depressions are transmitted to the agricultural sector also. Thus, the instability of agriculture becomes 

more pronounced in this phase. 

We can thus say that, in this phase, the basic problem is not to decide about measures needed 

for developing agriculture. It is rather how to tackle some difficulties created economic development 

especially those emanating from the farm problem’ or the Instability of agriculture'. What policy should 

a Government adopt to overcome these difficulties has already been discussed partly in lesson Nos. 

10 and 11 (pertaining to instability of agriculture) and partly in this lecture script itself. 

Martin refers to another problem which the Government is to tackle. This problem also is mainly 

relevant to the 3rd Phase of agriculture development. It is that what should be the ultimate size of the 

agricultural sector in terms of population depending upon it. From one angle, as we have indicated 

above, population should be transferred to the urban sector for raising the per capita income of the 

agriculturists. On the basis of some other considerations like the need for food self-sufficiently, for 

reducing concentration in urban areas. That the rural areas serve as a good ‘Source of soldiers’ for the 
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army has sometimes been suggested as another reason for keeping population in agriculture. Thus, 

the decision regarding the size of the agricultural sector is influenced by various economic, social and 

political considerations. A balance is to be struck and this is the job of the Government. 

5.9 GOVERNMENT POLICY IN THE INDIAN CONTEXT 

In the light of the above discussion, one would be interested in knowing what policy Government 

of India should follow with regard to Indian Agriculture. 

The answer to this query lies in determining the stage of development in which the Indian 

agriculture is placed at present. 

There is no doubt about the fact that Indian agriculture is not in the third phase of development. 

It is not completely modernised even in those parts of the country which have experienced the green 

revolution. But at the same time we can say with enough certainty that in areas where green revolution 

has taken place, agriculture can be considered to have passed from the first phase of development into 

the second phase. But green revolution has not embraced all areas and all crops and all farms in the 

country. (We have made a reference to this point in an earlier paragraph). Thus, in many parts of the 

country agriculture may still be considered traditional in character. Indian agriculture, therefore, is partly 

in phase one and partly in phase two of its development. Agricultural policy in India, accordingly, has 

to meet the demands made on it both by the 1st phase and second phase of agricultural development. 

We can thus say that, at present, for the development of Indian agriculture, the main emphasis,of 

the government should be on production and supply (even through imports) of the modern inputs to 

various farmers. This may also necessitate an intensive drive to popularise the use of modern inputs 

as well as provision of cheap credit to fanners wherever necessary for the purchase of these inputs. 

Control of population is still a dire necessity because of reason explained above. A proper agricultural 

price policy which protects the interest of both the farmers and the consumers, especially in view of 

the developing industrial sector of the economy is another important blank of the government’s agricultural 

policy. 

We have also referred to the introduction of land reforms, as a part of the agricultural policy 

Hence we would like to refer to an assertion made by some economists that the green revolution in 

India has made land reforms unnecessary. We have our reservations about the validity of this assertion. 

If the implication of this statement is that green revolution has occured, in some countries of South- 

East Asia even without the introduction of land reforms, there is some truth in it. But if the idea is that 

now there is no need for land reforms especially the redistribution of land and the security of tenure 

the above contention should be strongly, contested. 

Green revolution in the first instance has generally failed to percolate to the small farm. The new 

technology, no doubt, to a certain extent, is size neutral but it is not resource neutral. Resources on 

small farm are definitely meager and such, on a major portion of the small farms agriculture is still 

traditional even in areas where soil and crop pattern admit of the use of the new technology. A 

redistribution of land will make the small farms, a bit larger size and thus encourage adoption of new 

technology. A similar Incentive for the tenants will be created by a properly regulated tenural arrangement. 

Land reforms have now become more essential from another angle also. For last few years 

(except in years of severe drought) it has been found that the marketed surplus in foodgrains has 
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increased at a rate higher than the rate of growth of foodgrain production. The buffer stocks too have 

been found to be piling up (in years of good crops) due to lack of sufficient purchasing power on the 

part of a major section of the population. Redistribution of land and other measures of land reforms are 

likely to create a greater demand for food grains through redistribution of income. A continuous shortfall 

in demand can even affect the adoption of new technology in agriculture adversely. 

Thus we must emphasis that even if the green revolution could take place without land reform’s. 

Its further extension and also its sustanence are highly dependent upon the successful implementation 

of and reforms and other income redistributing measures. 

5.10 SUMMARY 

This lesson throws light on the reasons for decline the importance of Agriculture and Government 

Policy in three phases of Agricultural development. 

 

Decline in Importance of Agriculture 

In Sustaining Economic growth as a Premier Source of Production 
 
 

 
Agricultural Development 

Phase I Phase II Phase III 
 
 

 
Role of State in Low Capital Technology High Capital Technology 

traditional Agricultural 
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5.11 MODEL QUESTIONS 

Q1. Why does importance of agriculture declines as economic development proceeds? 

Q2. Explain the Role of State in the process of Agricultural Development. 
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Lesson-6 
 

ECONOMICS OF AGRICULTURE PRODUCTION - I 

 
6.0 Objectives 

6.1 Introduction 

6.2 Production Function 

6.3 Types of Production Function 

6 3.1 Increasing Production Function 

6.3.2 Decreasing Production Function 

6.3.3 An Increasing - Decreasing Production Function 

6.4 Average Physical Product and Marginal Physical Product 

6.5 Relationship between Total Physical Product. Average Physical Product and Marginal 

Physical Product 

6.6 Region of Production Function : 

6.6.1 Region - I - Irrational Production 

6.6.2 Region-Ill - Irrational Production 

6.6.3 Region-II - Rational Production 

6.7 Factor - Factor Relationship 

6.7.1 Isoquants 

6.7.2 Types of Factor - Factor relationship 

6.7.3 Iso-cost line 

6.7.4 Least cost combination of Two factors 

6.7.5 Case of more than two factors. 

6.8 Summary 

6.9 References 

6.10 Model Questions 

6.11 Suggested Readings 

6.0 OBJECTIVES 

After going through this lesson, you shall be able to : 

• define Production Function and its various types. 

• explain Average Physical Product and Marginal Physical Product and their relationship. 

• identify the Regions of Production Function and find out one with Rational Production 

• discuss the Factor - Factor Relationship ; their equilibrium/optimum point in case of two 

and more than two inputs. 
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• answer the model questions 

6.1 Introduction 

The object of every ratlonal farmer is to allocate his resources over the production of various 

crops in such a manner that his total profits are maximised. At any given time such a utilisation of 

resources requires that 

The inputs used to produce a Particular amount of output are combined in such a manner that 

the total cost of producing a given volume of output is the minimum or for a given level of costs, output 

is the maximum. 

This objective, in fact, implies that 

(a) The crop mix is such under the given conditions that the total revenue received from it is 

the maximum. The conditions which ensure the production of such an output mix are called the 

principles concerning Product-Product relationship. 

(b) The various inputs used to produce each crop are combined in such-a manner that the total 

cost of producing a-given amount of a crop is minimum. The principles determining such an input mix 

are called the principles concerning factor-factor relationship. 

(c) The extent of inputs used for producing each crop is such that the gap between the total 

revenue received from it and the cost of the inputs used to produce it, is the maximum. The Principles 

which determine the extent of input utilisation (or the resultant crop output) are called the principles 

concerning Factor-Product relationship. 

The discussion of these principles of resource allocation is the subject-matter of the present as 

well as of the next lecture-script. 

The discussion of these principles necessitates some idea about a few basic tools of analysis. 

Production function is one such tool. Before we proceed further, it will be desirable to explain this 

concept in some detail. 

6.2 PRODUCTION FUNCTION 

Production is process whereby some goods and services, called inputs are transformed into 

other goods and services called outputs. The production function refers to the relationship between the 

input of factor services and the output of the resultant product. The production function is based on the 

idea that the amount of output in a production process depends upon the amount of inputs used in the 

process. Output depends upon an input or a set of inputs in such a way that there is one unique 

amount of output resulting from each set of inputs. This unique relationship between outputs and inputs 

is termed as production function. 

A production function may be expressed in three forms: 

(a) It can be expressed in the form of an arithmatic table where first column Conventionally 

shows the input of a factor and the second column shows total output of the product as has been 

depicted below. (Here, for the sake of simplicity we take only one input). 

 
TABLE 1. A PRODUCTION FUNCTION 

Units of Fertilizer used Total Corn Yield (Bushel) Additional Corn for Each Additional Unit of Fertilizer 
 

0 26.0  

1 38.4 12.0 

2 47.0 9.0 

3 52.5 5.5 

4 54.0 1.5 
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In the above table, fertilizer is the variable input (applied to a fixed piece of land with other fixed 

inputs). Total corn yield is increasing (column 2) as more units of fertilizer are applied. 

(b) The single input production function can also be illustrated geometrically by means of a 

simple graph as showing in Fig.l. Input level is measured along the horizontal axis and the total output 

upon the vertical axis. 
 

The points on the curve OM indicate different quantities of output associated with particular 

levels of the input used. 

(c) The production function may be expressed as an algebraic equation in which out-put is a dependent 

variable and input an independent variable. In algebraic form it can be expressed as : 

Y = f (X) 

where Y represent the output, (x), the input and means is a function of, or ‘depends upon’, or ‘is 

determined by'. Here, it is assumed that output depends upon a single factor. It must be understood 

that in actual life. agricultural output (and for that matter, any output) is never a function of a single 

factor. It depends upon a variety of factors, such as the seeds, amount of fertilisers used, irrigation, 

nature of soil and so on. This can be written as : 

Y = f (x
1
,x

2
,x

3
................X

n
) + u 

This equation means that output depends upon all factors represented by x,x, etc. and also on 

the level of unknown or uncontrollable factor represented by u. It is not feasible to consider all controllable 

factors simultaneously in one study. Therefore, each factor may be studied in combination with some 

factors considered as fixed. For illustration, a farmer may be interested to know how the output of 

wheat as both seed and fertilizer input level are changed, other factors being held constant as fixed 

levels. The following equation illustrates this situation 
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The above procedure of depicting the production function implies that x
1 

and x
2 

are variable 

factors while input x
3
, x

4
,------------------x

n 
are held constant. 

The above equation does not idecate the amount by which output 'Y' changes as variable 

factors are changed. It only shows that the output will change if the inputs change. But the questions 

is : by how much? For that purpose, information must be available to farmers concerning not only the 

kinds of inputs used but also about the quantities of inputs to be used to produce a particular quantity 

of output. For example, a cook without previous experience would not be able to prepare a good dish 
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if he is told that by combining milk; sugar and eggs, he can produce a dish. Similarly, a farmer needs 

to know the quantitative relagion be inputs and output. He is concerned not only with the fact that 

fertiliser influences crop-yield but he is also interested to know how much fertiliser is used to produce 

a particular level of output. Therefore, to express the quantitative relationship between inputs and output 

the production function must be expressed algebraically : 

For example: 

Y = a + bx
1

 

states that output Y is a linear function of input x
1
. (Fixed factors have been ignored while giving the 

above function.) 

The production function is a technological relationship between input and output as long as 

technology remains constant, the production function remains unchanged. There is thus, only one 

production function corresponding to a given production technology. 

6.3 Types of Production Function 

There are two types of production function. These are (i) increasing production function and (ii) 

decreasing production function. 

6.3.1 Increasing Production Function : It is a production function where total output increases 

or the variable input increases. From the point of view of an economist, the increasing production 

function can be of three types. These are : 

(i) Increasing production function with constant marginal return. 

(ii) Increasing production function with increasing marginal return ; and 

(iii) Increasing production function with decreasing marginal returns. Marginal return in 

this case, are positive, even though declining. It is only because of the positive 

marginal return that the total output continues to increase. We describe these 

increasing production functions in the paragraph that follows: 

a) Increasing Production Function with Constant Marginal Returns : In Increasing Production 

Function with Constant Marginal Returns, the amount of product increases by the same magnitude for 

each additional unit of input used. In other words, total output increases at a constant rate, for example, 

consider the following hypothetical relationship between fertiliser and the total wheat yield. 

TABLE 2. INCREASING PRODUCTION FUNCTION 
 

 WITH CONSTANT MARGINAL RETURNS  

Doses of Fertiliser 
 

Total Production of Wheat Marginal Yield 

(Kg) 
(x) 

 (Kg) 
(y) 

(Kg) 
(2Y) 

0 
 

1200 — 

10  1260 60 

20  1320 60 

30  1380 60 

40  1440 60 

50  1500 60 

 
If this relationship between units of input x and the total production is plotted, the graph obtained would 

be a straight line as has been depicted in Fig. 2 and this relationship is termed a linear function. 
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Increasing Production Function with Constant Marginal Returns - Fig. 2 

Each successive dose of 10 Kilograms of fertiliser makes an equal contribution to total output. This 

particular relationship is uncommon in agriculture. 

(b) Increasing Production Function with Increasing Marginal Returns : In this case. every 

additional unit of inputs adds more to the total product than the previous unit. i.e. total output rises at 

an increasing rate per unit of input. This relationship is possible when the fixed factors of production 

are in excess capacity and addition of small units of the variable factor result m better utilisation of fixed 

factors. Consider the following examples : 

TABLES 3. INCREASING PRODUCTION FUNCTION WITH INCREASING 

MARGINAL RETURNS 

wheat Seed Total Production of Wheat Marginal Production 

(Kg) (Kg) (Kg) 

(x) (y) (2Y) 

10 1000 — 

15 1025 25 

20 1075 50 

25 1150 75 

30 1250 100 

35 1400 150 

 

Graphically. the relationship between the input x and the total output takes the form of a curve, 

concave upwards, as shown in Fig. 3. 
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Increasing Production Function with Increasing Marginal Returns - Fig. 3 

This type of relationship has been observed in agriculture, but only over fairy short ranges of production. 

(c) Increasing Production Function with Decreasing Marginal Returns : The third type of 

relationship to be observed in production is one in which each additional unit of an input (other inputs 

remaining fixed) results in a smaller increase in production than the proceeding unit. Thus total product 

increases at a decreasing rates, as shown below : 

 
TABLE 4. INCREASING PRODUCTION FUNCTION WITH DECREASING 

MARGINAL RETURNS 

 Dose of Fertiliser Total Production Marginal Production  

(Kg) 

(x) 

(Kg) 

(y) 

(Kg) 

(2Y) 

0 400 — 

10 750 350 

20 1000 250 

30 1200 200 

40 1350 150 

50 1450 100 

 
When plotted, this relationship between the input x and total production would take the form of 

a curve, concave downwards, as shown in Fig. 4. 
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Increasing Production Function with Decreasing Marginal Returns Fig. 4 
 
 

6.3.2 Decreasing Production Function. 

“In a decreasing production function total output decreases as the quantity of the input used 

increases. In terms of economic we can say that a production function is a decreasing production 

function when the marginal returns to the variable input are negative through out. The following schedule 

shows the decreasing production function. 

 
TABLE (4.A) Decreasing Production Function 

 

Doses of fertiliser Total Production of wheat Marginal Production 

10 100 — 

11 90 -10 

12 80 -10 

13 68 -12 

14 55 -13 

 
Diagramatically the function will appear as follows : 
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Fig. 4 Decreasing Production Function 

6.3.3 An increasing-Decreasing Production Function : In actual practice in agriculture we come 

across neither an increasing production function, nor a decreasing production. Rather it is a mixture 

of the both i.e. an increasing decreasing production function. In the increasing part, we have, in the first 

increasing marginal returns then constant and then decreasing marginal returns. Figure 5. shows the 

increasing decreasing production function. The function being an increasing one, upto the top of this 
 

 
Increasing Decreasing Production Function-Fig.5 
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Before we are able to locate a point of maximum profit of this increasing-decreasing production 

function it is any to know about the relationship between total product, average product and in average 

product pertaining to a given production function. A few paragraphs that follow describe this relationship. 

6.4 AVERAGE PHYSICAL PRODUCT AND MARGINAL PHYSICAL PRODUCT 

Some other concepts connected with the production function need explanation. Two important 

concepts are (a) Average Physical Product (APPX) and (b) Marginal Physical Product (MPPx). A clear 

understanding of these concepts is necessary before we proceed further. (The sub-script 'X' indicates 

the input 'x' whose average or marginal Physical Product is being discussed). 

Average physical product (APPx) : Average physical product of an input is the ratio of the total 

output to the total quantity of input 'x' used in producing that amount of output. It can be expressed by 

the ratio Y/x where Y refers to total output and x to total factor input. 

Marginal physical product (MPPx) : Marginal physical product of an input is defined as the 

addition to total output resulting from the addition of one unit of a variable factor 'x'. In terms of symbols: 

Change in output 
MPPx = ———————— 

Change in input 

2y 
=  —— 

2x 

6.5 RELATIONSHIP BETWEEN TOTAL PHYSICAL PRODUCT, AVERAGE PHYSICAL 
PRODUCT AND MAR GINAL PHYSICAL PRODUCT (IN CASE OF AN INCREASING 
DECREASING, PRODUCTION FUNCTION.) 

If we look at the above figure of Total Physical Product (Fig. 5) and Interpret it in terms of 

Average Physical Productivity and Marginal Physical Productivity, we shall find the following trends in 

various types of measures. 

As more units of the variable factor are added to a fixed quantity of other factors, the total output 

first rises at an increasing rate, than at a declining rate and lastly output decreases absolutely. In other 

words, marginal physical product (MPPx) increases as more units of the variable factor are combined 

with fixed factors and output continues to increase as long as fixed factors are not utilised to the 

optimum capacity. After this point, marginal physical product begins to fall (though still remaining 

positive as more units of the variable factor are added to fixed factors. This is because fixed factors 

are now being over-utilised). Then a stage comes when the marginal product becomes zero and 

ultimately negative. 

Here, we should note that even after the marginal physical product (MPPx) has started failing, 

for some further units of the input, the average physical product (APRx) still continues to rise. This is 

because marginal physical product, though declining, is still above the. average physical product. 

Lastly, marginal physical product become negative because of the abundance variable or factors 

in relation to fixed factors. Too many cooks spoil the broth; it is said. The same principle applies here. 

All these relations can be explained by means of the table given below : 

The relationship between marginal product and average product is a follows. So long as the marginal product is higher than the average 

product, average product will continue to rise. So long as the marginal product is less than the average product, average product 

will continue to fall. The average product will not change when marginal product is equal to average product 
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TABLE 5 RELATION BETWEEN AVERAGE PHYSICAL PRODUCT AND MARGINAL 

PHYSICAL PRODUCT 

Units of Input workers Total Production Average Physical Product Marginal Physical 

x (Qnts.) 

y 

(Qnts.) 

APPx 

(Qnts.) 

MPPx 

1 2 3 
 

4 

1 10 
 

 

10 
 

— 

2 20 13  16 

3 45 15  19 

4 68 17 Region 1 23 

5 90 18  22 

6 108 18  
 

 

18 

7 119 17  11 

8 128 16 Region 2 9 

9 128 14.2   0 

10. 124 14.4 Region 3 -4 

 

We may now look at the above table. Column 3 shows that the average physical product goes 

on increasing till the 6th unit of the input ia used. It is highest at that level of Input use.It is true that 

marginal physical product starts filling after the 4th unit of the input. But as the falling marginal Physical 

.production is still higher than the Average Physical product. Average Physical Product still continues 

to rise, APPx becomes maximum where APPx is equal to MPPx. The part of .the production up to the 

6th unit of the input, as given in the above table, constitutes region I of the production function. We shall 

shortly explain why the dividing line has been drawn at this point. Now we look at column of the above 

table. The Marginal Physical Product is falling and it becomes zero when 9th unit of the input is used 

or, in other words, the total product is the maximum (In other words -This is. the increasing part of the 

increasing decreasing production function) We demarcate the end of the 2nd region just before the 9th 

unit is used, in other words, the third region starts with the use of 9th unit of input. We shall again 

explain the reason for this division of the production function very shortly. 

Diagrammatically, the division of the production function into these parts will appear as shown 

in Fig. 6. 
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Self Assessment Question 

Q. List the types of Production Function. 
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Three Regions of the Production Function - Fig. 6 

It is clear from the above diagram that the first dividing line passes through A where Average 

Physical Product is the highest. The second dividing line passes through B where the Marginal Physical 

product. (MPPx) is zero or, in other words, the total Physical Product, (TPPx) is the Maximum. 
 

 

6.6 REGIONS OF PRODUCTION FUNCTION 

Now we may explain why the increasing-decreasing production function has been di-vided info 

three parts. 

The production function shown in the figure is divided into three regions, each being important 

from the stand point of efficient resource use. The following paragraphs discuss these regions in detail. 

6.6.1 Region I-Irrational Production 

In region-I APPx is increasing and MPPx is greater than APPx. If it is profitable produce the 

output at all, i.e. (If the value of APPx at a given price is higher than the price of a unit of x even when 

only one of x is used), it will always be profitable for the producer to continue to add inputs as long 
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as the average product is increasing. Such a step will go on adding to his total profits (the price of each 

unit of input and that of output remaining constant). In other words, if the producer is interested in 

maximising net revenue, it will always pay him to go at least to the point of highest average product 

in the application of inputs, A rational farmer must cross over all levels of output indicated in this region. 

6.6.2 Region Ill-Irrational Production 

In the third region of production, the total production is decreasing and MPPx, is negative. (This 

is the decreasing part of the increasing decreasing production function.) It is obviously irrational to apply 

inputs beyond the level when total product starts decreasing. It is not profitable for producers to operate 

in this region even if the additional units of input are available free of cost. Therefore, this region is also 

a region of irrational production and farmers suffer double loss. This loss is due to (a) less production 

and (b) avoidable additional cost. 

Because of imperfect knowledge, it is possible to observe that farmers combine resources in 

such a way. That they operate in this region. Most of the farmers in India operate in this region because 

of excessive use of labour input. The labour, under such a situation, is, infact, disguisedly unemployed. 

If the surplus labour force is provided with alternative jobs, then those who remain in agriculture can 

produce more from the same land. It may be noted that quite a few farmers in India also operate in 

the 1st region of production due to the limited resources available to them. 

6.6.3 Region II-Rational Production 

From the above discussion, we have seen that Region I and Region III of the increasing 

decreasing production function set the limits to the region in which it is profitable to operate. Region 

II alone is the region of rational resource use. 

In region II, the total product is increasing and the MPPx is decreasing but remains positive and 

is less than APPx. The APPx is also decreasing. It is the region in which, (as we shall see later) 

producers who want to earn maximum revenue will operate. It may, however, be noted that the particular 

level of output or quantity of input most profitable to use in region II cannot be determined from physical 

production data alone. A knowledge about the process of input and product are necessary to determine 

the level of production which is most profitable. However, such a knowledge, as is clear from the above 

discussion, is not necessary for dividing the production function into three regions. The production 

function can be divided into three parts, on the basis of information about physical relations alone. 

Now we examine the second problem related to factor product relationship i.e. which level of 

output or quantity of input is most profitable in Region II of the production function? In other words what 

is the most economic level of input application? In order to provide the requisite answer, it is necessary 

to consider the relevant costs and prices and to convert the curves shown previously from APPx, TPPx 

and MPPx, Marginal value productivity to AVPx. Average value producting to TVPx. Total value Productivity 

and MVPx. Marginal value pro-ductivity respectively, where V stand for Value. This can be done simply 

by multiplying the physical quantities of out put by its price (which is constant irrespective of the level 

of output). Figure 7 (A) shows the TVPx. curve with the corresponding AVPx and MVPx curves. It may 

be noted that relationship between TVPx. AVPx and MVPx will remain the same as it existed among 

TPPx, APPx and MPPx Multiplication by a constant value (V) will not change these relationship. 

One of the numerous possible levels of input within Region II, will yield the maximum profits Fig. 

7 for a given set of costs and prices. 
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The value of 'MVPx' declines through-out region II, but it will pay to increase production so long as the 

MVPx of the input is greater than the cost of an additional unit of the input. The highest profit point will 

be at that level of input where the cost of marginal unit is just covered by the value of the additional 
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x x y 

x 

x 

y 

 

product (MVPx) which it pro-duces. In Fig. 7, this is at x. units i.e. 6. It is assumed that each unit of 

the variable input costs the same amount. In the diagram, it is shown by a line Px parallel to X-axis 

(Fig. 7 Part-B). The optimum level of .input, i.e. x, is defined by the intersection of the declining MVPx 

and the horizontal factor price line. Beyond this level say at X, units of input, MVPx is (in the diagarm 

given simply as MVP) is below the factor price line and (X
1
-X

2
)- units of the factor should be withdrawn 

from production. 

Algebrically, the optimum input level is denned where: 

MVP
x
=P

x 
(where P

x 
is the price of x) 

MVP 

or = ———— = 1 

x 

But MVP = MPP multiplied by P (where P y is the price of Y) The optimum input level thus 

is :  
MPP

x
.P = P

x
 

 
x 

or MPP = —— 
P 

y 
 
 

 

2Y P 2Y 

or —— = —— (1) MPP
x 

= —— .see page 18) 
X 2P 2X 

Thus profits are maximum when the ratio of the price of the factor to the price of the product 

P
x
 

—— is inversely equal to the ratio at which an additional unit of the factor is transformed into Product 

P
y
 

2Y 

——Equation (1) may  also be written as : 

2x 

2Y.Py = 2x.Px 

This equation indicates that the profits are maximum only when the value of change in 

output is equal to the change in the cost of input. If 

2y.P
y 
> 2x.P

x
 

then the use of additional units of the variable factor will add more to revenue then to cost and it is worth 

while to produce more by employing more units so long as two sides do not become equal. If on the 

other hand, 

2Y < P
y 

< 2x.P
x
 

The use of additional units add less to the revenue than to the cost and profits can be increased 

only by withdrawing some units of variable factor so that ultimately : 

2Y.P
y 
= 2x.P

x
 

This form of equation, in fact, gives expression to the popular principle of profit maximisation 

i.e. marginal cost-marginal revenue. 

P 

P 
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6.7 FACTOR-FACTOR RELATIONSHIP 

We have already explained that a farmer has to satisfy conditions regarding three relationships 

if he has to maximise his profits. We have studied so far, the principle concerning factor product 

relationships: Now we shall study the principle governing factor-factor relationship. 
 

 
Production Function with Two Inputs Fig. 8 

 
 

6.7.1 The Isoquants : For the factor-factor relationship, we should in the first instance, know 

how different combinations of two (or more) factors can be used to produce the same level of output. 

Each combination of (say) two factors produces a unique amount of output. If the amount of either of 

both factors are changed, the resulting amount of output is also changed. In symbolic notion, the 

production function for two variable factors is written as : 

Y = f (x
1
, x

2
) 

Self Assessment Question 

Q. 

- 

- 

- 

- 

Which region is suitable for rational Production ? Why ? 
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1 2 

 

where y is the output and x
1 

and x
2 

are the two variable inputs. In other words, the amount of output 

Y, depends in a unique way upon the amount of two factors, x
1 

and x
2 

used in the production process 

along with other fixed inputs, A hypothetical production function for two variable inputs, x
1 

and x
2 

is 

presented in figure 8 The variable input x. is taken along vertical axis and variable input x, along 

horizontal axis. 

The body of the table represents the amount of output resulting from each combination of two 

inputs. For example, zero output results when no inputs are used, 52 units of output result from 3 units 

x
1 

and 1 units of x
2
, 68 unit of output from 3 units of x

1 
and 3 units of x

2 
and so on. The thick line drawn 

in the body of the table shows the different combinations of two inputs x and x which can be used 

to produce the same amount of output i.e. 56 units of output. 

The curve representing all combinations of X
1 

and x
2   

that produce a given level of output is 

called an ‘isoquant’ ‘iso’ means equal and ‘quant’ means quantity) or iso product curve. Each isoquart 
are resents the various input combinations that can be used to produce a given output. This approach 

can be illustrated diagrammatically. For example, two factors commonly used in wheat production are 

nitrogen (N) and phosphate (P); Assuming that enough information is available on the response of 

wheat to different combinations of these two factors, an iso-product curve can be drawn up. This would 

show the amount of wheat which could be produced by varying the combinations of the two variable 

factors N and P while other factors are kept constant. The iso-product curves showing different levels 

of output of wheat, are depicted in fig. 9. 

 

 

A Series of Isoquants Fig. 9 
 
 

The variable input N is measured along the vertical axis and variable input P, along horizontal 

axis and output of wheat by lines convex to the origin. These lines, labelled 20 (Qts), 40 (Qts), 80(Qts) 

and 100 (Qts); are iso-product curves, showing the output of wheat which could be produced from 

various combinations of N and P. For example. 20 units of wheat would be produced by combining OY, 

units of Ox. units of P, 80 units of wheat would be / produced by applying OY
2
, units of N and Ox

2 
units 
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of P and so on. In other words, each iso-product curve represents a constant amount of product 

resulting from different combinations of two factors. 

Fig. 9 gives a bird's eye view of a production surface, which rises diagonally from the intersection 

of the axis towards the upper right of the figure. The iso-quant map has the same interpretation as a 

contour map used to demonstrate the topography of a country on a contour map, contour lines 

represent the attitude above sea level whereas the iso-product curves indi-cated the nature of the 

output response to inputs. 

6.7.2 TYPES OF FACTOR-FACTOR RELATIONSHIPS 

Many types of production surfaces are possible depending upon the underlying pro-duction 

function. The shapes of the iso product curves depend upon the manner in which the two variable 

inputs are combined to produce a particular level of output. There can be three types of such combinations 

of inputs which are discussed below : 

a) Inputs which Combine in fixed Proportions : There are certain products which can be 

produced only if inputs are combined in fixed proportions for producing different levels of output. Such 

inputs are called perfect complements and no production results if either factor is used separately. 

Perfect examples of fixed proportions are not easy to find in agriculture. A tractor and a driver fit the 

situation well. To add another tractor will be of little use unless a driver is added to drive the tractor. 

The iso-product curve in this case takes the form of rights angle as shown in Fig. 10. 
 

 

 
Iso-qoant with Fixed Input Ratios - Fig. 10 

In order to produce at the level shown by the second iso-quant representing IQ, umts of output 

two inputs used must be A and B in amount respectively. It is clearly uneconomic to use more than 

A units of x
1 

and B units of x
2 

if amount shown by I. Q2 is to be produced. 

It is obvious that inputs which are to be used in fixed proportions in the production of any 

commodity do not present any economic problem in so far as choosing of the optunum proportion of 

inputs is concerned. 
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b) input, which May be Substituted at a Conatant Rate : The substitution at constant rate 

occurs when the amount of one input replaced by the other input does not change as the added input 

increase in magnitude (the output remaining the same). Such inputs are called perfect (technical) 

substitutes. Examples of this are family and hired labour, home grown grain and purchased grain and 

two brands of some seed or fertiliser which are basically identical. For perfect substitutes, the iso- 

product curve is a straight line as shown in Fig. II. 
 
 

Iso-quant with a Constant Marginal Rate of Factor Substitution - Fig. 11 
 
 

It is evident from the above figure that as the quantities of input of x
2 

are increased, the 

quantities of input x
1 

are decreased at a constant rate. This rate of substitution indicates the amount 

by which x
1 

must be changed to offset a change in the amount of x
2 

in order to maintain production 

at a particular level. It is commonly known as the marginal rate of factor (or technical) substitution 

(MRS) and is denoted by 2x
1  

/ 2x
2 
which is the slope of iso-product curve. When inputs are substituted 

at a constant rate, only one of the inputs (as we shall see later) would be used to produce a given 
output. Now the question rise : which one. This decision as we shall see later, depends upon relative 

prices of the inputs and the rate at which the inputs can be exchanged. 

(C) Inputs for which Rate of Substitute Varies : The marginal rate of substitution between 

two inputs can be either increasing or decreasing. The increasing marginal rate of substitution, is not 

commonly found in agriculture whereas decreasing marginal rate of substituion between two inputs is 

quite common in agriculture. In case of a decreasing marginal rate of substitution, smaller units of x
2

 

have to be successively given up in order to apply one more unit of x, subject to the level of output 

remaining constant. It is depicted in the table below : 
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  Table 6. The decreasing Marginal rate of Technical Substitution  
 

No. x
2

 x
1

 2x2 2x 
1 

2x / 2x = MRS x x 
2 1 2 1 

1. 30 1 ... ... ... 

2. 23 2 -7 -1 -7 

3. 17 3 -6 1 -6 

4. 12 4 -5 1 -5 

5. 9 5 -3 1 -1 

6. 8 6 -1 1 -1 

 
It is evident from the above table that as the amount of input x is increased, the amount of input 

x
2 
replaced decreases i.e. every subsequent increase in the use of one factor replaces less and less 

of the second factor. The shape of iso-product in case of decreasing marginal rate of factor substitution 
is convex to the origin as is depicted in Fig. 12. 

 

ISO-quant with  a  Decreasing  Marginal  Rate  of  Factor  (Technical)  Substitution-  Fig-  12 

The slope of the iso-product curve at any point shows the rate at which factors substitute for 

each other or replace each other with output remaining constant. This rate is given by the ratio 2x / 
2x . The expression 2x / 2x is called marginal rate of technical substitution of x for x . In the above 

1 2 1 1 2 

diagram, MRS x
2
x

1 
is diminishing since less and less units of input x

3 
are required to be given up when 

the application of x
1 

is increased by one unit. The value of 2x / 2x becomes smaller and smaller. 

It may be noted that though there is a scope for replacing one factor with another, there is a limit to 

the process. There reaches a point beyond which substitution may be difficult and expensive. In case 

the factor becomes complimentary, the iso-product curve will become parallel to the axes as has been 

depicted in Fig. 13. 
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Iso-quant Showing the Limits of Substitutability of Factors -Fig. 13 

The two factors : are substitutes between points ‘a’ and 'b' & beyond these points they become 

complementary because the excess of one factor or the other is unlikely to affect production in either 

direction. 

If the iso-product curves turn away from the factor axes as a result of the surplus factors 

becoming liabilities in production, then the same level of output can be maintained only if both factors 

are employed in larger quantities, Fig. 14 illustrates this situation. 

Both factors are required in large quantities at the extremities just to maintain production. (Such 

a situation arises when the marginal productivity of both the inputs becomes negative). It is clearly 

irrational to use a combination of inputs represented by points, 'a' (or beyond it) and 'b' (or beyond it) 

on the curve. The same amount of output can be produced by using less of input x
1 

or input x
2 

or both. 

What is meant here is that the rational segment of the curve consists only of those points where’the 

two inputs are substitutes for each other and not complementary to each other. 

We should, thus, note that as in the case of a production function, an iso-quant too, has three 

stages of production. Only one of them, i.e. the middle one where the inputs are substitutes for each 

other, is stage of rational production. 

Rational and Irrational Segments of an Iso-quant - Fig. 14 
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6.7.3 Iso-cost Line 

Before we are able to find out the least expensive combination of inputs to be used to produce 

a given output, it is necessary to know what an iso-cost line is. 

Just as an iso-product curve can be constructed to indicate all possible combinations of two 

variable factors which will produce the same level of output, similarly an iso-cost curve can be drawn 

to indicate various combinations of two variable inputs which can be purchased with the same amount 

of money. In other words, an iso-cost curve (infact, it will be a line if the prices of the two inputs are 

fixed) contains all those points which represent various combinations of two variable inputs that cost 

the same amount. 

Here total cost is a function of the quantities of two inputs, say x and x used and it can be 

graphed in a manner similar to the production surface. Just as production surface is characterised by 

iso-product curves similiarly, total cost surface can be represented by ISO-cost lines. 

Suppose, a farmer has Rs. 40 to spend upon two variable factors, x
1 

and x
2
. Further suppose that the 

price of one unit of x is Rs. 2.00 and that of one unit of x is Rs. 4.00. He can buy the following 

combinations of two inputs. There are many other combinations which have not been given in the 

table). 

Table 7. Iso-cost Schedule 

Combination No. Input x Input x 
 

1 20 0 

2 16 2 

3 12 4 

4 8 6 

5 4 8 

6 0 10 

All the above 6 combinations of two variable input, x
1 
and x

2
, cost the same amount An iso-cost line 

for Rs. 40 is shown in Fig. 15. 
 

An iso-cost Line - Fig. 15 
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In the above figure, a b is the iso-cost line which indicates various combinations of two variable 
inputs x

1 
and x

2 
which can be purchased by the same amount i.e. Rs. 40. An iso-cost line can be drawn 

for any level of total expenditure. A few iso-cost lines are drawn in fig. 16. 
 

 
A Set of Iso-Cost Lines - Fig. 16 

The equation of iso-cost line can also be obtained. Denoting the cost per unit of input x
1 
as Px

1 

and per unit cost of input, x
2 

as Px
2 

then the total cost (TC) is given by : TC = x
1
.Px

1 
+ x

1
, P

1 
or x

1
, 

Px
1 
= 

TC = x
1
.Px

1 
+ x

2
.Px

2
 

or x
1
.Px

1 
= TC-x

2
.Px

2
 

TC Px 

or x
1   

= —— = x
2   

—— 
Px Px 

Here the slope of the iso-cost is Px
2 
/ Px

1 
while the intercept on Y axis is given by TC/Px

1
. For 

the given prices, the iso-cost line for total cost of Rs. 40 in fig. is 

40 4 

x
1  

= —— - x
2  
— 

2 2 

or x = 20 - 2x 

 
The iso-cost lines are linear and can be drawn by joining their end points only. 

Changes in input prices change the slope of the iso-cost line. A reduction in input. price means 

that more can be purchased with the same total outlay whereas an increase in input prices means that 

less can be purchased. For example, in fig. 16, a b is the original iso-cost line. As the price of input 

x
2 

fall, then a
1
b would represent new iso-cost line. Similarly, if the price of input x

2 
falls, then ab

1 
would 

be the new iso-cost line. If prices of both inputs x
1 

and x
2 

fall then we may get either a
1 

b
1
, or a

2
b

2 
as 

1 
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iso-cost line depending upon the extent of price fall. 

6.7.4 Least Cost Combination of Two Factors 

It has been explained in the above section that a given level of output can be produced using 

many different combinations of two variable inputs. Usually no two of these inputs combinations will 

have the same cost. Therefore, one combination of the two variable inputs must necessarily be 

cheaper than all others. The problem of cost minimization is to determine that combination. For this 

purpose, we use the iso-cost lines and iso-product curve showing the output that is required to be 

produced. 

In order to recapitulate, we define iso-cost lines and iso-product curves in brief, An iso-cost line 

shows all possible combinations of two inputs which can be purchased for a given cost whereas an iso-

product curve shows the various combinations of two variable input which can be used to produce the 

same level of output. It is quite obvious that if the iso-quants are convex to the origin, the point where 

an iso-cost line is tangent to iso-product curve represents a minimum cost factor combination. This has 

been depicted in the given fig. 17 

Fig, 17 shows an iso-product curve labelled 100Z and a series of a iso-cost line representing 

various cost levels. All these iso-cost lines are parallel to each other because the factor prices are 

assumed to be the same in each case. The cheapest of combination of two variable input, x, and x 

is given by the point of tangency i.e, P. Thus, it is profitable for the producer to use Oa amount of input 

x
1 
and Ob amount of input X

2 
to produce 100 units of commodity Z. Other combinations such as those 

represented by C and D are feasible but are more expensive because they fall on higher iso-cost lines. 

The least-cost condition can also be defind algebraically. The combination of inputs (based upon 

fig. 17) which will yield a given quantity of output at minimum cost is where the slope’of the iso-quant 

Determination of Minimum Cost Combination of Inputs. Fig. 17 
 
 

is equal to the slope of the iso-cost line; i.e. 

2x
1 

Px
2 

(MRS) ——  = —— 

2x
2 

Px
1
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1 1 2 2 

1 1 2 2 

1 1 2 2 

 

This may also be written as : 

Px 2x = Px .2x 

The sign 'minus' indicates that the cost of adding one unit of input x, is equal to the reduction 

in cost achieved through the reduction in the amount (due to substitution) of the other input x . If at any 

point on the iso-quant; 

Px .2x < Px .2x 

then the cost of producing the given output level could be reduced by increasing the input x
2 
and 

decreasing the input x
1 
because the added unit of x

2 
costs less than the cost of unit x

1 
it replaces. On 

the other hand, if any point on the iso-quant gives. 

Px .2x < Px .2x 

then the cost of producing a specified quantity of output can be reduced by using less units of 

input x
2 
and adding more units of input x

1
. 

In the above equations, (as already pointed out) the negative sign (-) only indicates falls in total 

cost when the input x
1 

reduced at the margin. Some economists do not bother about this negative sign 
and only say that in equilibrium Px .2x < Px .2x Fall in the use of one input when the other is increased 

1 1 2 2 

is taken for granted. We shall be using this form of equation in the situation described below. 

6.7.5 Case of More Than Two Variable Inputs 

In many cases, we require more than two factors-to produce a given amount of output. When 

more than two factors are considered, the graphic representation which may depict minimum cost 

combination, becomes rather difficult. However, the condition for least-cost combination for more than 

two inputs can be shown algebraically : 

For two inputs x
1 

and x
2
, the least-cost combination is 

Px
1
.2x

1 
< Px

2
.Px

2
 

It should also be true for inputs x
1 

and x
3
. In other words 

Px
1
.2x

1 
< Px

3
.2x

3
 

For n inputs, the equation will accordingly, be ; 

Px
1
.2x

1 
< Px

2
.2x

2 
= Px

3
.2x

3
.................. = Px

n
.2x

n
 

The assumption on which the above conclusion is based is that prices of various inputs remain 

constant whatever be the amount of these used for producing the given output. 

Expansion Path 

Each level of output or iso-product curve will have its own particular least-cost combination 

(LCC) of factors. If all these LCC points are joined, we get a line (or a curve) called expansion path 

as shown in Fig. 18. 
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Expansion Path Fig. 18 

This expansion path shows how resources should be used as more funds become available. 

It also indicates the least cost combination of inputs at particular output levels. 

A line (or a curve) connecting the least-cost of inputs of all output level is called Iso-cline-'iso' 

means equal and cline means inclination. The iso-cline passes through all iso-product curve where iso- 

cost lines and iso-product curves have equal slopes, i.e. the point of tangency. There is a infinite 

number of iso-clines OM in the above case is one of the isoclines also. This need not, as indicated 

above, always be a straight line. 

6.8 SUMMARY 

This lesson explains the principles of Resource allocation and Production Function in agriculture 

sector. 

Production Function 
 

 

Defination  Types of Production Function 

quantitative relationship (i) Increasing Prodcution Function 

between Inputs or Output (ii) Decreasing Production Function 

Y = F (x) (iii) An increasing-decreasing Production 

  function 

output input   

In actual practice, output depends 

upon many factor 

Y - f (x
1
, x

2
, x

3
,....................x

n
) th 

Average Physical Product and Marginal Physical Product and their relationship. 
 

Y 2Y 

APP = —— MPP = —— 

X  2X 

 
Relationship 
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Regions of Production Function 

(i) Region I - Irrational Production 

(ii) Region III - Irrational Production 

(iii) Region II - Rational Production 
 

 
Factor - Factor 

Relationship 

Types - (i) Inputs that combine in fixed proportions 

(iii) Inputs that may be substituted a constant rate 

(iii) Inputs for which rate of substitute varies. 

 
   (i) Isoquants Least Cost Combination 

(ii) Iso-cost Line where Isoquants is tangent to Iso-cost line 
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6.9 MODEL QUESTIONS 

1. Explain the following : 

(a) production Function 

(b) Isoquants 

2. Describe the stages of rational and irrational production in Factor-Factor relationship. 
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Lesson-7 
 
 
 

ECONOMICS OF AGRICULTURAL PRODUCTION - II 
 

STRUCTURE 

7.0 Objectives 

7.1 Introduction 

7.2 Production Possibility Curve 

7.3 Marginal Rate of Product Substitution 

7.4 Relationship among Products and the resultant Production Possibility Curves. 

7.4.1 Joint Products with Fixed Proportions. 

7.4.2 Competitive Products 

7.4.3 Complementary Products 

7.4.4 Supplementary Products 

7.5 The Iso-Revenue Lines 

7.6 Optimum Product Combination 

7.6.1 Product Price changes and optimum product combinations. 

7.6.2 Optimum Product Combinations in case of complementary products. 

7.6.3 Optimum Product Combinations in case of supplementary products. 

7.7 Expansion path in Product-Product Analysis 

7.8 Optimum Combinations for multiple products and multiple inputs-A General condition. 

7.9 Agriculture and Perfectness of Resource Allocation. 

7.10 Summary 

7.11 References 

7.12 Model Questions 

7.0 Objectives 

After going through this lesson, you will be able to : 

• explain production-possibility curves, marginal rate of transformation and relationship among 

different products (Joint, competitive and complementary) and production possibility curve. 

• draw and explain Iso-Revenue Lines. 

• discuss optimum product combination in different situations such as in case of price change, 

complementary and supplementary products. 



88 
 

2 

 

• derive expansion path in Product-Product Analysis 

• elaborate the optimum combination for multiple products and multiple inputs. 

• comment upon the limitations of perfectness of resource allocation in agricultural sector. 

• answer model questions. 

7.1 Introduction 

In the earlier-lecture script, we had discussion about two production decision : one describing 

the relationship that exists between inputs of variable factors and output, i.e. factor-product relationship 

and the other relating to the determinations of combinations of two or more factors in the production 

of one output, i.e. factor-factor relationship. As pointed-out earlier, the third production decision concerns 

the product-product relationship, that is, decision as to which combination of crops or liverstock products 

should be produced from the available stock of inputs. In product-product relationship, we study the 

combinations of two or more products that should be produced using the same amount of an input. 

A producer is interested in knowing what effect the production of one product has upon the production 

of another product and the profits. Thus, the problem before the producer is 'what combination of two 

or more products should be produced ?’ 

SECTION I 

7.2. PRODUCTION POSSIBILITY CURVES : 

Suppose that one variable input x can be used to produce two products y
1 

and y
2 

and that all 

other inputs used to produce these products are highly specialised and cannot be diverted from one 

crop to the other crop. In other words, we ignore the problem concerning their use. Therefore, the 

farmer has to determine only how much of input x should be used in the production of y, and how much 

in the production of y . The given amount of input x that can be used to product y, depends upon the 

amount of input x used in the production of product y
2 

and vice versa. In other words, the amount of 

produce y, that can be produced depends upon the amount of product y
2 

that is produced. Algebraically, 

this relationship can be written as. 

y
1 

= f (y
2
) or y

2 
= g (y

1
) 

 
Table-I Production Possibilities 

 

x (input) y
1 
(Commodity) MPPxy

1
* x (input) y

1 
(Commodity) MPPxy

2
* 

0 0 - 0 0 - 

1 7 7 1 12 12 

2 13 6 2 22 10 

3 18 5 3 30 8 

4 21 3 4 36 6 

5 23 2 5 38 2 

6 24 1 6 39 1 

 
*MPP xy

1 
or MPP xy

2 
mean the marginal physical product of input x when used to produce y

1 

commodity, or y
2 
commodity, respectively. 

Two production functions, one for product y
1 
and one for product y

2
, are presented in the table 
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1, and these production functions use the same amount of variable input x. All other Inputs are highly 

specialized. 

It is evident from the above table that 24 units can be produced of y
1 

by using six units . of input 

x or 39 units can be produced of y
2 
by using six units of input x. Many combinations are possible within 

these two extremes, i.e. when the farmer had six units of variable input x. Below we show a few 

production possibilities when the farmer has a total of (a) 4 units of variable input x and (b) 6 units of 

variable input x. 

Table 2. Production Possibilities of y, and y, with 4 Units of x and 6 Units of x 
 

 Production Possibilities 

at x”’4 

 Production Possibilities 

at x = 6 

 

y
1

 + y
2

 y
1

 

 

+ y
2

 

 

21 
 

+ . 0 
 

24 
 

+ 
 

0 

18 + 12 23 + 12 

16 + 22 21 + 22 

7 + 30 18 + 30 

0 + 36 13 + 36 

  7 + 38 

  0 + 39 

 

These combinations represent production possibilities for four units and six units of the variable 

input x. Thus, production possibilities, show all possible combinations of two or more product that can 

be obtained using the same amount of variable input x. The graphic representation of these production 

possibilities (in case of two commodities) is named as productipn possibilities curve, which is depicted 

in Fig. 1. 
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In Fig. I, each production possibility curve show all combinations of two products that can be produced 

using four units of variable inputs x or six units of variable input x. This curve is also named product 

transformation curve because one product is transformed into another product not physically but by 

transferring resources from one product to another. Finally it may also be called iso-resource curve 

because each output combination on a given curve has the same resource requirement. 

7.3. THE MARGINAL RATE OF PRODUCT SUBSTITUTION (MRPS) OR MARGINAL RATE 
OF TRANSFORMATION 

MRPS measures the extent to which the quantity of one product changes when the ourput of 

the other product is increased by one unit, provided that the amount of the input used remains constant. 

The marginal rate of product substitution of y
1 

for y
2 

is given by : 

2 
2 

MRPSy
2
y

1 
=  —— 

2 
1 

 

MRPS it is obvious, measures the slope of the production possibility curve at a given point. 

7.4 RELATIONSHIP AMONG PRODUCTS AND THE RESULTANT PRODUCTION 
POSSIBILITY CURVES 

Various types of relationship exist among crops which are discussed below : 

7.4.1 Joint Products with Fixed Proportions 

Products which result from the same production process are called joint products. In other 

words, the two products are such that the production of one without the other is not possible. In same 

cases the quantity of one product produced decides the quantity of the other product. In other words, 

the two products are always produced in fixed proportions. Production possibility curve for such joint 

products are shown in Fig. 2 and each level of input gives rise to a production possibility curve which 

is represented by a single point only. 

 

Production Possibility Curve for Joint Products with Fixed Proportions - Fig. 2 

For Production decisions, such products can be treated as one. Examples of such products are 

y 

Y 
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wool and mutton, cow and cow hides or wheat and chaff. 

7.4.2 Competitive Products 

Products are competitive when an increase in the production of one can be had only by 

reducing the output of the products, given a particular level of resources. Such products compete for 

the same inputs at the same time. When two products are competitive, they may be transformed (or 

substituted) at constant rate, increasing rate or decreasing rate as depicted in Fig. 3. 

 

 

 

Production possibility curves for Competitive Products Fig. 3 

In Fig. 3 (a) products substitute at a constant rate. As the production of y, is increased, the 

output of y
1 

decreases by the same amount. In other words, the marginal rate of product substitution 

remains constant. In algebraic form : 
 
 

2 y 2 y 2 y 2ny 
1   1 2   1 3   3 1 

—— = —— = ——— =............——— in the direction of x - axis. 
2 y 2 y 2 y 2ny 

1   2 2   2 3   2 2 

 
 

The production possibility curve in this case will be a straight line. 

In Fig 3 (b) substitution is at an increasing rate. As each additional unit of product y is produced, 

an increasingly greater sacrifice has to be made in terms of units of product y
1 

The production 

possibility curve is concave to the origin. In algebraic form : 

23
y

1 22
y

1 23
y

3 2 ny
1 

——— ——— ——— =............——— in the direction of x - axis. 

21
y

2 22
y

2 23
y

3 2ny
2 

 
It may be noted that the shape of the production possibility curve will be concave when the law 

of diminishing marginal return to variable factors is operating in case of both the commodities or when 



92 
 

1   1 2   1 3   3 1 

1 2 

1 2 

 

the marginal return to be variable input is constant in case of one commodity and is decreasing in the 

case of the other. 

In Fig. 3 (c), substitution is at decreasing rate. As the output of product y
2 
is increased, the rate 

at which the output of product y, is curtailed, steadily slows down. The production possibility curve is 
convex towards the origin in this case. 

The decreasing rate of substitution between two products y
1 
and y

2 
is algebraically expressed: 

 
2 y      2 y      2 y 2ny 

—— > —— > ——— >............——— in the direction of x - axis. 

21
y

2 22
y

2 23
y

2 2ny
2 

 
In actual practice, it is the increasing rate of substitution which applies to competitive products 

because of the operation of the law of diminishing marginal returns. In other words the production 

possibility curve is generally concave to the origin. 

7.4.3 Complementary Products 

Two products say, Y and Y are complementary if inputs used to bring about an increase in the 

output of product y also lead to an increase in the output of products y though not in the same 

proportion through out. Production possibility curve in such a case is shown in Fig. 4. 

 

In Fig. 4 (a) products y
1 
and y

2 
are complementary upto point b for a given amount of input and 

then onwards they become competitive because the output of y, can be increased only by reducing the 

output of y
1 

as shown by point C. Fig. 4 (a) gives only one extreme of the   production possibility curve 

for a given amount of input x. But complementary, if it exists, is experienced for both extremes of the 
production possibility curve as is shown in Fig. 4 (b). In Fig. 4 (b), T and H represent maximum output 

levels of y
1 

and y
2 

respectively with a given amount of an input. Over the segments AT and HB. the 

products y
1 

and y
2 

are complementary as increased production of one product raises the output of the 

other product also Whereas over the segment TH, they became competitive because the output of one 

can be raised only by reducing the output of the second. The complementary effects operate upto 

certain limits only Competition between two products, then, is resumed as shown in Fig. 4 (b). 
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7.4.4 Supplementary Products 

Two products are supplementary if the production of a product (say, y
1 

can be raised without 

increasing or decreasing the production of the other product (say, y
1
) as shown in Fig. 5 (a) by a 

change in the method of using the given input. 

In Fig. 5(a) the two products are supplementary upto point A because the output of y can be 

increased without affecting the output of y . In fig. 5 (b) over the segments AH and TB, products y and 

y are supplementary whereas over the segment HT, they become competitive. 

 

Production possibility Curves for Supplementary, Products Fig. 5 

We may like to search for an example of supplementarity by in production in agriculture. In crop 

production, much of the work is seasonal. There are periods when labour force is fully occupied and 

at other times, it is under-employed. Sometimes such labour is used to produce livestock products 

such as eggs, or pigs. These subsidiary products are obtained without any detrimental effect on the 

output of main products. 

Section II 
7.5 THE ISO-REVENUE LINE 

Besides a production possibility curve for determining the maximum revenue from a given 

production possibility curve we need another tool of analysis as well. It is an iso-revenue line. Just as 

production possibility curve is constructed to indicate various combinations of two products that can 

be produced by using the same amount of variable input x, similarly, an iso-revenue line can be drawn 

to indicate all possible combinations of two products which would yield the same total an equal 

revenue. Total revenue (TR) is the value of the output of two products y
1 

and y
2
. In symbols 

TR=Py
1   

(y
1
)+Py

2
(y

2
) where y

1   
and y

2   
represent the total amount of two products and Py

1   
and 

Py
2 

are their prices and TR implies the total revenue from the sale to the two products. 

The iso-rrevenue line passes through all combinations of two products y
1 
and y

2 
which yield an 

equal revenue as shown in Fig. 6. 

AB, EF and HT are iso-revenue lines indicating different income levels from combinations of two 
products y

1 
and y

2
. Iso-revenue lines are straight lines because output prices do not change’with 

quantity sold. Thus, the location of an iso-revenue line for any total revenue can easily be determined 
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Self Assessment Question 

Q. Define ISO revenue line. 

- -- 
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-- 

-- 
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- 

- 

- 

- 

- 

- 

- 

- 
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- 

- 

- 

- 

- 

- 

- 

- 

-- 

-- 

-- 

-- 

 

by computing the extreme point on axes and connecting these points with a straight line. In the above 
diagram, the point of Y-axis is always equal to TR/Py

1 
and on X axis is equal to TR/Py

2
. These points 

determine the amount of either y
1 

or y
2 

needed to earn a particular amount of total revenue. As total 

revenue increases, the iso-revenue line moves away from the original iso-revenue line. For example, 

EF represents a higher total revenue as compared to AB. The slope of the iso-revenue line changes 
if there is a change in the relative prices of the two products y

1 
and y

2 
as shown in Fig. 7. Let the 

original iso-revenue line be AB. Let us now introduce a fall in the prices of Y, keeping the price of y, 

at the same level. It is obvious that for earning same amount of revenue, a larger volume of y
2 

say 

OC(>OB) will have to be sold now when its price has fallen. However, the quantity of y needs no 

change for realizing the same amount of revenue just because the price of y, remains the same. Thus 

a shift in iso-revenue curve from AB to AC is due to the decline in price of y . Similarly, a shift in the 

iso-revenue line’from DE to OF is due to a fall in the price of y
1 

alone. It may also be noted that if the 

prices of the two products remain unchanged the iso-revenue line showing a higher revenue will higher 

and parallel to the one showing a smaller revenue. 

Iso-revenue lines with Changing Prices of the Products Fig. 7 

 
 

 

Section III 
7.6 OPTIMUM PRODUCT COMBINATION 

The approach to the problem of how to choose among competing products is similar to that 

used for the problem of least-cost factor combination. Here the objective is to determine the combination 

of two products that will yield maximum revenue from a given set of resources. The combination of the 
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two products which will yield the highest level of revenue, can be determined when we know the 

position of production possibility curve and of the iso-revenue line based upon given prices of the two 

products The production possibility curve represents all possible combinations of two products that 

could be produced from a given amount of a variable input/inputs. The iso-revenue line shows all 

combinations of two products, y
1 

and y
2 

which yield the same revenue. The slope of the production 

possibility curve at a point represents the marginal rate of product substitution and the slope of the iso- 

revenue line shows the ratio of prices of the two products. The maximum revenue from a given amount 

of inputs is obtained where the physical rate of substitution between two products is equal to the rate 

at which products exchange in the market. In other words, the production possibility curve the iso- 

revenue curve.must have the same slope. This is necessary condition for maximising net revenue from 

the production of two product, x
1 

and x
2
. to be shown graphically in Fig. 8. 

The three lines AB, CD and EF are iso-revenue lines. Given the prices of the two products, each 

line represents a certain level of revenue. Each line represents a higher level of revenue than the one 

immediately below it. The continuous curve LPK is the production possibility curve. 
 

 
 

Optimum Product Combination Fig. 8 
 

It is possible to achieve revenue represented by AB by producting combination of two products 

where production possibility curve intesects the iso-revenue line at L and K. But it is equally possible 

to achieve a higher level of revenue, represented by iso-revenue line CD if products combination is the 

one represented by point P. In fact, the main condition of optimum product combination is satisfied at 

point P, i.e. the production possibility curve and iso-revenue line have the same slope. The level of 

revenue represented by EF is unattainable with the resources upon which the production possibility 

curve is based. 

Thus; the optimum product combination is achieved when the choice of products confirms to 

the combination indicated by point P, in Fig. 8-where the production possibility curve is tangent to iso- 
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revenue line CD. At this point, both the production possibility curve and the iso-revenue line have the 

same slope. 

To put it differently, the highest revenue combination of two products will be represented by that 

point on the production possibility curve where one of the iso-revenue lines is tanget to the (Concave) 

production possibility curve. It is only at this point that the slopes of both the production possibility curve 

the iso-revenue lines are the same. 

7.6.1 Product Price Changes and Optimum Product Combination 

Now, we examine the effect of product prices changes upon the optimum combination of 

products. 

The effect of product price changes is illustrated with aid of Fig. 9 and Fig. 10. 

 

 
Optimum Product Combination with changing prices of Products -Fig. 9 

 

 
In figure 9 PH is the production possibility curve and AB is the original iso-revenue line. The 

optimum product combination is represented by point E and the producer produce ON units of produce 

y
1 

and OM units of product y
1
. Now, we suppose that the price of Product y

1 
falls and the iso-revenue 

line AB takes the shape A
1
B1. The new optimum point is E

1 
and it will be profitable to produce less of 

product y
1 

and more of product y
2 

Now ON
1 

units of y
1 

and OM
1 

units of y
2 

should be produced (under 

the new price situation). 
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Optimum Product Combinations with Changing Prices of Products Fig. 10 

On the same lines, Fig. 10 illustrates the case when price of product y
2 

falls and of product y
1 

remains constant. Optimum point of production will shift from E to F
1
. 

It may be of some theoretical interest to examine the optimum product combination when the 

production possibility curve is either linear or convex to the origin, i.e. when it shows a constant or 

decreasing marginal rate of product substitution In such case only one product should be produced in 

order to earn maximum revenue as shown in Fig. 11. 
 

 
Optimum Combination in case of Products with Linear or Convex Production Possibilities Curves-Fig. 11 

In this figure AB, CD and EF represent iso-revenue lines. In fig. 11 (a), AF and in fig. 11 (b) ELB 

represent production possibility curves. It is evident that. in both cases, in order to reach the highest 

level of revenue, only one product should be produced. To earn maximum revenue, onty product y
2

 

should be produced for (a) and product y
1 

for (b). The iso-revenue line reached in this way pt. F in (a) 

and pt. E in (b) is the highest. Tangency conditions derived earlier are no longer valid. 
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7.6.2 Optimum Product Combination in case of Complementary Products 

Products are complementary when an increase in the production of one product causes an 

increase in the production of the other product when the total amount of inputs used on the two are 

held constant. In such cases, both products should be produced regardless of the either product. This 

is true even if the price of the subsidiary crop falls to zero as depicted in Fig. 12. 

In the following fig. 12. AB, CD and EF are iso-revenue curves when the price of product y
2 

is 

assumed to be zero. It is evident from the figure that even at zero price of product y
2
, it should be 

produced to get the maximum possible revenue at P on the production possibility curve APH (the point 

where production of y
1   

is the highest.) In case, product y
2 

is not produced the output of products y
1 

would fall to point. A and to a lower revenue represented by the iso-revenue line AB. The production 

at any point between A and P in the present case is irrational. 

Optimum Product Combination (Complementary product with Price of One Product Being Zero) Fig. 12 

Now suppose the price of product Y
2 

is positive, however, low it may be. A question crops up. 

How much y and y should be produced when the prices of both the products are positive? The 
answer is illustrated with the aid of Fig. 13. 

 

 
Optimum Product Combination with Positive Prices of Products Fig. 13 
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In the above figure, EF and CD are iso-revenue lines and APH is the production possibility curve 

in this diagram, the two products have been shown to be complementary between point A and point 

T and competitive between points T and H. According to the iso revenue line CD, it is profitable to 

operate in the competitive range and ON of product y
1 

and OM of product y
2 

should be produced to 

get maximum possible revenue. With the same price ratio any other combination of two products, say, 

output ON
1 

of product y
1 

and output OM
1 

of product y
2 

results in lower revenue represented by iso- 

revenue curve EF. 

The conclusion that emerges from the consideration of above two diagrams is that in case of 

complementary crops if the price of crop y, is zero, equilibrium point will suggest that maxmum of y 

on the curve should be produced. If prices of both the products are positive, equilibrium will be within 

the competitive range of the production possibility curve. The conclusion will be similar if the price of 

y is zero and y is positive. In that case, in equilibrium maximum of y should be produced. 

7.6.3 Optimum Product Combination in Case of Supplementary products 

Two products are supplementary when the output of one product can be increased without 

increasing or decreasing the output of the other product. The problem here is : in what proportion such 

products should be produced? The Fig. 14 illustrates this. 

 
 
 

 

Optimum Product Mix (Supplementary Crops) with Price of one Product being Zero Fig. 14 

With price of product y
2 
equal to zero. iso-revenue line APL is horizontal, APH is the production 

possibility curve. Between point A and P, products y
1 

and y
2 

are supplementary and over the segment 

PH, they are competitive. It is rational and profitable for the producer to produce at any point between 

A and P in case the price of product y
2
. 
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(a) Fig. 15. (b) 

Production Possibility Curve Both Products Production Possibility Curve with Products 

Complementary as well as Competitive Both Supplementary as well as Competitive 

is zero (show by horizontal iso-revenue line APL). A zero price of product y
2 

is rather an exception. If 

the price of product y
2 

is positive, but low, it is rational to produce product y
2 

at least up to the point 

represented by P in the figure 14. This is illustrated by iso-revenue line CPD, only at P the iso-revenue 

curve is tangent to the production possibility curve. 

In the Fig. 12 to 14, we have discussed the determination of equilibrium point with supplementarity 

or complementarity of two crops being shown only on the upper side of the production possibility 

curves. If fact this characteristics of the two commodities can appear on both sides of the production 

possibility curve, as shown in the diagram 15. 

In the above diagram 15(a) and 15 (b) PQ and SR parts of the curve indicate complementary 

or supplementary relationship. Equilibrium will always be on the QR portion of the production possibility 

curves if the prices of both the products are positive and in fact they are usually positive. This part of 

the curve is called the stage of rational production. The other two stages namely stage 1 and 3 are 

called stages of irrational production because the revenue will be lower if production is at some point 

in these stages. (Here it may be noted that this conclusion is similar to that arrived at with reference 

to an increasing-decreasing marginal return production function for factor-product relationship or an 

isoquant for a factor-factor relationships, as discussed in the earlier lecture script. The production 

function, the isoquant and the production possibility curve, all have three stages of production and the 

2nd stage in the rational stage of production). 

7.7 Expansion Path in Product-Product Analysis 

In the case of factor-factor relationship, we derived a line (or a curve] which indicate the least-cost 

combination of inputs for various levels of output. That was an expansive path for factor-factor relationship. 

Similarly in product-product relationship, we can derive a curve which shows maximum possible revenue 

which a farmer can earn from the production of two products y
1 

and y
2
. When resources at his command 

start growing. As increasing amounts of resources become available, a farmer may wish to expand output. 

The pattern of expansion which should be followed can be indicated by an expansion curve (or a line in some 

cases) as shown in fig. 16. 
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Self Assessment Question 
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Expansion Path in Product-Product Relationship Fig. 16. 

In figure 16. OA is the expansion line which is derived by joining all points of tangency between 

the iso-revenue lines (broken) and production possibilities curve (solid lines). As one moves along the 

expansion line, total revenue increases and output of the two products y
1 

and y
2 

also increases. At all 

points on the expansion line the slope of the iso revenue lines is equal to the slope of the production 

possibilities curves. In symbols : 

2y Py 

—— = —— 

2y Py 

 

or 2y Py = 2y Py 
 

 

 

7.8 Optimum Combination for Multiple Products and Multiple Inputs A General Condition 

In the above analysis we have discussed equilibrium condition for different relationship separately. 

This, however, does not mean that the three relationships are independent of each other. These are, 

intact, the three facets of one equilibrium i.e. equilibrium of a firm producing multiple products and using 

many inputs. The disturbance in the equilibrium of one facet will disturb the equilibrium of other facets. 

In fact, there is one basic single condition for optimum allocation of resources from which the equilibrium 

conditions for various facets have been derived. Without resorting to the mathematical proof of this 

assertion, we give below this general condition. Assuming there are two commodities A and B and two 
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inputs x and y, the general condition will be : 

Marginal value productivity of x in producing A 

————————————————————— 

Price of x 

Marginal value productivity of x in producing B 

=      ————————————————————— 

Price of x 

Marginal value productivity of y in producing A 

=      ————————————————————— 

Price of y 

Marginal value productivity of y in producing B 

=      ————————————————————— 

Price of y 

= 1. 
 
 

The cost of production on a farm will be the least and total profits maximum when the above 

condition is satisfied. 

7.9 Agriculture and Perfectness of Resource Allocation 

A question often raised is how far in actual practice resource allocation is perfect in agriculture. 

In other words how far are the above general condition of resource allocation satisfied in agriculture? 

Obviously the conditions are not always satisfied. There are many reasons for this. These are : 

a) Uncertainty in agriculture : Agriculture suffers from uncertainty of various types 

Mostimportant are the yield uncertainty and the price uncertainty. This means that the farmer does 

neither know exactly what will be the marginal physical productivity of an input not does Pre exactly 

know the prices that will prevail when the crop actually reaches the market. Even   if   there    is 

certainty about the prices at a moment of time there may be unanticipated changes in prices over the 

period during which the production process is completed. 

b) Shortage of Capital and other inputs : Even in a situation where there is full certainty 

about yield and prices, the resources available with the farmers may not be sufficient to reach the 

equilibrium situations. MVPs may continue to be higher than the prices of the input, and the general 

conditions of equilibrium may not be attained. 

c) Illiteracy of the Farmers : Relatively lower standard of education of the farmers in 

general is an accepted truth. They are generally not so calculating as a businessman or an industrialist 

is. In fact, business motive, in many cases, may not be very strong with the farmers. This   i      s 

because agriculture is not a source of profit but a mode of living. This social motive may interfere with 

the business motive and may often dilute the latter. 

d) Existence of small Farms : One important feature in the matter of cropping pattern on 

small farmers is that it is mainly geared to the domestic needs. These farmers are quite common in 

many economies and the market forces in their case do not have much influence on resource allocation 

simply because the small farmers neither purchase many inputs from the market nor sell much output 

in the market. They are, so to say off the market. There is a real possibility that resource allocation 

is not optimum in their case. 
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e) Defective Institutional Set-up : Sometimes the resource allocation is not perfect 

simply because the institutional set-up under which the farmers work is not conductive to such an 

allocation. If, for example, the land is under share tenancy and the interests of the tenant and the owner 

come into clash, say, in the matter of deciding about the cropping pattern, the resource allocation may 

not be perfect. 

f) Excessive Use of Family Labour : The farmer generally considers the family labour as 

a free input. As such he is not bothered about the right quantity of family labour to be used on the farm. 

When the farms are small and the families are large, there is every possibility that the use of family 

labour on the farm is likely to go beyond the optimum point. Use of family labour may be pushed into 

the third stage (irrational stage) of the production function. This is a state of disguised unemployment 

so far as the use of the family labour on a farm is concerned. 

g) Domestic Needs : Production for domestic needs is not influenced by the operation of 

market forces. The ratio of the output produced on a farm, required by its operator and his associates 

for domestic purposes is much higher as compared with the corresponding ratio for the products of 

an industrial unit. The crop mix on a farm, accordingly may not be the remunerative. 

7.10 Summary 

In continuation of the previous lesson, this lesson throws light on the Product-Product relationship 

i.e. what combination of two or more products should be produced by the Producer. 
 

 
Production Possibility Curves 

 
 

Defination 

P.P.C. show all combinations Marginal Rate of Product Substitution 

of two products that can be produced 

using variable input X 

2 
2 

MRPS
y2y1 

= ——— 

2 
1 

Relationship with other Products 

(a) Joint Products with Fixed Proportions 

(b) Competitive Products 

(c) Complementary Products 

(d) Supplementary Products 

I. Production 

Possibility Optimum Product Combination 

Curve (a) in case of price change 

(b) in case of complementary goods 

II. Iso-Revenue (c) in case of supplementary goods 

Expansion Path 

Y 

Y 
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7.12 MODEL QUESTIONS 

Q. Define Production Possibility Curve. Explain the relationship among production. Possibility 

asure and various products. 
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PRODUCTION ANALYSIS 

 
STRUCTURE 

8.0 Objectives 

8.1 Introduction and meaning of Production Function 

8.2 The Cobb-Douglas Production Function 

8.2.1 Reasons for the popularity of Cobb-Douglas Production Function 

8.2.2 Geometrical expression of Cobb-Douglas Production Function 

8.2.3 Marginal Product in case of a single variable Cobb-Douglas Production Function 

8.2.4 Elasticity of Production 

8.2.5 Geometrical expression of two variable Cobb-Douglas Production Function 

8.2.6 Marginal Product in case of two input Cobb-Douglas Production Function 

8.2.7 Isoquants of Cobb-Douglas Production Function 

8.2.8 Isocline for the Two Variable Cobb-Douglas Production Function 

8.2.9 Returns to Scale 

8.2.10 Important conclusion about Cobb-Douglas Production Function 

8.3 Shift from Cobb-Douglas to Duality Culture 

8.4 Multi Product Production 

8.5 Summary 

8.6 Model Questions 

8.0 OBJECTIVES 

After going through this lesson, you will be able to : 

* state the meaning of production function 

* list the Important features of Cobb-Douglas Production Function 

* Shift from Cobb-Douglas to Duality culture 

* understand the Multi-product production 

This chapter is devoted to discussion of one of the important tools of analysis, used in Farm 

Management. i.e. 

8.1 THE PRODUCTION FUNCTIONS 

In an earlier chapter, we have examined the principles necessary for maximising the profits on 

a farm. There, we have explained what a production function means and what an isoquant or a 

production possibility curve implies. We have, in that chapter, repeatedly emphasised that for optimum 

resource allocation, we have to make use of one or more production functions. But that was all on a 
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theoretical plane. In practical life, unless we have knowledge about the nature of production function 

itself, we cannot know the point which will indicate the optimum utilisation of resources. We know, that 

the equality of the marginal value productivity of a factor with its price is the general condition, necessary 

for its optimum use. But the main question is how to determine the marginal value productivities of 

various factors or the direction in which these marginal value productivities move when the quantities 

of various factors are changed. For this, we have to fit a production function to the given data. The first 

important question that arises in this regard is the nature of production function itself. Only that production 

function should be fitted and utilised for further empirical analysis which is statistically, a good fit. This 

assertion in turn, leads to another problem. We must know about various production functions that can 

be fitted to the given data. This brings us to the description of some important production functions that 

have been or can be used for analysing problems of resource use in agriculture. 

8.2 THE COBB-DOUGLAS PRODUCTION FUNCTION 

This production function is known as such after the name of its authors Cobb and Douglas. The 

function was explained in an American journal in 1928. They fitted the equation of the type 

P’ = bLKC1-K
 

or, put in other terms, P' = bLαCβ where α + β = 1, to the data for American Manufacturing 

Industries for the period 1899-1922. In this equation, P’ represented the predicted index of manufacturing 

output over the period, L was the index of employment in manufacturing industries and C was the index 

of fixed capital in the industry. 

This function, in fact, can be traced to Wicksell. He gave in a footnote, the function as P = aαbβcy 

where α + β + y was equal to 1 (as in Cobb-Douglas function where k + 1 - k = 1 or α + β = 1). 

The Cobb-Douglas function, though originally applied to industry, later began to be applied to 

agriculture also. The earliest application of this type of function appears to be by K. Kamiya of Tokyo 

University in 1941. However, in this very attempt, one restraint imposed by the original Cobb-Douglas 

production function, i.e., α + β = 1, was relaxed and values of α and β were determined independently 

of each other. Since then, the Cobb-Douglas production function has been extensively applied to data 

concerning agriculture and in majority of cases, constraint of α + β being equal to 1 has been given 

up. Further, the number of factors included in the production function is no longer confined to two only 

i.e., Labour and Capital. Now, many inputs are being used as independent variables in such a production 

function. The production function used now-a-days can be described in the following form : 

Y = ax
1
αx

2
βx

3
y..... 

where α + β + y may or may not be equal to one. It all depends upon the value of α, β, y as determined 

after the function has been fitted. This type of function has been called by Heady as Cobb-Douglas type 

production function rather than Cobb-Douglas production function - a name reserved for the two input 

production function with α + β being equal to 1. 

8.2.1 Reasons for the popularity of Cobb-Douglas Production function 

The reasons for relatively greater popularity of Cobb-Douglas production function for analysing 

resource use problems in agriculture are as follows : 

(1) Unlike many other production functions, this production function assumes that all inputs are 

complementary inputs at the minimum level. It assumes that if even one input is completely 

missing, the production will fall to Zero. At other levels, this function permits substitution between 

various inputs. 
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(2) It is easier to know the elasticities of production of various factors with the help of this type of 

production function. This is because for estimating elasticities through other production function, 

we shall be requiring relatively more degrees of freedom. 

(3) It tells us whether the returns to scale are constant, increasing or decreasing, depending upon 

whether the sum of α, β, y etc. is equal to 1, more than 1 or less than 1. 

(4) In case, there are two inputs used for fitting the production function and α + β = 1, the values 

of two coefficients, i.e., α and β will also indicate the relative share of the corresponding factors 

in the total output when the factors are paid according to their marginal value productivities. 

8.2.2 Geometrical expression of Cobb-Douglas Production Function 

The geometrical form of the Cobb-Douglas production function depends upon (a) the number 

of independent variables used in the production function and (b) the value of the coefficients, i.e., α, 

β etc. which emerge after the function has been fitted. If, for example, only one independent variable 

has been used and the value of the coefficient (α) is 1 (as there is no other variable, other coefficients 

will obviously be missing), the emerging function Y = ax1.00 will be a straight line passing through the 

origin. (In this function, Y is the output, a is the constant term and x shows the units of input.) Marginal 

product of input x in this’ case, as we shall see later, is constant. If the function that emerged is of the 

type Y = a x1.1, it will find expression through a progressively rising curve, of course starting from the 

origin (Marginal product of the input x in such a case will be rising). If on the other hand, the function 

happens to have a coefficient (α) with value less than 1, say, e.g., Y = ax0.75, the function will be 

represented by a rising curve, progressively moving towards a maximum. (This means that marginal 

product is constantly declining and tending towards zero.) The diagrams (1a to 1c) describe these 
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Fig.8.1 

8.2.3 Marginal Product in case of a single variable Cobb-Douglas Production Function 
We know that the slope of a production function indicates the marginal product of the independent 

factor. In case of a single input Cobb-Douglas production function, the marginal product of the independent 

factor, i.e., the input x, is dY/dx which shows that it will remain constant, or increase or decrease, 

depending upon whether α = l, > 1 or < 1. For example, if α = 1, the marginal product will be equal 

to adx0 which will always have be a constant value. If 

dY 
α > 1, —— 

dx 

i.e., marginal product of x wilh be rising and if α < 1, it will be falling. The three shapes of the production 

function given above clearly show various types of changes in the marginal products. 

It may further be noted that the marginal product pertaining to a single variable production 

function of the Cobb-Douglas type-will have the same sign throughout, i.e., it will be either positive or 

negative, depending upon the sign of the coefficient of the variable input, irrespective of the amount of 

the input used. 

8.2.4 Elasticity of Production in case of a single variable Cobb-Douglas Production 
Function 

Another point to be noted, is with regard to the elasticity of production in case of a single variable 

Cobb-Douglas Production function. It is constant over the entire input-output curve and is equal to the 

coefficient of the independent variable. 

This can be easily explained as follows : 

Elasticity of Production 

Relative change in production 
=     —————————————————— 

Relative change in input 
 

2Y 
—— 
Y 2Y x dY x 

= —— = —— . — or —— . — 
2x 2x Y dx Y 
—— 

x 
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Now, for the function Y = axα 

dY 
—— = α axα-1

 

dx 

x αaxα
 

So, Ep = αaxα-1 . — =  ——— 
Y Y 

As axα = Y, 

αY 
Ep = —— = α 

Y 

8.2.5 Geometrical expression of two variable Cobb-Douglas type production function 
Suppose the two variable Cobb-Douglas production function is represented by : 

Y = aXαZβ
 

The introduction of one more variable in the single variable Cobb-Douglas function makes the 

diagram a bit more complicated. Now, as is the case with every two variable production function, 

instead of a curve we have a production surface. Diagram 2 shows how a production function, with 

two inputs, will be represented diagrammatically. 

Fig. 8.2. Cobb-Douglas Production Function with two independent variables. 

In the diagram, Y is the output and X and Z are the two inputs. Here the diagram takes a three 

diamensional form where quantities of resources are measured along horizontal Axes on the input 

plane and output is measured vertically. The production surface, consists of a large number of production 

curves, as shown above. For example, the curve Z
2
I
1   

indicates how the production moves when Z is 

kept constant at Z
2   

level and input X goes on increasing. We shall have a different curve if we keep 

Z constant at a different level. Similarly we can have other curves by keeping X constant at different 

levels and vary Z. All points on the production surface will represent some combination of X and Y and 

we must note that if we have two variables, the number of such combination and therefore, of the 

corresponding points on production surface will be infinite. 

If the above production surface represent a Cobb-Douglas type production function then, all 

curves for a variable factor with the other variable kept constant at some point will have the same 

characteristics as indicated for a single variable Cobb-Douglas type production function. The two 

important and necessary characteristics are (a) at each point on the curve, elasticity of production of 
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the variable factor is equal to its coefficient in the production function (b) marginal products of the 

variable in question have only plus or minus sign, regardless of the quantity of the input used or output 

produced. 

Cobb-Douglas production function or for that matter, any other production function with three 

independent variables will become more complex for purposes of diagrammatic representation. That 

is the reason that generally production functions with three variables are not explained through diagrams. 

Rather these are expressed through algebraic equations. 

8.2.6 Marginal Products in case of a two input Cobb-Douglas Production Function 

For the Production Function Y = a XαZβ 

Marginal Product of X is : 

6 Y 
—— = aZβ .α.Xα-1

 

6 Z 

and Marginal Product of Z is : 

6 Y 
—— = aXα .β.Zβ-1

 

6 Z 

Marginal Product for each input is found on the assumption that the other input is held constant 

at some level. 

8.2.7 Isoquants of a Cobb-Douglas Production Function 

As already explained, an isoquant or an iso-product is a curve showing various combinations 

of two inputs which produce the same quantity of a product. Like any other two input production 

functions, the Cobb-Douglas production function, Y = aXαZβ gives rise to set of isoquants. If for a 

particular amount of output Y, we derive, on the basis of this function, different combinations of X and 

Z, required to produce it, and represent all these combinations through a curve, we shall get an 

isoquant. If coefficients of X and Z, i.e., α & β have positive values, the isoquants for this function will 

be convex to the origin throughout and at the same time asymptotic to the input Axes. 

This can be proved as follows : 

Suppose we are given the production function Y = aXαZβ where α and β are both positive. (Here 
we are not concerned with whether α + β = 1 or not.) Suppose Y = Y

0 
i.e., a particular amount of output 

produced. Then various combinations of X and Z to produce Y
0
, will be represented by an isoquant. 

In that case, relationship between X and Z with reference to this isoquant (which we can term as the 

equation of the isoquant) will be : 

Y0 

X = ——— 
aZβ

 

 
 

Y0 1/α 

or X  =  ——— ......................................................................... (1) 
a Zβ

 

 
 

Now, as we know, the slope of an isoquant at a given point, represents the marginal rate of 

technical substitution of one input for the other. 
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0 

 

Accordingly, in this case, marginal rate of technical substitution of Z for X is 
 
 

dX 1 Y 1/α-1 Y0 1 

——  = - —— ——— .β ——.——— 
dZ α aZβ a Zβ+1

 

dX β Y
0
 

1/α 1 

or ——  = — -  —— . —— ............................................................... 2 
dZ a aZβ Z 

 
 
 

1/α 
0 

Now  —— = X Proved in (1) 

aZβ
 

 
 

dX β X 
—— = - — . —— .....(3) 
dZ α Z 

The above equation of marginal rate of technical substitution for an isoquant based upon a 

Cobb-Douglas production function clearly shows that as Z increase and is progressively substituted for 

X, marginal rate of technical substitution will go on falling. And, we know that if the marginal rate of 

technical substitution falls, the isoquant is convex to the origin. 

The fact that the isoquants are asymptotic to the axes of coordinates, is clear from the fact that 

if one variable in the above ‘equation of the isoquant’ (1), say Z is 0, value of X will be infinity. In other 

words, this means that the isoquant will meet the axis showing X at infinity which in fact, means that 

it is asymptotic to this axis. Similarly, we can show that the isoquant is asymptotic to the other axis. 

It may further be noted that the marginal rate of technical substitution of an isoquant in case of 

the Cobb-Douglas function is a linear function of the ratio in which X and Z are combined to produce 

the output represented by the given isoquant. This is quite evident from the above equation of the 

marginal rate of technical substitution, i.e., (3). In simple terms, this means that if we wish to find out 

the marginal rate of technical substitution say, of input Z for input X on any point on an isoquant 

pertainting to this production function, we have only to multiply the ratio of inputs used, ie. 

X β 

— by - — 
Z α 

8.2.8 Isoclines for the Two Variable Cobb-Douglas Production function 

The above equation also indicates another feature of the isoquants of the Cobb-Douglas type 

function. It is that if output is increased by increasing both the inputs in equal proportions and therefore 

one moves on a higher isoquants, the marginal rate of technical substitution (MRTS), i.e., dX/dZ at the 

point indicating the same ratio of two inputs, will remain unchanged. To put it diagrammatically, if all 

such points (with same MRTS) on various isoquants are joined to form an isocline, the isocline will be 

a straight line passing through the origin. This is because only such a line shows the use of two inputs 

in the same ratio throughout, Diagram 3 shows a few of these isoclines. 

Since the isoclines are straight lines passing through the origin, these will also coincide with the 

scale-lines—lines which show increase in output i.e., movement to the higher isoquant when two inputs 

Y 
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are increased in the same ratio. 
 

Fig. 8.3 Isoquants and isoclines for Cobb-Douglas Production Function. 

Yet another point needs attention in case of Cobb-Douglas function. We know that, for determining 

a point of minimum cost when a particular amount of output is to be produced, we find a point , on 

the isoquant where its slope is the same as that of the iso-cost line. Now, if another amount of output 

to be produced is represented by a higher or a lower isoquant, the same condition has to be satisfied. 

In other words, if the prices of inputs remain unchanged, the optimum combinations of inputs for 

various levels of output will be represented by a particular isocline. In case of Cobb-Douglas production 

function, every iso-cline is a straight line passing through the origin. This implies that the ratio in which 

inputs are to be mixed for minimising total costs is the same for all levels of output. This is not the 

case for those production functions where iso-clines are non linear in character or do not pass through 

the origin. So we can say that if once we have been able to determine the optimum combination of 

inputs for producing an output according to Cobb-Douglas type production function, the optimum 

combination of inputs for other levels of output are automatically determined provided prices of inputs 

do not change (or they change equiproportionally). The ratio of inputs will remain unchanged in case 

of all level of output. 

Another point to be noted in connection with the isoquants pertaining to Cobb-Douglas production 

function is that there is no point where the isoclines converge i.e., a point showing a factor combination 

used to produce maximum level of output, as is the case with a quadratic production function. This is 

simply because the Cobb-Douglas production function does not actually lay down any ceiling on the 

output to be produced. Of course, all the isoclines originate from the origin (i.e., They converge on the 

origin). 

8.2.9 Returns to scale for the Cobb-Douglas production function 

In the original Cobb-Douglas production function, Y = aLαKβ, α + β were equal to one. This 

indicated constant returns to scale. Later, as we have explained, this constraint was given up and the 

sum of α and β could take up any value. It could be more than one and it could also be less than one. 

If α + β > 1, it indicates increasing returns to scale and if α + β < 1, it indicates decreasing returns 

to scale. 

If we draw the iso-quant map for the Cobb-Douglas type production function, we can know from 

this map whether the returns to scale are constant, increasing or decreasing. For this purpose, we 
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shall have to look at one of the iso-clines for the isoquants of the Cobb-Douglas function. The iso- 

clines, as we have seen earlier in this case, also represents the scale line. If increase in output as 

shown by various isoquants is accompanied by an increase in both the inputs in the same proportion 

as that of increase in output, it will indicate constant returns to scale. If a more than proportionate 

increase in the two inputs is required for any given increase in output, it will imply decreasing returns 

to scale. On a given iso-cline, this will reveal itself by the fact that with every given (fixed) increase in 

output, distance between the successive isoquants representing the given increase in output, as 

shown by a given isocline will go on increasing. In case of increasing returns to scale, this distance 

will go on decreasing. 

If there are more than two independent variables in the Cobb-Douglas production function, the 

sum of the coefficient (α, β, y) will again determine whether ‘returns to scale’ are constant or otherwise. 

If the sum of the coefficients is equal to one, the returns to scale are constant, if it is more than 1, the 

returns to scale are increasing and if it is less than 1, the returns to scale are decreasing. 

8.2.10 Important Conclusions About Cobb-Douglas Production Function 

(To be read immediately after the discussion of Cobb-Douglas production Function in the chapter 

on ‘Tools of Analysis for Farm Management’.) 

It may be noted that during the 1970s, the Cobb-Douglas culture yielded place to the DUALITY 

CULTURE and MULTIPLE PRODUCTION ANALYSIS because of various deficiencies that came to light 

during the period of Cobb-Douglas culture. The results derived with help of Cobb-Douglas production 

function suffered from the following shortcomings. 

(1) The estimates are not robust. 

(2) Often, results show a gap between the marginal productivity and the real price of factors. 

(3) Farms use different technologies while the Cobb-Douglas production function assumes 

the same technology being adopted by all farms. 

(4) The production function does not take into consideration the difference in the quality of 

inputs used on different farms. 

(5) The production function fails to make a distinction between stock variables like capital and 

flow variables like labour. 

(6) Estimates based upon the use of data for a group of farms fail to serve as a guide for 

allocation of resources for individual farms. 

(7) Inputs are endogenous, and therefore ordinary least square estimates are inconsistent, 

though it is possible to overcome the problem of inconsistency by using certain methods. 

(8) One major flaw that has been detected in the use of Cobb-Douglas production function 

is that for fitting it, the attention is focused on the mean of logarithmic values of inputs, as 

a central tendency. 

Though it is the connect procedure for logarithmic values, it is obviously flawed as soon as the 

original values of the inputs are considered. In this regard, it has been pointed out that this procedure 

unwittingly shifts the focus from the conditional mean of the actual values of the inputs to their conditional 

median. This is not correct. Median is not the appropriate central tendency. 

Most of these defects are not specific to the Cob-Douglas production function alone. As a matter 

of fact. these can appear in case of other production function also. These defects basically arise due 

to wrong specification of independent variables, unsatisfactory basis of aggregation of various inputs 

to define a single independent variable, and aggregation of output to define a single dependent variable. 
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8.3 SHIFT FROM COBB-DOUGLAS CULTURE TO DUALITY CULTURE 

We have already pointed out that during 1970s, for estimating marginal productivities and other 

parameters, the Cobb-Douglas culture gradually yielded place to Duality culture. Under Duality, the 

technology is summarized by profit, cost or revenue functions. (In mathematical terminology, these 

functions are called dual functions and so the term— dual culture.) These functions use the pre- 

determined prices of inputs, and those of products (whichever are relevant) as their coefficients for 

determining optimality of allocation of resources. For example, the profit function is expressed in terms 

of factor and product prices and the levels of inputs used (and of the corresponding output produced) 

the cost function is expressed in terms of the prices of various inputs used for producing different 

products and the output levels, and the revenue function is expressed in terms of prices of various 

products and the inputs levels. In time series analysis, each of these functions includes a measure of 

changes in technology. Also, the profit or cost functions are allowed to include some fixed inputs and 

in such cases, these functions are qualified as restricted or short run functions. Similarly, the revenue 

or the profit functions can be restricted by the inclusion of a constraint on output (i.e., production quota) 

It may be pointed out that the estimates under Duality culture have not yielded improved results. 

The Duality has not be able to solve the simultaneous equation bias for which it was adopted As a 

matter of fact, in general, dual estimates are inferior to primal estimates (Cobb-Douglas culture) on the 

grounds of statistical efficiency. 

8.4 MULTI PRODUCT PRODUCTION 

In most of the primal estimates, value of different products on a farm is added up into a single 

dependent variable. In other words, for empirical analysis, it was assumed that there was one single 

product being produced on the farm. Obviously such a procedure distorted the results. For example, 

it gave only one estimate of marginal productivity of an input, for the farm as a whole, where as, in fact, 

it was different for different products. Also, the aggregate production function could not help in estimating 

the supply of individual products under optimum conditions. As such, in many cases, where product 

wise output and input data are available, effort have been made to use multi-product production function 

and to make product wise estimates of marginal productivities and also to suggest optimal allocation 

of resources for various products separately. 

Self Assessment Question 

Q. Define Production Function. 
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8.5 Summary 

In this lesson we have mainly leant about very important type of production function 

Production Function 

1. Cobb-Douglas 

Relationship between input & output P = bLKC1-K
 

Duality Culture 

Multi-product Production 
 

8.6 REFERENCES 

R.N. Soni, 'Leading issues in agricultural economics", Jalandhar, Vishal Publications. 

8.7 Model Question 

Q1. Define production function. Discuss in detail the working of Cubb-Douglas production function 

in care of single input and two variables. 
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SIZE OF THE FARM AND EFFICIENCY DEBATE 

 
STRUCTURE 

9.0 Objectives 

9.1 Introduction 

9.2 Size of Farm and Productivity 

9.2.1 Statistical Validity of Inverse Relationship 

9.2.2 Explanation of Inverse Relationship 

9.3 Green Revolution and Inverse Relationship 

9.4 Policy Implications of the size and Productivity relationship 

9.5 Meaning of Returns to Scale 

9.6 Labour productivity, wage rates and farm profitability 

9.7 Summary 

9.8 References 

9.9 Model question 

9.0 OBJECTIVES 

After going through this lesson you will be able to: 

• understand the relationship between size of the farm and its productivity. 

• explain the impact of Green Revolution on the inverse relationship of farm size and 

productivity. 

• know the policy implications of this relationship. 

• discuss the effect of inverse relationship on returns to scale. 

• comment upon other issues relating to labour productivity, wage rate and farm 

profitability etc. 

• answer model questions. 

9.1 INTRODUCTION 

The debate on the relationship between farm size and productivity has been engaging the 

attention of economists for over three decades. In order to understand the basic issues involved in 

discussion, it is necessary to go a little into the past. The genesis of the problem can be traced to the 

chronic food shortages which India has been facing ever since the separation of Burma. The situation 

aggravated by the Second World War set in motion a thinking about the need for a policy for agricultural 

development. Though some programmes has been launched even earlier serious discussion started 

in the post-independence era only. 
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9.2 SIZE OF FARM AND PRODUCTIVITY 

The discussion relating to the strategy for agricultural development brought into prominence two 

schools of thought based on technological approach and the other on institutional reforms. The latter 

school addressed itself, among other things, to the question of farm organization. The major objective 

of this approach was to effect a reorganization of the units of production (i.e.’’farms) to achieve high 

level of productivity and efficiency through appropriate land reforms. 

It is necessary to define the terms “productivity” and “efficiency”. By productivity, we mean the 

gross output per unit of land. Efficiency on the other hand is denoted by the surplus of value of output 

over all costs (including the imputed value of input contributed by the family itself). Since the choice 

is essentially a social one, productivity is better measured per unit of net area rather than gross 

cropped area because the farmer automatically takes care of the effect of intensity of cultivation of land 

associated with different size classes of farms. 

The initial debate on farm size policy and institutional reforms was based on 'a priori’ reasoning. 

The emergence of “Studies in the Economics of Farm Management” in the mid fifties, however, 

provided economists with a statistical base to make valid generalization. 

The main issues involved in the debate on farm size and productivity are nicely summed up in 

the following three observations made by Amartya K.Sen (1962) : 

(1) “When family labour employed in agriculture is given an 'Imputed value’ in terms of the 

ruling wage rate, much of Indian agriculture seems unremunerative.” 

(2) “By and large, the profitability of agriculture increases with the size of holding, 'profitability’ 

being measured by the surplus (or deficit) of output over costs including the imputed value of labour.” 

(3) “By and large productivity per acre decreases with the size of holding." 

It is clear that the first of the three observations concerns itself with opportunity cost of (family) 

labour and the relevance of market wage rate for the valuation of family labour. The second and the 

third of Sen's observations provide contradictory evidence as far as productivity and efficiency are 

concerned. While economic efficiency criterion lends support to large sized farms, the consideration 

of productivity per acre point in the opposite direction. 

9.2.1 Statistical Validity of the Inverse Relationship 

Using the Farm Management data of the mid-fifties for the seven States i.e. Punjab, Orissa, 

Andhra Pradesh, West Bengal, Uttar Pradesh, Bombay and Madras, Ervin Long, in 1961, made composit 

calculations fitting all the data from the State into four size groups. His results are presented in Table 

1. 

Table 1 

Average Gross Output Per Acre by Size of Farms in India 

Size of Farms (Acres) Gross Output per acre (Rs.) 
 

0-4.9 240 

5.9.9 213 

10-19.9 171 

20 and over 103 

 

The above table shows a strong inverse relationship, between of the farms and the value of 

output per acre : 



118 
 

 
 

Khusro (1964) subjected the Farm Management data to statistical analysis and confirmed the 

existence of an inverse relationship between farm size and-productivity. But when he corrected acreage 

for differences in soil fertility by using land revenue as a correction factor, the inverse relationship 

yielded place to constant relationship. Khusro’s1 findings however, cannot be accepted because of (i) 

the aggregation bias (ii) the weak statistical significance of his coefficient, and (iii) the limitations of land 

revenue as an index of soil fertility. 

Sen (1962, 1964) expressed doubts about the statistical validity of the conclusion, arrived at by 

using aggregate size class data as published in the Farm Management Studies. Ashok Rudra (1968) 

too challenged the Statistical validity of the inverse relationship that was revealed of exist on the basis 

of aggregated data. He preferred to estimate rank correlations coefficient between farm size and 

productivity. Out of the 17 coefficients, 15 had a negative sign (indicating, the existence of inverse 

relationship) and 9 of these were statistically signficant too. Rudra’s analysis from aggregation bias. His 

measure of productivity based on gross cropped area also imposes serious limitation on accepting his 

results- as a relevant and valid in the present context. 

Saini (1969-1971) using disagregated data for 9 States over a period of time ranging from two 

to three years provided firm evidence. Out of the 25- coefficient estimated by Saini, 22 had a negative 

sign and 18 of these were statistically significant also. In terms of confidence limits, the cases positive 

signs also did not rule out the existence of inverse relationship between farm size and productivity. 

Thus according to Saini, the inverse relationship turned out to be a confirmed phenomenon in the pre- 

green revolution in Indian agriculture. These conclusions were also confirmed by Deepak Mazumdar 

who points out "As the size of the farm decreases, output per acre increases." C.H. Hanumantha Rao 

(1966) also supported this thesis. 

We may here point out that some other research workers, analysing the same Farm Management 

Data collected during the fifties arrived at yet another conclusion. According to these research workers 

who included Krishna Bhardwaj (1974). A.P. Rao (1967) and Usha Rani (1971) there was no evidence 

of a significant change in production per acre as the size of the farm changed in any direction. Broadly 

speaking, all of them were of the view that yield per acre did not change as the size of the farm 

changed. Chattopadhyay and Rudra (1976) also expressed their reservation about the inverse relationship 

between farm size and productivity. 

Thus, what emerged from the debate concerning size of the farm and productivity in the 

pregreen revolution agriculture was quite confusing and conflicting. Analysis of the same data yield 

defferent conclusions. This was mainly due to the different statistical techniques employed by these 

research workers. 

9.2.2 Explanation of the Inverse Relationship 

The above narration of the controversy regarding farm size and productivity, no doubt stresses 

the point that the adverse relationship between farm size and productivity is not universal. But non- 

universality of the inverse relationship does not mean that this type of relationship does not exist at all. 

Those economists who have supported this inverse relationship have also tried to explain the resons 

for the existence of the inverse relationship. We give below the reasons advanced by different research 

workers for the existence of this relationship. It will be apparent from the paragraphs that follows that 

though these research workers agree that the inverse relation between Farm size and Productivity 

exists, they do not agree with each other with regard to the reasons responsible for this relationship. 

Explanation for the existence of inverse relationship have been broadly offered on the following 
 

1. Khusro used data aggregated into size class averages rather than disaggregated data at the individial farm level. 
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lines. 

1. The most important explanation has been advanced in terms of differences in opportunity 

cost of labour and the resultant variations in the amount of labour input used on different size classed 

of farms. It is based on the argument that the smaller, characterized by peasant family cultivation, 

extend the input of labour right upto. the point where the marginal product of labour is zero (i.e. point 

P in the accompaying diagram) or at least much below the ruling market wage rate. On the larger firms, 

the use of labour input stops at the level (OC in the diagram) where the marginal product equals the 

market wage. Hence the smaller farms have higher productivity per acre, because of greater use of 

labour per acre. 
 

This argument (put forth by Sen) based on the low opportunity cost of family labour on small 

farms is not sufficient to explain the inverse relationship on the following grounds. 

(i) If the peasant family farming and capitalist farming (hiring bulk of its labour) co-exist, one can 

argue that the opportunity cost of peasant family labour is the wage that the market offers for 

employment by the capitalist farmer and that the peasant family labour will try to equalize its 

opportunity cost of work in self employment and wage earnings. In other words, a small farmer 

will not consider his labour as available at zero if the capitalist farms also exist in the region. 

(ii) Peasant family farmers even at the bottom of the scale hire labour at the margin and even 

derive income from employment of family labour in alternative occupations. 

(iii) Inverse relationship holds even when the larger farms, (i.e. the farms using mainly hired labour) 

alone are ranked. 

(iv) There also exists strong empirical evidence that the opportunity cost of labour on the smaller 

farms is not significantly different from market wage rate. 

Thus the arguments based on the opportunity cost of labour are not sufficient to explain existence 

of inverse relationship. 

Despite the fact that Sen’s arguments suffer from certain lacunae (as discussed above) there 

is no denying the fact the amount of labour used per acre on small farms is greater than that used on 
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large farm. This has been empirically confirmed. Some economists like Prannoy Roy, try to explain this 

inverse relation between farm size and productivity by saying that this extra babour on small farms is 

used for increasing the cropping intensity of the small farms. That is, more of the area of small farms 

is used for multiple cropping than that of large farms due to availability of more labour. Prannoy Roy, 

in fact, points out that if we look at the yield per acre of a given crop on small and large farm, we find 

no difference in it on these farms. But when we look at the gross value of output of an acre of small 

farm as weel as that on a large farm, we find that an acre of small farm gives greater value of output 

because of higher cropping intensity (due to multiple cropping). 

2. Khusro (1964) advanced the hypothesis that the productivity differences are due to differences 

in the fertility of soil. In order to prove his point he went a bit further. He pointed out that when land was 

“standardized” on the basis of revenue ratings, decline in productivity per acre on large farms, was 

reduced significantly. 

We may, however, point out that though his assertion about difference in fertility may be 

acceptable, has process of standardisation of land with the help of land revenue rates in order to 

substantiate his point, is open to question. Land revenue is a poor index of soil fertility because of man 

made improvements in land after the land revenue has been fixed and the non-economic considerations 

that go into its fixation. 

3. It has also been proposed that larger farms may consist of land acquired through “distress 

sales” - the assumption being that the land so offered for sale is marginal land and hence of poor 

quality. 

 
leisure. 

4. It has also been suggested that large farmers may be trading off marginal profitability against 
 

5. Larger farms may have more leased in land. If there are tenurial disincentives, productivity 

may be adversely affected. Soni’s study also confirms this. He found that whereas the productivity on 

owner cultivated farms increased as their size increased, it decreased on tenant cultivated farms when 

their size increased. 

6. Larger farms may have a smaller proportion of irrigated areas. 

7. C.H. Hanumantha Rao and A.K. Sen have also advanced another-reason for the higher 

productivity per acre on small farms. This is based upon the need of the small farmers. The small 

farmers with a relatively smaller piece of land will try his best to get the maximum out of his land. 

Psychologically, he will be keen to put his best so as to meet as much of the requirements of his family 

as possible from his small farm. 

8. Small farmers are better looked after. More over personal or family labour used on the farm 

is of a better quality as compared with the hired labourer. 

We thus find that many explanations can be given for the existence of inverse relationship 

between farm size and productivity per acre, However, we must repeat here that this relationship is not 

universal even in the traditional agriculture. 

Sen and Rudra had reviewed this controversy in 1980 and they found that the inverse relationship 

had weakened or even disappeared in areas using new technology. Their conclusion was, "The negative 

relation may hold in certain parts of the country at certain time but not every where and not at all times.” 

They also felt that even where the inverse relationship between size of the farm and the productivity 

was found to exist, it existed only in certain ranges. According to them no conclusion that was based 
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Self Assessment Question 
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What is the relationship between farm size and productivity ? 
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upon the data for one region should be considered as valid for the whole of the country. 

Recently (1986) Madhusudan Ghosh has confirmed that the inverse size productivity relation is 

found to be reversed in area undergoing technological change. 

 

9.3 GREEN REVOLUTION AND THE INVERSE RELATIONSHIP 

As discussed above, the inverse relationship between farm size and productivity was claimed 

by many to be a confirmed phenomenon in traditional agriculture in 1950’s. Under the impact of the new 

technology which is essentially capital- based (compared with the labour based technology of the 

traditional agriculture) the productivity advantage hitherto enjoyed by the small farmers with relative 

abundance of family labour has started moving in favour of the large farms which have relative abundance 

of the easy access to capital. There is strong evidence that the inverse relationship has started yielding 

place to at least a ‘constant’ relationship if not a positive relationship between farm size and productivity. 

In fact, a study by Bardhan has put forth another reason explaining the relationship between size of the 

farm. and productivity per acre. According to him, is the amount of all inputs used (not labour alone) 

that influences the relationship between size of the farm and its productivity per acre. 

This reasoning is more general in nature. The amount of inputs used per acre was higher on 

smaller farms during the fifties as compared with that on large farms. After the green revolution more 

inputs (especially the modern ones) per acre were used on large farms. This resulted in the change 

in productivity per acre also on the two types of farms. 

In fact, there is a reason to accept that the productivity per acre is higher on small farms than 

on the large ones (i.e. inverse relations hypothesis) in unit technology situation (i.e. of no technological 

change as the size of the farm changes) but it does not appear workable in a dynamic situation of 

economic growth and development. It needs to be recognised that sustained increase in agricultural 

productivity is a function of capital formation, technological advances and labour mobility. This is to say 

that without some purchased modem inputs such as fertilizers, irrigation, better implements, etc, mere 

use of extra labour cannot increase input very far. These inputs are needed to obtain an upward shift 

in the labour production function. But the small farms have no surplus above subsistence and therefore 

generate no investible resources. Since investment is crucial to the issue of bringing about a shift 

towards the use of modem inputs, dynamic efficiency appears to lie with larger farms. It is also known 

that certain farm inputs are not divisible beyond a point. This implies that substitution of capital for 

labour is not possible on farms below a certain minimum size. Recent studies as pointed out earlier, 

have confirmed that in terms of return on investment, the advantage lies with holdings above a certain 

size. 

We may here refer to another study of Patiala District (Punjab) by Bagai and Soni. This study 

also confirms the above assertion. The authors found that green revolution had taken place only in one- 
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part of the District. Agriculture in the other region was still traditional in character. It is found that 

whereas productivity per acre increased as the size of the farm increase in the region where green 

revolution had taken place, it declined with an increase in the size of the farm in the region where 

agriculture was still traditional. They further discovered that whereas per acre productivity on large 

farms in the region where agriculture had been transformed was higher, the use of modern inputs 

namely fertilizers, other biochemical inputs and machinery per acre was also higher on these farms. 

Similarly it was found that in the regions with traditional agriculture, the amount spent per acre on the 

modern inputs was smaller on large farms than on small farm. In other words, according to the authors 

the common experience in both the regions was that it was the relative position of the modern inputs 

in the overall input structure on the farms which determined whether the output per acre would increase 

or decrease as the size of the farm increased. Bardhan’s conclusion was a little different. He felt that 

it was the use of total inputs and not a modern inputs, which explained the higher productivity on large 

farm. 

Hanumantha Rao in 1975 had also reached the same conclusion. He showed the weakening 

and even disappearance of the inverse relationship between farm size and output per acre by comparing 

the relationship under traditional technology in the fifties with that under new technology in the late 

sixties in some districts of U.P., Punjab and Andhra Pradesh. 

9.4 POLICY IMPLICATIONS OF THE SIZE AND PRODUCTIVITY RELATIONSHIP 

We have already referred to the suggestion made by Ervin Long about redistribution of land. He 

had suggested that as the productivity per acre on a small farm was higher than that on a large farm, 

it would be desirable to cut the bigger holding into small ones so that the gross output of the agricultural 

sector might increase. The same suggestion has been made by C.H. Hanumantha Rao and V.M. 

Dandekar. According to them, agrarian structure having small farms would be most suitable for India. 

However, the suggestion is not easy to implement as has been our experience. The imposition 

of ceiling on land holding has been successfully evaded due to various reasons (please refer-to the 

lecture script on land reforms). Moreover, this suggestion does not take into consideration the problems 

that would be created by the transition from one agrarian structure to another. Capital formation, 

marketable surplus and process of improvements in the agricultural technology will be adversely 

affected further this suggestion completely ignores the mental and physical stress that the small farmer 

generally under go (This will happen when small farms are heated) simply because they are small 

farmers. 

We may point out here that the above suggestions were based upon the inverse relationship 

between farm size and productivity. However, with the advent of green revolution in India, this relationship 

itself has been reversed. Recent studies confirm this. Though the redistribution of land can still be 

advocated on the basis of social justice. It can no longer be universally recommended on the basis of 

productivity. This is the probable reason for indifference towards redistribution of land in recent years 

by the planning authorities in India. Now logically, there should be more emphasis on the creation of 

larger farms through cooperative farming or through some other measures if increase in production is 

the major objection of agricultural policy. 

Recently, it has been again found that in some areas, the inverse relationship between farm size 

and productivity has started reappearing. This seems to be he earns of the feel that small farmers, too 

have been able to adopt the new technology and the extra labour available to them has been stated 
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yield if earth a lecregal to them. 

9.5 MEANINGS OF RETURN TO SCALE 

Earlier, we have given the definition of returns to scale. There, we have defined ‘returns to scale’ 

in terms of a proportionate change in output vis-a-vis proportionate change in all inputs used to produce 

the output. This is not the definition of returns to scale as given by some western economists. They 

have defined returns to scale in two other ways. Some economists suggest that returns to scale will 

be increasing if the average cost per unit of output falls as the output increases. Returns to scale are 

constant if the average cost remains constant when the output increases. And the returns to scale are 

decreasing when the average cost of output increases when the output increases. However, many 

others have depended upon an other definition of returns to scale for their empirical analysis. According 

to them, the returns to scale will be increasing, will be constant or decreasing, depending upon whether 

the returns per unit of land, after all other factors of production have been remunerated, go on increasing, 

remain constant or continue to fall as the size of the farm increases. 

9.5.1 Returns to scale when the agricultural production is in long run equilibrium 

Following any one of these definitions regarding returns to scale, these economists are of the 

view that on the theoretical plane, when agriculture is in long run equilibrium, the production on the 

farms should be talking place according to the law of constant returns to scale. For their explanation, 

they first refer to the basic assumption of perfect competition that there are no restrictions on the new 

farms to start cultivation or on the existing farms to leave cultivation. ‘Under such a situation, while 

increasing returns to scale will encourage all the existing farms to expand so that they could take 

advantage of the growing economies of scale (In case, an existing firm does not expand, it will be left 

out of the race and will ultimately quit farming), the decreasing returns to scale will encourage the entry 

of new farms into agriculture because there is a limit to the expansion of existing farms because of 

diseconomies of scale. As such, on the theoretical level, these economists hold that under the long run 

equilibrium conditions, when neither new farms start cultivation nor the existing farms decide to give 

up cultivation, only those farms will be in operation which are producing in the region of constant returns 

to scale. 

9.5.2 Shape of the long run average cost curve on the Empirical level (Role of the size 

of the farm in Returns to scale) 

In the light of the above mentioned contention that in long run equilibrium, agriculture will be 

operating in a zone of constant returns to scale, attempts were made, in various developed countries, 

at the empirical level, to find out the shape of long run average cost curve. For this purpose, most of 

the economists have adopted a definition of long run average cost of production which is altogether 

different from the one, generally given in economic literature. For them, the long average cost curve 

is not expressed in terms of a relationship between output on the farm and the average cost. Rather 

it is in terms of the size of the farm and the average cost. With such a definition, they have tried to 

examine the shape of the long run average cost curve. The economists have not found that the long 

run average costs curve is U shaped which means that as the size of farms increases, the average 

cost curve should at first fall, reach a minimum level and then start rising upwards, because of the 

diseconomies of scale. This is what is generally presumed to be in micro economic literature. Rather, 

these economists have found that, at the empirical level, diseconomies of scale do not appear with in 

the range of the size of farms included in the various studies. They have rather found that in the 
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beginning, the long run average cost curve falls, just like a normal long run average cost curve does. 

(In other words, in the initial stages, average cost tends to decline as the size of the farm increase) 

However, after a fall over some sizes of farms, the long run average cost curve shows a type of a lower 

plateau—the average cost showing neither a downward nor an upward trend. In other words, at the 

empirical level, the long run average cost has been found to be L shaped rather than U shaped as 

should have been normally the case. To put it differently: the impact of diseconomies of scale which 

should have been the normal result of a rising scale of production, some how or other has been 

suppressed. The L shape of the long run average cost curve implies that agriculture in developed 

countries operates, after a point, according to the law of constant returns to scale. 

9.5.3 Reasons for the long run average cost curve to be L shaped 

Economists have not only found the long run average cost curve to be L shaped, but, they have 

also tried to explain the reasons for the emergence of such a curve. 

The most important reason given by them is the availability of different technologies for the 

agricultural sector, every one of them being highly suitable for a farm of a particular size. The result 

is that when the operator of a farm increases its size, he also, at the same time, changes to the 

technology which is considered most apt for it. In consequence, ‘ the rise in the long run average cost 

which should have come about if the operator had continued to cling to the old technology will be 

prevented. This seems to have happened every time, the size of the farms was increased. In other 

words, every time when the diseconomies of scale began to appear, their impact was neutralized by 

the adoption of a new technology. 

Again, there are many other factors which postpone the emergence of diseconomies of scale 

when the size of the farm is increased. These factors include decreasing transaction costs on large 

farms, better access of the large farms to markets and the greater financial economies. Large farmers 

have a relative advantage in purchasing the inputs and in selling the produce. These farmers have 

greater access to financial markets and can have credit on more easy terms when compared with the 

small farmers. Again profitability on large farms increases because of lower information costs about 

prices and technology and lower transportation cost per unit of output. Moreover, farms as they grow 

in size, may develop the capacity to exert market power in the input market. Of course, some costs 

are higher on large farms.(e.g., supervisory cost of hired labour). 

Large farms are generally operated by persons with higher quality of human capital. This 

improves decision making and thus helps in reducing the cost of cultivation. 

Further, tax policy of the government also favours the large farms. Tax policy for agriculture is 

generally meant to encourage capital investment on farms. It generally takes the form of allowing tax 

rebate on investment or allowing higher depreciation allowances. These tax incentives obviously benefit 

large farms. 

What we have discussed so far, does not mean that the large farms will never have to experience 

a rising trend in long run average cost. There is every chance that the long run average cost will start 

rising if the size of a farm increases beyond a point. The reasons for such a situation to arise are as 

follow :- 

In the first instance there is a limit to various economics of large scale productions, such as 

financial and commercial economics, as described above. 

Secondly, as the size of the farm increases, some factors, unfavourable to large farms, will start 
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operating with greater intensity. These factors are as follows. 

(a) The shape and position of the long run average cost curve is affected by the degree of the 

risk to which a farm is exposed. From this angle, large farmers are unfavourably placed when compared 

with the small farms. They are exposed to greater risk than the small farmers. While both the small 

and large farmers are exposed to the risk connected with the failure of crops, they are likely to be 

affected differently by the risk pertaining to fall in prices of the crops or rise in the prices of inputs. Small 

farmers face much less risk of loss due to the fall in prices of crops or due to rise in the prices of input 

because, while on the one hand, they have very little marketable surplus to sell in the market, on the 

other hand, they purchase only a small amount of inputs from the market. Large farmers, on the other 

hand, face much greater risk connected with changes of prices of crops or of inputs. They almost 

purchase all the inputs from the market and sell almost whole of the produce in the market. Further, 

small farms are considered to be more tenacious during emergencies when compared with the large 

farmers. For example, in case of a locust invasion, a small farmer can successfully face the problem 

with the help of family labour which is at hand. On the other hand, the large farmer, sometimes, in such 

situations, may face difficulty even in finding sufficient labour for the purpose. Talking about the greater 

risk to which the large farmers are exposed. Heady has said, one can ‘make or break’ himself easier 

on a large farm than on a small farm. No doubt, the farmer can take measures like diversification, 

flexibility, liquidity etc. in order to meet such risks. But this will increase his cost of production and thus 

reduce profitability. 

(b) There is still an other factor which works against the increase in the size of farms. It is the 

environmental considerations which have gained much importance during the last few decades. Excessive 

use of fertilizers on large farms leads to water and soil pollution. Excessive use of pesticides on large 

farms results in the production of ‘polluted crops’. Need to minimize environmental pollution will ultimately 

attract provisions of law against the use of fertilizers and pesticides. (The prospective legal proceedings 

against the operators of large farms will obviously increase their average cost of cultivation.) This will 

create some disincentives for large farmers to increase the size of their farm further. 

(c) Then, we have already talked about the higher cost of superving the hired labour on a farm. 

As the size of the farm increases, the ratio of hired labour to family labour on it, increases. Accroding 

to the World Bank, not only is the hired labour difficult to supervise, it is also of poor quality when 

compared with the domestic labour. 

(d) Further, we have earlier talked about a suitable technology being used on farms of different 

sizes. However, there is a limit to the development of a technology. A technology suitable for a size of 

farm beyound a particular limit may not be available. In such a situation, the average cost on the farm 

will start rising. 

So far, the factors which work against the increase in the size of the farms do not seem to have 

worked in a way as would increase the long run average cost curve when the size of the farm is 

increased. It were possible that if farms with still larger sizes were included in the data for examining 

the shape of the long run average cost curve, the curve at the extreme would have shown a rising 

trend. And, in that case, the long run average cost curve would have taken the shape of a trough. In 

any case, it would not be normal U shaped curve. 

(v) Some other points concerning the size and structure of the farms 

(a) Wrong estimation of average cost on small farms 
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Self Assessment Question 

Q. Define returns to scale. 
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Generally economists estimate the cost of family labour which is the main source of man power 

on small farms, on the basis of its opportunity cost which is equal to wage rate in off farm work. Such 

a procedure, in fact, over-estimates the cost of production on small farms. It is pointed out that the 

worker who works on his own farm, gets some pleasure out of the work put in, on his farm. The 

imputed value of this pleasure should be deducted from the opportunity cost of the domestic worker 

while estimating the cost incurred because of his use on the farm. The opportunity cost of family labour 

when reduced by the imputed value of pleasure derived from working on the domestic farm is called 

‘shadow price’ of family labour. And it is pointed out that the shadow price of labour is the right measure 

for estimating the cost of family labour. 

(b) Reasons for difference in the minimum efficient size of the farm in different parts 

of the world 

In order to ensure that the resources in agriculture in different parts of the world are optimally 

used, efforts have been made to estimate the minimum size of the most efficient farm. Minimum 

efficient farm size means the smallest size of the farm which can capture the benefits of economics 

of scale. The results of the exercise indicate that there is a huge difference in the sizes of such farms 

in different parts of the world. While it is 100 acres in California, it has turned out to be only 10 acres 

in India. There are many reasons for such a difference. The technologies available for agriculture in 

different parts of the world are different. There are differences in transaction costs, market imperfections, 

market access, and the level of transportation costs in different parts of world. The level of pecuniary 

economies enjoyed by farmers of different sizes is different in different countries. Further, the tax 

incentives are different in different countries. All these differences ultimately cause a difference in the 

level of long run average cost curve, with the minimum size of the farm where the long run average 

cost is the lowest, being different in different parts of the world. Last, but not least, different economists 

have adopted different procedures for evaluating the cost of family labour. While some economists 

have evaluated the cost of family labour according to its opportunity cost (wage rate in the off farm 

work), others have calculated the imputed cost of family labour by using its shadow price, i.e., its 

opportunity cost minus the imputed value of the pleasure enjoyed by it while working on the domestic 

farm. 
 

9.6 LABOUR PRODUCTIVITY, WAGE RATES FARM PROFITABILITY 

So far we have been discussing the relationship between value of gross out per acre and the 

size of the farm. Some economists have also discussed the relationship between profits per acre and 

the size of the farm. It is desirable to refer to the conclusion of various economists in this regard also. 

This is what is contained in a few paragraphs that follow. 

On the basis of a priori reasoning Dr. Amartya K Sen (1962,1964) offered a general explanation 

for the observed phenomenon in terms of low opportunity cost of (family) labour in the labour surplus 
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economy and the resultant variation in labour input over different size classes of farms which range 

from essentially family labour based small farms to large farms employing a relatively greater production 

of wage paid labour the proportion of family labour to hired labour generally falling with an increase in 

the farm size. Sen went on to argue that when family labour is given an imputed value at the ruling 

wage rate, much of the Indian agriculture seems unremunerative. According to Sen, this explained why 

per acre profits increased as the size of the farm increased. We may however note that : 

(i) There exists strong evidence that marginal productivity of labour even on smaller farms is 

positive and not significantly different from the wage rate. 

(ii) The number of cases in which even smallest size groups show positive profits is not insignificant. 

(iii) Losses are observed not only on the smallest size groups of holdings but also in bigger size 

groups of farms. 

(iv) Size classes reporting losses in one year quite frequently report profits in other year. 

(For evidence see Farm Management Studies and Analysis carried on by Saini (1971) 

Saini (1971) suggested that the negative figures of profit on small farms, where ever 

these exist can be better explained in terms of : 

(a) The imputation of a rental value to own land which is highly arbitrary. 

(b) High cost of maintenance of drought power on the farms and the relatively greater under 

utilizations of the bullock capacity especially, on small farms. Capacity utilization improves with 

an increase in the farms size. Hence a positive association between size and profitability. 

(c) Short run nature of the Farm Management Studies, Abnormal profits or losses may be a purely 

temporary phenomenon. 

Though Saini does not agree with Sen, about the causes of higher profits on larger farms, he 

does not question the positive relationship between size of the farm and profits area. Some other 

studies to confirm this relationship. 

Note : If there is a question on ‘Relationship between Farm Size and Productivity’ You should 

give only the material till 20.5. 

9.7 SUMMARY 

This lesson explains the very important debate on relationship of farm size and productivity. 

Two Important Concepts 
 
 

Productivity Efficiency 
 
 

Means gross output means surplus of value of 

per unit of land output over cost i.e. profits 
 
 

Main observations 

made by A. K. Sen 

Productivity Profitability increases with 

decreases with size of land holdings 

size of holding 
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Important Debate Inverse Relationship 

between Farm Size in favour of large farms 

and productivity 

 

in favour of small farms 

Inverse relationship exists in traditional agriculture during 1950’s 
 

Observations With the advent of new technology i.e. Green Revolution. The relationship 

is disappearing 

In recent years. Again this relationship is appearing due to adoption of new 

technology by small farmers. 
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9.8 MODEL QUESTION 

Critically explain the debate on farm size and productivity. 
 
 

***** 
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Lesson-10 
 

BARRIERS TO AGRICULTURAL DEVELOPMENT 

STRUCTURE 

10.0 Objectives 

10.1 Introduction 

10.2 Barriers to Agricultural development 

10.2.1 Poor Factor Endowments 

10.2.2 Non-availability of improved inputs 

10.2.3 Poor Agricultural infrastructure 

10.2.4 Institutional Hindrances 

10.2.5 Indifferent Price policy 

10.2.6 Social and cultural obstacles 

10.3 Summary 

10.4 Reference 

10.5 Model Questions 

10.0 OBJECTIVES: 

After studying this lesson, you will come to know about: 

* different levels of agricultural growth in different countries 

* different obstacles to Agricultural growth in some countries 

10.1 INTRODUCTION 

Economists have divided an economy into three sectors, namely the primary sector, the secondary 

sector and the tertiary sector. Agriculture (crop production) and its allied sub sectors, i.e., animal 

husbandry, forestry and fishing constitute the major part of the primary sector. Mining is the other sub- 

sector of the primary sector. These sub-sectors have been included in the primary sector because in 

their absence, the other sectors cannot grow. Industries of all types (the secondary sector) are supplied 

raw materials by the agricultural and the mining sectors. And so far as the supply of foodgrains is 

concerned, both the secondary sector and the tertiary sector depend upon the agricultural sector for 

it. 

In under developed countries, the agricultural sector occupies the primary position from an other 

angle also. A major section of the population in such countries, depends upon this sector for its 

sustenance. 

In developing economies too, growth of the agricultural sector becomes a condition precedent 

to the growth of the other sectors. As the economy grows and more industries are set up, and also 

the tertiary sector grows along with, the income of the people increases. Further, in the initial stages 

of development, the population of a country starts increasing at a more rapid pace because of decline 

in its death rate due to improved medical facilities. Both rise in income and the growth of population 
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at still a higher rate, lead to a greater demand for foodgrains. And this will obviously require development 

of agriculture at a higher pace. As a matter of fact, economist always suggest a critical minimum rate 

of growth for agricultural production while talking about the development of an economy. The agricultural 

sector must grow at this critical minimum rate if the other sectors of the economy are to grow 

smoothly. 

However, many countries of the world have failed to achieve this critical minimum rate of growth 

for the agricultural sector. This is, in fact, the case even with those countries which are otherwise 

considered to be moving on the developmental path. This is, for example, the case with Indian agriculture. 

It has been suggested that Indian agriculture must grow at an annual rate of 4%. However, its growth 

rate has been much below this figure since the year 2000. For the year 2009-10, its rate of growth was 

negative. Agricultural sector of various countries has not been able to grow satisfactorily because of 

a number of difficulties. These difficulties can be grouped into the following major categories. 

10.2 Barriers to Agricultural Development 
 

(1) Unsuitable factor endowments(Natural difficulties) 

(2) Poor inputs 

(3) Poor infrastructure 

(4) Institutional difficulties 

(5) Indifferent price policy 

(6) Social and cultural hindrances to development of agriculture 

The explanation of these difficulties follows. 

10.2.1 Poor Factor Endowments 
 

Growth of agriculture in various economies has been unsatisfactory because of the following 

natural difficulties. 

(a) Unsuitable climate : Too hot or too cold climate does not allow the seeds to germinate or 

plants to grow. Agriculture is much more developed in tropical or sub-tropical or temperate regions of 

the world. Whereas agriculture is almost non-existent in Siberia due to its extremely cold climate, many 

parts of Africa even now grow nothing else but thick forests as the major produce from the land, due 

to their extremely hot climate. Crop production in this region is very scanty. 

(b) Excessive rainfall or no rain fall : There are regions in the world where agricultural growth 

has suffered because of excessive rain fall, leading even to floods. North Eastern regions of India have 

poor agriculture due to excessive rainfall. Again, agricultural growth suffers if there are no rains in the 

region. In this case, the problem becomes more serious if no river flows through the region. Egypt is 

an example in point. The rains in North Africa are Scanty. This has resulted in the region being turned 

into a great desert. Agricultural growth in the region got stunted. However, Egypt has become an 

exception. The irrigation facilities provided through the use of the waters of Nile have made up for the 

poor rains in the region. On the other hand, in a major part of Rajasthan where no river flows, 

agricultural output is very low. 

(c) Topography of land : Growth rate of agriculture is bound to be slow in hilly terrains. This 

is specially the case with crops which require terrace cultivation. Agricultural production in such areas 

is confined to tea, coffee and fruit which can grow without any difficulty on the slopes of the hills. If we 

look at the growth of agricultural production of Himachal Pradesh(a hilly region) and of the Punjab 

(Plains) for the period 1962-65 to 1992-95, we find that while the annual growth rate of agricultural 

production in the former state was 2.08% it was of the order of 4.89% for the latter state. 

(d) Nature of the soil : Nature of the soil, by itself plays an important role in development of 
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agriculture. While a loamy soil is fit for producing all types of crops, a sandy or a rocky soil helps in 

growing only a few crops. 

(e) Limited availability of cultivable land : Development of agriculture takes place either 

through the increase in area under cultivation or through the increase in yield of various crops. Whereas 

productivity of crops can be increased through human efforts, there is a natural limit to the availability 

of cultivable land in any country. Once that limit is reached, growth rate of agriculture is bound to slow 

down. The scope of growth of agriculture in many countries of Asia and Africa has become more limited 

because land frontiers have been reached in these countries. 

(f) High rate of population growth : Growth of population beyond a certain limit, starts 

hindering the growth of agriculture. Size of land holdings becomes small due to excessive population. 

Cultivation on such holdings, ultimately becomes unviable because of rising costs and falling productivity. 

Rate of saving in agricultural households falls and therefore, capital formation in the agricultural sector 

suffers. 

10.2.2 Non-Avalability of Improved Inputs 

We have just pointed out that the development of agriculture, in any country depends on the 

progressive increase in area under cultivation and on the increase in productivity of crops. So far as 

increase in productivity is concerned, it depends upon the progressively improving quality of inputs used in 
cultivation. Poor quality of inputs (or factors of production) for agricultural production will always keep the 

agricultural productivity at abysmally low level. For example, in some countries, productivity of agriculture 
is low or has actually fallen because of water logging of land and soil erosion. Small holdings of land 

because of excessive population too have made the cultivation of land quite costly. Various productivity 

increasing measures like drainage, fencing and other improved agricultural practices cannot be adopted 
on small and fragmented farms. Illiteracy of agricultural labour (as is the case with labour in many Asian 

and African countries) makes the introduction of improved practices in agriculture rather difficult. His poor 

health in such countries makes it difficult for him to attend to agriculture regularly and efficiently. Poor 
nature of capital in the form of antiquated implements, poor motive power in the form of unhealthy draught 

animals and lack of electricity, poor quality of manure, non use of chemical fertilizers, poor quality of seeds, 

non use of pesticides or their poor quality lack of surface irrigation facilities, poor quality of ground water or 

its low table—all have hindered the development of agriculture. 

10.2.3 Poor Agricultural Infrastructure 
 

Availability of improved inputs is definitely a condition precedent for agricultural development. 

However, in order to ensure that these inputs are effectively utilized on the farm, some facilities, mostly 

off the farm, are also needed. Good roads are necessary in order to carry the inputs from the market 

to the farms and the produce from the farms to the market. The agricultural produce markets are 

required to have all the necessary facilities to ensure that the farmers are able to sell their produce 

quite easily. A strong irrigation structure in the form of canals tanks, tube wells, etc. is required for 

carrying an important input, i.e., water from the source to the farm. Similarly an efficient power 

transmission structure is needed for transmitting electricity from the source to the field. A well organised 

extension service for providing information as well as guidance about the use of latest agricultural 

inputs as well as crop practices is also required. Improved education and health services must be there 

to enable the farmers to stay healthy and acquire capacity to imbibe new skills in the art of cultivation. 

And, to top all, existence of an efficient research and development organization for generating new 

innovations in the agricultural field, is imperative. 

In case, some of these facilities are non-existent or their provision is unsatisfactory, the agricultural 
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Self Assessment Question 

Q. Name any three barriers to economic development. 
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production as well as its further development will suffer. 

10.2.4 Institutional Hindrances 

History shows that some institutions have proved a drag on agricultural development. 

The existence of intermediaries in India, for example, created a lot of disincentives for the 

development of agriculture. The intermediaries were interested only in the collection of maximum rent 

from the cultivators. They were not at all interested in the development of agriculture. The evil of sub- 

infeudation and rack renting associated with system is well known. At the same time, as a result of 

exploitation by the landlords, the actual cultivators were left with little to invest in agriculture. The fear 

that they could be ejected from the land (especially in the initial stages of the working of the system) 

also made them indifferent to the development of agriculture. Same is the case with share tenancy in 

some situations. Excessive rents and other forms of exploitation of the tenants resulted in the slow 

growth of agriculture. Financial institutions, with a bias for the large and medium farmers, and at the 

same time, with an unsympathetic attitude towards the small farmers, certainly work for the stunted 

growth of agriculture in a country. For example, in India, 81% of the farmers fall in the category of small 

or marginal farmers. The land area cultivated by them is 38.9% of the total cultivated area.(2001-02). 

These farmers have very little marketable surplus and no domestic savings to purchase the improved 

agricultural inputs like high yielding variety of seeds, fertilizers, pesticides and electric motors or diesel 

pumping sets for using ground water. Only institutional credit flowing liberally from the financial institutions 

can bring about improvement in agricultural productivity on their farms. 

10.2.5 Indifferent Price Policy 

After the agriculture gets out of the traditional rut and as Mellor says, enters the second stage 

of development, a price policy favourable to agriculture become necessary if the improved inputs are 

to be used by the farmers. The use of a new input is always accompanied by a lot of risk and 

uncertainty. .An assurance by the Government about remunerative prices for various crops will definitively 

serve as an incentive for adoption of new technology in agriculture. In case, the government does not 

assure incentive prices to the farmers or if it follows a negative price policy, the development of 

agriculture will slow down. 

In addition to remunerative prices for the crops, policy of supplying subsidized inputs to the 

farmers can also make the rate of development of agriculture rather rapid. 

10.2.6 Social and Cultural Hindrances 

Schultz is of the view that that social and cultural characteristics of the farmers have nothing 

to do with the stagnation of agriculture. In his view, agriculture stagnates because profit’ yielding 

agricultural inputs are not available. However, many economists do not agree with him. According to 

them, farmers’ consevatism, fatalistic attitude to wards life and their tendency to treat agriculture as a 

way of living, rather than as a mode of earning money definitely weaken their business motive and 

therefore, their keenness to adopt new innovations in agriculture. Even religious taboos obstruct the 

adoption of certain improved inputs, e.g. use of bone meal as a manure. Agricultural growth thus suffers. 

We thus find that there are many hindrances to the growth of agriculture in various countries. 
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10.3 SUMMARY 

In this lesson, we have learnt about different barriers to agricultural development and their 

causes. 

Barriers 

 

Poor Factor Non-availability Poor Institutional Indifferent Social and 

Endowment of Improved Infra- Hindrances Price Policy Cultural 

inputs structure Barriers 
 
 
 
 

 
Unsuitable Excusive Topography Nature of Limited High rate 

Climate or no rainfall of land soil availability of population 

of cultivable growth 

land 

 
10.4 REFERENCES 

 

10.5 MODEL QUESTION 

Q.1 Explain in detail the different barriers to agricultural development. 
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(iii) Criticism of Schultz’s views 

11.3.3 The doctrine of ‘zero-value labour in Agriculture 

(i) Roots of the Doctrine of Zero-Value labour 

(ii) Criticism of Schultz’s views about disguised unemployment 

11.4 Summary 

11.5 References 

11.5 Model Questions 

11.0 OBJECTIVES 

After going through this lesson, you will be able to 

• Outline the various types of Agriculture 

• Identify the basic characteristics of traditional agriculture as suggested by Prof. T.W. Schultz 

that is Traditional agriculture as a economic concept, allocative efficiency of traditional agriculture 

and disguised unemployment found in traditional agriculture. 

• Check your knowledge through Model Questions. 

11.1 INTRODUCTION 

In the first lesson script you had been told that generally agricultural development should precede 

the development of other sectors if the overall growth of the economy has to be a smooth one. Different 

suggestions have been, accordingly made by various economists for the development of agriculture. 

T.W. Schultz is one such economists. He has tried to find out a solution for modernising the agricultural 
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sector of underdeveloped economies. We propose to discuss in the present as well as in the next 

lecture script the views expressed by Schultz about this problem. 

11.2 DIFFERENT TYPES OF AGRICULTURE 

Prof. T.W. Schultz distinguishes among three types of Agriculture, namely (i) Traditional (ii) 

Modern and (iii) Transitional. Now a word about each. 

(i) Traditional Agriculture : “Farming based wholly upon the kinds of factors of production that 

have been used by farmers, for generations can be called traditional agriculture”. Here the state of arts 

and the preferences and motives for holding and acquiring agricultural factors as sources of income 

have remained almost constant for a long period so that long run equilibrium has been reached years 

ago, with regard to utilisation of agricultural factors. There is no incentive for new investment in such 

an agriculture. The distinctive attribute of this type of agriculture is the high prices of the sources of 

permanent income streams from agriculture production, as compared with the returns of these factors 

(i.e. sources of income streams). Prof. Schultz thinks that Panajachel economy (Guatemala) belongs 

to this class. 

(ii) Modern Agriculture : It is one where the farmers used latest methods of production. New 

factors of production are adapted after development by research institutions without much lag, provided 

they are profitable. Here the preferences and motives for holding and acquiring sources of permanent 

income streams have in general not reached a long run equilibrium with regard to the supply price of 

such sources. The price of the resources is generally low when considered in relation to their returns 

(as compared with the returns from factors used in traditional agriculture.) 

(iii) Transitional Agriculture : The agriculture sector becomes transitional when one or more 

profitable, modern factors of production are introduced. Between the two classes of agricultures given 

earlier, there is a number of agricultural situations which can represent transitional agriculture depending 

upon the state of agricultural development and the number of modern factors of production available 

for adoption. 

11.3 TRADITIONAL AGRICULTURE 

Its Basic Characteristics (according to T.W. Schultz) 

Agricultural production has been increasing at a rapid rate in recent years in many countries 

which have modernised their agricultural sector. Italy, Austria and Greece had lesser area of land per 

capita than India and farm land is also inferior but agricultural production increased at the rate of 3.0, 

3.3 and 5.7% per annum respectively in these countries compared to 2.1% in India during the period 

1952-1959. Similarly, agricultural production was more than doubled in Israel during the same period 

although farm employment increased by 25%. Agricultural production increased by 7.1% p.a. in Mexico, 

while it stagnated in Argentina although the quality of land is superior in the later. The development 

experience of Mexico has a great relevance for many low income countries. We are quite familier with 

the Maxican varieties of wheat. The rate of growth of agricultural production in Japan was more than 

twice that of India, although on a per capita basis. India had six times as much agricultural land as 

Japan and that too, of better quality. The total agricultural production per hectere in Japan was eight 

times than that of India for period 1957-69. The success story of United States agriculture with vast 

agricultural surpluses for export is too well known. In our own country the Punjab and Haryana have 

come to have the highest per capita income among the Indian States on account of their progressive 

agriculture. Thus, there is no doubt that agriculture can become a powerful engine of growth if it is 

carried on, on modern lines. We have therefore, to understand the nature of traditional agriculture in 
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order to have an idea of the impediments to the growth of the low income countries. 

At the outset, some wrong notions about the traditional agriculture may be examined. Traditional 

character of agriculure, according to Schultz is not based upon the cultural attributes of the cultivating 

Community. Traditional agriculture is generally distinguished on the basis of cultural values of a society. 

It is quite often suggested that traditional agriculture represent a way of life. The agriculture in poor 

countries yield less because of particular cultural values of the people. It is held that cultural values of 

the people relating to work, thrift, industriousness and aspiration for a higher standard of living explain 

why agriculture is backward in these countries. Schultz tries to demolish these views and shows that 

differences in attitude to work, thrift and industriousness can be handled as economic variable. Let us 

take the attitude to work. It is often held that the people in poor countries do not work hard and prefer 

to be idle. It is one of their cultural attributes. But it is forgotten that the true explanation may be the 

lack of vigour land stamina for long and hard work, on account of low health standards of these people 

which in turn may be a consequence of low income. Hard work is also discounted when marginal return 

of additional work is low. The basic attitude to work in poor countries, intact, does not differ from that 

of the people in advanced countries. Schultz contends, “When it comes to being industrious including 

work and thrift, it is hard for even an industrious protestant to fault the behaviour or the Guatemalan 

Indians described with such care and thoroughness by Sol Tax in Penny Capitalism.” 

Then it is often said that the people in poor countries lack the habit of thrift and incur much 

wasteful expenditure on occasions such as marriages, festivals, and so on. It is forgotten that the 

occasional wasteful expenditure is incurred to make the otherwise dreadful life bearable. The agricultural 

people in these countries are very frugal but they have very tittle inducement to save because of the 

low rate of return from savings invested in traditional factors of production Thus thrift can also be 

treated as an economic variable. While cultural differences between communities are important in 

examining general problems, they cannot explain differences in work, thrift and industriousness. These 

behavioural differences according to Schultz be explained in terms of economic factor. Incentives to 

work more than these people do are weak because marginal productivity of labour is very low; and 

incentives to save more than they do are weak because marginal productivity of capital is also very 

low.” 

Further institutional arrangements are not responsible for the ‘traditional’ nature of agriculture. 

Schultz also points out that differences in institutional arrangements, i.e. whether the farms are under 

tenant or absente ownership, whether they are small or large, whether they are public or private 

enterprise, whether production is for self consumption or for the market are neither sufficient enough 

nor directly relevant for explaining the difference between traditional and modern agriculture. While it 

may not be profitable to invest in small and fragmented farms, very large collective or state-farms may 

be inefficient because the workers are illiterate and depressed. 

Again, according to Schltuz differences in the technical attributes of agricultural factors do not 

explain the difference between traditional and modern agriculture because different types of farming 

skills and capital goods used in farming can exist in a traditional agriculture. 

11.3.1 Traditional Agriculture is an Economic Concept : Schultz treats traditional agriculture 

as a particular type of economic equilibrium at which agriculture gradually arrives over a long period 

or will arrive eventually under certain conditions. “The critical conditions underlying this type of equilibrium 

either historically or in the future, are (i) the state of the arts remains constant (ii) the state of preferences 

and motives for holding and acquiring sources of income remain constant and (iii) both of these remain 

constant long enough for marginal preferences and motives for acquiring agricultural factors as sources 
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of incomes to arrive at an equilibrium with the marginal productivity of these sources viewed as an 

investment in income streams and with net savings approaching zero.” The factors of production used 

by farmers are the same as were used by their forefathers. They have not been changed significantly, 

and new agricultural factors have not been introduced. So elements of risk and uncertainty are practically 

absent. As agriculture approaches the particular equilibrium of traditional agriculture, the marginal 

productivity of investment in additional agricultural factors continues to decline till it becomes so low 

that there is no incentive to save for the purpose of investments in these factors. The marginal rate 

of return to investment in agriculture has been known for long and an equilibrium has been reached 

between savings and investment, or between the demand for and the supply of agricultural factor. 

Disturbance of the equilibrium does not necessarily make agriculture non-traditional. Several 

factors can bring about a change in the particular equilibrium of a traditional agriculture. Increase in the 

value of farm products, a new transport facility which reduces the cost of transport, of an irrigation 

facility or a reduction in the price of any agricultural factor bought by the farmers, etc., would tend to 

increase the marginal return to agricultural factors and thus induce additional investment in them. But 

if the state of arts remained unchanged, the equilibrium will be established again after some time gap 

at some other level. Traditional agriculture can thus be consistent with a series of ex-post facto 

equilibria wherein basic preference and motives for holding and acquiring sources of income are stable. 

As a corollary it follows that there is strong resistance to changes in the existing state of arts in 

traditional agriculture. 

We may now clarify one point with regard to the definition of traditional agriculture as given by 

Schultz. Generally it is observed that traditional agriculture is synonymous with backward agriculture. 

For example, definition of traditional agriculture as given by Melior reflects such a synonymity. 

According to him, traditional agriculture is a labour oriented agriculture. However, traditional 

agriculture as defined by Schultz need not always be a backward agriculture. 

He says, “But since traditional agriculture is compatible with a wide range of farming skills and 

of capital goods used in farming, differences in those technical attributes of agricultural factors are in 

this respect on the same footing as the cultural attributes and institutional arrangements already 

mentioned in that they do not provide a satisfactory basis for determining what is and what is not 

traditional agriculture” In the light of this assertion it is better to interpret traditional agriculture primarily 

as stagnant agriculture rather than a 'backward agriculture' though no doubt, such an agriculture will 

ultimately lose the race for progress and be left behind as compared with the non-traditional agriculture. 

The traditional nature of agriculture, as defined by Schultz, has got nothing to do with the level 

of productivity of its factors of production. The confusion, if any, has been created by the examples of 

traditional agriculture that Schultz has cited. These examples relate to economies with backward 

agriculture, though theoretically, according to him definition, even an agriculture relativity advanced, as 

compared with agriculture of other economies could become traditional, if its art of cultivation became 

static and long run equilibrium was obtained with such an art of cultivation. We may again quote 

Schultz here. He says, viewed in prospect, an agricultural sector that is not now of this type (i.e. 

traditional), will under the same conditions, over a long period, eventually arrive at the equilibrium that 

characterises traditional agriculture.” 

11.3.2 Allocative Efficiency of Traditional Agriculture : Having defined traditional agriculture 
 
 

* A hypothesis is a statement which is yet to be confirmed by emperical evidence. 
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in economic terms. Prof. Schultz examines another widely held view that farmers in poor communities 

do not use their traditional factors of production efficiently and, therefore, are poor. Prof. Schultz rejects 

this view and puts forth a hypothesis* which is now quite widely known as "efficient but poor" hypothesis. 

He says, “There are comparatively few significant inefficiencies in the allocation of the factors of 

production in traditional agriculture.” The allocation of sources in traditional agriculture, in other words, 

is perfect. In examining this hypothesis, a few assumptions are made. These are : 

(a) The factors of production are traditional. It may be noted that the concepts of the factors also 

includes the techniques of production, skills and technical knowledge of the farm people.These 

factors have been in use for a considerable time. 

(b) The community is not undergoing any change as a result of the construction of new road or rail 

road a new dam, irrigation canal, etc. 

(c) The communities which are subject to large political changes as a result of partition, war. 

recruitment of many men in the army, etc., are excluded from the category. 

(d) An agricultural community where large changes in relative prices of products are taking place 

as a result of outside developments is also excluded. 

(e) A community experiencing advance in knowledge which is useful in agriculture is also excluded. 

(f) The rate of return to investment is known. 

(g) The total stock of factors can be increased only a little per year irrespective of whether rate of 

return is, high or low. 

(i) Implications of the ‘Poor But Efficient’ Hypothesis 

There are many implications of this hypothesis. Some are noted below : 

(i) The principal implication of that farmer in traditional agriculture cannot appreciably increase their 

output by re-allocating the factors of production at their disposal. This means that farmers give 

due consideration to marginal costs and returns while deciding upon a particular combination 

of crops grown, the number of times as well as depth of cultivation, the time of planting, 

watering and harvesting, use of equipment and animals, etc. 

(ii) There are no significant indivisibilities. 

(iii) Even a skilled expert in farm management will not find any major inefficiency in the allocation 

of agriculture factors at the disposal of the community. 

It may be pointed out that while testing this hypothesis, the outside expert is not allowed to alter 

the technical properties of the agricultural factors or to provide knowledge, about superior factors 

existing in other communities. Thus, superior varieties of seeds or other inputs which do not form a 

part of the traditional inputs are, therefore irrelevant for empirical testing of the given hypothesis. 

(iv)  Another important implication of this hypothesis is that no productive factor, e.g. a piece of land 

a draught animal, an irrigation channel or a worker who is willing to work and is capable of 

working remains unemployed. The agricultural community which is efficient but poor may have 

very low wages. Labour earnings may be less than subsistence even, if workers have no other 

sources of income, say from other factors owned by them or from transfers within the family 

or among families in the community. But no worker will remain unemployed in traditional 

agriculture. 

(v) It is not correct to say that there are no entrepreneurs competent enough to make the best use 

of resource available to a poor community. Inefficiencies arising from political and social factors 
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are not considered here. 

(vi) The relative product and factor prices, no doubt, can change in a traditional agriculture. But, at 

the same time, the farmers respond to these changes in relative prices of products and factors. 

Efficient allocation of factors of production is not possible in the absence of such a response, 

Studies by Tax and Hopper (referred to later) and a study of the supply response of farmers in 

the Punjab (India-Pakistan) in regard to cotton during the twenties and thirties by Dr. Raj Krishna 

support this inference. In this connection, Prof. Schultz refers to the analysis of six classes of 

Indian farmers made by E.O. Heady which indicates much inefficiency in factor allocation. 

According to Schultz the Indian data regarding “monthly wage rates” and rent of land are utterly 

unreliable and the interest rates vary very widely and as such the result based on data used 

by Heady are meaningless. Such differences in marginal returns to the costs of factors, 

accordiing to Schultz could exist only in a situation of rapid economic development, which was 

not the case at the time. 

(ii) Test of the Hypothesis 

In order to prove the validity of his hypothesis, Prof. Schultz makes use of the data on product 

and factor prices, costs and returns of major economic activities, the institutional framework in which 

production, consumption, saving and investment take place, etc., as given in two studies, by the social 

anthropologists. The first relates to Guatemalan Indian community. Panajachel as given in Penny 

Capitalism by Sol Tax, and the other to an agricultural community in the Indian village Senapur, as given 

in The Economic Organisation of a Village in North Central India by David Hopper. 

Sol Tax describes the Panajachel community as a ‘capitalist society, on a microscopic scale’. 

There are no machines, no factories, no co-operatives or corporation. Every man is his own firm and 

works very hard. Trade is carried in goods on back. In the impersonal market place, strong competitive 

behaviour exists. The 800 people of this community make the best use of the factors and techniques 

of production at their command. The community is of course, very poor, their diet is meagre and 

mortality rate is high. They get their essential food stuff, spices and salt, dress material and household 

utensils, etc., from other towns by selling mostly onions, garlic, a number of fruits and coffee -- all in 

the competitive market. The Guatemalan lndian is a business man above all else, and always looks 

for new means of making money. ln buying goods he pays close attention to prices prevailing in various 

markets and carefully calculates the value of his labour in producing crops for sale or for home 

consumption. In every economic activity he engages himself with a shrewd eye to the return. All of this 

business "may be characterised as a money economy organised in single household as both 

consumption and production units, with strongly developed market which tends to be perfectly 

competitive'. 

The Guatemalan lndian is on the lookout for better seeds, fertilizers and ways of planting but 

such improvements are not frequent and, as such have very small effect on production’. The tables 

relating to prices, cost and returns given by Sol Tax (based on the data for the period 1938 to 1941) 

support the inference that people allocate resources very efficiently. There are no indivisibilities; no 

disguised unemployment and no such thing as zero marginal productivity of the factors of production. 

People respond to profit. For them every penny counts. 

Revisiting the community after a lapse of 20 years, Prof. Tax got the impression that life and 

the economy of the community had remained virtually unchanged. 

David Hooper's study of an lndian village also supports the 'efficient but poor' hypothesis of Prof. 

Schultz. At the time of study (1953-1955). Senapur was located on the Ganges plain, had an area of 
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1046 acres and population of about 2100. There are some difference between the levels of production 

and consumption of the two villages. Senapur is not so poor as Panajachel, has a primary school and 

has a greater degree of specialisation. But it is poor nevertheless. 

Hipper was impressed with the way the village uses its physical resources. The age-old techniques 

have been refined and sharpened by years of experience, and improvements were made by each 

generation in method of cultivation, irrigation techniques, etc. Hopper came to the conclusion that the 

people of Senapur were realising the full potential of their physical resources and depending on his 

knowledge and cultural background, each man was almost doing his best. 

Data collected by Hoppet enabled him to make a rigorous test of the allocative hypothesis. He 

came to the conclusion that average allocations made by the sampled farmers were efficient within the 

context of technical relationships. He found no evidence to show that output could be increased by 

changing the allocation unless the traditional resources and technology were changed. A close 

correspondence was found between the market and implicit prices of products and factors. The test 

strongly supports the hypothesis put forth by Schultz. Thus, these communities are poor because the 

factors used by them are not capable of producing more under the existing conditions. 

The well-known studies of the agricultural economy of China by John Lossin Buck (Chinese 

Farm Economy, 1930) and many examples cited by Bauer and Yamey (The Economics of Under- 

Developed Countries: 1957, Chapter VI); support the hypothesis proposed by Schultz. 

Criticism of Schultz’s views about perfect allocation of resources shall have appraisal of this 

thesis. 

11.3.3 The Doctrine of Zero-Value Labour in Agriculture : One of the implications of ‘efficient 

but poor hypothesis’ of Prof. Schultz is that the labour force in poor countries is efficiently allocated. 

This, in other words, means that labour is fully employed and that there is no substance in the widely 

held view-in fact a well established doctrine-that there is much disguised un-employment in the poor 

agricultural countries, therefore, the marginal productivity of labour is Zero. It is now proposed to 

examine this doctrine at some length. 

According to the doctrine of Zero marginal productivity, a part of the labour force in poor 

communities-different estimates often put the figure as 25%. Adds nothing to total production, howsoever 

hard they work. This surplus labour force (as Nurkse and Lewis have pointed out) can be transferred 

for industrialisation at no extra cost to the community (except the cost of transfer). This concept is 

applicable only to those persons who want to work, who are capable of working and who are in fact 

working but are adding nothing to output by their work. They look busy but contribute nothing to 

production. 

Let us try to know how Schultz explain his view point 

Prof. Schultz distinguishes the following three economic states - 

(i) In the first stage, the marginal productivity of labour is very low but labour engaged in agriculture 

produces as much as comparable labour in other sectors when costs of transfer are taken into 

consideration. It is typical of many poor agricultural communities like the Panajachel community. 

(ii) In the second stage, marginal productivity in agriculture is less than that of comparable labour 

in other sectors of the economy after taking costs of transfer into account. There is excess of 

labour in agriculture. This type of disequlibrium is characteristic of developed economies. (This 

is what Schultz calls a 'farm problem', we shall refer to it in a later lecture script.) 

(iii) In the third state, marginal productivity of a part of the labour force engaged in agriculture is 
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zero. Although the doctrine of labour of "zero value" is sometimes applied to the effects of new 

and better agricultural factors of production, Schultz restricts it here to the effects upon production 

of the withdrawal of labour with the techniques of production remaining unchanged. According 

to Schultz, there is no 'Zero Value Labour’ in traditional agriculture. Only, it can be very low (i.e. 

the situation under economic state (i) as described above.) 

(i) Roots of the Doctrine of Zero Value Labour (According to Schultz) 

Schultz, in the first instance, tries to show that some wrong empirical analysis and also a 

detective logic have given rise to this doctrine. Later on, he tries to prove, with the help of empirical 

evidence that the 'Zero Value Labour' doctrine is wrong. 

Let us first of all describe the reasons, as put forth by Schultz, for the origin of the doctrine of 

'Zero Value Labour'. 

(A.1.) Empricial Reasons : According to Schultz, the doctrine of “Zero Value Labour” has been 

put forth because of the following reasons : 

(i) Although many agricultural countries, like the industrial countries, were hard hit by the world 

depression of the thirties, they did not experience mass unemployment which shook the major 

western countries. This led to presumption that in these countries, there must have existed a 

lot of disguised unemployment of labour if not an open unemployment whose marginal productivity 

was Zero. This belief has continued to persist even after the world depressions of 1931 came 

to an end. 

(ii) Some of the supporters of this doctrine proceed on the assumption that agricultural production 

could be organised on the basis of 10 hours per worker per day or so throughout the year 

ignoring the seasonal nature of agriculture. According to such calculations, a farmer will never 

be actually busy for the whole year. 

(iii) Another source of support for the doctrine (according to Schultz) has been the pronouncements 

of the visiting agricultural experts from the advanced countries, who carry with them the image 

of excess supply of a agricultural labour in the western advanced countries, particularly the 

United states a disequilibrium characteristic of modern agriculture. His belief is all the more 

strengthened when he sees many people sitting idle for much of the time. Such experts soon 

come to pronounce that not only labour is underutilised but also are other factors such as land 

equipment, animals, etc. 

(A-2) Theoretical Basis : Schultz also quotes Eckaus whose writings in 1955, has given two 

conditions which constitute the theoretical basis for this doctrine. These are (i) 'Factor market 

imperfections’ and (ii) limited technical substitutability of factors. According to Schultz while the first 

condition is not essential for the doctrine, the second is important. The argument is that there is no 

opportunity for technical substitution of factors at the magin in agriculture. That is why more labour 

intensive techniques are not used although labour is surplus. Eckaus believes that even the highest 

labour intensive technique requires some minimum amount of capital per unit of labour, but many poor 

countries have less capital then needed to absorb the whole working population. Hence a portion of the 

valuable labour supply remains unused. 

Both the theoretical as well as the empirical reasons (as given above) for proving that disguised 

unemployment exists in traditional agriculture have been rejected to Schultz and some other economists 

Viner, for example, does not agree with Eckaus so far as the 'limited technical substitutability of factors’ 

argument is concerned. He says, “I find it impossible to conceive a farm of any kind on which, other 
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factors of production being held constant in quantity, and even in form as well, it would not be possible, 

by known methods, to obtain some addition to the crop by using additional labour in the more careful 

selection and planting of the seed, more intensive weeding, cultivation, thinning and mulching, more 

painstaking harvesting, gleaning and cleaning of the crop.’ 

In the writing Prof Schultz gave example of Latin American countries where agricultural production 

decreased when labour was withdrawn, he wrote in 1955, “I know that no evidence for any poor country 

anywhere that would even suggest that a transfer of some small fraction, say 5% of the existing labour 

force out of agriculture with other things equal could be made without reducing its (agricultural) 

production”. In his later book, Transforming Traditional Agricultural, Schultz reinforced his above view 

with more arguments based on some empirical data. These are given in the paragraphs that follow. 

We may here point out Schultz had earlier believed the disguised unemployement existed in 

economies with traditional agriculture. He has supported this view in the United Nations Report entitled 

Measures for the Economic Development of Under Developed Countries, 1951. 

(B) Empirical Evidence Cited by Schultz to prove that Zero-value Labour does not Exist 

in Agriculture : The problem here, according to Schultz is to find out if some data conform to this 

theory. Many examples, often cited to show labour shortage during the harvest and other peak seasons 

in agriculture in poor countries are not a clear test, because they do not show whether the marginal 

productivity of a part of this labour is Zero or not. Changes in agriculture production during a major war 

are not a satisfactory test because of other war time disturbances. Deaths during the famines also do 

not provide a satisfactory test because famine incapacitate the surviving workers. Prof. Schultz however, 

cities two examples where increased demand for workers was met by a withdrawal of labour from the 

neighbouring farms and a fall in agricultural production was reported as consequence. The two example 

pertain to (a) construction of a road in Peru (b) construction work in a city in Brazil. In his book 

Transforming Traditional Agriculture, Prof. Schultz also tests hypothesis on the basis on the Indian data 

following the 1918-19 influenza epidemic and tries to give a decisive answer. 

The influenza, broke out suddenly; deaths reached a top in a few weeks and then declined 

rapidly. The survivors recovered within a short period. The animals were not affected and the only factor 

that decreased was the number of workers, India and Mexico were very badly hit by epidemic. Since 

the situation was complicated by the intervening land reforms in Mexico, Prof. Schultz prefers India for 

the test. 

The epidemic took a toll of about 20 million people in India which is about 6% of the 1918 

population. The death rate among the active workers in agriculture was substantially higher than for the 

population as a whole. The western and northern part of the country recorded a much higher death rate 

than the eastern parts. As regards agricultural production, 1916-17 crop year is taken as the base year 

as it is comparable in general to 1919-20 the year following the epidemic. The sown area is regarded 

at the best available proxy for agricultural production because it is less sensitive to a decrease in the 

labour force caused by the epidemic and as such would be more decisive test than fall in agricultural 

production. 

While the agricultural labour force is estimated to have decreased by 8% as a result of the 

epidemic the area sown was 3.8% lower in 1919-20 as compared to 1916-17. It is estimated that there 

was a corresponding fall in production also. In general the provinces worst effected by the epidemic 

recorded the largest percentage decline in area sown. Thus, according to Schultz there was no 

evidence that a part of the labour force in agriculture in India had zero marginal productivity at the time 
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of the epidemic. 

Prof. Schultz’s, therefore, concludes that the doctrine of labour of zero value is a false doctrine. 

It rests on shaky theoretical presumptions and is not supported by data. 

(ii) Criticism of Schultz’s views about disguised unemployment : Schultz’s assertion that 

there is no zero value labour in a traditional agriculture has been challenged on empirical as well as 

theoretical grounds. For example, Mellor and Steven’s study in Thailand. Majumdar, and Desai’s studies 

in India and Rosentein Rodan’s study in Southern Italy bear ample evidence of the existence of zero 

marginal productivity of labour, although these studies are not perfectly free from some conceptual 

objections. Theoretically also, Schultz’s assertion regarding Zero value labour has been questioned. 

It has been pointed by Bhagwati and Chakravarti that main argument advanced by Schultz to 

prove that there is no zero value labour or in other words, disguised unemployment in a traditional 

agriculture is that when the labour has been withdrawn from agriculture in a particular region, the 

production was found to have fallen. They point out that such a tendency can appear even in an 

agriculture with disguised unemployement if a certain type of farming arrangement exists therein. They 

explain their point of view with an example. Suppose a family consists Of N+1 agricultural workers. N 

workers work on their own farm and the (N+1)th worker works as a hired labour on some other farm. 

N workers suppose, have an earning of Rs. X from agriculture each getting Rs.x/n as his share. 

(N+1)th also is supposed to be getting his wage equal to Rs.x/n. Now suppose there is some surplus 

(Zero value) labour among the N workers working on the family farm. Suppose one of them takes up 

some off farm job or dies.- Total agricultural output on the family farm does not fall as the outgoing 

labour was a zero value labour. Share of remaining workers will now increase to Rs. x/n-1. 

This increase in earning is likely to effect wages that are demanded by the worker of this family 

who is working as hired laboures on another farm. He may now demand higher wages. If such a 

situation arises in a general way as it might have happened in case of influenza in India, supply price 

of workers working as hired agricultural labourers as likely to increase. This well result in less employment 

of hired labour and consequently production on farms, using hired labour, will fall. Total production in 

Agriculture will thus fall even when there is disguised unemployment in the agricultural sector when 

some labourers are not available to work there. 

Bhagwati and Chakravarti have, in fact, referred to another study by Shakuntla Mehra. It was 

found by that Schultzian conclusions that Agricultural production in India fell down after the epidemic 

of influenza, was also not correct. According to Mehra if we look at the whole year after the attack of 

influenza, the data regarding production did show downward trend. However, if we look only at the first 

half of the year after the epidemic, the production did not decline at all. This only means that decline 

in production was not due to fall in population but due to some other causes. 

Intact, some economists have not accepted the outbreak of influenza as suitable example. 

Influenza did not only wipe out a portion of the population, it unsettled the whole nation as well. All 

families were unnerved. No wonder, in such a case, even those workers who were in the category of 

non-zero labour, could not contribute their best to agricultural production and the production accordingly 

fell down. 

Sen has questioned Schultz’s conclusions on another count. Not only does he question the 

accuracy of data by Schultz (Schultz has ignored production in some of the provinces without assigning 

any reason) but also questions the methodology used for arriving at his conclusions. Sen feels that 

Schultz has not paid any attention to the way, the population is taken off the agricultural sector by an 

epidemic. Surplus labour exists only on family farms. A hired labour is always a non-zero labour. The 
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employer pays him wages only because he contributes something to production. He is hired because 

he makes a positive contribution to output. If a certain percentage of labour is taken off only from the 

family farms the production will not suffer because most probably only the zero value labour will be 

taken off. But if labourers are taken off the agricultural sector irrespective of the fact whether they are 

working on their own farm or on some other farms as hired hands, production can suffer at least on 

the farms using hired labour. This effect may even persist for a long time if labour is not very mobile. 

Now nature, through influenza did not make any distinction between the family labour and the hired 

labour. Production could accordingly suffer. Schultz, in fact, ignored the fact that labour is not very 

mobile from farm to farm. If loss of hired labour had made up the movement of some surplus labour 

from the family farms to those owned by other farmer as hired labour, production might not have fallen. 

Again according to Sen, Schultz took the fall in acreage under crops as a sign of fall in output 

According to him it is quite possible that total output may increase despite a fall in acreage. 

There is a feeling among some economists that Schultz’s whole thesis concerning zero value 

labour is conclusion oriented. As you will study, in the next lecture script, Schultz puts forth the 

suggestion that the only way to transform the traditional agriculture is to adopt new techniques of 

production. A technological revolution is needed for transforming the traditional agriculture. Now output 

in any sector can be increased either by (1) removing the misallocation of resources, thus eliminating 

all wasteful use of resources and (2) by using unutilised resources and (3) by changing the input output 

relationships, i.e. change in technology. Schultz in his keenness to emphasis the importance of the 

third alternative, tried to rule out the possibility of application of first two methods. So, he somehow or 

other tried to arrive at the conclusions that (a) there are no misallocation of resources in agriculture 

and (b) there are no surplus resources in agriculture as the farmers have reached an equilibrium 

situation with regard to their acquisition in a traditional agriculture. 

Now, one could agree with Schultz so far as the supply of capital assets was concerned. No 

farmer will like to have more of a capital asset if return from it is not commensurate with its cost. But 

the same argument cannot hold good for labour. Labour, besides being a factor of production is also 

a member of the society. Production of this factor is not governed only by its contribution towards 

production. A son or a daughter is needed because of social, emotional, religious and many other 

considerations. Their creation is not governed by cost-return, considerations only and there is every 

possibility that the total population of a country and therefore of labour force may become more than 

what is needed to handle the other, available productive resourses profitably. Under such circumstances, 

the existence of zero value labour in a traditional agriculture is not at all surprising. 

(iii) Criticism of Schultz’s Views Regarding Perfect Allocation of Resources : Although 

Schultz could find supporters for the thesis that allocation of resources is perfect in a traditional 

agriculture, his views have not gone unchallenged. The challenge comes both through empirical evidence 

and though a pure theoretical explanation. Empirically J.M. Dun and V.P. Nowshirvani have questioned 

the thesis put forth by Schultz on grounds of methodology used by Schultz to prove this point. Moreover, 

data used in the Senapur study by David Hopper to prove efficient allocation of resources which, 

Schultz quotes to support his thesis has been considered to be conclusion oriented. Hopper selected 

mainly those farmers (high class Thakurs of village Senapur) who purchase inputs from the market and 

produce the output mainly for the market. They are large fanners who would always go by price 

consideration. Allocation of resources in their case can be more or less perfect. 

Some later studies, e.g. those conducted by Desai, Kahlon and Joshi, Soni, and few others 

have shown that allocation of resources is not perfect in a traditional agriculture. Further a study 
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concerning an East African country conducted by Madani has shown that allocation of resources is 

better in a non-traditional agriculture than in a traditional agriculture. 

Lipton is of the view that a farmer in a traditional agriculture is not a profit maximiser-an 

assumption which Schultz makes for analysing the data at his disposal. He is rather a risk maximiser 

and the allocating resources which Schultz found to be perfect, man, in fact be imperfect when 

examined from the point of view of a risk minimiser. 

The fact on the matter is that the decision making process is a very complicated process. Many 

factors influence such a decision. Nature of marketing facilities, certainly about yield and prices, business 

acumen of the farmer, customary production, domestic needs etc. are some of other factors besides 

the long experience of the farmer which influence the allocation of resources. Their influence can be 

more as well as less in a traditional agriculture than in a non-traditional agriculture. So, we can not 

completely support the Schultzians hypothesis about resources allocation in a traditional agriculture. 

Much depends upon factors other than those which Schultz had considered and these factors 

do not seems to be specifically related to a particular type of agriculture. There is mounting empirical 

evidence against Schultz's conclusion based on Senapur and Panajachel studies. 

Conclusion : The above discussion was meant to prove that neither there is perfect allocation 

of resources in a traditional agriculture nor is there no disguised unemployment in such an agriculture. 

It must however, be immediately stressed that the potential increase in output through re-allocation of 

traditional output will not be sufficient enough to enable agriculture sector to deliver the required surplus 

for the development of non-farm sectors. With such marginal increase in output, agriculture could never 

become a catalytic agent of growth. Only a transformed and developed agricultural sector can generate 

adequate surplus. In this light, Schultz's hopes in the technological transformation of agriculture as a 

means of initiating the overall growth process is well founded. lt is just a different matter that there 

exists amounting opposition to his way of symptomizing a traditional agriculture. In other words we 

have to agree to his major prescription for modernising traditional agriculture although we may not fully 

agree with his diagnosis of the problem or with his description of the main feature of the traditional 

agriculture. 
 

 
11.4 SUMMARY 

Let's recapituate the points, we have discussed in this lesson. ln the first part, different types 

of agriculture are suggested by Prof. T. W. Schultz. 

 
Types of Agriculture 

 
 

Traditional agriculture Modern agriculture Traditional agriculture 
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In the second part, basic characteristics of Traditional agriculture are given as suggested by 

Prof. Schultz. We have analysed the origin, empirical evidenes, implications and criticism of these 

basic characteristics. 

Basic characteristics of Traditional agriculture 

(given by Prof. Schultz) 

 
 

Traditional agriculture Allocative efficiency of Doctrine of Zero-value 

as economic concept Traditional agriculture labour in agriculture 
 

  
Implication of Test of Criticism of Origin of the Criticism of Schultz's 

 

'Poor but Efficient Hypothesis Schultz's Doctrine views about disguised 

Hypothesis Views  unemployment  
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11.6 MODEL   QUESTIONS 

1. What are different types of agriculture? Critically explain the main characteristics of traditional 

agriculture suggested by Prof. Schultz. 
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12.0 OBJECTIVES 

After going through this lesson, you will be able to : 

• identify the problems of transforming traditional agriculture into modern agriculture 

• discuss the hypothesis of high prices of income stream 

• explain the two approaches namely command and market approach to transform the 

traditional agriculture. 

• learn the process of transformation through supply of and demand for new factors. 

• outline the importance of modern inputs and kills in agricultural growth. 

• evaluate the Schultzian theory critically. 
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• check your knowledge through Model Questions 

12.1 INTRODUCTION 

In the last lesson, we have discussed the characteristics of various types of traditional agriculture 

in particular as suggested by Prof. T.W. Schultz. In this lesson, we will continue the topic and expalin 

the process of transformation, its implications and critical evaluation of the theory. 

12.2 PROBLEM OF TRASFORMING TRADITIONAL AGRICULTURE 

According to Prof. Schultz, the problem of transforming the traditional agriculture is basically a 

problem of investment. However, it is not the same thing as the supply of capital. The real problem is 

to determine which form this investment should take. Reproductible capital exists in the traditional 

agriculture in the form of ploughs, bullocks, farm structures, drain ditches, tanks, well etc., and some 

of the studies quoted by Prof. Schultz show that capital of this type is not scarce in some of these poor 

communities. In Senapur India, for example, there were 480 bullocks used as drought animals for 1046 

acres. But the capital existing in the traditional form, has very low marginal productivity, with the result 

that there is no incentive to save and invest in this type of capital. On the other hand, modern forms 

of capital are highly productive and investment in them can generate a bigger income stream. 

We have already discussed Prof. Schultz’s hypothesis regarding the allocative efficiency of 

factors of production in the traditional agriculture: “there are comparatively few significant inefficiencies 

in the allocation of factors of production in traditional agriculture”. One of the implications of this 

hypothesis is that the marginal rate of return to all factors of production employed in traditional agriculture 

are approximately equal to their respective cost. If it is so, then there is no substance in the argument 

that the farmers in traditional agriculture invest too much in land and relatively less in equipment, 

fertilizers, animals etc. Marginal rates of return being equal to the costs there is no rational basis for 

such preference. 

The rate of investment in traditional agriculture is low and there may be communities like the 

Panajachel (Guatemala), in which there is little or no net formation of reproductible capital over time. 

According to Schultz, the real reason for such investment behaviour is not that there communities do 

not have the habit of thrift, or that there are no entrepreneurs to take advantage of the available 

investment opportunities. A plausible explanation for this investment behaviour, according to Prof. Schultz 

is that the economic rate of return to investment is very low in these communities and thus there is 

no incentive to save and invest. A low rate of return explains a low rate of saving, little or no capital 

flowing into traditional agriculture and a low rate of capital formation. The analytical problem, therefore, 

is to explain why rate of return to investment in factors of production in traditional agriculture is low as 

compared with the investment in factors used in modern agriculture. 

This approach treats agriculture as a source of growth. Agriculture can be a powerful engine 

of growth, provide adequate investment is made in the modern productive factors. Thus, the currently 

underdeveloped countries are rightly cautioned against pursuing industrialisation at the cost of agriculture 

development. In recent years, the Punjab and Haryana came to have the highest per capita income 

among the States of the Indian Union by developing their agriculture while the States which continued 

to bank upon the steel plants, oil refineries, and the like to the neglect of agriculture have been left 

behind. 

12.3 THE HYPOTHESIS OF HIGH PRICE OF INCOME STREAMS 

In studying the problem of growth of agriculture, Prof. Schultz makes use of the familiar demand 

and supply concepts. Growth of the agricultural sector means that agriculture now Generates more 
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income. Income is a flow concept. According to Schultz, it is made up of number of income streams; 

increase in income (economic growth) mean that the number of income streams have increased. For 

example, a growth rate of 5% means that the number of income streams is increased by 5% per 

annum. 

Income stream are obtained from sources like material factors of production such as capital 

farm structure, wells, animals and non-material capital like farming skill, entrepreneurial ability etc. 

These sources can be increased at a price. Thus, income streams too have a price which is determined 

by the forces of demand and supply. The demanders of income streams are the owners of capital who 

purchase the sources of income streams in order to get income. Suppliers are firms or industries who 

produce the sources of permanent income streams in order to sell them. Price will be determined at 

the point where demand is equal supply. 

Before we proceed further, it is necessary to explain a little more, the meaning of 'price of an 

income stream.' It is the price of resources (material as well as non-material) needed to produce one 

unit, say one rupee, of income. In other words, it is the reciprocal of the rate of return on investment 

if, for example, rate of return is four percent, the price of an income streams of Re. 1 per year is Rs 

25/-. The price of an income stream, obviously will thus depend upon the price of various instruments 

of production (both material and nonmaterial) and the return from them. When we say that the price 

of the instruments of production required to produce the given income has gone up or the return from 

these instruments of production has gone down. Similar interpretation has to be given to the concept 

of fall in the price of an income stream. 

We may now explain how Schultz makes use of supply and demand analysis for determining 

the price of an income Stream. Suppose, the sources of income stream in a Community cannot be 

reproduced, their supply is fixed. In other words, we assume that the supply of the sources of the 

income streams is completely inelastic. Suppose further that the prevailing price of the income streams 

(i.e. reciprocal of the rate of return on the cost of sources of these income streams) is lower than the 

price which is consistent with the preferences and motives of the demanders of the income streams 

for holding the sources of the permanent income streams (Schultz ignores transitory changes in the 

income streams in his analysis). So while the demanders of income stream will like to have more of 

the sources of the income streams the supply of these sources will not change. Price of these sources 

will accordingly increase. A new equilibrium price of the sources of income streams will emerge. 

Number of income streams will, however not change as the sources of these stream have remained 

unchanged. However, the price of income streams will rise (i.e. the return per rupee from the investment 

expenditure will fall) because of the higher prices of the sources of income streams. No growth in other 

words, will take place. 

If on the other hand, the supply curve for the sources of income streams is price elastic, their 

price will again rise under the circumstances mentioned above. However, there will be one difference 

as compared with the result arrived at in the earlier paragraph. Now, the price of the income streams 

will no doubt rise as it happen in the proceeding case, but there will also be an increase in the number 

of income streams. In other words growth will take place though the rate of return on investment will 

fall i.e. the price of income streams will rise. 

Schultz has used this supply and demand analysis for showing that the price of the income 

streams in a traditional agriculture will be relatively higher in the sense that the return from a given 

expenditure on investment in a traditional agriculture will be lower in traditional agriculture as compared 
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with that in modern agriculture. In traditional agriculture, the state of preferences and motives of the 

demanders of income streams for acquiring and holding sources of permanent income streams remain 

unchanged over time. So long as the preferences and motive of the demanders of the sources of 

income streams remain unchanged, the prices of these resources which their demanders will offer will 

also remain unchanged. Such a state, according to Schultz, makes the long run demand curve for 

sources of income streams horizontal. In such a case, even when the suppliers of the sources of 

income streams are able to produce these sources cheaply, the ultimate equilibrium price of the 

income streams will not fall, though it might be lower in the short run. Infact, if the shift in the supply 

curve is very slow, as is generally the case there may be no departure of the prevailing price of the 

income stream from the long run equilibrium price. 

Now we must not that whenever the price of the price of the income streams reaches the long 

run equilibrium, further use of sources of the income streams will come to an end. No further investment 

will then take place. Accordingly there will be no incentive to save and invest. Investment will take place 

only if the prices of the income streams are lower than what is consistent with motives and preferences 

of the demanders of the income streams to hold the sources of the income streams. This will happen 

only if the prices of income streams are constantly falling and no long run equilibrium is reached. This 

will not happen in a traditional agriculture. In a traditional agriculture, prices of income streams will tend 

to move upwards to the level indicated by the long run equilibrium price whose level is constant. The 

price of income stream in a traditional agriculture will thus be relatively very higher than that in a non- 

traditional agriculture. 

Some arguments against Prof. Schultz' hypothesis that the prices of income streams are high 

in traditional agriculture may be examined. It has been argued that very high rate of interest charged 

by the village money lender in poor agricultural communities is an indicator of a high rate of return to 

investment in traditional agriculture. (This is likely to indicate that the price of a source of income 

stream in traditional agriculture is low). However, the reasoning is not correct because loans taken from 

the money lenders are not wholly for prodiction purposes; these are partly for consumption purposes. 

Moreover, the money lender runs a very high risk on loans even for production purposes. 

Then, it is a argued that the rate of return may be expected to be very high in view of the scarcity 

of reproducible capital. But as noted earlier, the scarcity of traditional reproducible capital is an emprical 

myth. As a matter of fact the stock of reproducible capital is quite large in these communities. In 

Senapur, for example there were 480 bullocks used as draft animal for 1046 acres. Some estimates 

about Punjab for the year 1947-48 show that reproducible capital is larger as a factor of production than 

either land or labour. Bullock power and implements in ‘such cases are a large factor. 

Another argument is that, in the past, large amounts of capital had flowed from the western 

countries to poor communities and they must have been in response to relatively high rates of return 

in the latter. But even this argument does not stand closer scrutiny since this capital was invested in 

modern means of transport and communication, factories, plantations, power installations modern 

skills, etc. and not in agriculture. Almost negligible foreign investment came into the prepoderant crop 

sub-sector of traditional agriculture. lt may be suggested that the inflow of foreign investment gave rise 

to a dualism within agricultural sector of such poor economies and made the crop sub sector still more 

backward. A high rate of return for the agricultural sector is, therefore, only a historical confusion, it at 

all. 

On the other hand, empirical evidence form the Panajachel and Senapur communities supports 
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the Schultzian hypothesis. In Panajachel the net rate of return to land was estimated at 4% or less. 

This means that one-rupee income stream produced by land in Panjachel cost about 25 rupees, a very 

costly source of growth. Similarly, Hopper, found that the marginal product of land was about 3% of the 

then prevailing price of land. 

Thus, this hypothesis of high prices of income streams explains why so little domestic and 

foreign capital is invested in the poor communites per year to increase the stock of reproducible capital 

in the traditional form. Unsatisfactory increase in agricultural production as a results of public investments, 

is also similar by explained. On the other hand, when public investments are made in non-traditional 

factors like agricultural extension service, research establishment, etc. considerable increase in output 

is recorded. The most important implication of this hypothesis therefore, is that the traditional factors 

of production are expensive sources of growth when considered in terms of returns and the agruments 

given above are not, sound enough to disprove the fact that the cost of income stream is relatively 

higher in traditional agricultural as compared with that in modern agriculture.* 

12.4 VARIOUS APPROACH TO TRANSFORMATION AND ITS IMPLICATIONS 

The above analysis leads us to that conclusion the income streams from agriculture can 

multiply only when modern sources of income streams are used. Return from them is more than their 

price. There are two approaches to bring out this change. These are (i) the Command Approach and 

(ii) the Market Approach. 

12.4.1 The Command Approach : Under the Command approach, the State makes the basic 

decisions regarding agricultural production. What to produce, how to produce and for whom to produce. 

Important inputs are rationed to the various farms, and a proportion of their total output is to be 

compulsorly delivered to the State. This approach can take various forms and in extreme case, the 

collective and State farms are introduced. 

12.4.2 The Market Approach : Under the market approach, on the other hand, free play of the 

market forces is allowed. The farmers are guided by profitability considerations while making production 

decision. The state has an important role in play here as well. While state intervention can assume 

several other forms also, it is necessary for the State to invest in the production of new agricultural 

factors which can be profitably adopted by the farmers and to improve the skill of the buyers of these 

factors through various kinds of educational and training programmes since they require huge amounts 

of investments and competent organisation. 

12.4.3 Market Approach is Better than Command Approach : The Czechoslovakian experience 

shows that under the. command system, there is large investment in modern machinery and fertilizers. 

On the other hand Government investment in Mexico takes the form of research stations, schooling of 

the farmers, besides the usual kind of infrastructural expenditure. This is an example of State intervention 

in case of market approach. According to Prof. Schultz, market approach is more efficient because the 

resident owners are more informed. They can take advantage of the advances in knowledge and have 

the incentives to increase profitablity. Command approach resembles absentee ownership and, is 

therefore, less efficient. This is particularly so when the State owns the factors of production. When 

independent farmers are deprived of their land an agricultural factors, the community loses many types 

of skills, since there is no incentives to use them. This results in a serious disinvestment in agricultural 

skills. Prof. Schultz’s bias in favour of the market approach is obvious. 

* We should take due notice of the emphasis on the word 'releatively high'. Price of source of an income stream. 
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12.5 THE PROCESS OF TRANSFORMATION 

History is full of examples of how traditional agriculture was transformed through the ages, again 

and again by the of some new factors of production. Agricultural production increases when people take 

advantages of the new opportunities. The new opportunities as the record of agricultural development 

over the last several decades shows, were provided neither by new agricultural land nor by changes 

in the relative prices of agricultural factors. 

It may be noted here that, according to Schultz, the technological changes, by itself, represents 

merely an idea. It will take an object form through a change in the nature of some factor of production. 

Technological change is thus nothing but another name for some new factor of production which are 

very profitable for the firms to produce and for the farmers to use. A technique of production cannot 

be separated from one or more factor of production. Technological change is the result of adding, 

dropping or changing at least one factor of production. 

Once the factors of production denoted by ‘technological change’ have been identified, the 

problem of transformation becomes a simple problem of acquiring, adopting and learning how to use 

a more profitable set of factors, as against the traditional factors of production which have very low 

profitablility. In this connection, it may be pointed out that according to Schultz, there are three components 

of the process of modernisation of traditional agriculture: research, extension of new knowledge and 

availability of modern inputs to the cultivator. 

David Hopper points out, the three main springs of agriculture growth are, active research, a 

well trained extension service and a supply line that makes available to the cultivators modern inputs. 

None of these, however, is effective by itself. Each mainspring has to be supported by a strong 

infrastructure. The concepts of demand and supply are useful in understanding the process of 

transformation and the behaviour of the demanders and suppliers of the improved factors of production. 

The demanders and suppliers of modern agricultural factors in a market economy play a very important 

role in the process of transformation of traditional agriculture. 

The demanders are the farmers in traditional agriculture and the suppliers are those persons 

and firms (whether working for profit or not) who discover, develop, produce, distribute and thus make 

available to the farmer the modern factors. We may now study the operation of forces on the supply 

and demand side (as analysed by Schultz). 

12.5.1 Supply of New Factors : Economic growth from traditional agricultural depends greatly 

on the availabilty and the prices of modern factors and measures have to be taken so that the suppliers 

develop, produce and supply modern factors at low prices and thus induce the farmers to acquire them 

and to learn how to use them. 

(i) Research and Development by Suppliers : Science and technology have an important 

role to play in modernisation of agriculture. It is very essential for the State to promote research with 

a view to developing new factors of production suited to the biological conditions of agriculture in poor 

countries. Modern material inputs developed in response to the needs of the advanced countries may 

not directly suit the conditions prevailing in the less developed countries. Difference in soils climate, 

etc., lead to differences in requirements of water, fertiliser, plant, etc. A certain hybrid corn may give 

high yield in one climatic zone, but not in another. The imported knowledge has therefore to get 

acclimatized to local conditions before it is usefully employed. 

There are two fundamental economic attributes of the production of modern factors. First, the 

producer cannot get all the benefits (income) from the sale of his product because some of the benefits 
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flow out of other firms or to consumers despite the use of patent right. Secondly, there are the 

indivisibilities of the staff and the methods. A single scientist working in a simple ill-equipped laboratory 

or a small firms with limited resources is not likely to achieve much. So, basic research and some part 

of the applied research before the factor is finally produced has to be financed by the state through 

public laboratories or state supported non-profit making agencies. Private firms working for profit will 

not be able to invest adequately in research and development. Large, efficient agricultural research 

establishment is fairly expensive. In the absence of technological breakthrough, the expansion of 

extension services will be of no avail. This explains why the Community Development Projects did not 

achieve much in India during fifties and even during sixties. While considerable investment in rural 

people is important, “such an investment must be built around the production and extension of new 

knowledge backed by requisite supplies for its application”. Agriculture will remain backward if research 

cannot provide more scientific knowledge and the planner cannot give more inputs. 

(ii) Distribution of New Sources of Production : When new factors of production have been 

developed, they can be distributed by two kinds of suppliers: profit making firms or non-profit agencies. 

(a) Profit making firms : The profits that private firms can make from distribution of new 

agricultural factors depend mainly upon the cost of entry into the market and the size of the market. 

If costs of entry are high and the demand is limited, private firms will have no inducement to enter the 

market. The main cost of entry are: (i) cost of adaptation : The firm has to incur some expenditure in 

adapting a factor to the local needs of the community, (ii) cost of providing information to the farmers; 

In an advanced country, farmers are educated and they can be informed to the new agricultural factors 

and their technical properties through newspapers, journals etc. At the same time, they have highly 

developed extension services. In view of these, the private firms can be attached to enter the market. 

On the other hand, cost of transmitting information in backward communities like Panajachel are quite 

prohibitive; (iii) cost of overcoming other obstacles, some times political to entry are also important. For 

example, special restrictions may be imposed on foreign firms. 

Size of the market is another determinant of profitability of distributive business. Small size of 

the market in poor communities prevents to the private firms from entering the business. 

In view of the above difficulties faced by the suppliers in the distribution of new inputs in poor 

country, Schultz feels that private profit making firms may not take up this job in the initial stages. 

(b) Non-profit Agencies : Before the private firms find it profitable to supply new factors to 

farmers non-profit agencies, public and private, may be necessary to do the job. These agencies may 

be local experimental station, philanthropic institutions e.g. Food Foundation in India or some government 

agencies. 

If we take into account all the expenses incured by these firms supplying new factors to the 

farmers and set the against the returns which will accrue to the community as a whole (most of the 

benefits will accure to the consumers in the form of reduced price of corn, meat, etc. and therefore. 

increase in real income), on the whole, it would appear to be profitable for non-profit agencies to enter 

the field. It is not profitable for the private firms to supply the new factors since they cannot capture 

all or even most of the returns. On similar grounds Schultz feels that only the public agencies can take 

up the extension services. While a poor country may obtain technical assistance from U.N. foreign 

governments, philanthropic agencies, etc., it will have to develop its own institutions to do this job. 

* Schultz, T.W. Transforming Traditional Agriculture 
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12.5.2 Demand for New factors : It is incorrect to assume that farmers are too tradition ridden 

to adopt modern factors of production. Agriculture was modernised in Japan, Mexico, despite the fact 

that the farmers there were no less tradition bound. “The notion that all farmers are handcuffed by 

tradition making it impossible for them to modernise agriculture, belongs to the realm of myth”, (p.162)* 

Only suitable measures are needed to induce them to adopt new factors. 

Use of new inputs does not depend upon the social and cultural attributes of the farmers; 

Suppose, some new, more profitable factors of production, are available. Under what conditions will the 

farmers be prepared to accept them ? Prof. Schultz rejects the viewpoint that the rate of acceptance 

depends upon the cultural factors. Contrary to widely-held view, there is evidence that farmers in poor 

countries like India. Mexico, Peru, Panajachel community in Guatemala, are as responsive as those in 

the advanced countries to normal economic incentives e.g. in case of new varieties of seeds. 

The pioneering studies by Dharm Narain and Raj Krishna bear ample testimony to the farmers’ 

responsiveness to pride and other market stimuli. There is no need to explain differences in the rate 

of acceptance of differences in education, personality and social environment. Differences in profitability 

is the most powerful explantion. 

It may, however, be noted that when the market is small and demand is less elastic or inelastic, 

the effect of increased production as a result of the introduction of new agricultural factors will be to 

reduce profitability and even to eliminate it over time. On the other hand a large market with elastic 

demand for agricultural production is more favourable to the adoption of modern factors.. From this 

angle, availability of foreign market for absorption of increased agriculture output is conductive to the 

adoption of new factors of production. 

The demand for new inputs depends upon their profitability in use. Profitability of these inputs, 

depends upon two factors. These are (i) The supply price of these factors, and (ii) the prospective yield 

from these inputs. 

(i) Supply Price of New Inputs : The farmers in poor countries may not adopt new factors even 

when they have been found to be profitable in the advanced countries. Their profitability in the poor 

countries may be affected in the first instance, by the high supply price of these factors. In poor 

economies, the price of these factors is likely to be high relative to the expected yield because the 

private firms supplying new variety of seeds, fertilizers, implements, etc. have to incur heavy costs to 

enter the market, the size of which is small, at least for quite some time to begin with. 

(ii) prospective Yield : As for the prospective yield, a few points may be noted. It is only an 

increase in yield which will pay for the higher price of the new factor and thus permits profits to be 

earned. Moreover, new elments of risk and uncertainly are definitely involved in the introduction of new 

factors. Even though average annual yield of new factors is much higher than that of the old factor, 

year-to-year fluctuations owing to weather, insects, pests, etc., may be larger. The farmers in poor 

countries are less able to cope with these risks. 

Land tenure system which determines the ways in which the land-lords and farmers share the 

costs and returns of the new factors also affects the profitability of new factors. If the farmers have 

to bear all the additional cost of acquiring and adopting the new factors, while they get only a part 

(usually 1/2) of the additonal yield obtained from its use, the adoption becomes less profitable to the 

farmer than would be the case under better tenurial arrangement, say, under peasant proprietorship or 

crop-sharing with cost-sharing. 

Another factors may also be noted. Use of new factors involves additional knowledge and skill 
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in learning to use new factors, and it is not a simple affair. The new knowledge and skill can be acquired 

by (i) trial and error method (ii) on the job-training through demonstration, special short courses, 

vocational schools, etc., and (iii) schooling. The first method is a very slow and expensive method of 

learning. The third method is the most efficient way in the long run. It is investment in human capital 

and it has been specially stressed by Schultz. 

In any case, each method of learning involved some costs which are to be compared with the 

returns attributable to new knowledge and skills. It is here that economic analysis can make its 

contribution. By determining the cost and returns of these activities, rate of returns can be determined. 

The differences in the rate of returns would guide decisions regarding private as well as public investment. 

12.6 IMPORTANCE OF ACQUIRED SKILLS IN AGRICULTURAL GROWTH 

There are, no doubt, several historical cases where agricultural production increased very 

rapidly despite the fact that the farmers were illiterate. The agricultural growth in America, Australia and 

New Zealand in the earlier period after the settlement by the Europeans depended on the rapid increase 

in the supply of farm land, and acquired capabilities of the farmers playeda relatively minor role. Such 

settlement facilities are no longer available. Differences in land are no longe an important explanation 

of differences in growth of agricultural production. Most of the differences in the properties of land are 

the result of past investment and thus would appear not only due to nature but to nurture as well. 

Availability of irrigation facilities led to an increase in agricultural output in many parts of India although 

farmers were illiterate: Mechanisation of agriculture was pushed through without waiting for the availability 

of skilled farmers, although several short-term courses and on-the job training programmes were 

introduced to improve the skill of the farmers. 

It may be noted that it is not the differences in the quantity of the material capital of the traditional 

type but differences in the quality of capital that are significant. Modern equipment and inputs have 

contributed much to growth. However, “the key variable in explaining the differences in agricultural 

production is the human agent, i.e. the differences in the level of the acquired capabilities of the farm 

people.” A study by Rao* has shown that traditional factors like land and labour have ceased to be the 

predominant source of growth in India agriculture. The growth of capital and knowledge together 

accounted for as much as 63% of the growth in output during 1961-71. 

There is much historical evidence to suggest a strong positive relation between the level of skills 

and knowledge of farmers and their productivity at the farm. Prof. Schultz has found that differences 

in rice yields in Japan correspond closely to the differences in the level of education of the rice growers. 

He contends that the new combination of inputs which has led to substantial increase in rice output 

in Japan, has not been adopted in countries where the farmers are mostly illiterate. He quotes the 1958 

study of the U.S. Technical Co-operation Mission of India which cites the case of differences in yield 

from maize recorded in the Punjab. The hybrid variety of maize yielded 10% more than the local variety 

when local practices were followed but 4% more when the recommended spacing of plants and doses 

of fertilizers were adopted (p. 188). 

There is little doubt that where agricultural growth depends upon technically superior-factors of 

production, the leve of education plays an important role. The rapid growth of agriculture in Denmark 

and Holland during the last quarter of 19th century and in Israel during the 1950's could not have been 

possible without a large investment in the schooling of the farmers. 
 

* C.H. Hanumanths : Technological change and Distribution of Grains in Indian Agriculture pp. 11-42. 
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Self Assessment Questions 

Q. Define Command approach and its features. 
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The remarkable growth of agriculture in Japan, despite limited area and the modern complex 

pattern of agriculture production, has been made possible by two types of public investment (i) Investment 

in research and development of agricultural factors suited to local conditions and (ii) Investment in the 

schooling of farmers and the training of extension experts. Japan began to invest in rural education "at 

that time when traditional agriculture yielded a rate of return education and research, and development 

extension in agriculture yielded a rate of return of 35% per annum for the period 1880 to 1938. It is found 

that when the process of modernisation starts: the low level of schooling of the farm people soon 

becomes a limiting factor. Studies by Griliches and Gisser show that the schooling of farm people is 

an important explanatory variable of agricultural production and in terms of cost and returns, is very 

profitable investment. 

 

12.7 CRITICAL EVALUATION 

Prof. Schultz has made forceful attempts to remove a number of misconceptions of the growth 

economists regarding the place of agriculture in the economic growth of the poor countries. His 

analysis has made it possible for us to have a better understanding of the problems of transformation 

of agriculture and the means to be a opted for the purpose. 

Poor countries have been rightly warned against persuing industrialisation to the neglect of 

agriculture. Transformation of a agriculture is a problem of investment in modern factors of production 

including modern farming skills. The rate of return to investment in traditional factors is so low that there 

is little inducement for farmers in these communities to save a large proportion of their income to invest 

in such factors. So incentives need to be given to develop, produce and adopt modern inputs. State 

has been assigned an important role to promote research and development activities provide extension 

services and to improve the acquired capabilities of rural people through schooling and training. A 

balance between material and non-material capital is emphasised. Investment in human capital is 

rightly regarded as the key variable. 

Now, in the light of Prof. Schultz hypothesis, it becomes easy to understand why the plan 

expenditure of crores of rupee during the first fifteen years failed to achieve much success in terms 

of the growth of agricultural productivty in India. Most of these programmes aimed at expanding the 

supply and use of conventional inputs which could at best yield a low rate of return on cost. The means 

of transformation, as well as the hypothesis put forth by Schultz, despite his bias in favour of the market 

approach have great relevance even for the under-developed countries which have embarked upon 

economic planning. Command approach is not likely to be effective in the major area of economic 

activity involving millions of small farmers and the usual economic incentives should be increasingly 

relied upon. If the modern inputs are produced and supplied to the farmer cheaply and if they are trained 

in modern arts, they would convert and into gold. This is amply illustrated by the recent spurt in 

agricultural production in the Punjab and Haryana. 
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But modern inputs alone will not suffice. Large scale investment on irrigation, soil conservation, 

land reclamation, water management on the national scale, etc. made by the State without any profit 

consideration, have a great bearing on agricultural production and the profitability of modern inputs. We 

shall thus be needing and additional amount of some of the traditional inputs for a profitable utilisation 

of the modern inputs. 

The market approach denoted by Schultz cannot be stressed too far. In the initial stages of 

transformation, profitable opportunities may not be sufficiently appreciated and availed of. So a well 

thought out, coordinated, time-bound endeavour-a plan embracing different aspects of agricultural 

activities and executed by a popular efficient government is essential to lift the agricultural economy out 

of stagnation and to break the vicious circle of poverty. The limited resources, financial and material, 

have to be used in the most useful channels. Only a planned economy can do this by laying down a 

set of national and sectoral priorities. The free play of market forces may not give the socially desirable 

output mix. 

The clash between private profitability and social welfare is inherent in the market economy. The 

need of central planning is all the more greater if, in addition to growth, social justice and regional 

balance, are also desire. As pointed out by W.A. Lewis.... “the market economy, left to itself, give the 

wrong answers in underdeveloped countries. Prices do not correctly reflect relative costs. Opportunities 

for reducing risk through coordinated action are neglected. Insufficient allowance is made for the value 

of knowledge acquired through unprofitable activities ”. 

Uncordinated production decisions often lead to imbalance between the demand for and supply 

of factors and necessitate state intervention in the form of minimum support/ceiling prices, rationing of 

inputs and output, restrictions on inter-state movement of agricultural produce, subsidised rates of 

fertiliser, water, electricity, etc. Such problems some how do not catch Prof. Schultz’s imagination. 

Prof. Schultz had also not gone into the details of actual production of modern factors. If some 

or all of them, e.g. fertilizers, pesticides, machinery, etc., are produced by private firms guided by profit 

motive, they are not likely to remain competitive on account of the economies of scale. Market may 

become imperfect and abnormal profits may be earned by the existing firms. 

In conclusion, it may be said that the poor economic differ widely in regard to the historical 

experiences, resource potential, degree of commercialisation and monetization, organisational pattern. 

trade relations with other commudities, etc., and no single approach or theory is adequate to serve the 

ends of their growth. Many of these economies are in a state of transition and there is a strong 

temptation for the Governments to try to do too much by direct controls to the neglect of the manipulation 

of economic environment. Even when an ambitious programme of economic development is planned 

consciously, neglect of price mechanism, concept of margin etc., under the misguided, zeal for quick 

results and immediate welfare is bound to lead to inefficiency and perpetuate poverty through 

misallocation of public resources. The penetrating analysis of the problem of transformation presented 

by Prof. Schultz will surely aid in a more judicious selection of plan priorities and the means to achieve 

the derived ends. But at the same time, it will be too much to say that his prescription is final and 

comprehensive. He has not said every thing about the problem as well as its solution. (Critical appraisal 

to Schultz’s assertions about perfect allocation of resources and disguised unemployment has already 

been given in the earlier lecture script). 

12.8 SUMMARY 

Let’s recapituate the views of Prof. Schultz on the problem of transforming traditional agriculture, 
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different approaches and critical evaluation of the theory. 
 
 

Problem of Transforming Traditional Agriculture 
 

Meaning Problem Solution 
 

 

(i) Investment 
 

is to explain why rate of 
 

to provide adequate 

 investment in traditional investment in modern 
 agriculture is low productive factors. 

(ii) To determine the form of Investment 

Hypothesis of high Prices of Income Streams 

Sources of Income (i) Material factors like farm Structure, wells, animals 

Streams  (ii) Non-material factors like farming skill, entrepreneurial ability 

Price of Income Stream 
 

Meaning Determined by Implication 
 

Price of resources needed Demand and supply analysis Price of income stream in 

to produce one unit  a traditional agriculture is 

(One Rupee) of Income relatively higher as 

compared to modern 

agriculture in a 

sense that return on 

investment in 

traditional agriculture from 

investment is low 

 

Approaches to Transformation 
 

General Approach Market Approach 

The Process of Transformation 

Supply of New factor Demand for new factor 
 

 

Research and  

Development Distribution of 

new resources 

of production 

Supply price 

of new inputs 

Prospective 

yeild 



159 
 

 
 

Profit- Non-Profit 

making firms agencies 
 
 

Prof. Schultz has suggested a story positive relation between the level of skills, knowledge of 

farmers and productivity at the farm, but crics say that modern inputs be stressed upon too much as 

the clash between private profitability and social welfare is inherent in the market economy. Markets 

may become imperfect. Prof. Schultz has not said everything about problem and solution. Even though 

his precription is comprehensive. 

12.10 SUGGESTED READINGS 

1. Transforming Traditional Agriculture by T.W. Schultz. 

2. Leading Issues in Agriculture Economics by R.N. Soni. 

12.9 MODEL QUESTIONS 

1. Critically examine the Schultzian theory of transforming traditional agriculture. 

 

***** 
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Lesson-13 
 
 

MELLOR'S THEORY OF AGRICULTURAL DEVELOPMENT 

 
STRUCTURE 

13.0 Objectives 

13.1 Introduction 

13.2 Traditional Agriculture 

13.2.1 Under employment in traditional agriculture 

13.2.2 Backward sloping supply curve in traditional agriculture 

13.2.3 Impact of withdrawal of labour on agricultural production 

13.3 Technologically Dynamic Agriculture Low Capital Technology 

13.4 Technologically Dynamic Agriculture High  Capital Technology 

13.5 Critical Evaluation 

13.6 Summary 

13.7 References 

13.8 Model Questions 

13.0 OBJECTIVES 

In this lesson, you will be able to : 

+ underline the three stages of agricultural developmet 

+ discuss the features of thhree stages of development 

+ critically evaluate the theory. 

13.1 INTRODUCTION 

Mellor‘s book entitled ‘The Economics of Agriculture Development, appeared in 1966 i.e., two 

years after Schultz’s Transforming traditional Agriculture’ was published. ln his book, Mellor also 

suggest ways and means to transform traditional agriculture into modern agriculture and he, in parts, 

agrees with what Schhultz had put forth in his book. 

However, at the same time, his approach is more pragmatic and extensive than that of Schultz. 

SECTION A : STAGES OF AGRICULTURE DEVELOPMENT 

Basically, according to Mellor, from the point of view of development, agriculture of an economy 

can be found to be in one of the following three phases. 

(1) Traditional Agriculture, 

(2) Technologically Dynamic Agriculture- Low Capital Technology, 

(3) Technologically Dynamic Agriculture- High Capital Technology. 
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13.2 TRADITIONAL AGRICULTURE 

For Mellor, traditional agriculture implies a backward, labour intensive agriculture with low productiv- 

ity. lt is not merely a stagnant agriculture, as is implied by Schultz’s definition of traditional agriculture. 

According to Mellor, though the organization of farms in low income countries (i.e. in traditional 

agriculture) varies because of differences in physical, economic and culture factors, they have some- 

thing in common as well. lt is that most of these farms are peasant farms on which bulk of labour 

force, management and even capital come from the same household. These farms are generally 

small in size and labour force per farm is higher than that in high income countries. Productivity, 

production and net income tend to be low on these farms. Resource allocation in such an agriculture, 

is perfect. He follows Schultz in this regard. 

Land and labour are the principal inputs of a traditional agriculture. The capital in traditional 

agriculture is in the form of crude tools and implements bullocks, and it (i.e. the capital) has a very 

low productivity. It is, in fact, a direct embodiment of labour and is, therefore, not very productive. Use 

of more labour on a given farm follows the law of diminishing marginal productivity. As such, farmers 

in a traditional agriculture generally show an inclination to increase the size of their farm because, 

thereby, they can add to their income more than what they will get by applying more labour to the 

existing farm. This will increase the productivity of labour as well. However, for the agriculture sector 

as a whole, the increase in land and capital takes place very slowly. So the use of additional labour 

which the growing population provides, is the only source of increased producton and income. 

One important point however. may be noted. Total production will increase in this way but 

average production per labourer as well as income per labourer will fall. 

No doubt, some non-traditional inputs like fertilizers have been used in traditional agriculture. How- 

ever, their impact on total production has been negligible because the other complementary inputs 

are not used in such an agriculture. 

Mellor further points out that various incentives created by land reforms and other measures 

for increasing production prove ineffective if the other production complementary inputs like seeds, 

pesticides etc., are not used along with fertilizers. According to him institutional changes without 

being accompanied by technological changes will not be very effective. 

13.2.1 There is always under-employment in traditional agriculture 

According to Mellor, there is much under-employment in traditional agriculture. This need not 

be because of the existence of Zero value labour in the agriculture sector taken as a whole. Rather 

this is because of the fact that the land is unequally distributed among the farmers and that while the 

farmers working on subsistence farms may be pushing the use of their family labour upto a point 

where its marginal productivity is equal to Zero, the farmers operating bigger farms will have the 

option to choose between leisure and work because of their higher incomes and, in fact, they will use 

still less labour when their income increase, as a result of a further increase in the size of their farm. 

In this way, use of less labour on large farms results in under-employment of labour. 

Mellor uses the following analytical tools to explain this assertion. 

(a) The Production Possibility curve: Mellor uses this term to denote the relationship, 

between labour input and the total output which is expressed in terms of value of agriculture goods or 

of the combination of agriculture and non- agriculture goods if the former are partly exchanged for the 

latter. 
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Fig. I. Production Possibility curves and Iso-utility curves. 

As the law of diminishing marginal returns to the variable input begins operating in agriculture 

from the very beginning, the total product increase at a decreasing rate and reaches a maximum 

when the marginal return to labour becomes Zero. This is true whether the size of the farm is large or 

small. The only difference is that larger the farm, higher will be the production possibility curve. The 

production possibility curves for various farms are given in diagram l. All of them (A to Z) start from 

point c in the diagram and are concave to the origin o. Point o is used to show full work (Zero leisure) 

along X-axis. 

(b) ISO-utility curve : A particular iso-utility curve represents various combinations of value of 

material goods and services (agriculture and those obtained through exchange with agriculture goods) 

on the one hand, and the work on the other, which give a farmer, the same amount of satisfaction. As 

every increase in goods and services is presumed to yield less and less utility, more so, in a tradi- 

tional agriculture (because of traditional bound production technology and a traditional bound con- 

sumption pattern) every additional dose of work (representing negative utility) will need to be com- 

bined with a successively increasing amount of material goods and services (representing positive 

utility) if the total satisfaction from labour and material goods and services has to remain the same. ln 

other words an iso-utility curve is convex to the origin o in the diagram where goods and services 

have been measured along Y-axis and work (lack of leisure) is measured along c0, in the direction of 

0. 

(c) ISO-utility map : Following the concept of an indifference map, Mellor, uses the tool of an iso-

utility map for a farmer, to determine the optimum use of his labour. We know that an iso-utility curve 

represents a particular level of satisfaction for the farmer. As there are infinite levels of satisfac- tion, 

there will be infinite number of iso-utility curves, each represention a particular level of satisfac- tion. lf 

all these iso-utility curves are shown on a graph, we shall get what is called an iso-utility map. In this 

map, a higher iso-utility curve will show a higher level of net satisfaction (positive satisfaction 

MAN TIME 
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obtained from the goods and services produced minus the negative satisfaction caused by the use of 

labour to produce these goods and services.) 

Mellor assumes that each farmer has the same iso-utility map ln fig.1, curves T to Z show a 

part of this iso-utility map. 

MELLOR‘S THEORY OF AGRICULTURAL DEVELOPMENT 

Mellor make an important observation about the iso-utility map. We have already pointed out 

that according to Mellor, an iso-utility curve is convex to the origin O. Mellor further points out that so 

long as the farmer is operating in a traditional agriculture, his higher iso-utility curve, will always show 

a greater convexity to the origin O. We know that in traditional agriculture, the wants of the farmer are 

also tradition bound and are inflexible. ln such a situation, as he moves on to a higher iso-utility curve, 

he in fact moves closer to the maximum level of satisfaction that he can have because of his tradition 

bound wants. Such a movement, in turn tempts the farmer to attach more importance to leisure than 

to work. In other words he likes to get the same amount of goods and services by using relatively less 

units of his labour when he has moved on to a higher iso-utlity curve. That is to say, he now wants to 

get more of goods and services, for every additional unit of his labour when compared with the earlier 

situation. This will make every higher iso-utility curve more and more convex to the origin till he is able 

to get all the goods necessary to satisfy his tradition bound needs. 

In Fig. l Line S’Y’ indicates the maximum amount of goods and services which a farmer should 

have, to satisfy his tradition bound needs. The curves Z and Y originate below this line and at on point 

or the other, intersect the line S’Y’. Upto this point as we can see, the convexity of Y curve is greater 

than the convexity of Z curve. 

Mellor makes use of this assertion that in a traditional agriculture, a higher iso-utility curve is 

more convex to the origin O when compared with lower iso-utlity curve, to show that at the equilibrium 

level of labour use, there is always under-employment in the traditional agriculture. (We shall be 

explaining this point a little later) 

(d) Three types of Income Levels: Before Mellor discusses the equilibrium level of labour use 

on farms in traditional agriculture, he distinguishes among three levels of income as 

indicated by the value of material goods and services. These are: (a) The level of income which 

ensures only the biological subsistence i.e. the minimum food, clothing shelter and other 

essentials for maintaining human life on a replacement basis. 0Y0 in the diagram shows this level, (b) 

The culturally defined subsistence level in the diagram, Y’ on Y - axis shows the upper limit of this 

level of income, According to Mellor, in a traditional agriculture, Y’ should indicate the maximum level 

of income for a farmer with traditional needs, and (c) Income for a dynamic society. Income beyond Y’ 

is associated with a dynamic society whose needs and hence the standard of living, goes on chang- 

ing. 

On the basis of this distinction Mellor suggests that the analysis of labour use in a traditional 

agriculture will normally be relevant only upto an income level indicated by Y. 

(e) Equilibrium Level of Labour Use: According to Mellor, the farms in traditional agriculture 

can be broadly of two types, namely (a) those which provide, at the maximum, the biological subsis- 

tence and (b) those which proved, at the maximum, the culturally defined subsistence income. 

So far as the farms providing biological subsistence, i.e., type (a) farms are concerned, ac- 

cording to Mellor, the family labour will be utilized, on such farms till its marginal productivity falls to 

zero. 

On the larger farms, the equilibrium level of labour use will be determined by the point of 
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tangency between the production passivity curve for the given farms and one of the iso-utility curves 

in the iso-utility map. This is because the ultimate objective of a farmer earning beyond the subsis- 

tence level through production is to get the maximum utility from his labour or in other words, to be on 

the highest possible iso-utility curve, while remaining at the same time, on pentaing to his farm the 

production possibility curve, pertaining to his farm. 

Fig. l shows that as the production possibility curves move beyond B, the equilibrium point of 

labour use shows a movement towards the right implying that less and less labour will be employed 

when the size of the farm increases. Mellor claims that this assertion is certainly correct upto the 

income level Y’-the maximum level generally associated with traditional agriculture. 

Production possibility curve A and B refer to subsistence or below subsistence farms and it is 

only here that the labour is used till its marginal productivity is equal to zero. 

As increase in production in traditional agriculture, comes mainly through the use of more 

labour. Mellor fells that the effect of various governmental policies,  on  output  will  

depend, to a large extent, on how these policies affect the use of labour. Taxation on agricultural 

incomes and re-distribution of land can increase the use of labour. 

13.2.2 Backward sloping Supply Curve for Agricultural Production in a Traditional 

Agriculture. 

According to Mellor, the aggregate supply curve for agricultural produce. in traditional agricul- 

ture, is backward sloping. The explanation for this lies in the operation of opposing substitution and 

income effects on the use of labour when agricultural prices change. According to Mellor, high prices 

of agricultural produce will persuade will persuade the farmers in traditional agriculture to put in more 

labour (i.e., reduce leisure) in order to increase the agricultural production. (Positive substitution 

effect on labour use). However, as the demand for non-agricultural products, on the part of the farm- 

ers in traditional agriculture, is tradition bound and is rather inflexible, a rise in their income because 

of increase in agricultural price will tempt the farmers to work less (negative income effect on labour 

use). A point can accordingly be reached, as the prices rise, when the negative income effect fully 

neutralizes the positive substitution effect on labour use and total production will start falling thereaf- 

ter. 

13.2.3 Withdrawal of Labour from Agriculture and its Impact on Agriculture Productions 

Generally it is suggested that if there is a zero value labour in agriculture, its withdrawal from 

agriculture will not reduce the total agricultural output. However, Mellor does not agree with it. He feels 

that any withdrawal of labour from the agricultural sector is likely to result in decline in total produc- 

tion, no matter, what the marginal productivity of the withdrawn labour is Mellor’s argument is that in 

a traditional agriculture, increase in the income of the farmers reduces the use of labour (negative 

income effect). As the withdrawal of labour from the agricultural sector will always mean higher per 

capita income for the remaining laborers, it will lead to fall in output, due to the use of less labour. 

(This happens, as pointed out earlier, even when the marginal productivity of labour in agriculture, on 

many farms, is Zero). 

According to Mellor, in traditional phase of agriculture, not much capital can be withdrawn from 

agriculture for use in non-agriculture sector and vice-versa. Both sectors are operating at the lowest 

level. Saving is low in the traditional agriculture because of low production and low income and mod- 

ernization of agriculture is necessary to increase this income. Only then it can help the non-agricul- 

ture sector. 

Mellor is of the view that traditional agriculture, in the present situation, will not shed its tradi- 
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t ional character i t left to itself.  For agricultural development,  government  has  to 

formulate a policy which aims at the complex but potentially productive process of technological 

change. 

13.3 TECHNOLOGICALLY DYNAMIC AGRICULTURE LOW CAPITAL TECHNOLOGY. 

Only agriculture, in the phase can help the non-agricultural sector. ln this phase, new inputs 

with high marginal productivity and complementary to labour are used in agriculture. Their use also 

encourages the use of traditional inputs by increasing their marginal productivities. ln other words, 

the use of modern inputs also shifts the production function for traditional input upwards. The modern 

inputs, though using more capital, are not highly capitalized. The use of these inputs aims at increas- 

ing the productivity per acre. Some of these inputs are fertilizers, new seeds and power. 

ln this phase, (a) agriculture still occupies the dominant position in the economy in terms of 

income and employment; (b) demand for agricultural products continues to rise due to increasing 

population and rising income; (c) capital for industrial development is scarce and returns in the indus- 

trial sector are increasing: (d) farm size cannot be increased due to growing population and the slow 

pace of economic transformation and (e) machinery is not used in agriculture due to the availability of 

cheap labour. 

According to Mellor, if this phase is to progress smoothly, flowing steps are necessary. (In 

fact, quite a few of these steps will have to be initiated when agriculture is still traditional in character. 

The complex but potentially productive process of technical change to which Mellor has referred will 

have to be initiated much before the traditional agriculture actually reaches the threshold of second 

phase of development.) 

(i) Encouragement of Institutions to proved incentives: Motivation to  increase 

production is necessary. Various institutional changes can create an environment conducive to in- 

crease in production. Land reforms can be one of the measures in this regard. 

(ii) Encouragement of research: Research programmes, suitable for a given region, should be 

adopted to improve the productivity of various inputs. Sometimes, the research findings prove inad- 

equate for development because these are not properly adapted to the needs of the region. According 

to Mellor, “failure to carry research to the point of final application under farm conditions probably 

explains far more of the non-acceptance of the technological change than more commonly cited 

cultural factors.” 

(iii) Supply of physical inputs of new and improved forms: New methods and materials are re- 

quired to increase production. New crop varieties, improved breeds of live stock, inorganic fertilizers, 

insecticides etc., are necessary. Proper organization for their supply and distribution is called for. 

Some of these inputs may have to be imported. This is because new plants for their production may 

need large amount of capital. 

Most of these inputs have to be supplied in a package if these are to be  quite 

productive. Further, the necessary infrastructure for their development and for making these accept- 

able, is also necessary. 

(iv) Setting up of institutions to service agricultural production: Many ancillary institutions are re- 

quired to help in the increase of agricultural production. These include institutions distributing modern 

inputs, marketing institutions and institutions processing additional agricultural output, providing credit, 

those providing and servicing agricultural machinery, transport services and local irrigation facilities 

etc. 
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(v) Development of Communication system to help farmers make choices: New alternatives al- 

ways appear in a dynamic agriculture. For different geographical regions, extension services for guid- 

ing the farmers about the pros and cons of new alternatives in the form of changed inputs, tech- 

niques, practices etc., should be set up. 

No doubt, initially, technical innovations, yielding large returns, can be adopted in some geo- 

graphical regions even when the aforementioned measures (i to iv) remain unimplemented. However, 

these become indispensable if the phase ll of agricultural development is to be wide spread. Mellor 

feels that all the above mentioned changes, in fact, themselves represent ‘scarce’ inputs which when 

used in combination with labour, traditional capital and land will increase the productivity of these 

traditional inputs too. Mellor is of the view that these scarce inputs are complementary to each other 

and therefore, there is a need for a proper co-ordination in their supply. Further, these cannot be 

supplied by the farmers themselves and therefore, have to be provided by the society. 

Mellor also feels that as the suitability of these inputs depends upon the area where these are 

to be used, an area study for their use is necessary. Mellor is very particular about regional diagnostic 

studies because he feels that only such studies will help in optimum combination of various resources 

in different regions. According to him, generalization is hazardous. Mellor is very particular about 

regional diagnostic studies because he feels that only such studies will help in optimum combination 

of various resources in different regions. According to him, generalization is hazardous. Mellor is very 

certain about one-thing. It is that for any region, a focused research and education will always yield 

high returns. 

Besides the aforementioned measures, Mellor like Schultz, lays much emphasis on 

the creation of a broad range of educational institutions. He says, “The rate of increase in agriculture 

production will, in practice, normally be limited by the rate at which trained personnel can be provided 

to operate various development institutions.” 

The progress of agriculture in this phase is a continuous process. Production increase, not 

only due to the use of new innovations but also because of re-employment of resources saved through 

the use of these innovations, back into agriculture. 

The phase uses new technology but the technology is not heavily capital oriented. The new 

inputs are complementary to labour. Labour is raprely substituted by capital in this phase. lf it is 

displayed, it is displaced only to be put back in the production process. 

13.4 TECHNOLOGICALLY DYNAMIC AGRICULTURE- HIGHER CAPITAL TECHNOLOGY 

Mellor does not discuss this phase of agriculture development in detail. As the 2nd phase of 

agriculture development  gains momentum,  entry in this phase becomes imminent.  Entry into this 

phase also stipulates that the non-agriculture sector has already developed to some extent. The 

capital formation in the 2nd phase of agriculture development has been such as has enabled both the 

sectors to grow. 

This stage appears when in the non- agriculture sector, institut ions come into 

existence which create labour-saving mechanical innovations and facilities for producing, 

distributing and servicing of agriculture machinery and thus increase labour productivity. Labour pro- 

ductivity is also increased through research in plant and animal production. In agriculture sector, at 

the same time, sufficient capital formation has taken place and therefore, enough capital is available 

for investment in agriculture. Size of the farm has increased due to movement of people out of the 

agriculture sector. At the same time. the demands of the non-agriculture sector on the agricultural 

sector for capital have gone down considerably due to its own increased savings. In such a situation, 
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heavy investment in agriculture in the form of machinery is rather natural. 

It may be pointed out that according to Mellor, the development of agriculture should follow the 

order as stated above if its process is to be smooth and less painful. However, he also points out that 

in some cases, a situation can be such as may permit and also necessitate a jump from first to the 

third phase as it happened in case of the U.S.A. The reasons for this was that II phase of agriculture 

development implied the use of fertilizers and that the fertilizers and other bio-chemical inputs in the 

U.S.A. were developed later than the agriculture machinery. As such, the U.S.A. jumped straight into 

the mechanical i.e., III phase of agriculture development. Sparse population vis-a-vis land in the U.S.A. 

also encouraged substitution of machinery for labour. 

It is clear from the discussion of Phase II and Phase III of agriculture development that whereas 

in Phase II, the new inputs do not replace labour and infact, increase the productivity of the existing 

labour through their complementarity with it, in phase III, the inputs replace labour and result in higher 

productivity of the labour that is still left in the agriculture sector. Mellor feels that in general, the 

process of capital formation and its availability for agriculture sector is such that an economy should 

pass through phase ll to Phase III, rather than jump straight away to phase III. 
 

 
 

13.5 CRITICAL EVALUATION OF MELLOR’S THEORY 

ln some respect, Mellor agrees with Schultz who had come out with his thesis regarding de- 

velopment of agriculture some time earlier. For example, he accepts perfect allocation of resources 

in agriculture. He also accept that if labour is withdrawn from the agriculture sector, agriculture pro- 

duction will fall. But, at the same time. he does not insist that there is no disguised unemployment in 

the agriculture sector. (See 5 below.) 

His definition of traditional agriculture is more pragmatic. For him, traditional agriculture is a 

backward agriculture, using mainly labour as the major factor of production. 

His suggestions for transformation of agriculture besides, what Schultz has suggested em- 

phasis institutional changes like land reforms improvement in marketing, credit facilities etc. 

He does not condemn command approach as Schultz has done. He says. “on the other hand 

a doctr inaire approach to non- intervention is l ikely to be disastrous.  Government 

intervention in many other aspects of development will be a necessary condition of rapid develop- 

ment.” 

Mellor is quite analytical with to the role of labour and other inputs in the process of develop- 

ment. For example, in the traditional agriculture, total production can be increased only if more labour 

is used on that land where its marginal productivity is above Zero. In the dynamic but low capital 

technology agriculture, inputs, complementary to labour are used to increase the productivity of the 

existing labour. These inputs thus encourage the use of more labour. ln dynamic and high (capital) 

technology agriculture, capital intensive inputs like machinery which rather substitute labour, are used 
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and the productivity of the remaining labour, is increased. All this has been confirmed empirically. 

13.6 Summary 

Stages of Agricultural Development 
 

 
Traditional agriculture 

 
Technologically Dynamic 

 
Technologically Dynamic 

a. Under employment agriculture-low capital technology agri-High capital technology 

b. Backward sloping a. Encouragement to institutions a. Increase in size of farms 

supply curve b. Encouragement of Research b. Increase in labour 

 c. Supply of improved inputs productivity 

 d. development of communication c. Heavy investment in 

system agriculture 
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13.8 MODEL QUESTION 

Critically explain the Mellor's theory of agricultural development 
 

- - - - - - 
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INNOVATIONS 

A. Hyami and Ruttan — Induced Innovation Hypothesis 

B. Generation of Innovations and Institutional Constraints 

 
STRUCTURE 

14.0 Objectives 

14.1 Introduction 

14.2 Defination of an Innovation 

14.3 Classification of Innovation 

14.4 Generation of Agricultural Innovations 

14.5 Innovations are generally Induced 

14.5.1 Innovation Hypothesis as given by Hyami and Ruttan 

(a) Induced Innovations in the Private sector 

(b) Induced Innovations in the Public Sector 

(c) Induced Institutional Changes 

(d) Critical appraisal of induced innovation hypothesis 

14.6 Factors affecting adoption and diffusion of technology 
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14.1 INTRODUCTION 

We have just studied the prescription suggested by Schultz to transform traditional agriculture. 

In his view, it is basically the improvement intechnology that can take agriculture out of its traditional 

rut. No doubt, agricultural production can be increased by bringing more area under cultivation for some 

time, even if the technology remains the same. However, ultimately it is a constant improvement in 

tecnnology which will keep agriculture moving on its developmental path. 

(a) How can the technology be improved ? 

Improvement in technology in agriculture implies a qualitative improvement in the existing inputs 

used for agricultural production or use of altogether new inputs or improvement in various agricultural 

practices or the use of altogether new agricultural practices. All these forms of improvement, in fact, 

necessitate new innovations. 

14.2 DEFINITION OF AN INNOVATION 

An economist has said that there are as many definitions of the concept of innovation as are 

the experts in the field. Still it is possible to explain the main contours encompassed by the term 

'innovation'. Innovation literally implies an act of introducing novelty in a method, a custom, or a device. 

It also includes a performance of altogether a new task or creation of a new product. Schumpeter’s 

definition of Innovation is more comprehensive. According to him an innovation implies an “introduction 

of new good, new methods of production, opening of new markets, the conquest of new sources of 

supply and the carrying out of new organisation of any industry.” 

14.3 CLASSIFICATION OF INNOVATIONS 

Innovations can be classified into various categories from different angles. 

Firstly, innovations can either be embodied or disembodied. Embodied innovations are those 

which find their expression through some thing material. For example an improved form of machinery, 

seed, fertilizer or a pesticide contain an innovation in embodied form. On the other hand, innovation 

underlying ‘integrated pest management scheme’ or any other improved farm practice is an example 

of disembodied innovation. 

Innovations can also be classified on the basis of form. From that angle, innovations can be 

mechanical (e.g., a new form of a tractor or a thresher), or biological (e.g., an improved seed) or 

chemical (e.g., fertilizer) or agronomical (e.g., new management practices) or bio-technological in 

nature. All these types of innovations help agricultural production in different ways and also create 

different types of problems. For example, mechanical innovations can create unemployment while 

improved fertilizers and pesticides, i.e., chemical innovations can create some environmental problems. 

It is important to note that historically, various forms of innovations have not taken place simultaneously. 

The economic forces obtaining at a given time and the state of scientific knowledge have determined 

the emergence of these innovations. For example, tractors were invented much before the fertilizers 

were developed. 

Again, innovations can be either process innovations or product innovations. For example, 

modification of a gene in a plant is a process innovation while development of a new seed variety is 

a product innovation. Process innovations can be the subject matter of a challenge on the basis of 

Intellectual property Rights. 

Yet another way to classify the innovations is to categorise them on the basis of their impact 

on economic agents and marketing. From this angle, innovations can be yield increasing, cost reducing, 
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risk reducing, quality enhancing, environmental protection increasing, and shelf life increasing. These 

categories are not watertight. Many innovations can fall in more than one category. For example, a new 

seed variety can be yield increasing, cost reducing, quality enhancing and even risk reducing. Such a 

classification helps in selecting the right analytical apparatus for gauging the impact of an innovation. 

For example, in case of a risk reducing innovation, risk aversions models may have to be uised for 

analyzing its impact on various economic parameters. 

14.4 GENERATION OF AGRICULTURAL INNOVATIONS 

In business or in engineering, the complete process of bringing in a new product or a new 

process in the market is called ‘new product development’ (NPD).There are two parallel paths involved 

in the NPD process. One involves the idea generation, product design and detailed engineering, and 

the other involves market research and the marketing analysis. We may explain the two parts of the 

complete NPD process in detail. 

An Innovations does not emerge suddenly. Its evolution passes through various stages. The first 

stage is obviously that of CONCEPTUALISATION. Repeated work with a process of production brings 

out the strengths and flaws from which the process suffers. Besides the strengths and weaknesses 

of the current production process, the new opportunities and the prospective threats as signaled by the 

market, consumer trends, competitors’ behaviour and other economic forces also indicate the way in 

which the existing process or even the product should be modified. An idea to adjust the process or 

the product itself takes roots in the minds of those connected with the production process. Then comes 

the stage of IDEA SCREENING. This stage involves lot of brain storming in order to eliminate the 

unsound concepts before devoting resources to them. After a lot of churning, chiseling and refinement, 

an idea to change the process or product takes a final shape at the mental level. The third stage is 

the stage of DISCOVERY. It implies the process of giving a practical shape to what so far lies only in 

field of imagination. The abstract idea is tested in a laboratory, in case the innovation is an embodied 

one. On the other hand, if the innovation is disembodied, for example, when it pertains to an agricultural 

practice, the tests would be made in the field instead of the laboratory. However in both cases trials 

are made. Difficulties in achieving the desired results are detected. The prospective innovation undergoes 

a series of trials and retrials till the desired result is obtained. When the final result is found to be 

satisfactory, one could say, an innovation has been discovered. Thereafter, the process concerning the 

evolution of an innovation enters the next stage which can be called the DEVELOPMENT stage of an 

innovation. In this stage of evolution of the innovation, the discovered innovation is, in the first instance, 

integrated with other parts of the production process. It is quite possible that the other parts of the 

complete process, untouched so far, need some changes so that the discovered innovation fully fits 

in with them. Once such an integration of various parts of the process has been achieved, a cost- 

benefit analysis of the whole integrated process is carried on in this very stage, for studying the 

economic viability of the complete process based upon the discovered innovation. The scale of production 

necessary to ensure the economic viability of the innovation is also determined in this stage. This stage 

also covers the production of the innovated product, in case the innovation is an embodied one, on a 

commercial scale. After the innovation has crosses the stage of development, the final stage for the 

innovation which is still considered to be in the process of its evolution is that of its MARKETING. As 

a matter of fact, the process of market analysis for at least judging viability of the innovation starts as 

soon as the idea for an innovation crops up. The nature of prospective innovation, even at the 

conceptualization stage is influenced by the market trends. One is not wrong when he says that market 

analysis is a path running parallel to the path leading to the development stage of the innovation. The 
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Q. Give any two classifications of Innovation 

-- - -- - - -- - - - 

-- - -- - - -- - - - 

-- - -- - - -- - - - 

-- - -- - - -- - - - 

-- - -- - 

-- - -- - 

-- - -- - 

-- - -- - 

 

process of market analysis goes on getting deeper as the innovation progresses toward its development 

stage. In fact, the process that leads the innovation to the development stage, might have been 

abandoned mid way if the market, in the meanwhile was to turn unfavourable to he innovation. The 

study of extent of the market for the innovation is also almost complete when the innovation has 

crossed the development stage. It is only to be marketed now. An innovation will have an economic 

sense only when the improved product or the process has been marketed successfully. Successful 

marketing of the innovation will, of course, require education of the users of the innovation about its 

usefulness. Demonstration of the innovation and an effective sale drive may also be needed for this 

purpose. 

 
 

 
 

14.5 INNOVATIONS ARE GENERALLY INDUCED 

It is rare that an innovation is the result of inspiration unconnected with the physical reality. 

Generally all innovations are demand induced. It is certainly correct to say that necessity (demand) is 

the mother of invention. Many economists have empirically examined the evolution of agricultural 

innovations vis-a-vis economic pressures. Boserup is one such economist. In her view, in the pre- 

industrial era, it was the pressure of population which ultimately necessitated changes in agricultural 

technology. For example, when population was sparse, and agriculture was in the forest fallow stage, 

only a stick was required for preparing the land for cultivation after the forests were burnt down. When 

the population of a country increased and as a result, agriculture entered the bush fallow stage, a hoe 

replaced a stick. Similarly, when due to further increase in population, the agriculture entered the short 

fallow stage, a plough replaced a hoe. In the same way, Binswanger & McLntire too support the view 

that it was the need of the day which brought forth the innovation in the agricultural sector. For example, 

pesticides were developed because the crops were being destroyed by diseases. Again, it has been 

pointed out that it was the shortage of foodgrains that led to the development of high yielding varieties 

of foodgrain crops. Shortage of labour in the U.S.A. led to the appearance of many mechanical agricultural 

appliances like threshers, harvesters and tractors for carrying on various agricultural activities. 

Hayami and Ruttan are the other economists who have emphasized the fact that scarcity and 

economic opportunities induced innovations in agriculture. As their study is considered a hallmark in 

the literature on innovations in agriculture, it is desirable to study their hypothesis in detail. 

14.5.1 Induced Innovation Hypothesis as Given by Hyami and Ruttan 

Definition of an innovation : According to Hayami & Ruttan, an innovation is synonymous with 

‘a change in production coefficients (Or simply, input output relations) resulting from a purposeful 

resource using activity directed to the development of any new knowledge embodied in designs, 

materials or organizations.’ According to this definition, innovations include high yielding variety of 
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seeds, fertilizers, machines and institutional changes, etc. 

According to the authors, the object of the farmer (they consider him as a firm) is to maximize 

his profits. As such, he will adopt an innovation only when it adds to his profits. Not only that. He will 

adopt it only to the extent that his profits are maximised. The authors are of the view that all innovations 

are induced innovations. 

The Hypothsis : Hayami & Ruttan have divided their hypothesis in three parts namely, 

(1) induced innovations in the private sector, (2) induced innovations in the public sector, and 

(3) institutional innovations. 

We describe each part of the hypothesis one by one. 

14.5.1 (a) Induced Innovations in the Private Sector 

For their hypothesis pertaining to the induced innovation in the private sector, the authors treat 

a farmer as a firm operating under conditions of perfect competition. His object is to maximize his 

profits under all situations. The authors’ hypothesis is that whenever a profit maximizing farmer adopts 

an innovation, it results in the substitution of relatively more scarce (and therefore relatively more 

costly) resources by relatively more abundant (and therefore relatively less costly) resources. For 

them, in agriculture, there are two basic resources, i.e., land and labour. And, when ever, a farmer 

adopt an innovation, his action ultimately results in a substitution of labour for land or of land for labour, 

even though at times, the process of substitution may not be direct. The authors explain this point as 

under : 

Basically, embodied innovations in agriculture can be categorized as biological (like high yielding 

variety seeds), chemical (fertilizers and pesticides) and mechanical (harvesters, thrashers, tractor, 

etc.). History shows that in countries like Japan, high yielding variety of seeds, fertilizers and pesticides 

were used to increase the output per hectare so that the increasing demand for agricultural crops could 

be adequately met. In Canada and the U.S.A. machinery was used to meet the shortage of labour. In 

other words, adoption of innovations was induced by some sort of scarcity in the agricultural sector, 

either in terms of the agricultural output or in terms of some factor of production. 

The authors hold that if there is a possibility of alternative inventions, the choice of an invention 

will be guided by the relative prices of the factors of production or simply inputs. As the object of a 

farmer is to maximize his profits or minimize his costs as the case may be, the innovation that he 

ultimately selects will be such as will replace the relatively scarce (more costly) input by a relatively 

abundant (less costly) input. The authors explain their point of view through the following diagrams. 

Daigram 1 depicts the use of factor-factor principle of resource allocation, i.e., that of minimization 

of total cost of production for a given quantity of output. The given quantity of the output is represented 

by an isoquant. In the diagram, initially, this quantity is represented by the isoquant U
0
. If the isocost 

line is pp, the producer will be minimizing his costs when he uses the factors X and Y as represented 

by the point A. If the prices of the factors X and Y were different and the isocost line were mm, he would 

be in equilibrium at point B. 

The authors assume that the producer has a multiple choice of innovations (which can be 

generated with the same research expenditure) by adopting which he can produce the same quantity of 

output as he was producing earlier. For every innovation, there will be a corresponding isoquant. And 

every isoquant based upon every innovation will be lower than the original isoquant, i.e., u
o 

(because the 

innovation helps in saving resources). Curves u
1 

and u
2 

show two such isoquants. Each curve represents 

a different innovation(though the quantity produced is the same old quantity represnted by u
o
). 
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In the diagram, there is a dotted curve U also. According to the authors, this is a type of 

envelope curve, every point of which coincides with one point on every isoquant that represents a 

particular innovation. Such a point on every isoquant which represents an innovation (or, in other words, 

every point on the envelope curve) shows that point on it (i.e., on the envelop curve) where cost of 

producing the original output is the minimum when prices of the factors of production remain unchanged 

(i.e., the slope of the isocost line is unchanged). Points E and D on isoquants u
1 

and u
2 

respectively 

are two such points when isocost line has the same slope as the original mm line. 

Now, suppose, originally, the price ratio for factor X and Y is represented by the line mm. The 

slope of mm, implies that price of factor X is higher than that of factor Y. The producer is in equilibrium 

at point B on the original isoquant U
0
. In the diagram, as pointed out earlier, he has two options, either 

to choose innovation represented by isoquant u
1   

or that represented by isoquant u
2
. If he chooses 

innovation u
1
, he will be in equilibrium at point E which will indicate that his saving is rather more in 

term of factor Y than in terms of factor X, if compared with the original position. In case he chooses 

innovation represented by isoquant uz he will be in equilibrium at point D which will imply a relatively 

greater saving of factor X. In fact, now he does not save factor Y at all. He rather uses more of it when 

compared with the original situation. 

It is clear from the diagram that if out of the two innovations, the producer selects the innovation 

represented by isoquant u
2
, rather than that represented by u

1
, he will have an additional reduction in 

his total costs by an amount represented by the difference in two parallel lines MM and M1M1. A shift 

from MM line to M1M1 also means a substitution of factor X by factor Y. And, according to the authors, 

such a shift as well as such a substitution will continue till the producer finds an equilibrium point on 

the lowest possible isoquant representing an innovation. 

To sum up, the authors say that even though there is saving in total costs by adopting any of 

the two(or more) options, the maximum saving wall be only when the producer adopts that innovation 

which brings about the maximum saving in the use of factor X. And then, the authors conclude that this 

choice of the producer is guided by the fact that Factor X is more costly than factor Y. 

Proceeding further, the authors say that in a country in which X is more expensive relatively to 

Y when compared with an other country. Innovative efforts in the country will be more directed towards 

X saving and Y using. 

Before we are able to comprehend the other diagrams (2a and 2b) which are specifically 

concerned with adoption of innovations in the agricultural sector, we may refer to a few observations 

that the authors have made about the innovations adopted in different countries. 

The authors, in the first instance, refer to the use of high yielding variety of seeds, and fertilizers 

in Japan which increased the productivity of land per hectare and use of machinery in the USA and 

Canada which increased the output per unit of labour left thereafter. 

According to the authors of the hypothesis, superficially, in Japan, these innovations have been 

used to replace land in the sense that now because of their use, less land is needed to produce the 

same amount of output. Similarly, superficially, in Canada and the U.S.A., machinery has been used 

to replace labour, in the sense, that now less labour is needed to produce the same amount of output. 

However, according to the authors of the hypothesis, this is a limited view of the process of substitution. 

The process of substitution, in fact, goes still further. They hold that ,in case of Japan, in fact, it is not 

a replacement of land by chemical inputs like fertilizers and pesticides. Rather, it is, in fact, a replacement 

of the basic factor land by the other basic factor, i.e., labour. They explain this conclusion by saying 
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that each of the biological or chemical inputs whether it is a new seed, fertilizers or pesticides, involves 

greater use of labour. So instead of saying that the chemical inputs have replaced land, we could also 

say that labour has replaced land to produce the same output. Same is their conclusion in case of 

replacement of labour by machinery in Canada or the U.S.A. In fact, it is a replacement of labour by 

land. The ratio between labour and land for producing any level of output has moved in favour of land 

and against labour. 

Regarding adoption of innovation in agriculture, the authors make another point also. Besides 

substitution between two basic factors, i.e., land and labour, we can also observe complementary 

relations between various inputs. They hold that there is complementary relations between the use of 

chemical inputs like fertilizers and pesticides on the one hand and the use of labour on the other. Same 

is case with the use machinery and that of land. In other words, when there is greater use of chemical 

inputs per acre of land, it will always be accompanied by more use of labour. This is quite evident. More 

of fertilizers, will need more watering and therefore more labour. Pesticides too will require more labour 

for their use. Similar is the complementarity between use of machinery and land. Greater use of 

machinery will make it possible to cultivate more of land. The authors also show these complementary 

relations in the diagrams which follow. 

We may now look at diagram 2a. In this diagram, the authors, In the first instance, show how 

the use of both land and machinery increases because of their complementary relationship. Thereafter 

they proceed to show how the increase in the availability of land and as a consequence, the fall in the 

prices of land lead to a substitution of labour by land. 

In the diagram, in quadrant 1, the authors show through the line {A, M} that every increase in 

the use of-machinery brings about an increase in the availability of land. In the diagram, in quadrant 

2, U is the envelope curve. When the price ratios are indicated by the iso-cost line p
o
, a particular 

amount of land and labour are used by the producer to minimize his total costs. Later on, land 

becomes relatively more abundant because of the use of machinery, and thus becomes relatively 

cheaper. The new iso-cost line becomes p
1
. The new equilibrium point that emerges, shows less use 

of labour and more use of land. 

In diagram 2(b), the authors show, with a similar argument how the use of land declines when 

an input i.e., fertilizers becomes relatively abundant and therefore relatively cheaper. In this diagram, 

instead of showing complementarity between fertilizers and labour, as one expected, the authors show 

a complementary relation ship between fertilizers and biological input, say improved seeds. In this 

diagram, the use of more labour which is also expected, has been pushed into the back ground, in 

order to show an other way in which an adoption of an innovation can reduce the use of relatively more 

scarce factor. 

As a result of the preceding narration, the authors conclude that, in case of a private producer, 

the nature of innovation that is adopted by him is solely guided by the relative prices of the factors used 

in production. The new innovation will result in the substitution of relatively more scarce factors by 

relatively more abundant factors. 

14.5.1 (b) Induced innovations in the public sector 

Hayami & Ruttan are of the view that the induced innovations in the public sector too are 

basically guided by the same principle of market demand and the relative abundance or scarcity of 

factors. Public sector innovations mean the innovations generated by the public sector research 

institutions. According to the authors, there is enough interaction among the farmers, public sector 
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research institutions and the private agricultural supply firms. The public sector research institutions, 

thus get sufficient information about the requirements of the farmers about new devices which they 

require. As a matter of fact, according to the authors, the farmers press the public sector research 

institutions to develop the new technology and demand that agricultural supply firms supply such 

modern technical inputs that substitute the relatively more scarce factors by the relatively more abundant 

factors. According to the authors, farmers’ requirements will be more effectively met if the farmers have 

organized themselves into some sort of an association. The authors also feel that the research 

scientists in public institutions too, by themselves will be keen to meet the requirements of the farmers, 

either out of an urge for professional recognition or because they feel that generation of innovations as 

desired by the farmers would be in the national interest. Even the research in basic science is, in 

general, ultimately carried on according to the wishes of the farmers because the scientists working 

in the field of basic sciences are in touch with those who are working in the field of applied sciences. 

Of course, there can be some problem when there is an independent improvement in the knowledge 

concerning basic sciences. The basic scientists may come out with principles that may favour different 

type of innovations. But even then, the individuals who are working in the field of applied science would 

not be able to totally ignore the wishes of the farmers while generating innovations with the help of new 

knowledge achieved in the field of basic sciences. 

14.5.1 (c) Induced institutional changes 

For an effective adoption of desired innovations in any sector, a set of institutions is required. 

Their activities are fine tuned not only towards the removal of hindrances in the adoption of new 

innovations but also towards the generation of incentives for the diffusion of such innovations. If the 

structure of these institutions remains unchanged when the process of generation of new innovations 

continues, some sort of disequilibrium between the innovative process and the related institutions 

appears. The related institutions in their existing form become a drag on the process of further 

development ‘through the adoption of science and technology’. There, thus, arises a need either to 

totally discard these institutions and have new supporting institutions or atleast change their structure. 

In any case, technical innovations must be accompanied by institutional innovations. According to the 

authors, the Enclosure Acts in England represented an institutional innovation, designed to exploit the 

new technical opportunities opened up by innovations in the system of crop rotation. [The new system 

of crop rotation used altogether new fodder crops (turnip and clover), as part of the rotation cycle.] 

Similarly, according to the authors, in case of some technical innovations, institutional innovations have 

involved changes in property rights about land and changes in the system of tenancy, i.e., from share 

tenancy to lease tenancy. Similarly, in some cases, the research activities have been socialized, for 

example, in case of biological research. In this case, private research institutions were unable to 

develop the new strains of seeds satisfactorily. According to the author, when an institution becomes 

a drag on the process of development, the society automatically becomes aware about its inaptness 

and brings about a change in it according to the cost-benefit principle. The authors are of the view that 

institutional innovation, even when desirable, may not take place immediately after the technical innovation 

has been adopted. Due to the opposition from the vested interests, the process of institutional change 

may slow down. Further, the process of institutional change will be slow because it involves social and 

political stress and in fact, may necessitate a change in the social and political order itself. 

14.5.1 (d) Critical appraisal of the induced innovation hypothesis 

The hypothsis suffers from certain lacunae. 
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Some of its assumption s are unrealistic. It also ignores certain facts which work against its 

basic conclusions. Below, we give an account of these errors and omissions. 

(1) The hypothesis assumes that the farmer is a rational person whose main objective is to 

maximize his profits. This assumption is quite unrealistic. In general, the farmer is ill-informed about 

innovations, conservative and is a person who considers agriculture as a way of life and not as a mode 

of making money. His business motive is thus very weak. Such persons are never keen to maximise 

their profits. Adoption of an innovation, for maximisation of profits, is generally not a very attractive 

proposition for such people. 

(2) Uncertainty and risk involved in the adoption of an innovation ignored : Whole of the 

analysis carried on by the authors is based on the assumption that there is no risk involved in the use 

of a particular innovation. This is totally unacceptable. An innovation always involves a novelty around 

it. And its adopter will think twice before investing in it. And obviously, the hesitation to adopt it will be 

stronger if its cost is rather high. The farmer may not adopt it and may rather go in far an innovation 

which even uses more of the more costly factor of production if its adoption is less risky and it assures 

the farmer of a return which is rather more certain in nature. 

(3) Government’s Policy towards the adoption of an innovation : The govenment of a state 

or of a country may discourage or encourage the use of an innovated product. For example, In India, 

the state of West Bengal has disallowed the use of heavy machinery in agriculture. Same is the case 

with the government of Egypt. In such cases, the innovated product will not be used despite its being 

extremely profitable. On the other hand, we have the example of Indian Government granting subsidy 

on five horse power tractors. This has encouraged the use of such tractors in the country. Again a 

liberal or a stringent, policy about the grant of a patent for the innovation, will accordingly affect its 

development and adoption. 

(4) Innovations may not only be land saving or labour saving.  Their main  focus can  on 

time saving also : The authors have failed to take into consideration the fact that in developing 

countries where land frontiers have been reached, multiple cropping has become imperative. Emphasis 

is on the adoption of those innovation which help the producers to sow and harvest two or even three 

crops in one crop year. In such a situation, the farmers are not at all bothered about the fact whether 

adoption of such innovations leads to replacement of labour by land or of land by labour. Rather, they 

are interested in such innovations which squeeze out for them a span of time in which they can 

produce an additional crop in the same year. Time should have been considered as another dimension 

for purposes of factor substitution—a dimension which the authors have totally ignored. 

(5) Wrong assumption about the availability of alternative innovations : The authors are 

wrong in assuming that the farmer has an unlimited choice for adoption of innovations for producing 

a particular amount of an agricultural commodity. In fact, the innovated product is made available to 

farmer, by the suppliers. The suppliers generally offer only a few versions of the innovated product and 

the farmer has to select one of them. It is also quite possible that in such a situation, none of the 

alternative innovations offered to the farmer for adoption results in a relatively greater saving of the 

more costly factor of production as is assumed by the authors. 

(6) The authors of the hypothesis have assumed that there will be no difficulty whatsoever, in 

the adoption of new technology by the farmers. It is assumed that the adopters have not only the 

necessary resources to procure the innovated product but also have the necessary technical skill to 

handle such an innovated product. 
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(7) Faulty diagrammatic explanation : Last but not least, the diagrams used to explain the 

hypothesis suffer from one major flaw. The authors have talked about an envelop curve. In diagram 

l,they have given the impression that on every point of the envelop curve, the slope of the isoquants 

representing different innovations is the same and is equal to the slope of the given isocost line mm. 

In other words, if the slope of the isocost line were different, the envelop curve that would emerge would 

have been different. This is a correct deduction. However, for diagrams 2a and 2b, the authors use the 

same envelop curve even when the slope of the isocost lines has changed. 

14.6 FACTORS INFLUENCING ADOPTION AND DIFFUSION OF TECHNOLOGY 

Sometimes a distinction is made between adoption and diffusion of a particular technology. For 

studying problems concerning adoption of technology, one has to focus attention on the attitude of 

individual users. For example, one has to study factors which persuade or dissuade an individual 

farmer to use a particular technology. Diffusion of technology, on the other hand, is concerned with the 

extent upto which the technology is adopted by me group which was expected to adopt it. In other 

words, it is concerned with aggregate adoption. Percentage of farmers using tlie particular technology 

or percentage of area of land on which the technology has been used, are two important indicators of 

its diffusion. 

Once an embodied technology has been developed, it is to be produced and then sold to the 

farmers. These are the farmers who are the ultimate users of a given technology and there are many 

factor which hinder the adoption and diffusion of such a technology among the farmers. Some of these 

factors are as follows : 

(1) The most important factor affecting the adoption as well as the diffusion of a technology is 

its relative profitability as compared with the other competing technologies. It is obvious that a relatively 

high profitability of the technology will encourage its adoption/diffusion. 

(2) According to one economist (Mansfield), diffusion of a technology is a function of imitation. 

‘Follow my neighbour’ policy is the motive force for diffusion of agricultural technologies. Intensity of 

contact among the farmers determines the extent of diffusion of a technology. 

(3) The new technology may require special skills and training for its adoption. The farmers may 

be unwilling to acquire such skills or may not have the wherewithal to acquire them. 

(4) The diffusion of a technology may be affected by the size of a farm. Some technologies 

involve lumpy investments which may not permit their optimal use on a small farm, e.g., purchase of 

a tractor or a combine harvester. In such cases, diffusion of the technology can be more wide-spread 

if some small farmers purchase the equipment jointly or some agencies make arrangements for hiring 

out the concerned equipments to the farmers on rental basis. 

(5) In case of certain technologies, difference in the climate or the conditions of the soil of 

various regions affect their diffusion. For example, sprinkler system of irrigation will be more widely 

diffused in areas where the soil has a low water holding capacity. 

(6) Actual conditions on a farm may be different from those on the basis of which, the product 

using the new technology has been produced. Obviously, in such a situation, the diffiision of the 

innovation can be adversely affected. 

(7) There must be proper arrangements for providing information to the farmers about the 

improved input. Such arrangement should be made by the producers of the input itself. Development 

of extension services is necessary for making the farmers conversant with the benefits of the new 
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technology. 

(8) The diffusion of a technology is also influenced by some geographical considerations. For 

example, it has been found that there are better chances of a new technology being adopted in areas 

close to the marketing centre. It is pointed out that the initial learning and the establishment of a new 

technology may entail significant travel and transport costs and that these costs increase with distance. 

From this angle, improvement in transportation will increase the diffusion of a new technology. 

Besides, distance, climate also affects the extent of diffusion of a particular technology. Areas 

with excessive rainfall or with no rainfall and no irrigation facilities are not suitable for the production 

of high yielding variety of crops which require normal rain fall or suitable irrigation facilities. 

(9) Risk considerations : The adoption of a new technology may increase the amount of risk 

associated with farming. This is the reason why the new technologies are, at first adopted by large 

farmers who have the resources and also the capacity to take risk. The small farmers whom Cochran 

called followers (and laggards), always adopt the technology at a later stage, i.e., only after it has been 

tried and tested. According to World Bank, the small farmers generally adopt a particular technology, 

three years after the large farmers have done so. As a matter of fact, there is evidence to show that 

even the large farmers did not initially use the new technology, e.g., high yielding varieties of seeds for 

wheat or rice crops on whole of the land on which these crops were sown. On some part of the land 

under such crops, the concerned farmers sowed traditional varieties of these crops. This was done 

to reduce the overall risk involved in sowing wheat or rice. Again, in case of some durable innovations 

like tractors, combine harvesters etc., the manufacturers tried to reduce, for the farmers, the risk 

involved in their use, by offering warranties and after sale service. Assurance of a reasonable 

compensation, for example through money back guarantees, in case, the use of the technology does 

not yield the claimed results, is an other method to reduce the risk involved in the use of a new 

innovation. In some cases, the suppliers of a technology can reduce the risk involved in its use, by 

offering the farmers to get it on rental basis, rather than insisting on its outright sale to them. 

(10) Dynamic consideration. Generally, the situation starts changing after the improved technology 

gets adopted on a reasonable scale. The price of the innovated input starts rising due to its growing 

demand. On the other hand, the price of the output which is produced by the new input starts falling 

because of its increased, production. The result of both these changes is that the profitability of the new 

input starts falling. As a result, the pace of the diffusion of the new technology slows down as the time 

passes. This is the reason why the small farmers who because of the very situation in which they are 

placed (comparatively less resources, low education, and low ability to take risk), benefit least from the 

new improved inputs like high yielding variety of seeds. These are the big farmers who benefit the 

maximum from yield increasing technologies. 

(11) Special circumstances : There is evidence to suggest that sometimes, new technologies 

have been adopted as a measure of disaster management. More people adopted new irrigation 

technologies when there was a drought in the region. 

(12) Better human capital: When there is a wave of new technologies, those individuals who 

have a higher education and possess more of other elements of human capital, e.g., better health, will 

be able to take greater advantage of changes in technology, as compared with others with less 

developed human capital. 
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14.7 GENERATION OF INNOVATIONS AND INSTITUTIONAL CONSTRAINTS 

We have already studied Hayami and Ruttan’s hypothesis about Induced innovation. The third 

part of their hypothesis emphasizes the fact that the existing institutions must be in line with progressive 

application of science and technology to agriculture. They must not prove a drag on the use of new 

innovations in agriculture. Rather they should help in the use of improved technology in the field. From 

that angle, there are two major institutions which can act as a restraint on the use of improved 

technology if they are not properly tuned to the requirements of new technical innovations. These two 

institutions are (a) the credit institutions and (b) the tenurial institutions. We explain below how these 

institutions can restrict the use of unproved technology in agriculture. 

(a) Credit Institutions 

It is obvious that credit will help the farmers in adopting the new innovations in agriculture. No 

doubt, some big land lords or joint stock companies owning and managing land have their own funds 

for purchasing the inputs embodying the innovations. However, majority of the farmers do not have 

sufficient resources to go in for these improved inputs. They must depend upon external sources of 

finance for this purpose. We may refer here to an important study by Gill and Sidhu who found an 

extremely high coefficient of correlation been institutional credit and (a) the expenditure on current 

inputs, and (b) the expenditure on durable assets. According to their study, covering a period of about 

20 years, one rupee of institutional credit brought about an increase of Rs. 1.49 in expenditure on 

current inputs and of Rs. 1.84 in expenditure on durable assets. Such a conclusion was also arrived 

at by Hoffet at with regard to agriculture m a western country, though in a negative way. The authors 

pointed out that due to imperfections in the rural credit market, the flow of credit to the farmers was 

interrupted, and as a consequence, the momentum in the adoption of new technology was lost. 

The study by Gill and Sidhu as referred to above, only eulogizes the contribution of institutional 

credit for the agricultural sector. However, it does not make any reference to the way, the institutional 

credit was directed towards different categories of farms when classified on the basis of their size. 

However, many other studies reveal that the small farmers in various states have not been able to avail 

themselves of institutional credit to the extent it was available to the large farmers. At the same time, 

a few other studies conducted with regard to adoption of new technology on various category of farms 

(e.g., one conducted by ICAR in Punjab, 1982) showed that the use of fertilizers and pesticides (new 

inputs) was at a much lower scale on small farms when compared with that on large farms. It was 

further revealed through such studies that except diesel pumps or electric motors, all other types of 

machinery were missing on small farms. From these two types of studies, one could tentatively 

conclude that lack of external finance could be one reason for the limited adoption of new technology 

Self Assessment Questions 

Q. Give any four factors influencing the adoption of technology. 
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on small farms. On the theoretical plane we can find support for such a conclusion in the model given 

by Zilleman, who in 1985, showed that in general, level of adoption of innovations is higher on large 

farms when compared with that on small farms and that, this was due to the constraints on credit 

available to the small farmers. 

According to a study by NABARD besides the small farmers, in India, even the tenants find it 

hard to get sufficient institutional credit for adopting improved technologies in agriculture. 

On the basis of the above conclusion, one can suggest a few measures that can be taken to 

encourage diffusion of innovations on various farms. In the first instance, we may suggest that that the 

cost of credit in the earlier stages of the adoption of innovation should be reduced. The credit may be 

subsidized. In other words, the state should subsidise the rate of interest or other costs involved in 

sanctioning or disbursing the loans to the farmers when these are to be used for adopting an innovation. 

It is obvious that agriculture is haunted by a lot of uncertainty and even the farmers discount the returns 

from new investments. In such a case, a lender’s apprehensions about the recovery of loan or the 

receipt of interest on it, are quite natural. If, under such circumstances, the credit is subsidized, the 

hesitation of the lender to lend will go down. Later on when because of such a subsidy, the diffusion 

of an innovation gathers momentum, such a subsidy may be reduced or eliminated totally. This is 

because the satisfactory diffusion of the innovation will itself change the perception of the lenders as 

well as that of the borrowers about the innovation. Lenders may now become more liberal in attitude 

so far as the loans for the adoption of the innovation are concerned. As a result, the subsequent 

adoption of the innovation may move forward without any crutches in the form of a subsidy on credit. 

Further, for encouraging diffusion of an innovation, the lenders should not only be subsidized for 

interest rate and other financial charges, but also, the rates of subsidy should be different for different 

category of farmers, the subsidy being higher for loans to the small farmers. Otherwise, the perception 

of the lenders that the adoption of an innovation is more risky on smaller farms will stand in the way 

of a reasonable flow of credit to small farmers. 

There is an alternative to credit subsidies also. The manufactures of new inputs may offer 

guarantees for the loans which the banks and other financial institutions extend to the farmers. Or still 

better, these firms may themselves extend finance to the farmers for the use of the innovation. In both 

cases, the financial constraints for the farmers are likely to be reduced. 

The credit system in developing countries needs to be restructured from an other angle also. 

At least, the situation as it prevails in India points in that direction. There are many under-banked 

regions in the country. These include the states of Assam, other North Eastern state, Orissa and, 

Madhya Pradesh. These are also the states where agricultural development has been very tardy. Such 

states need to be provided with better credit facilities. Poor banking facilities in such states is one 

reason for the backwardness of their agriculture. 

With regard to credit constraints, another point needs a mention Generally, big farmers have 

been offering their land as a collateral security for getting loans. However, some recent crises have 

shown that the value of this security is not stable at all. This too, declined during these crises. This 
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will put further constraints on the flow of credit to the farmers and in the light of what we have described 

above, it will have an unfavourable effect on the adoption and diffusion of innovation in agriculture. 

Some steps need to be taken to assure the financial institutions that in case of such crises the loans 

advaced by them would stand secured. 

(b) Tenure 

Tenure in the sense of tenancy conditions, also affects the adoption and diffusion of innovations. 

If we assume that the owner cultivation provides full scope for adoption of innovations, share tenancy, 

providing for the sharing of gross output alone, will limit the adoption of an innovation on a farm. This 

can be easily explained by means of a diagram. Let us have a look at diagram 3. for this purpose. 
 

 

Suppose that a farmer cultivating his own land, has been acquainted with a new variable input, 

say a kind of a fertilizer. The price of the input is OC per unit. Line CC' is the price line for the input. 

Line MVP' shows the marginal value productivity of a unit of fetiliser. In such a situation, if the owner 

cultivator wants to maximize his profits from the use of the fertilizer, he will be using the fertilizer upto 

point A where the marginal value productivity of a unit of the fertilizer is equal to its price. Now suppose, 

the same land is being cultivated by a tenant who gives 50% of the gross produce as rent to the 

landowner. If the production function for the owner cultivator and the share tenant are exactly similar, 

then, for the tenant, the marginal value productivity of fertilizer curve will slip down by 50% for every 

unit of the fertilizer. In other words, for the tenant, the marginal value productivity curve for fertilizers 

will be MVP”.With such a marginal value productivity curve and the price line CC (the price of fertilizers 

is the same for both the owner cultivator and the share tenant), the tenant will be in equilibrium when 

he uses fertilizers only upto point B. In other words, the adoption of an innovation will be restricted in 

case of a share tenancy. However, there is a way to eliminate this restriction on the adoption of the 

innovation. The terms of tenancy may be changed. In stead of sharing only the gross output, the 
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variable costs (in the present case, the cost of fertilizers) should also be shared in the same proportion 

in which the gross output is shared. The effect of such a .change in the terms of tenancy will be that 

now, for the tenant, the price line CC1 will also slip downwards in the same proportion in which the 

marginal value productivity line has. As such, the intersection of the two lines will again show the same 

use of the fertilizer, i.e., OA. 

There is yet an other way in which the constraint on the use of an improved input can be 

removed. It is to change the share tenancy into a fixed rent tenancy. In such a case, both the marginal 

value productivity line as well as the price line for the tenant will be the same as are those for the owner 

cultivator. The marginal value productivity line will not change because the gross out put is not shared. 

And the price line will not change because the variable costs too are not being shared. Rent is now 

a fixed cost for the tenant. In other words, the point of intersection between the marginal productivity 

curve and the price line for the tenant will be the same as it was for the owner cultivator. So the use 

of fertilizer remains unchanged when land is taken on lease by paying a fixed rent to the land owner. 

However, all types of constraints on the adoption are not removed by changing the terms of 

tenancy. The tenancy also affects investment in fixed capital like in physical infrastructure or in 

improvements of land which facilitate the use of an innovation. The tenant will make such an investment 

only when he hopes to be paid off for the assets created on the farm, during the course of his tenancy. 

And the course of the tenancy is uncertain. To induce a tenant to invest in such durable assets, it is 

necessary to ensure a long term tenure of tenancy for him. 

Of course, we must note that the tenancy does not affect all types of investments adversely. 

This is especially the case with investment in the human capital of the tenant .The tenant will always 

be keen to improve his skills or health whatever be his status as a cultivator. Similarly, tenancy will have 

very little effect on the investments which add to the physical capital which belongs to the tenant 

himself. 

It is important to note that in some cases, the keenness to adopt an innovation may necessitate 

the strengthening of the existing institution itself. For example, a farmer, owning a small piece of land 

will like to rent in some more land when he wants to purchase a tractor. Only such a leasing in of land 

will enable him to use the tractor optimally. 

(c) Other Institutional Constraints 

There is yet another institutional constraint on the adoption of an innovation. The poor extension 

services may be responsible for the limited adoption of an innovation despite its being quite remunerative. 

Efficient extension services can positively mould the opinion and the beliefs of the farmers about the 

new technology They can raise their level of motivation and can change their perception about the 

technology as well as their attitude toward risk in a positive way. 

Further, in some cases, use of an innovation requires some complementary inputs. For example, 

the new inputs like high yielding variety of seeds need complementary inputs like water and fertilizers 

and pesticides for their use. If there are no public or private productive units to produce in sufficient 

quantity these complementary inputs, the use of high yielding variety of seeds may be only on a 

restricted scale. We can thus conclude that in case of some innovations, there is a need for 

complementary technologies if its adoption is to be quite satisfactory. Research and development 

organisation of the country needs to be strengthened with a view to generating complementary/compatible 

technologies which are necessary for the adoption of an innovation. 

As it is generally felt that innovations are not properly adopted in areas away from the commercial 
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centers, it is essential to develop a proper transport system for improving the adoption of the innovation 

in distant areas. 

Many studies show that the low educational standard of the farmers is responsible for the poor 

adoption of innovations. Setting up of more educational institutions as well as improvement in the 

working of existing institutions can encourage adoption of certain innovations. 

In the present day world, poor use of information technology should be considered as an 

institutional constraint on the adoption of innovations in agriculture. Extensive use of television, radio 

and interpersonal communication will go a long way in improving the level of adoption of new technology 

in agriculture. 

Lastly, the policy of .the government has a great impact on the process of adoption of innovation. 

(Quite a few people consider ‘government’ as an institution). There is enough evidence to show that 

the policy of granting subsidies for improved inputs like fertilizers, pesticides, electricity has helped in 

bringing about the green revolution in India. On the other hand, restrictions on the use of certain 

innovated products like machinery or other input for use in agriculture or a too rigid policy of the 

government regarding grant of patents, will discourage the adoption of innovations. 

14.8 SUMMARY 

An Innovation 
 
 

Improvement in Classification Generation of an Innovation 

(Def) technology 

 
Factors affecting An Innovations are generally 

adoption and diffusion  induced 

of technology 
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14.10 Model Questions 

Q1. Critically examine the induced innovation hypothesis given by Hyami and Ruttan 

Q2. How Innovations are generated? What are their institutional constraints? 
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15.0 OBJECTIVES 

After going through this lesson, you will be able to: 

• differentiate between the concepts ‘Risk’ and ‘Uncertainty’ 

• list out the various types of Uncertainities 

• identify the methods to deal with uncertainty 

• outline the measures to deal with uncertainty undertaken by Government 
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• Check your knowledge through Model Questions 

15.1 INTRODUCTION 

Farm production and resource problems are generally analysed in a static framework on the 

assumption of perfect knowledge. It is assumed that complete information is available to the farmer 

regarding resource supplies, prices and input-ouput relationships and that the objective is the maximisation 

of profit. The perfect knowledge assumption is obviously unrealisitic for most farming situations, more 

particularly in the context of farm production environment which abounds with various types of risks and 

uncertainties. Agricultural production is subject to the large degree of uncertainty both natural and 

institutional. As a result, most farm decisions are taken in an environment characterized by uncertainty. 

The element of uncertainty is especially large in less develop countries like India where the 

vagaries of nature are most pronounced due to the lack of organisation for combating uncertainty. Even 

in the advanced economies of the U.S.A. U.K. and Western European countries where a fairly high 

measure of stability has been imparted to agriculture by control of insects, pests, development of 

irrigation facilities and farms price support programmes, the situation faced by the farmer is far from 

that of perfect knowledge or absolute certainty. 

The real decision-making environment in agriculture being invariably that of imperfect knowledge, 

it is important to examine how the decision-making process is affected when the perfect knowledge 

assumption is dropped and replaced by the more realistic assumption of imperfect knowledge. 

15.2 DIFFERENCE BETWEEN RISK AND UNCERTAINTY 

Decision made under imperfect knowledge generally involve two elements which may be 

distinguished as (i) risk, and (ii) uncertainty. In ordinary language, the term ‘risk and uncertainty’ are 

used virtually as sunonyms but, in economic theory, a careful distinction is drawn between them. 

In this Specialised sense, ‘risk’ refers to a situations where the decision-maker can list the 

probable outcomes of a action and can assign precise probabilities of these outcomes. In other words, 

the occurence of some event can be foreseen on the basis of past experience, e.g. A poultry farmer 

knows that a certain percentage of eggs is destroyed through breakage during the transport to the 

market. This type of outcome is said to involve risk, not uncertainty. 

Uncertainty on the other hand implies a situation of complete ignorance so that the decision- 

maker is unable to assign any probabilities to the outcome of an action, e.g. Flood or famine. The 

farmer never know about these occurences. 

In the words of Luce Raiffa, “As to certainty-risk-uncertainty classification, let us suppose that 

a choice must be made between two actions. We shall say that we are in the realm of decision making 

under (a) Certainty, if each action is known to lead invariably to a specific outcome (b) Risk, if each 

action leads to be of a set of posslible specific outcomes, each outcome occurring with a known 

probability (c) Uncertainty, if each action has as its consequence a set of possible specific outcomes 

but where the probabilities of these outcomes are completely unknown or not even meaningful”.1
 

Following this distinction, some agricultural occurances with measureable probabilities can be 

put in the catetgory of risk and some others which are altogether irregular and erratic can be labelled 

as uncertainties. Thus. egg breakage or poultry deaths (in the absence of an epidemic) clearly belong 

to the risk category. Similarly, year to year variations in crop yields associated with fluctuation in 

weather can also be classed as risk, provided the climate is quite stable and small random variations 
 

1. R.D. Luce and H. Raiffa, Games and Decision. 
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occur from year to year. On the other hand, droughts, hailstorms and livestock epidemics follows no 

regular pattern and hence come under the category of uncertainty. Erratic price fluctuations also fall 

into the same class of uncertain occurences. 

From the view points of farm, decision making, the basic and most essential difference between 

risk and uncertainty is that while the losses growing out of risk phenomena can be estimated statistically 

and hence can be incorporated into the cost structure of the farm firm the same is not true of 

uncertainty. For example, if the probability of egg breakage can bee added to the cost of the remaining 

99 eggs. Incorporation of losses into cost in the above manner is however, possible only in case of egg 

breakage and a few other risk phenomena of a similar nature where the number of observations on 

the individual farm itself is large enough to make empricial profitability estimation possible. In such 

cases the farmer has no need to go to commercial insurance firms for coverage of of risk. 

In some other cases where the number of observations on the single farm cannot be large 

enough (due to the very nature of the risk phenomenon) to allow the estimation of probability risk can 

still be incorporated into the cost structure of the farm firm by taking insurance policy. Commercial 

insurance firms write policies for a large number of farms and hence can determine the probability of 

loss on the basis of the observation relating to all the insured farms. The individual farms can, thus, 

insure against risk though paying a premium which being a known cost can be entered in the cost 

schedule of the farm. In the situation of uncertainty, on the other hand, the probability of loss cannot 

be determined because there is no quantitative or historic base on which predictions can be made. 

Take for instance the prediction of future prices. This is to say the least, a hopeless task 

because the structural variables that determine prices are themselves subject to change and any 

particular economic environment is not repeated often enough to allow the establishment of probabilities 

In contrast to risk, to risk, therefore, uncertainty is not insurable and is incapable of being reduced to 

a cost. 

15.3 TYPES OF UNCERTAINTY 

There are two major types of uncertainty which arise when the producer commits resources 

at the present time save it and then waits for the outcome which will come at some future time say 

t2 This type ofwaiting is inherent in the nature of agriculture. The types of uncertainty are the following: 

(1) Yield uncertainty. 

(2) Uncertainty as regards the prices of the final products. 

Other important types of uncertainty in agriculture are : (a) tenurial uncertainty, and (b) uncertainty 

as to the likely prices and quality of inputs. 

We may now briefly explain the nature of these types of uncertainty in agriculture. 

15.3.1 Yield Uncertainty : Inspire of technical progress, crop yield are still very much dependent 

on natural factor and hence are highly uncertain. Modern livestock husbandry is less dependent on 

weather in comparison to crop farming but a hard winter or a dry summer can still have a marked 

influence on livestock production. Moreover, the possibility of livestock epidemics is always there. 

Fluctuation on crop yield takes place over which the farmer has no control and which he is unable to 

foresee. The extent of yield fluctuation is however likely to be greater in some regions as compared 

to others. For example, tropical regions are more prone to yield uncertainty than the temperate areas. 

Moreover, the yield of some crops such as cotton is more variable than that of others like wheat. 

These differences in the relative degree of uncertainty apart, the important fact is that the individual 
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Self Assessment Questions 

Q. Differentiate between risks and uncertainity. 
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farmer is unable to predict accurately the output that he will obtain from a particular input combination. 

This happens because of the biological nature of agricultural industry, which makes the yield much 

more dependent on natural factors in comparison, with the products of non-farming industries. 

Yield uncertainty is also termed as technical uncertainty, as it refers to the variability in the 

production co-efficient of a given technique. 

15.3.2 Price Uncertainty : In addition to yield or technicai uncertainty, uncertainty also exists 

with regard to the prices of agricultural, products. Price is more or less an uncontrolled or exogenous 

variable so far the individual farmer is concerned. The farmer operates in a market structure which 

approximates to perfect competition and, therefore, the unit product price he receives for a product of 

a given quality is altogether unaffected by any plan or courses of action that he himself might adopt. 

The outside factors which affect prices are : 

(a) the behaviour of other farmers. 

(b) weather-induced random fluctuations in output; 

(c) fluctuations in national income and prosperity; and 

(d) discontinuous production cycles of the cobweb type. 

Product prices faced by the non-farm industries are also subject of fluctuations but the degree 

of price uncertainty in these industries is much less than that in the agricultural industry. The main 

reason for this is that not only are the non-farm industries much less affected by weather generated 

price fluctuations but the monopolistic market structure in which they operate also enables them to 

exercise greater control over their product prices. Price fluctuation are capable of being reduced to a 

minimum in case of industry also because it is easier to adjust the supply of its products to changes 

in demand when compared with agriculture. 

15.3.3 Tenurial Uncertainty : Another type of uncertainty that is quite conspicuous in agriculture 

is tenurial uncertainty. We know that land is generally leased out to tenants. The tenant, as a farmer, 

does not know for how long he will be able to retain the land in his possession. He may thus hestiate 

to make long-term improvements on it and he may not be sure about earning the additional return from 

such improvements. 

15.3.4 Uncertainty with regard to Input Prices/Qualities : A fourth but minor type of uncertainty 

is that which exists in regard to the prices and quality of inputs. This type of uncertainty is particularly 

important in the case of capital inputs which are generally costly and subject to frequent qualitative 

improvements. The farmer generally react to this type of input-price uncertainty by postponing the 

purchase of such inputs. 
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15.4 METHODS TO DEAL WITH UNCERTAINTY AT THE FARMER’S LEVEL 

Uncertainty in price and yields has an important bearing on the decisions taken by farmers in 

regard to the conduct of the farm business. Under conditions of uncertainty, most farmers tend to take 

decisions which would help in mitigating uncertainty. The measures taken to mitigate uncertainty, 

however always involved a cost - the cost that is mainly in form of foregoing higher profits, the farmer 

had not incurred some expenses or made some unfavourable adjustments to lessen uncertainty The 

chief measures adopted to overcome uncertainty are the following : 

(1) Diversification 

(2) Flexibility 

(3) Liquidity 

(4) Capital Rationing 

(5) Contract Farming 

15.4.1 Diversification : Diversification means that the farmer carries on serveral farm enterprises 

simultaneously in order to avoid the dangers of having all his eggs in one basket. This implies that even 

in a situation where substitutions-ration and price-ratio expectations clearly dictate specialisation in a 

single produce, the farmer, as a precaution against uncertainty, does not do so and instead diversifies 

his production by producing several products. By such diversification the farmer hopes to reduce the 

variation in his aggregate income as generally yield and prices of the products do not vary in the same 

direction simultaneously. If the return from one product is low the return from another product might 

be high enough to compensate for the loss. 

There are two different ways in which diversification may be brought about. One method is that 

a farmer producing single product, say x, with a capital investment of Rs. 10.000 may increase his 

investment to Rs. 2,000 and produce two products x and y. In the second method, the capital resources 

of the farmer remain constant and he directs a part of these resources to the production of the second 

product y. The second method is obviously more important from the practical point of view in so far 

as farmers all over the world are subject to capital rationing so that augmentation of capital resources 

is exceedingly difficult. 

A serious limitation of diversification as a means of reducing uncertainty is that it can be 

effective only if the prices or yields of the product bear proper correlations. For instance if the correlation 

co-efficient between the prices of two products x and y is + 1.0, the combination of these two products 

to achieve a measure of diversification need not reduce income variability or uncertainty if income 

variance is used as a measure of uncertainty. 

In fact, in the diversification of the first type (where additional) enterprise are added by putting 

in additional capital resources, variance will always increase when enterprise y is combined with 

enterprise x if the correlation co-efficient between the incomes of the enterprises varies between zero 

and +one. 

Another limitation of diversification as a method for meeting uncertainty in production is that at 

best it may lessen income variability or the probability of income falling below some critical minimum 

level. But it offer no mechanism to reap large gains, should high prices come about in a particular 

enterprise. It may prevent large losses by not having all eggs in the basket, but it cannot prevent the 

sacrifice of large gains asking from favourable prices. This is because once the farmer has sown 

various crops (or has bred some categories of animals), it will not be possible for him to shift his 

resources from one line of production to another, at least, for the current year. 
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15.4.2 Flexibility : As an alternative or supplement to diversification, the farmer may use the 

technique of flexibility. Flexibility means that the farming system is so arranged that the farmer can 

without much cost move out from one enterprise into another if economic conditions make this shift 

desirable. With flexible techniques, it should be possible for the farmer to switch over resources, say 

from beef enterprise to milk enterprise. 

To achieve this type of flexibility, it is important that the farmer’s capital investment on farm 

buildings and machines is not of too specialised in nature. It should rather be adaptable for use in more 

than one enterprise. For instance, instead of having a building to be used specifically as a poultry 

house, it may be better to design a dual purpose building which can house poultry and if need be also 

serve as a hog house. Similarly dual purpose cows provide the farmer with more flexibility than 

specialised milk or beef cows. With the dual purpose cows, output can be switched between beef and 

milk as price ratio changes. 

Again, we can ensure greater flexibility in costs by having casually hired labour rather than 

labour on contract or by purchasing only the services of the permanent assets like tractors etc. rather 

than purchasing the tractors themselves. 

Further, flexibility can be introduced not only in terms of assets but also in terms of crop 

produced. Production of annual crops will ensure greater flexibility than that ensured by fruit production. 

The above analysis, in fact, can be summarised by saying that there can be three types of 

flexibility, namely product flexibility, cost and factor flexibility and time flexibility. These types of flexibility 

are of course, overlapping. 

15.4.3 Liquidity : Apart from compromises in the designs of farm buildings and equipments, 

flexibility may require that the farmer holds a greater proportion of his assets in liquid form than he 

would if he did not care for flexibility. With liquid resources the farmers can take advantage of passing 

favourable opportunities such as highly remunerative price rise by purchasing additional resources. 

Another advantage of liquidity is the ability it provides to the farmer to face unforeseen contingencies 

such as continued crop failure and market slump. The farmers who has liquid reserve can withstand 

such contingencies better than his neighbour with less liquid resources. 

The farmer’s attempts to insure against uncertainty by means of diversification, flexibility and 

liquidily. however, always involve costs and sacrifices both for the individual farmer and for the consuming 

society. The cost of, producing a unit of product is higher and the farming system is less efficient and 

less profitable than a more specialised and inflexible system. This is a loss not only for the individual 

farmer but also for the community as whole in as much as a given output cannot be produced at the 

minimum cost and alternatively maximum output cannot be obtained from given the resources. 

15.4.4 Capital Rationing : Apart from diversification and flexibility, another way in which the 

farmer reacts to uncertaintly is through self-imposed capital rationing. Capital rationing is a general 

term which means a restricted flow of capital to an enterprise even when the return to it is quite high. 

This condition is characterstic of agriculture in a large number of countries. It has often been observed 

that while the marginal return to labour in agriculture is below than that in the rest of the economy, the 

marginal return to capital is higher so that a more efficient allocation of resources could be achieved 

if labourers were to move out of agriculture and capital to move to in until the marginal products of each 

factor became equal in each sector of the economy. 

The main cause of capital rationing in agriculture is the existence of uncertainty particularly yield 

and price uncertainty. Looking back at events, the farmers may easily be able to see that a particular 
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investment have been profitable but it may not be easy for him to see it in a advance. The result is 

that not feeling sure of the outcome of investment, the farmer is reluctant to invest sufficient of his own 

resources to ensure equality of the marginal return to the amount invested with the marginal cost This 

is called internal capital rationing. It differs from external capital rationing which mean the private money- 

lenders and institutional agencies are reluctant to advance loans to the farmer on account of uncertainty. 

It may be noted here that such a measure is really not a device to meet uncertainty in the way 

the other above stated three measures are. Whereas the latter imply that the farmer jumps into the fire 

and at the same time keeps ready for coming out of it, though at some cost, capital rationing implies 

not to go near the fire at all. This is no method to avoid uncertainty though some-economists include 

it among the measures needed for meeting uncertainty. Running away from an enterprise involving 

uncertainty not the method to face uncertainty. 

15.4.5 Contract Farming : This is another device that can be adopted by the farmer to overcome 

uncertainty. It involves contractual agreements in money terms between the farmer, manufacturing 

firms and input suppliers. Such agreements guarantee the farmer a certain price for a given grade of 

a product at a given time. By this agreement, the farmer not only can mitigate the inherent price and 

income uncertainties of the traditional marketing system but also establishes useful links with 

manufacturing firms and input suppliers. The later often anxious to see that the farmer’s technical 

efficiency improves, advance him funds at low interest rates and also provide the necessary technical 

expertise to cope with modern technology. Contracts in kind like crop sharing also can reduce the 

impact of yield and price uncertainty. 

15.4.6 Other Methods : Besides the above measured, referred above to a few other measures 

also which a farmer can adopt to minimse the impact of uncertainty. These are: 

(a) Choice of Reliable Enterprises : Farmers know that yield from certain enterprises is more 

stable than from others. For example, yield variation of pigs and poultry, is generally thought to be less 

than that of sheep and beer cattle. Again cereal yield is generally less variable than the yield from root 

crops. Again uncertainty is avoided by the farmer by continuing to stick to the traditional crops rather 

than the crops involving new innovations even if these may be more remunerative. Innovation in the 

activities involving biological element have more uncertainty around them and are consequently slow 

to be adopted. In fact, one will not be wrong if one says that keenness to avoid uncertainty is one 

reason for the slow rate of technological progress in agriculture as compared with that in industry. We 

must. however take note of the other aspect of this suggestion of adopting new technology in agriculture. 

It is that slow or non-adoption of new technology in agriculture will obviously have adverse effect on the 

development of agrculture. 

(b) Discounting for Risk : This implies that the farmer produces less than the optimum output 

level on average in order to reduce losses in unfavourable seasons. Smaller production will reduce the 

losses if situation turns out to be unfavourable. However, this may not be considered to be suitable 

method of meeting uncertainty. Arguments against this method are the same as those advanced 

against capital rationing. 

(c) Maintaining Reserves : This is another form of flexibility. Maintenance of large multipurpose 

equipment and labour force than is normally necessary to meet some types of uncertainty e.g floods 

etc., may be helpful. Flood reserves may also be helpful at times. 

15.5 GOVERNMENT MEASURES TO DEAL WITH UNCERTAINTY 

Broadly speaking, these measures can be of three types: 
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(i) Guaranteed agricultural prices 

(ii) Buffer stock schemes 

(iii) Crop insurance. 

15.5.1 Guaranteed Agricultural Prices : This measure involves enactment of legislation giving 

the farmer more of less precise guarantee of the price level or the minimum price he may expect some 

time ahead. In the U.S.A. for example, legislation provides a system of guaranteed price for a wide 

range of farm products such as maize, cotton, wheat rice, tobacco, groundnuts, wool, honey, milk and 

butter fat. These prices generally lie within certain fixed percentages of the, 'parity prices' i.e. the price 

ensuring some sort of harmony with the prices of the industrial products; and their actual level varies 

with the estimated supply in the coming year. 

India too has a system of guaranteed prices under which minimum support prices are announced 

by the government for major foodgrains well in advance of the sowing season with the clear objective 

of mitigating price uncertainty. In the words of Agricultural Prices Commissions, “One of the major 

uncertainties which afflicts farming activity emerges from the not infrequent phenomenon of sudden 

and precipitous fall in prices of agricultural Commodities. The objective of guaranteed minimum prices 

as universally understood is to remove this uncertainty.” 

A variant of the guarantee minimum prices is the guaranteed price range. While the guaranteed 

minimum price sets only a floor to price fluctuations, guaranteed price range permits to fluctuate between 

clearly specified floor and ceiling levels. A good example of a guaranteed price range is the system of 

price setting for cereals in the European Economic Community. The cereal prices are allowed to fluctuate 

within the limits set approximately by the target price and the intervention price. The target prices is set 

to give a fair return to the more efficient producers and the intervention price which is 5 to 10% below 

the target price is a sort of minimum support price below which prices are not allowed to fall. 

15.5.2 Buffer Stock Scheme : Like the guaranteed prices scheme, the Buffer stock scheme 

is also aimed (generally at removing price uncertainty. In the method, the Buffer stock authority (which 

is ordinarily a government agency) purchases stocks of agricultural commodities in years of bumper 

crops and unloads them into the market in years of crops shortages with a view to raising price in times 

of glut and lowering them in times of scarcity. Thus by ironing out year to year fluctuation in output, 

buffer stock operations can bring ahout greater regularity in the year to year availability of crops and 

at the same time promote rational economic decision on the part of farmers by reducing price uncertainty. 

An essential condition for the smooth and efficient functioning of the buffer stock scheme is that the 

buffer stock authority must be able to maintain a balance between its purchases and sales over a 

period. This would largely depend on the levels of ceiling and floor prices at which the buffer stock 

authority starts releasing and purchasing stocks respectively. If the ceiling price is fixed relatively high 

and the floor price rather low. then the scheme would be very easy to implement but it may not achieve 

any meaningful stabilization. On the other hand, if the ceiling price is relatively low and the floor price 

high, the degree of price stabilization achieved would be high but this may jeopardies the scheme itself 

because the buffer stock authority would constantly be under pressure to purchase or sellstocks even 

when price changes are rather negligible. 

15.5.3 Crop Insurance : While buffer stock and guaranteed price schemes are both aimed at 

reducing price uncertainty, crop insurance deals with the other major form of uncertainty that is yield 

uncertainty. But means of crop insurance the farmer can insure himself against certain chance 

occurrences such as lose due to poor weather, insect infestations and disease. The farmer incurs a 
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small known cost, the insurance premium, and thereby transfers the risks of much larger losses to the 

crop insurance agency. 

Crop insurance can be of several types. It can be : 

(a) Insurance for specific crop; or 

(b) Insurance for crops taken together. 

Again it can be 

(c) Voluntary crop insurance; or 

(d) Compulsory crop insurance. 

Further crop insurance can be based on the individual approach in which the assessment of the 

indemnity payable by the insurance agency is done separately for each individual farmer and is based 

on the actual crop output of the concerned farmer each year as compared with his normal output. 

It can also be based on the area approach in which the assessment of indemnity is not done 

separately for each insured farmer but it is done together for all the farmers in a given area on the basis of 

the actual average crop production over the whole area as compared with the normal crop output of the area. 

Of these different type of insurance, all purpose crop insurance preferably of the compulsory 

type would be more feasible than cropwise insurance for the obvious reason that the variability of all 

crops taken together is generaly much lower than the yield variability of individual crop. Similarly the 

area approach is more practical than the individual approach as is does not require ascertaining the 

crop outputs of individual farmer for determining their losses. All that is needed is estimates of average 

annual yield of the crops over the whole area which is agro-climatically homogeneous. 

In advanced countries, crop insurance is made available to the farmer through both commercial 

and public agencies. But in the developing countries very little progress has been made in this direction. 

In India, crop insurance provided to the farmer has been mainly in the form of ad hoc land tax relief, 

water rate relief and famine and flood relief measures, etc. in the event of widespread crop losses due 

to drought, floods, etc. Government of India had appointed an expert committee under the chairmanship 

of Dr. Dharam Narain to examine he possibilities of crop insurance. The committee came to the 

conclusion that, in the conditions obtaining in the country it was not advisable to introduce crop 

insurance even on a plot or an experimental basis. The Government again gave some more thought 

to this scheme and has finally decided to introduce it. Since 1985, crop insurances Scheme covering 

a few crops is in force in many states of the country. 

15.5.4 Other Measures : The Government can also adopt some other measure to reduce 

uncertainty. Better irrigation facilities can be provided. This will reduce the uncertainty caused by 

uncertain weather. Encouragement of use of insecticides, etc. can also ensure a more certain crop 

Development of drought and disease resistant crops can be another step to reduce uncertainty. 

Assurance of security of tenants will reduce the tenurial uncertainty. If it is also provided by the 

Government that a reasonable compensation will be given by the landowner to the tenants if the latter 

has to leave the land before the stipulated period, (if such a period has been stipulated), it will be more 

conductive to agricultural development. Fixation of fair rent is also suggested an another measure to 

ensure stability with regard to tenurial arrangements. 

If all the above measures are adopted, the resource allocation will improve. However, it may be 

noted that these measures will never be able to eliminate the uncertainty in agriculture completely only 

its impact will be considerably reduced. 
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Self Assessment Questions 

Q. List any five measures to deal with uncertainty. 
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15.6 SUMMARY 

This lesson distinguish between risk and uncertainty, two elements of decision made under 

imperfect market. 

Decision making Process 
 

Risk Uncertainity 

Events that can be foreseen chance, sudden or random events 

and hence, Insured that cannot be foreseen. Hence not 

Insured Types 

Yield Price Tenurial Uncertainty 
 

Methods to deal with Uncertainty 
 

At farmer’s level Government level 

(i) Diversification (i) Guaranteed Agri. Prices 

(ii) flexibility (ii) Buffer Stock Scheme 

(iii) Liquidity (iii) Crop Insurance 

(iv) Capital Rationing (iv) Other Measures 

(v) Contract Farming 

(vi) Other Measures 
 

Choice of Discounting for Maintaining Better Encouragement Assurance 

reliable 

enterprises 

risk reserves irrigation 

facilities 

to use of 

insectides 

to the security 

of tenants 

15.7 RERERENCES 
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15.8 Suggested Reading 

1. Heady EO. : Agricultural Production and Resource Use. 

2. Hallet. G. : Economics of Agricultural Policy. 

3. Luce, R.D. and Ralffa, H. : Games and Decisions. 

4. Upton Martin : Agricultural Production Economics and Resource Use. 

15.9 MODEL QUESTIONS 

1. Differentiate betweem Risk and Uncertainity. Explain different measures to deal with risk 

and uncertainty. 
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Lesson-16 
 

SUPPLY BEHAVIOUR OF AGRICULTURAL PRODUCTS IN A 

DEVELOPING ECONOMY 

 
STRUCTURE 

16.0 Objectives 

16.1 Introduction 

16.2 Farmer’s Response to change in agricultural prices. 

16.2.1 Evidence that farmers respond normally and efficiently to price change. 

16.2.2 Production and marketed surplus are inversely related to price. 

16.2.3 Cultural and institutional constraints make response of underdeveloped agriculture 

to price changes insignificant. 

16.3 The source of difference in different viewpoints 

16.3.1 First set of factors responsible for difference. 

16.3.2 Second set of factors responsible for controversy. 

16.3.3 Third source of factors responsible for the confusion cencerning supply response. 

16.4 Synthesis and policy implications. 

16.5 Special factors hampering normal supply response. 

16.5.1 The subsistence crops. 

16.5.2 The perennial crops. 

16.6 Summary. 

16.7 References 

16.8 Model Questions. 

16.0 OBJECTIVES 

After going through this lesson, you will be able to : 

• outline the farmer’s response to change in agricultural prices in three situations- one, when 

farmer’s respond positively. Second, farmers respond negatively to price changes. Thirdly, 

when response to price change is insignificant. 

• identify the three different sources that are responsible for controversy regarding supply response 

of the farmers to price change : 

• explain that the issue of farmer’s response is empirical one and arrive at generally acceptable 

conclusion from the existing literature. 

• emphasize the need for suitable policy needed for agricultural development such as infrastructure 

for research, use of new technology and use of new inputs etc. 

• list out certain factors that hamper the process of adjustment of supply to change in prices. 
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check your knowledge through Model Questions. 

16.1 INTRODUCTION 

Economic theory accepts that, in a free enterprise economy, the market mechanism plays an 

important role in the allocation of scarce resources for the production of competing goods. The extent 

to which agricultural producers practice this principle will be an important factor affecting the pace of 

economic development of a country. This is true because the agricultural sector occupies a place of 

prime importance in almost all developing countries of the world and the development of this sector is 

a pre-requisite to the overall development of these economies. This is particularly true for a country like 

India where nearly 70 per cent of the working force is dependent on agriculture and the agricultural 

sector contributes nearly 30 per cent country’s National Income. Given this importance, people from all 

walks of life are unanimous about the crucial importance of increasing agricultural production. However, 

there is no agreement over the specific policies that might improve farm production. This disagreement 

is all more striking in economists debates about policies which affect the prospects of agriculture in 

the less-developed countries. One element in this debate has been the impact of changes in agricultural 

prices on the aggregate agricultural output and the composition of the output. This is the subject of this 

lesson. 

It has been explained to you through an earlier lesson that the growth of agricultural output is 

a function of a number of variables and chief among these are production technolgy, organization of 

production process, and the price of the produce. The degree to which agricultural output responds to 

the changes in prices as to be determined empirically. Over the last three decades or so. large number 

of studies have been conducted to measure the response of farm output to changes in agricultural 

prices. Many of these studies have used sophisticated econometric techniques which have been widely 

and successfully applied to agriculture in the developed countries. Studies have also been conducted 

for less developed countries, but their findinds are not reliable mainly because of conceptual difficulties 

and defective statistical tools used in the analysis of the problem. 

16.2 FARMER’S RESPONSE TO CHANGES IN AGRICULTURAL PRICES 

The extent to which farmers in less-developed countries respond to price changes is a widely- 

debated subject. The vast amount of literature on the subject may be divided into three major categories 

supporting different view points, these are (1) the view that farmers in less-developed countries respond 

normally, quickly and effciently to price changes, (2) the view that the supply inversely related to price 

changes, (3) the view that institutional constraints in less-developed countries are extremely limiting 

and make any response on the part of the farmers to change in prices, quite insignificant. The following 

paragraphs discuss each of these views in the-context of the available empirical studies. 

16.2.1 Evidence that Farmers Respond Normally and Efficiently to Price Changes : There 

are a number of proponents of the viewpoint that farmers in less developed countries respond normally 

and efficiently to price changes. In an epoch making study entitled Transforming Traditional Agriculture, 

T.W.Schultz concluded in 1964 that the rate at which the farmers in a traditional (less developed) 

agriculture accept a new factor of production depends upon its profitability after making due allowance 

for risk and uncertainty. He asserts that, in this respect, the response of farmers in under-developed 

countries was similar to that observed in the developed countries. He, therefore, concluded that the 

doctrine that the farmers in poor countries are either indifferent or respond perversely to changes in 

prices is not only false but also harmful. Schultz, accepted that some cultural and institutional constraints 

may have adverse effects on production, but these constarints are not very effective in stopping the 

farmers from responding to economic variables. 
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A number of other studies (not specifically named or summarised in this lesson) go to support 

the view poiot held by Schultz and have found that composition of farm output responds to relative price 

changes. 

It may be noted at this stage that due to the very nature of the production in agriculture, 

relationship between actual physical production and prices may not always seem to be very strong. 

Factors such as weather which affect crop yields are largely beyond the control of the farming community. 

For instance, the farmers may respond by reducing the acreage under a particular crop in view of the 

fall in the relative price of the crop. But because of good weather, they may end up with a good harvest 

and ‘thus’, with more of that crop. In view of such difficulties, change in acreage rather than the actual 

output of a crop, has been taken as a proxy to changes in supply by a number of economists. We will, 

therefore, accept change in acreage as an indicator of the farmers response to price for the purpose 

of our discussion. 

Some recent estimates of the short range elasticities of acreage of individual crops are 

summarised in Table 1 below. 

Table 1 

Estimated Price Elasticities of Acreage of Specified Crops in Less Developed Countries 

(Summary) 

Low Response Medium Responce High Responce 

0-0.1 0.1-0.4 0.4-0.7 
 

Rice Rice Cotton 

Wheat Wheat Jute 

Maize Maize 

Barley Sugarcane 

Millets 

Gram 

  Rubber  

Source: Rajkrishan, 1967. 

In the table above, major crops have been classified into low-response, medium response and 

high response groups. It may be noted that subsistence grain crops such as wheat, barley, maize, rice, 

millets and gram offer very little response to relative price variation. The reasons why the subsistence 

farmers do not respond significantly to relative price changes are not hard to seek and are discussed 

in a separate section towards the end. It will be argued in that section that low acreage response for 

subsistence crops does not mean the farmers do not react to economic incentives or disincentives. 

On the contrary, their observed behaviour appears to be based on sound economic logic. 

It may also be noted from table 1 that short-term acreage response of rubber is also low. This 

is the special case of what may be called “perennial crops” and is once again discussed in the 

separate section dealing with special factors affecting the supply response in agriculture. 

You may have also observed from Table 1 that certain crops such as rice, wheat and maize 

fall into both low-response and medium-response categories, this implies that these crops are grown 

both for subsistence and for sale in the market. The small farmers who produce the food crops mostly 

for family consumption do not respond significantly to relative price changes. On the contrary the 
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medium and large farmers who sell portion of their total output after meeting the family consumption 

needs, offer greater response to relative change in the crop prices. 

We may, however point out the degree of positive response in production of a product to a 

change in its relative price may not be the same in the case of all products. It can be said on the basis 

of available studies (not listed or summarised in this lecture script) that the acreage elasticity of cotton 

for India, Pakistan or Egypt has been found to be about twice that in the United States. Similarly, the 

price elasticity of wheat and rice acreage in the less developed countries equals that of all grains in 

the United Kingdom and of maize in the United States. The case studies thus suggest that crops can 

be arranged along a subsistence-commercial continum and their responsiveness to price changes is 

found to increase with the degree of commercialisation. 

We may therefore, say that the farmer’s response to relative price changes does not appear 

to be a function of the state of economic development of a country. 

In the fact, one economist John W. Mellor has concluded that short run responses to price 

changes in underdeveloped agriculture may be greater than in developed agriculture. This is so because 

certain factors of product on such as capital, technical knowledge and the managerial skills are 

somewhat less sophisticated and specific and are, therefore, more flexible in traditional than in high 

income agriculture. 

The conclusion of the above discussion is that in general, the supply of a crop to a change in 

its price, other things remaining the same, is normal i.e., with an increase in the prices of a crop, its 

production will increase, and with a fall in price, its production will go down. Of course, it is quite 

possible that the degree of response may not be the same in all cases. 

So far, we have been discussing the response of physical production to change in prices. There 

are economists like Khusro, who have tried to show that higher prices also tempt the producers to part 

with a greater portion of the stock of the crop that they have already produced. In other words, marketed 

surplus increases as the price rises. He uses the following diagram to explain this point. 
 

OUTPUT 

Effect of changes in price on the marketed surplus 

Fig. 16.1 

Suppose AZ is the total amount of foodgrains produced by the farmers. Curve RR, with A as 
origin indicate the marginal utility if the food crop is domestically consumed. Curve S

1
S

1 
& S

2
S

2 
with 

Z as origin indicate the marginal utility from the money obtained by selling the crop ZA when price of 

the food is say P
1 

and P
2 

respectively, P
2 

being higher than point P
1
. 

If price is P
1
, the two curves namely, RR

1 
and S

1
S

1 
intersect at G. i.e. marginal utility obtained 
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by domestic consumption and that obtained from money received through the sale of the crop are equal 

at G. This, in other words, means AF amount will be consumed and ZF will be sold in the market if the 

farmer is a rational person. Now if price of food goes up to P
2 

equilibrium will be at point D which 

means that out of the same amount of crop, AE will be consumed domestically and EZ will be sold. 
In other words, at higher price, more of the crop will be sold in the market. 

It may be noted that such an analysis may not be much relevant in case of non food crops 

which have already been produced for the market only. In their case, even when the prices fall after 

these have been produced domestic consumption may not increase. This is simply because the 

commodity was not produced for domestic consumption and therefore, domestic consumption and 

market sales do not significantly come into clash with each other. It may, again, be noted that this 

assertion refers to the surplus marketed and not to the amount produced after the change in price. 

16.2.2 The other View (a) Production on Subsistence Farm and (b) the Marketed Surplus 

of These Farms are inversely Related to prices : The discussion carried on so far leads one to 

the conclusion that the response of physical production of agricultural crops as well as of the quantity 

of crops marketed to their prices is positive. Higher prices, in other words, leap to higher production, 

and also greater quantity of crops marketed. However, economists observed that during the Great 

Depression of 1929-32, exports of agricultural commodities increased despite a fall in the prices of 

these products. This led some economists to believe that supply response of agricultural commodities 

to changes in prices may be inverse in case of backward agricultural economies. 

Many reasons have been advanced to explain the inverse relationship; between the prices of 

agricultural products and their production, (Please note that. at present, we are talking about production 

and not the supply coming out of stock which have already been produced). 

The first explanation for the possible existence of backward sloping supply curve in an under- 

developed agricultural economy is that a backward agriculture is generally labour intensive. Supply 

curve for labour in an under-developed economy itself is considered to be backward sloping. In such 

a case, when the prices of agricultural commodities increase, wages of the agriculturists will increase. 

Labour supply will decline and therefore there will less output in general. 

Martin gives yet another reason for the backward sloping supply curve. We may come across 

a situation when rise in the price of a particular crop may be accompanied by a fall in its production. 

This may be so when the price of another competing crop has relatively risen to a greater extent as 

compared with the rise in price of the commodity under discussion. In this situation, the land may be 

diverted to the other crop despite the rise in the price of the commodity concerned. In this connection, 

he gives the example of rubber plantation in a country in South-East Asia where prices of rubber fell 

down but the area under plantations increased. This happened because prices of rice, the competing 

crop, had fallen still more. Martin further points out that this type of backward sloping supply curve is 

not a sign of perversity of the farmers but it rather indicates a rational behaviour on their part. (Please 

note Martin’s remarks that backward sloping supply curve for a crop is not always a sign of perversity 

on the part of a farmer). 

It may be noted that supply curve discussed in the preceding two parngraphs contains information 

about production and implicity implies a time lag in the two levels of output indicated by it. However, 

the inverse relatio ship can also be between the price of the agricultural products and the amount sold 

out of the given stock which has been already produced (i.e. marketed surplus). The explanation for 

this inverse relationship between price and marketed surplus is as follows. 

The view that the marketed portion of the total production of subsistence farmers is inversely 
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related to price is based upon one of the two hypotheses. The first of these hypotheses is that the 

subsistence farmers have fixed or relatively fixed monetary obligations and sell only as much of their 

production as is necessary to obtain the desired money income. The relatively limited desire for money 

is explained by comparatively small amount of manufactured goods purchased by these farmers and 

comparatively fixed charges for rent, debt services, etc. The portion of production that need not be sold 

to meet the demand for cash has high marginal utility for the subsistence farmers because of inadequate 

food supplies available to them. Based on this logic, it is argued that any increase in price will bring 

a fall in the marketed surplus because the farmers in that case will be able to fulfil their monetary 

obligations by selling smaller quantities. The surplus sold by subsistence farmers has been called 

"distress marketable surplus" and will go down if the price of agricultural products rise. (We must note 

here, the difference in the assumption underlying the explanation concerning figure 1 given on an earlier 

page. In that case, higher prices for an agricultural product has been shown to imply a higher marginal 

utility of the sale proceeds obtained by selling it in the market. We must note that this increase in marginal 

utility takes place simply because the wants of the farmers or non-agricultural products are not limited. 

These are rather, expandable. This is unlike the assumption of limited needs in the present case). 

The second hypothesis leading to the same conclusion is that, in a subsistence agriculture, 

income effects on demand for consumption of a particular crop is for stronger than the price effects 

on production. What this means is that an increase in the price of a subsistence crop is expected to 

lead to increased production of that crop but, at the same time, the increase in the producer’s real 

incomes may lead to their consuming more of this trop than selling in the market. The marketed surplus 

may, therefore, vary inversely with the market price. 

According to Martin, the Bengal Famine of 1946 and the fall in the voluntarily marketed surplus 

by peasants after the starting of industrialisation programme of the U.S.S.R. Government in the period 

following 1917 can be explained in terms of this relationship. The author, however, points out that if 

there were goods which the farmers could easily pruchase from the industrial sector, the supply of food 

would not have been withheld. 

Diagramatically the inverse relationship between the prices of agricultural commodities and the 

marketed surplus is shown in the diagram 2. It does not matter whether we believe in the logic of (i) 

relatively fixed monetary obligations of the subsistence farmers, or (ii) the stronger income effect on 

the consumption of the particular crop than the price effect on production. In either case, the conclusion 

reached is a backward bending supply curve as shown in diagram 2. 

MARKET SUPPLY OF SUBSISTENCE CROP 

Hypothetical Supply Curve of Subsistence Crops in less Developed Countries 

Fig. 16.2 
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It may be noted from the diagram that OQa quantity of the drop is sold when the per unit price 

is OPa. Quantity sold increases from QOa to OQb as the price per unit moves up from OPb to OPc. 

Here it may be noted that the increase in quantity supplied is proportionately less than the increase in 

the price. More importantly, as the price moves up from OPa to OPb per unit, the quantity supplied 

moves backward from OQb to OQc which is less than OQb: This shows that as the price of the 

product rises beyond a certain point, farmers try to meet their relatively limited demands for money 

income by selling lesser quantity of the crop and retain a comparatively larger portion for their family 

consumption. 

If we had to show the backward sloping supply curve as explained in terms of production rather 

than the amount marketed out of an already produced stock we shall write ‘amount of crop produced’ 

instead of market supply of ‘subsistence crop’ as shown in Fig. (2). 

At least two points need to be noted in the present context. Firstly, the situation presented in 

diagram 2 may appear logical but. at the moment, there are no empirical studies to establish the 

frequency with which such situations may exist. The conclusions are only impressionistic. Such studies 

require reliable time-series at about acreage, output, prices, and market sales for specified regions and 

crops. But, market sales data for food crop are seldom available, even when other data are available. 

Secondly, the viewpoint that there is an inverse relationship between price an marketed supply 

of subsistence crop appear to be consistent with efficient and profit maximising production. This will 

be clear if we recognize that quantities produced and quantities marketed need not respond identically 

to price incentives. In other words, it is quite possible to get positive response for output and negative 

response to market supply. We may, therefore, conclude that even if the hypotheses of a backward 

sloping supply curve for marketed surplus of a crop is correct, it does not negate the evidence that 

farmers respond quickly and positively to economic incentives or disincentives so far as production is 

concerned. 

16.2.3 The View point and cultural and institutional make constraints Response of Under- 

developed Agriculture to price changes Insignificant : The third view point that cultural and institutional 

constraints make any price response of underdeveloped agricultural to price changes insignificant, is 

also held by a number of economists. The proponents of this view hold that the farmers in less 

developed countries have limited knowledge, limited takes, limited inquisitiveness, a natural conservatism, 

and a set of social values which retard efficient use of the factors, of production. It is also argued that 

the markets for agricultural products are characterised by inadequate-transportation and storage facilities 

and oligopolistic exploitation of the farmers by middle men. These imperfections in the market further 

inhibit the farmer’s response to economic incentives. 

It is important to note that most of the proponents of this view too, accept prices as one 

determination of output but emphasis that due to the cultural and institutional constraints, price variations 

alone, are likely to lead to a very limited response. 

The view may be relevant for the total agricultural production. But is does not mean that the 

farmers will not or cannot respond to the changes in the relative prices of particular crops by changing 

their output mix. As will be discussed a little later, the failure to distinguish between the behaviour of 

aggregate out put and the output of particular commodities is one of the major factors responsible for 

the current confusion and controversy on the subject. 

We have now discussed three major viewpoints concerning the supply response in agriculture. 

You may have already noted that the three view points are not mutually exclusive. An important question 

that arises at this stage is whether a generally acceptable conclusion can be drawn out of this debate. 

The answer to the question is in the affirmative. But, before we do that, let us briefly discuss some 
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Self Assessment Questions 

Q. 

- 

- 

- 

- 

Name the farmer's response to change in agricultural price. 
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of the reasons which appear to be responsible for the difference of opinion on the subject under study. 
 

 

16.3 THE SOURCE OF DIFFERENCES IN VIEWPOINTS 

No simple explanation can be given to account for the differences in opinions discussed in 

section II. However, we may discuss three sets of reasons which seem to explain the current controversy. 

16.3.1 The first set of factors responsible for this controversy consists of the differences 

in the price quantity, and the period and other factors considered by different economists while studying 

supply response. We describe these differences in some detail in the paragraphs that follows. 

(i) Difference in the Supply Response of a Single Commodity Verses that of All Commodities 

taken together. It is possible to argue that the responsiveness of aggregate output to relative price 

movements may be below or even zero or negative and yet the responsiveness of individual crops may 

be significantly positive. This is true because when the prices move up or down, the peasants may not 

be able to add to the sum total of resources committed to agriculture or shift them out of agriculture 

with the same ease as they may be able to switch the use of the available resources between different 

crops at the margin. In other words, the peasant may practice allocative rationality and yet be unable 

to increase (or decrease) their total output (output of all crops taken together) subsequently in response 

to changes in the terms of trade for the agricultural sector. 

(ii) The Stage of Economics Development. If the economy is experiencing a period of general 

economic growth (i.e. growth of all sectors of the economy) with new agricultural inputs being speedily 

developed, it is quite possible that we find even an increase in the production of all agricultural crops 

when agricultural prices in general rise i.e. when the terms of trade change in favour of agriculture. 

Backward sloping supply curve, assumed to appear in a labour oriented traditional agriculture may not 

emerge in such a situation. We may have a supply curve for the agriculture production as whole, rising 

to the right under such a situation. 

This will apply not only to production of crops over a particular period, but may also to the 

amount marketed out of a given stock already produced in a particular season if on the one hand, the 

industrial sector is already developed sufficiently to provide consumption-goods to the agricultural 

sector and the farmers, on the other hand, have already produced more than the minimum they need 

to feed themselves. 

(iii) Nature of the Crop Considered. Even when due to prevailing circumstances (e.g. those 

explained in the above paragraph) the supply of crops produced for domestic consumption will be less 

than that mean solely for the market. 

(iv) The Length of Time Considered. The amount of crop produced will change differently in 

response to given price incentive (or disincentive), other things remaining the same if the length of time 

considered is different. If we are considering one crop season only then, as explained in Lesson No. 

1 (kindly read the relevant portions of that lesson), the amount of crop produced may not be changed 

at all. The elasticity of supply will be zero. This will be true whether we are considering a commercial 
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crop or a subsistence crop. Longer the period allowed for changes in crop production in response to 

a given price change, (other things remaining the same), more elastic will be the supply of a particular 

crop. Some economists have actually asserted that even in a traditional agriculture, producing only 

subsistence crops backward sloping supply curve will not be found to exist if the change in production 

is considered over long period. However, here we should note that the length of a period cannot be 

considered in isolation of the nature of the product. For example, a period of higher prices for say, two 

years may be ineffective for bringing about an increase in the area under a tree crop though it is 

sufficient to affect the production of an annual crop. 

We may now consider the second set of factors responsible for this controversy. 

16.3.2 Second set of factors responsible for controversy : The second main source of 

different conclusions on farmers’ response to price changes appears to stem from the statistical 

problem in the estimation of supply elasticities. Part of the difficulties are the result of limited and 

unreliable data for most of the developing countries. Another part of the problem appears to emerge 

from the form of the supply models used for estimation purposes. We have not discussed this aspect 

in this lesson. It may. however, suffice to add that the elasticities obtained from simple supply models, 

i.e. quantity of acreage as a function of price lagged one year, are usually smaller than those derived 

from distributed lag formulations. Then there are methodological shortcomings such as the neglect of 

the identification problem, inclusion of “abnormal” observations, disregard for problems of aggregation, 

failure to deflate prices properly, etc. 

16.3.3 The third source responsible for the confusion concerning supply response lies in the 

wrong impression that the a farmers of less developed countries are irrational i.e. they don’t respond to-

price incentives simply because they are illiterate. In reality this does not appear to be true for the 

peasant/cultivators in less developed countries. In many developing countries, for example, farms are 

very small and fragmented. Rural diets are inadequate in quantity as well as quality. Most of the 

cultivators face a continual threat that farm production will fall below their subsistence requirements. 

In such situations, farmers naturally aim at uncertainty minimisation and foodgrain self-sufficiency. This 

results in low valued subsistence-oriented cropping pattern for the majority of the farmers. 

In other words, because of the desire to ensure the supply of food for the family, there appears 

to exist a considerable range over which no food grain acreage can be substituted by cash crops in 

response to the change relative price in favour of the latter. This point will be discussed at some more 

length in the next section. Here it may suffice to add that the farmers desire to ensure to supply of food 

grains for their family consumptiom has been wrongly taken as an irrational approach whereas the truth 

appears to be just the opposite. In other words, this is to say that under normal circumstances, the 

farmers would have been responded to prices changes. But due to other rational considerations, they 

are restrained from doing so. 

16.4 SYNTHESIS AND POLICY IMPLICATION 

Give the reasons for the differences in viewpoints and the discussion we had in section II. It may 

be easier for us to see that the issue of farmers response to changes in their product prices is 

essentially an empirical one. The need, therefore, is for more and better quantitative estimates. It is 

encouraging to note that this ticklish issue is receiving a good bit of attention. In the meantime, let us 

try to arrive at some generally acceptable conclusion from the existing literature. 

The overwhelming evidence supports the conclusion that the farmers respond to the economic 

incentive i.e. to the relative changes in output prices. This means that it is possible to change the 

composition of agricultural output altering relative prices of farm products. In other words, resources 

can be made to shift from one crop to another by altering the price situation against the first one and 
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in favour of the other. The point may be explained further with an example. If it is considered desirable 

to produce more wheat, this can be done by improving wheat price in relation to its competing crops 

such as barley, sugarcane. If sometimes, the supply response does not appear to be normal, this is 

because of various consideration working in opposite directions. The factors working for a normal 

response might be over weighted by the factors working in the opposite directions. However, there is 

no doubt about the rationality of the farmers. 

It may also be possible to increase agricultural output as a whole by improving the terms of 

trade for the primary sector. In this case, however, the job may not be as easy to accomplish as in 

the case of altering the crop mix. Increasing aggregate output is basically a function of increasing the 

quantity as well as improving the efficiency or the resources, used. Given the problems in shifting 

resources from the non-agricultural to the agriculture sector, the role played by the improvement in the 

use of the existing resources is more important. This, in turn requires thorough improvements in the 

service and facilities available to the farmers. We have also referred to some reasons which are 

responsible for creating confusion about the correct relationship between prices and supply of agricultural 

products. 

Most important of these services are an infrastructure for research in yield-increasing technology, 

educating the farmers on the importance and use of the new technology providing the scarce agricultural 

inputs such as fertilizers, irrigation water, and providing market services such efficient transportation 

and storage. This is to emphasise that if the farmers fail to produce more inspite of economic stimuli, 

the reasons may be in capital shortages, fixity of most resources of production, physical non-availability 

of many inputs, ignorance about better farming methods, etc. Many of these factors are beyond the 

control of individual farmers. These bottlenecks, where present, must therefore, be removed along with 

improving the terms of trade for the agricultural sector. 

16.5 SPECIAL FACTORS HAMPERING NORMAL SUPPLY RESPONSE 

Based on the existing literature, we have now reached a conclusion that the farmers do respond 

to economic stimuli. There are, however, certain special factors which really hamper the process of 

adjustment of supply to change in prices. Two such factors will be discussed in the section. 

16.5.1 The Subsistence Crops : It is well known that majority of cultivators in a number of less 

developed countries operate at the subsistence level. The size of the majority of farms is very small. 

Cultivation of very small holdings is not an economic proposition and the operators in this group mostly 

think of producing for their personal family consumption. These farmers may be aware of the changes 

in price ratios and thus of changes in relative profitability of different crops but may not alter their 

production patterns accordingly. This is so because these farmer correctly attach a higher price to 

production for home consumption than to production for sale. This is good economics and may be 

explained with an example. Suppose the subsistence farmers do not produce their, own cereals but 

grow some commercial crops. In this case, they will pay a retail price for what they sell. Since the retail 

prices are higher than the wholesale prices, they are right in attaching a comparatively higher price to 

cereals, than the commercial crops. The result is that the farmers in this group are not likely to shift 

to commecial crops such as cotton, sugarcane, even if their relative wholesale prices have risen in 

comparison to foodgrains. It is only when the rise in the wholesale price of a commercial crop is more 

than the difference between the wholesale and retail price of the subsistence crop that the commercial 

crop is likely to replace the subsistence crop. 

Besides the difference between the buying and selling prices of subsistence crops the farmers 

are also faced the seasonal fluctuations in prices which tend to be highly erratic in most developing 

countries. Owing to these fluctuations, the farmers who turn away from subsistence crops take a 



206 
 

 

substantial risk of having to buy their subsistence needs at very unfavourable prices. Since their 

capacity to bear such risks is very low, their main concern is to ensure the supply for their subsistence 

needs. In the economic jargon, the objective function is to minimise their risk rather than to maximise 

the profits. Thus it is not surprising if their response to improvement in the price ratio of commercial 

crops is low or negligible. 

While the two factors discussed above add to the rigidity in the supply elasticity of crops, it 

needs to be noted clearly that this is true only for the subsistence farmers. These farmers form a 

majority in many developing countries, but the proportion of total resources at their disposal is considerably 

low. In India, for instance, the owners with holdings below 2.5 acres of land own only 10 percent of the 

total agriculture land. The overall impact of their behaviour on the supply response in the agriculture is, 

therefore, not likely to be strong. Moreover even subsistence farmer can be induced to respond to 

changes in produced price ratios by taking necessary steps to reduce the seasonal price fluctuations, 

and to narrow the gap between retail and wholesale prices. Once again, this calls for the provision of 

efficient storage and transportation facilities. 

16.5.2 The Perennial Crops :- The biological characteristics of certain “tree” crops such as 

rubber, tea, coffee impose considerable amount of restriction on the normal supply response to change 

in relative price ratios. There is a big time lag between the “inputs” of factors and the corresponding 

“output” in such cases. A coffee bush, for example, does not yield the first crop until five years after 

planting and thereafter it goes on bearing for twenty years or so. A rise in the price of such a product, 

may induce farmers to increase its output. But, due to the time lag, the price may remain high for some 

years during which many farmers, acting independently of one another, may take steps to increase 

their output of the crops. When these larger supplies begin to appear in the market, the price of the 

product may fall. But, now the supply cannot be reduced easily. The farmers will keep producing as 

the price is sufficient to cover the variable costs which are comparatively low in the case of these 

crops. 

The farmers as a whole may after some time be able to cut down supply (in response to fallen 

prices) by reducing the area under plantations. Their decision results in a smaller output after a few 

year and the price may rise sharply. We can, thus expect the perennial crops to exhibit relatively low 

price-elasticities of supply in the short run and considerable cyclical price instability resulting in what 

is known as. “The Cobweb Theorem”. This is explained with the help of fig. 3. 

Suppose we begin with an equilibrium situation where demand equals supply at OQ quantity 

and OP price per unit of the commodity. Now suppose that owing to some external factor (such as bad 

weather) the output fall to OQ
1 
As a result, price rises from OP to OP

1 
The producers, independently 

of one another, take steps to increase the output of the crop. When after the necessary time lag, the 

crops come to the market, the supply stands at OQ
2 

and price falls to OP
2
. Producer take steps to 

cut down their output which after the necessary time-lag, is reduced to OQ
3 

and the price per unit rises 

to OP
3
. The process may continue. 
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Self Assessment Questions 

Q. List the factors hampering supply behaviour. 
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OUTPUT A SUPPLY 

Fig. 16.3 

Three points need to be noted here. Firstly, the situation depicted in. Fig. 3 is hypothetical and 

may appear to be an exaggeration. The important issue, however is that, owing to timelegs a good deal 

of instability does exist. There is no denying that cycles of over-production and under-production have 

been observed in the past. 

Secondly, the problem is caused not because the farmers do not respond to price changes but 

because of the restraints imposed by nature, i.e. “the time-lag” necessary for bringing about the 

changes in supply. 

Thirdly, the difficulties in the adjustment of supply and demand in the case of such crops have 

caused serious problems for countries which depend heavily on them for their foreign exchange 

earnings and national income. The issue of price stability of these crops has therefore, attracted a lot 

of national and international attention in the recent past. 
 

 
16.6 SUMMARY 

This lesson explains the viewpoints on the supply responsiveness of agricultural products in the 

less developed countries, trace out the reasons for difference in conclusion arrived at by different 

emprical studies and arrives at the most acceptable view point 
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Farmers respond normally to economic incentives provided 

 

 

Farmers Response to Price Changes in Empirical Studies 
 
 

 
Positive Response Negative Response Response is insignificant 

i.e Supply increases i.e. supply decreases i.e. no effect on 

with increase in Prices with increase in supply as a result 

prices of change of prices 

Causes responsible for controversy 
 
 

First set of reasons Second set of reasons Third set of Reasons 

(i) Difference in supply (i) Limited and unrealistic (i) To assume that farmers 

responses of single  data  are irrational 

good v/s that all 

commodities taken 

together 

(ii) The stage of (ii) different supply 

Economic development  model taken by 

different researchers 

(iii) Nature of crop considered (iii) Methodology 

considered 

(iv) the length of time considered 

Synthesis 
 
 

 

conditions for favourable environment are created 

1. Improve the terms of trade of agricultural sector 

2. Improve the efficiency of resouces 

Policy 3. Improve the service and facilities available to the farmers 

Implications 4. Creation of infrastructure for research 

5. Encourage the use of new technology 

6. Removing the bottlenecks i.e. capital deficiency and non-available 
of inputs 

Special factors that hamper Normal supply Response 
 

The Subsistence Crops The Perennial crops 

(i) Difference between buying (i) Big time lag between the 

and selling prices of corresponding output 

subsistence crops 

(ii) Seasonal fluctuations in prices (ii) Cyclical fluctuations 
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These factors add to the rigidity in the supply elasticity of crops. Hence, the response of farmers 

growing subsistence crops and perenial crop is insignificant towards price changes. 
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16.8 MODEL QUESTIONS 

1. Describe the nature of supply behaviour of the farmers to prime change, what are the policy 

implications. 

 
**** 
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Lesson-17 
 

DEMAND FOR AGRICULTURAL PRODUCTS 

 
Structure 

17.0 Objectives 

17.1 Introduction 

17.2 Demand for Products purpose 

17.3 Components of demand for agricultural products 

17.4 Nature and Characteristics of demand 

17.5 Analysis of demand 

17.6 Forecasting of demand 

17.7 Summary 

17.8 Model Questions 

17.0 OBJECTIVES 

After going through this lesson, you will be able to : 

� State the purpose of demand for agricultural products 

� Identify the components of demand 

� List the characteristics of demand 

� Analyse the demand for agricultural products 

� Derive the forecasting of demand 

 

DEMAND FOR AGRICULTURAL PRODUCTS 

17.1 INTRODUCTION 

Demand for agricultural products is less elastic but it has many aspects. In this lesson, 

While analysing the demand for agricultural products, five aspects relating to demand side are to 

be studied. 

1. Demand for agricultural products - Purpose 

2. Components of Demand for Agricultural Products - Quantity, Quality 

3. Nature or characteristics of Demand fro agricultural products 

4. Analysis of demand 

5. Forecaste of demand 

17.2 DEMAND FOR AGRICULTURAL PRODUCTS - PURPOSE 

The demand for agricultural products is for a number of purposes 

(a) For survival : The human beings need three essentialities for life :- air, water and food. 

The food is produced by labour with active participation of natural resources. It is the 

highest component of demand for agricultural products. 
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(b) For feed : Animals and other living organism require food in the form of feed (or fodder). 

(c) For Production: The agricultural products are used as inputs for further production in 

manufacturing sector. 

(d) For energy generation : Energy is backbone of production activities. There are two 

categories of resources generating energy - 

(i) renewable resources comprising biofuels and 

(ii) non-renewable resources comprising fossil fuels. 

The second category of resources id available in limited quantity. The biofuel is emerging area 

leading to sleep rise in demand for agriculture products. The biofuels are environment friendly. Many 

countries have made it mandatory to replace 150% of fossil fuels with biofuels. 

17.3 COMPONENTS OF DEMAND FOR AGRICULTURAL PRODUCTS 

(a) Quantity : This component is expressed in the form of weight/measurement which 

exists in the physical form. 

(b) Quality : It is expressed in the form of standard grading that is determined on the basis 

of nutrient contents. 

Nowadays there is shift in the demand for agriculture products from quantity aspect to quality 

aspects. The quality aspect of agriculture products include 

(i) Nutritional value of agriculture products - food, feed 

(ii) Safety - not harmful to health 

(iii) Processing components - i.e. the food has been processed to what extent i.e. it is in the 

forms -- raw, ready to eat, ready to cook. 

(iv) Convenience - ii. is readily available 

(v) Taste and preferences 

(vi) Marketing services: the demand for some products is determined by extent of marketing 

services i.e. demand is more if products are made available at door steps. 

It important to note that in most of the countries, the price and income elasticities of agriculture 

products is nearly zero and demand id determined by quality aspect. 

17.4 NATURE OR CHARACTERISTICS OF DEMAND 

The demand for agriculture products have some unique characteristics 

(i) Demand for agriculture products is continuous whereas for industrial produces are not 

continuous. The continuous demand implies that it is equitable distributed over the time. 

(ii) Supply is Discontinuous : The agricultural production is a seasonal production process. 

Various products are produced in specific seasons and it is not possible to produce a 

farm product throughout the year. 

(iii) Low Elasticity of Demand : Food and feed are the major components of agriculture 

products demand. These are required for survival. As the biofuel needs of living organism 

are limited, the demand for this component of agriculture products is low elastic. It is not 

true for all agriculture products. 

(iv) Engle's Law : It explains that as the income level rises the proportion of income spent on 

food by the households starts declining after reaching a level. 
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(v) Shift in Demand Pattern : Another feature of demand for agriculture products is in the 

form of shift in its structure i.e. the low income households demand inferior products and 

with the rise in income level they shift to superior ne i.e. with redistribution of income, 

demand pattern shifts. 

(vi) Regional variations: Due to difference in tastes, preferences, cultural factors, climate, 

geographical factors etc. the demand for agriculture products varies a lot e.g. in some 

areas rice is major food and in other areas it is wheat. 

(vii) Processing : The degree of processing influences the demand for agriculture products. 

Processing leading to enhancing nutrinal contents, standard, health promoting qualities 

do expands the demand. 

(viii) Stable or static demand : As the demand for agriculture products is determined by 

population and tastes. Both these factors are long run variables, hence demand is static 

both in short as well as in long run. 

As the demand for agriculture products in both price and income in elastic, it is comparatively 

stable in short as well as long run. In the long run, with the improvement in technology, supply 

increases significantly, there is less rise in demand as shown in the figure through shifts in supply 

curve SS to S,S, which is more than the shift in demand curve from DD to D,D,. 

17.5 ANALYSIS OF DEMAND FOR AGRICULTURAL PRODUCTS: 

These demand analysis can be perceived in two ways: 
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(a) Equation Method 

(b) System Method - Simultaneous Equation Method 

(a) Equation Method : In this method the demand for agriculture products in expressed in the 

form of an equation. Demand is taken as dependent variable and other factors influencing 

demand are independent variables. 

X1 = a1 + b1 + b2p2 +        bn pn + cl + u (i) 

Where xl is demand of agriculture products 

I is consumers' income 

u is error term 

The equation (i} can be rewritten as 

X1 = a1 + n bipi +cl + u —— (ii) 

we can calculated the elasticity by partial derivatives 

dx1  
pi 

dpi xi 

(b) Simultaneous Equation Methods 

These are 

(i) Linear Expenditure Method : In this relationship is taken as linear and demand analysis is 

through expenditure incurred on particular community and total expenditure. 

(ii) Almost Ideal Demand system (AIDS) : This was given by Deaiton. 

(iii) Food Characteristics Demand System (FCDS) : It is used to estimate the demand for 

agriculture products, which also incorporates quality of food. 

Demand for Agricultural Products 

Applying various methods, different studies have concluded as under - taking into account 

quality and quantity components 

(a) In case of developing countries, quality matters equality as the quantity matters 

In case of developed countries quality matters mush more i.e. around 5 times as compared 

to the quantity. 

(b) In-case of backward (under developed) country, the quantity is more important (nearly 3 

times) than that of quality. 

(c) The elasticity for basic food items is much less than other food items i.e. edible oils, fruits 

etc. 

Elasticity for non-food items like clothing etc. is high. The elasticity for demand for agriculture 

products differs with the form of goods i.e. elasticity is different for basic necessities, necessities, 

comforts and luxuries. So, elasticity varies with the nature of consumption. 

17.6 FORECASTING OF DEMAND FOR AGRICULTURE PRODUCTS: 

It implies to estimate the level of demand in Suture. Further, demand for any commodity 

depends on 

(a) Growth of Population 
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Self Assessment Questions 

Q. List the purpose of demand for agricultural products. 

 

(b) Growth of Income 

The demand for an agriculture commodity can be profited with the help of following equation 

Dit = Dio. W (1 + Yi Ei)1 

Where Dio is consumption of that commodity in base year 

N1 Growth of population 

Yi  Growth of income 

Ei income elasticity 

ith is ith commodity/food item 

The income elasticity is taken into account because whole of the increased income is not spent 

on that particular commodity. If we multiply it with the income elasticity we can know the proportion of 

rise in income spent on that particular commodity. 

The income elasticity of a particular commodity may be calculated as under 

Ei  
dxi 

 
1 

d1 Xi 
 

% change in quantity demanded of xi 

or 

% change in Income 

17.7 SUMMARY 

Demand for Agricultural Products 

 

 Purpose  Components  Characteristics  Analysis  Forecasting 

(i) For 

Survival 

(i) Quantity (i) less elastic (i) Equation 

method 

(i) Grading 

Population 

(ii) For Food (ii) Quality (ii) Discontinuous (ii) Simultaneous (ii) Growth of 

     Supply  equation 

method 

 Income 

(iii) For 

energy 

generation 

  (iii) Engel’s Law     

(iv) For   (iv) Shift in     
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production Demand 

Pattern 

(v) Regional 

variations 

(vi) Processing 

(vii) Static demand 

17.8 MODEL QUESTIONS 

Describe in detail all the aspects of demand for agricultural products. 

 
 

 
***** 


