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1. Preface 

Agricultural economics combines the technical aspects of agriculture with the business aspects of management, 

marketing and finance. Students are prepared for a wide variety of exciting careers in the marketing of 

commodities sold and inputs purchased by agricultural producers; agricultural finance; and management of 

agribusinesses, farms and ranches. In addition, many graduates pursue successful careers in government service, 

economic development, commodity promotion and agricultural policy analysis. 

We focus on teaching and instilling in students a desire to think, use logic and reason, solve problems rather 

than simply memorize and recite the subject matter and learn. This book is intended for English speaking 

foreign students arriving mostly from developing countries to study agricultural economics at the University of 

Debrecen, Faculty of Applied Economics and Rural Development. 

The first part of this textbook (Agricultural economics I. — Micro- and macroeconomic bases) intends to 

provide students with knowledge of economic principles for the study of agricultural economicsencouraging 

them to develop an understanding of and capability to use the tools of economic analysis in solving a broad 

spectrum of problems in economics. Understanding is developed through coursework in economic theory, 

agricultural marketsconcentrating mainly on micro- and macroeconomic basis of agricultural economics. 

Coursework is supplemented through collaborative work with a wide variety of research topics available. 

Students are trained to be decision makers through course work and practical experience in agriculture, 

analytical and communication skills, team building, economic theory and agricultural policy.The motivation for 

the first part of this book is mainly to serve as an undergraduate textbook in agricultural economics so it is 

useful especially for those students who are less familiar with economic analysis. For those who have previously 

taken an introductory course in economics it can serve for refreshing their knowledge in agricultural economics. 

Agricultural economics today includes a variety of applied areas, having considerable overlap with conventional 

economics. The field of agricultural economics has transformed into a more integrative discipline which covers 

farm management and production economics, rural finance and institutions, agricultural marketing and prices, 

agricultural policy and development, food and nutrition economics, and environmental and natural resource 

economics. 

The second part of the textbook (Agricultural economics II.) is primarily focused on students studying 

agricultural economics on a wide range of degree and professional programmes, at both undergraduate and 

graduate levels. It contains a common core of classes introducing students to policies important to agriculture: 

global agricultural economy, food-, energy- and environmental security;agricultural environment and resources; 

consumption and food supply chains; risk and uncertainty; prices and incomes; market structures; plant 

biotechnology; trade and development. 

With increasing competition for limited land, water and other natural resources throughout the world, as well as 

growing concern about environmental degradation of various sorts, there is a growing need for professionals 

who can assist in the process of balancing economic and environmental tradeoffs, of understanding market 

structures, price volatility, plant biotechnology, risk and uncertainty andof developing international trade. 

Prof. Dr. Jozsef Popp 

Dr. Andrea Karcagi-Kováts 

Dr. István Kuti 

http://en.wikipedia.org/wiki/Agricultural
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1. fejezet - 1. What is agricultural 
economics? 

In the Introduction of one of the most important synthetic works, Handbook of Agricultural Economics, the 

editors, Gardner and Rausser say that the subject matter of agricultural economics has both broadened and 

deepened in recent years. They summarize that subject matter in the following way: ―The field originated early 

in the twentieth century with a focus on farm management and commodity markets, but has since moved into 

analysis of issues in food, resources, international trade, and ulinkages between agriculture and the rest of the 

economy. In the process agricultural economists have been pioneering users of development in economic theory 

and econometrics. Moreover, in the process of intense focus on problems of economic science that are central to 

agriculture – market expectations, behaviour under uncertainty, multimarket relationships for both products and 

factors, the economic research and technology adoption, and public goods and property issues associated with 

issues like nonpoint pollution and innovations in biotechnology – agricultural economists have developed 

methods of empirical investigation that have been taken up in other fields.‖ (Gardner – Rausser, 2001) As we 

can see, the field of agricultural economics is vast. Other textbooks share this view. For example, Chauan stress 

that agricultural economics ―covers all the four branches of economic life of the agricultural community, 

production, exchange, distribution and consumption‖. But he continues: agricultural economics studies ―what to 

produce, how to produce and how much to produce; what to sell, where to sell and at what price to sell; what to 

distribute, among whom to distribute and on what basis to distribute; what to consume and how much to 

consume‖ (Chauan, 1952) These are the main questions of general economics, micro- and macroeconomics. The 

questions so the subject matter of general and agricultural economics are frequently the same but their approach 

differs. 

1. 1.1. Agricultural economics: a brief intellectual 
histo 

Agricultural economics arose in the late 19th century, combined the theory of the firm with marketing and 

organization theory, and developed throughout the 20th century largely as an empirical branch of general 

economics. This emphasis was due to the historical importance of agriculture, and in the United States was 

made possible by the rich data compiled by the U.S. Department of Agriculture (USDA) beginning in the mid-

19th century. The discipline was closely ulinked to empirical applications of mathematical statistics and made 

early and significant contributions to econometric methods. In the 1960‘s and afterward, as agricultural sectors 

in the OECD countries contracted, agricultural economists were drawn to the development problems of poor 

countries, to the trade and macroeconomic policy implications of agriculture in richer countries, and to a variety 

of issues in production, consumption, environmental and resource economics. This ramified the subject and 

enlarged its international focus, at the same time that its microeconomic, empirical and policy orientation 

distanced it from developments in general equilibrium theory, macroeconomic modelling, game theory and 

axiomatic social choice, which preoccupied many departments of economics throughout the late 20th century. 

(Runge, 2006) 

Agricultural economics in the United States derived from two intellectual streams. The first was neoclassical 

political economy and the theory of the firm applied to farm production. The second, borne of an economic 

crisis in American agriculture in the late 19th century, focused on strategies for organized marketing of 

agricultural commodities through collective bargaining and cooperatives. The first stream may be traced to the 

18th century enlightenment and a preoccupation with land as a factor by the French Physiocrats. Francois 

Quesnay‘s ―tableau economique‖ (1758) organized a logical explanation of the conversion of land inputs to 

agricultural outputs and profit, anticipating modern production economics, input-output analysis and general 

equilibrium theory. His emphasis on surplus production was a touchstone of classical economics and exercised a 

direct influence over Adam Smith. Many pages of the Wealth of Nations (1776) dealt with agricultural 

questions, including the differential capacity for specialization and routinization of agriculture versus industry 

and the arts of husbandry at the microeconomic level. Echoing the Physiocrats, Smith emphasized the central 

role of agriculture as a store of national wealth. It was the neoclassical developments of the late 19th century, 

however, that provided the main foundations for agricultural economics. Marshall‘s Principles (1890) first 

clearly established the ulink from diminishing marginal utility in exchange to decreasing marginal productivity 

on the supply side. Veblen (1900) dubbed Marshall‘s work ―neoclassical‖ to distinguish it from classical labour 

theories of value. The elaboration of Marshall‘s theory of the firm, and attempts to measure and statistically 
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validate the relationship between input costs, output prices, and farm profits distinguished agricultural 

economics well into the 20th century, and ulinked it firmly to the neoclassical syntheses of Hicks (1939) and 

Samuelson (1947). (Runge, 2006) 

We mention that environmental and resource issues became a significant focus of the profession in the 1970‘s 

and beyond, partly in recognition of the pollution and species losses resulting from modern agricultural systems. 

In the 21st century, the profession has continued to reach beyond the agricultural sector, expanding its scope 

through numerous applications of relevant economic theory. 

2. 1.2 Agricultural economics: an applied field of 
economics 

General economics is a theoretical discipline. Economists make assumptions because assumptions can simplify 

the complex world and make it easier to understand. They use models (graphs, equations, or verbal models) to 

examine various economic issues and all models are built with assumptions. All models—in physics, biology, 

and economics—simplify reality to improve our understanding of it. Economics—being a theoretical 

discipline—works on high abstraction level. In contrast, agricultural economics is an applied discipline. 

Applied economics is the application of economic theory and analysis. 

While applied economics is not a field of economics, it is typically characterized by the application of economic 

theory and econometrics to address practical issues in a range of fields including demographic economics, 

labour economics, business economics, industrial organization, development economics, education economics, 

health economics, monetary economics, public economics, economic history, and agricultural economics. The 

process often involves a reduction in the level of abstraction of this core theory. There are a variety of 

approaches including not only empirical estimation using econometrics, input-output analysis or simulations but 

also case studies, historical analogy and so-called common sense or the ―vernacular‖. 

The field of economics is traditionally divided into two broad subfields. Microeconomicsis the study of how 

households and firms make decisions and how they interact in specific markets. Macroeconomicsis the study of 

economywide phenomena. Microeconomics and macroeconomics are closely intertwined. Because changes in 

the overall economy arise from the decisions of millions of individuals, it is impossible to understand 

macroeconomic developments without considering the associated microeconomic decisions. Despite the 

inherent ulink between microeconomics and macroeconomics, the two fields are distinct. 

An agricultural economist is, first, an economist, in that an agricultural economist knows economic theory 

intimately. However, an agricultural economist is also an economist with a specialization in agriculture. The 

primary interest is in applying economic logic to problems that occur in agriculture. 

3. Review questions 

1. What do agricultural economists examine? 

2. What are the main questions of general economics, micro- and macroeconomics? 

3. How does the subject agricultural economic change in the 1960‘s? 

http://en.wikipedia.org/wiki/Economic_theory
http://en.wikipedia.org/wiki/Economic_theory
http://en.wikipedia.org/wiki/Econometrics
http://en.wikipedia.org/wiki/Demographic_economics
http://en.wikipedia.org/wiki/Labour_economics
http://en.wikipedia.org/wiki/Business_economics
http://en.wikipedia.org/wiki/Industrial_organization
http://en.wikipedia.org/wiki/Development_economics
http://en.wikipedia.org/wiki/Education_economics
http://en.wikipedia.org/wiki/Health_economics
http://en.wikipedia.org/wiki/Monetary_economics
http://en.wikipedia.org/wiki/Public_economics
http://en.wikipedia.org/wiki/Economic_history
http://en.wikipedia.org/wiki/Agricultural_economics
http://en.wikipedia.org/wiki/Econometrics
http://en.wikipedia.org/wiki/Input-output_model
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2. fejezet - 2. Theory of consumer 
behaviour 

In agribusiness, as in many other sectors, important changes are taking place. Consumers are changing lifestyles, 

dietetic and shopping habits, and increasingly are demanding more accommodation of these needs in 

supermarkets. The theory of consumer behaviour focuses on how consumers with limited resources choose 

goods and services.A comprehensive understanding of consumer behaviour can improve the chances of 

successfully facing problems generated by consumer society.In this chapter, we will explore concepts which 

will help us understand basic features of consumers‘ decision-making, recognize how they allocate (spend) their 

income to attain the maximum possible level of satisfaction within their earnings. 

1. 2.1. Demand and demand function 

The study of demand is concerned with economic behaviour, so it should be stressed at the outset that demand is 

not the same as desire, wants or need. People have unlimited desires but limited income. Willingness to buy a 

commodity is not enough that is, the consumer must also have the ability to purchase the good. 

A consumer’s demand for a commodity is the amount of it which the consumer is willing 

and able to buy, in a specified market, and at given prices. 

Traditional economic theory does not attempt to explain the formation of preferences but asserts that a 

consumer‘s tastes can be taken as given. It is assumed that the consumer gains satisfaction, utility or welfare 

from the consumption of goods and deciding how much of a commodity to purchase, he or she try obtain the 

greatest possible satisfaction. Given the consumer‘s preferences, the demand for a commodity will be 

determined by the price of the product, the consumer income, the price of other products, and many other 

factors. This relationship is depicted by the demand function. 

A consumer‘s individual demand function for a particular good summarises the relationship 

between the quantities of that good (q) and the economic factors which influence the 

consumer‘s decision: 

q = f(pq, px, py, ... pw, I, O), 

where q is the quantity of the good purchased by the consumer in a given time period, pq is the price of the good 

purchased, px, py, ... pw, are the prices of other consumer goods in the same market, I denotes the consumer‘s 

income andO summarizes all other factors such as consumer‘s expectations about future prices and income, 

advertising. 

A simplified demand function, frequently calleddemand curve, is the graph depicting the relationship between 

the price of a certain commodity and the amount of it that consumers are willing and able to purchase at every 

possible price over the relevant range, all other factors affecting demand being held constant: q = f(pq). 

Anydownwardsloping (strictly decreasing) demand curve has a corresponding inverse demand curvethat 

expresses price as a function of quantity: pq = f(q). 

A graphic representation of a typical demand curve is presented in Figure 2.1. A typical demand curve is 

downward sloping indicating the inverse relationship between price and quantity: the lower the price of the 

product, the more the consumer will buy. 

2.1. ábra - Figure 2.1. Demand curve 

http://en.wikipedia.org/wiki/Graph_of_a_function
http://en.wikipedia.org/wiki/Commodity
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A change in the price of the product would induce a movement along the demand curve, but change in other 

factors (e.g. income, price of related products) will shift the whole demand curve. 

2. 2.2. The analysis of consumer choice 

Consumers‘ tastes can be examined based on three assumptions.(i) The consumer can rank combinations of 

good in order of preference, i.e. the consumer can compare any two combinations (or bundles) of goods and 

decide whether one bundle is preferred to the other or that he or she is indifferent between them. (ii) The 

consumer is consistent in his choices, i.e. we assume that the tastes of the consumer are transitive that is if the 

consumer states that he or she prefers basket Ato basket Band also that he or she prefers basket Bto basket C, 

then that consumer will prefer Ato C. (iii) We assume that more of a commodity is preferred to less that is, we 

assume that the commodity is a goodrather than a bad, and the consumer is never satiated with the commodity; 

this is the non-satiation assumption. 

The central concept of any theory of consumer behaviour is utility. Goods are desired because of their ability to 

satisfy human wants, so utility roughly means satisfaction. 

The utility is the property of a good that enables it to satisfy human wants. 

There are two models describing and explaining consumer‘ behaviour: cardinal and ordinal. Cardinal 

utilitymeans that an individual can attach specific values or numbers to the satisfaction gained from the 

consumption of a particular good that is, it can be measured using an absolute scale (see 2.2.1). In contrast, 

ordinal utilityonly ranks the satisfaction received from consuming various amounts of a good or baskets of 

goods (see 2.2.2). The above mentioned three assumptionsallow us to represent preferences with a utility 

function. A utility function represents the level of satisfaction that a consumer receives from any basket of 

goods. 

2.1. 2.2.1. Total and marginal utility 

As individuals consume more of a good per time period theirsatisfactionincreases. A cardinal utility function 

measures the level of satisfaction, total utilityTU(q) that a consumer receives from a certain amount (q) of a 

good (or basket of goods). Studying consumer behaviour, we want to know how the level of satisfaction will 

change in response to a change in the level of consumption(q). The response will be given by the concept of 

marginal utility. (In economics,the term marginal tells us how a dependent variable changes as a result of adding 

one unit of an independent variable.) 

Marginal utility (MU) is the rate at which total utility changes as the level of consumption 

varies. 

MU(q) ≈ ΔTU(q)/Δq        MU(q) = dTU(q)/dq 

(The symbol Δ denotes the change of a variable, e.g. Δq = qi+1 – qi, a change in the level of 

consumption.) 

Thus, marginal utility function is the derivative of the total utility function. We can represent the total utility 

function and marginal utility function with a graph (Figure 2.2.). We can see that although total utility rises with 
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consumption (until point q‘) it rises at a decreasing rate. That means that marginal utility (which is the slope of 

the total utility function) is positive but declines. At point q‘ total utility reaches its maximum, the slope of the 

function is zero, so marginal utility is equal zero. After that point TU(q) declines so MU(q) is negative and 

continues to fall. This tendency illustrates the principle of diminishing marginal utility: as consumption of a 

good increases the marginal utility of that good falls. 

Diminishing marginal utility reflects a common human feature. The more of something we consume, the less 

additional satisfaction we get from additional consumption. 

2.2. ábra - Figure 2.2. Total and marginal utility 

 

2.2. 2.2.2. Indifference curves 

The (i)-(iii) assumptions can also be used to represent an individual‘s tastes with indifference curves that are 

used to show how theconsumer maximizes utility in spending income. In order to conduct the analysis by plane 

geometry, we will assume throughout that there are only two goods, q1and q2. 

An indifference curve is a graph showing various combinations of two consumer goods that 

give the consumer equal utility or satisfaction. 

Indifference curves are usually smooth, downward sloping, cannot intersect, and are convex to the origin (see 

Figure 2.3.). Indifference curves are negatively sloped because if one basket of goods q1and q2contains more of 

q1, it will have to contain less of q2than another basket in order for the two baskets to give the same level of 

satisfaction and be on the same indifference curve. For example, since basket B on indifference curve U1 in 

Figure 2.3. contains more q1 than basket A, basket B must contain fewer q2 for the consumer to be on 

indifference curve U1. 

2.3. ábra - Figure 2.3. Indifference curves 
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A higher indifference curve refers to a higher level of satisfaction, and a lower indifference curve refers to less 

satisfaction. Nevertheless, we have no indication as to how much additional satisfaction or utility a higher 

indifference curve indicates that is, different indifference curves simply provide an ordering or ranking of the 

individual‘s preference. Although in Figure 2.3. we have drawn only three indifference curves, there is an 

indifference curve going through each point in the q1q2plane, referring to each possible combination of good 

q1and good q2. That is, between any two indifference curves, an additional curve can always be drawn. The 

entire set of indifference curves is called an indifference mapand reflects the entire set of preferences (tastes) of 

the consumer. 

If we move from any given basket, such as basket A, to an equally preferred basket farther to the right on the 

curve, such as basket B, we must give up some of one good to get more of the other good. The slope of the 

indifference curve at any point (i.e., the slope of the line tangent to the curve at that point) is the rate of change 

of q2relative to the change of q1. This rate is called marginal rate of substitution. 

The marginal rate of substitution is the rate at which a consumer is ready to give up one 

good in exchange for another good while maintaining the same level of utility. 

MRSq1q2 = – (dq2/dq1) ≈ Δq2/Δq1 

The diminishing marginal rate of substitution between the two goods is the consequence of the particular shape 

of the conventional indifference curves. 

2.3. 2.2.3. The consumer equilibrium 

Given the consumer‘s preferences (the indifference map), how can we determine the consumer‘s optimal 

choicethat is, the optimal amount of each good to purchase? More precisely, optimal choice means that the 

consumer chooses a basket of goods that maximizes his satisfaction (utility) and allows him to live within his 

limited resources (budget constraint, budget set). 

Abudget setrepresents the combinations of goods that a consumer can purchase given current prices with his or 

her income. Given consumer income (I) and commodity prices (px and py) the limit to choice (when all income 

will be spent) can be represented by a budget line. 

The budget line depicts the budget constraint or the set of maximum feasible consumption 

choices, given the levels of income (I) and prices (px and py). 

I = x·px + y·py        or        y = ( – px/py)·x + I/py 

As we assume that a consumer spend all his income for these two commodities (their quantity is denoted by x 

and y), an optimal consumption basket must be located on the budget line, so no point below the budget line can 

be optimal. 

2.4. ábra - Figure 2.4. Optimal choice: maximising utility under budget constraint 
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To maximize utility while satisfying the budget constraint, the consumer will choose the basket that allows him 

to reach the highest indifference curve while being on the budget line. In Figure 2.4. that optimal basket is A, 

where the consumer achieves a level of utility U2. Any other point on or inside the budget line will leave him 

with a lower level of utility. At that point, the indifference curveU2 is tangent to the budget line so that the slope 

of the indifference curve (the MRSx,y) is equal to the slope of the budget line (–px/py). 

Using formal mathematical tools, it can be prooved that the condition of the optimum can be written in the 

following form: –MRSx,y = –MUx/MUy, so MUx/MUy = px/py; or by rewriting equation: MUx/ px = MUy 

/py. Although we have focused on the case in which the consumer buys only two goods, the consumer‘s optimal 

choice problem can be generalized to the case when the consumer buys more than two goods. If all of the goods 

have positive marginal utilities, then at the optimal basket the consumer will spend all of his income. In general, 

if the optimal basket is an optimum, the consumer will choose the goods so that the marginal utility per dollar 

spent on all goods will be the same. 

3. 2.3. Impact of changes in income level and prices 

Now, we are studying the impact of changes in prices and income levels on an individual consumer‘s decision. 

A way of showing how a consumer‘s choice of a particular good varies with income is to draw an Engel curve. 

Figure 2.5.(a) illustrates the consumer‘s budget lines and optimal choices of good xand y for three different 

levels of income (I1, I2, and I3), as well as three of his indifference curves (U1, U2, and U3). If we draw a curve 

connecting the points of the optimal consumptions baskets (A, B, and C) as income changes, we obtain the so 

called income consumption curve (ICC). 

The income consumption curve (ICC) depicts the set of utility maximizing baskets as 

income varies (and prices are held constant). 

Figure 2.5.(a-b) illustrates also how can we derive the Engel curve from the ICC curve. 

The Engel curve depicts the relationship between the quantity of a good purchased and 

consumer income, all other factors held constant. 

q = q(I) 

We can see in Figure 2.5.(b) that the Engel curve can divided on two ranges: until the income level I2 the 

consumption of good x increases as income rises, however, above this level the consumption of good x 

decreases with rising income. We say that good x behaves as a normal good over the income range I1 to I2, 

where the Engel curve has a positive slope, but above the income level I2 it becomes an inferior good, and the 

Engel curve has a negative slope. 

The most common examples in micoeconomic textbooks for inferior goods are inexpensive foods like bologna, 

hamburger, mass-market beer, frozen dinners, and canned goods. As incomes rise, one tends to purchase more 
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expensive, appealing and nutritious foods.It‘s true but misleading. We emphasize that all good can become 

inferior good. 

2.5. ábra - Figure 2.5. The effects of changes in income on consumption 

 

Normal goods are any goods for which demand increases when income increases and falls 

when income decreases whereas prices are held constant, and inferior good is a good for 

which the opposite is observed that is, it decreases in demand when consumer income rises. 

We stress that whether a good behave as normal or inferior good depends on the level of consumer income 

given consumer preferences. 

Now we show that the individual demand curve can be derived from the consumer preferences represented by 

the indifference map. Figure 2.6.(a) shows the consumer‘s budget lines and optimal choices of good xand yfor 

three different price of good x (px1, px2, and px3), as well as three of his indifference curves (U1, U2, and U3). 

If we draw a curve connecting the points of the optimal consumptions baskets (A, B, and C) as px changes, we 

obtain the so called price consumption curve (PCC). 

The price consumption curve (PCC) depicts the set of utility maximizing baskets as price 

varies (holding constant income and the prices of other goods). 

Figure 2.6.(a-b) illustrates also how can we derive the individual demand curve from the PCC 

curve. 

2.6. ábra - Figure 2.6. The effects of changes in price of a good on consumption 
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4. 2.4. Consumer behaviour as policy questions 

As we stressed above, the analysis of a number of important policy questions requires an understanding of 

consumer behaviour. For example, policy-makers might interest in the following question: How will consumers 

change their purchasing behaviour if the price of a particular food would rise in consequence of imposing a 

subsidy or a sale tax? A well-known agricultural economics textbook (Colman – Young, 1989) gives the 

subsequent example: ―Indifference curve analysis can be used to explore the effects of alternative government 

policies on the consumer. Suppose the government is considering the adoption of a programme to increase 

welfare of some needy section of the community and that this might take the form of a price subsidy on bread. 

Denote the consumption of bread by Q1 and that all of other goods by Q2. The initial equilibrium of consumer 

representative of the target group, given the budget line AB, is illustrated in Fig. 2.7. as point e1. In the absence 

of government intervention, the consumer chooses Ob1 units of bread and ON1 units of all other goods. 

2.7. ábra - Figure 2.7. Food subsidy 
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Under the food subsidy programme, the consumer is able to purchase bread at lower price, indicated by the new 

budget line AC. (We assume that consumers outside the target group are unaffected by this policy and so 

continue to buy the goods at original prices.) At the subsidised price, the consumer attains a higher level of 

satisfaction of welfare (I2) consuming more bread (Ob2) and less other goods (ON2). This level of bread 

consumption costs AN2 in terms of foregone consumption of all other goods. That is to say, since the consumer 

can at most purchase OA of other goods then if ON2 units are chosen, AN2 units have been given up. However, 

in the absence of the policy, the same quantity of bread would have cost the consumer AN‘ (i.e. at old prices, the 

consumer could only obtain Ob2 units of bread by giving up AN‘ units of other goods). The difference, (AN‘ – 

AN2) or N2N‘, must be paid to the bread producers by the government. It thus represents the cost to the 

taxpayer of the food subsidy programme.‖ (Colman – Young, 1989, p. 83) 

5. Review questions 

1. How do consumers decide how much to purchase of each commodity? 

2. What is the aim of a rational consumer in spending income? 

3. How the consumer maximizes satisfaction or reaches equilibrium? 

4. How do people choose between goods and services and allocate their limited income between them? 
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3. fejezet - 3. Demand and supply 
analysis, market equilibrium 

In this chapter, we lay out the elements that constitute the model known as the supply and demand model, put 

them together, and show how this model can be used to understand how competitive markets operate. We will 

also gain a better appreciation of how the ―invisible hand‖ coordinates the actions of buyers and sellers. 

Perfectly competitive markets comprise large numbers of buyers and sellers. The key feature of a competitive 

market is that no individual‘s actions have a noticeable effect on the price at which the good or service is sold. 

The transactions of any individual buyer or seller are so small in comparison to the overall volume of the good 

or service traded in the market that each buyer or seller ―takes‖ the market price as given when making purchase 

or production decisions. We will see the main features of competitive markets in depths later. 

1. 3.1. Market demand function and market demand 
curve 

The market demand function is a similar concept to the individual demand function—known in the previous 

chapter—except that it reflects the aggregate demand (that is the summarized the demand of all buyers) for a 

particular commodity from all the purchasers in a given market of that commodity. 

A market demand function for a particular good summarises the relationship between the 

quantities of that good (Q) purchased at that market and the economic factors which influence 

the decision of the consumers of that market: 

Q = f(pQ, px, py, ... pw, I, ND, O) 

where meaning of the symbols px, py, ... pw, I, and O is the same as in the case of the individual demand 

function, and the new factor ND denotes the number of buyers of that good in the given market. (The symbol q 

of the individual demand function has been changed here to Q indicating totality of the market demand.) 

1.1. 3.1.1. Market demand curve 

A simplified form of the market demand function is called demand curve, and depicts the relationship between 

the price of a certain commodity and the amount of it that all consumers of that market are willing and able to 

purchase at every possible price, all other factors affecting demand being held constant: Q = f(pQ). 

Anydownward sloping (strictly decreasing) market demand curve has a corresponding inverse market demand 

curvethat expresses price as a function of quantity: pQ = f(Q). 

A market demand curve (D) shows how much of a good or service all consumers of the 

given market of that good or service are willing to buy at any given price. 

A typical market demand curve‘s negative (downward) slope reflects the law of demand: an increase in the 

product‘s price decreases the quantity demanded, and vice versa. 

The law of demand states that there is an inverse relationship between a product‘s quantity 

demanded and its price (all other factors that affect the quantity demanded are fixed). 

The demand curve tells us the highest price that the ―market will bear‖ for a given quantity or supply of output. 

1.2. 3.1.2. Change in quantity of demand versus change in 
demand 

So far, we discussed the demand curve under the assumption that all factors, except for price, that influence the 

quantity demanded are fixed. In reality, however, these other factors are not fixed, and so the position and the 

shape of the demand curve depend on their values. If any factor that can affect the demand (the number of 

buyers in a market, their average income, the prices of other products, consumer preferences, and consumer 

http://en.wikipedia.org/wiki/Commodity


 3. Demand and supply analysis, 

market equilibrium 
 

 14  
Created by XMLmind XSL-FO Converter. 

expectations about future prices and incomes) is changing that will cause a shift of the entire demand curve that 

is the position (and/or the shape) of the curve will change. 

3.1. ábra - Figure 3.1. Change in quantity of demand and change in demand 

 

It‘s very important to make the distinction between change in demand (shifts of the demand curve) and change 

in quantity of demand (movements along the demand curve), changes in the quantity demanded of a good that 

result from a change in that good‘s price. Figure 3.1. illustrates the difference. The movement from point A to 

point B is a movement along the demand curve: the quantity demanded rises due to a fall in price as you move 

down D. Here, a fall in price from p1 to p2 generates a rise in the quantity demanded from Q1 to Q2. But the 

quantity demanded can also rise when the price is unchanged if there is an increase in demand—a rightward 

shift of the demand curve. This is illustrated in Figure 3.1. by the shift of the demand curve D to D‘. Holding 

price constant at p1, the quantity demanded increases from Q1 tickets at point A on D to Q2 tickets at point C on 

D‘. 

2. 3.2. Market supply function and market supply 
curve 

Market supply of a particular good is the sum of all producers‘ quantities supplied at that market. Analysing 

supply, we relate the quantity supplied of a good to the determining factors of production such as market price 

of that good, costs of production, prices of substitute goods, and others particular factors. 

A market supply function for a particular good summarises the relationship between the 

quantities of that good (Q) that producers are willing to produce and sell at that market and the 

economic factors which influence the decision of the producers (suppliers) of that market: 

Q = f(pQ, px, py, ... pw, T, NS, O) 

where Q is the quantity of the good produced and willing to sell by the producer in a given time period, pQ is 

the own price of the good, px, py, ... pw, are the price of related goods (prices of inputs of production /labour, 

energy, raw materials/, prices of production substitutes), T denotes technological conditions of production, NS 

the number of producers operating in that market, and O summarizes all other factors such market organization, 

government standards, weather conditions. 

2.1. 3.2.1. Market supply curve 

A simplified form of the market demand function is called market demand curve. 

The market supply curve (S) for a good tells us the total quantity of that good that suppliers 

are willing to sell at different prices of that good, all other factors affecting supply being held 

constant: Q = f(pQ). 
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Supply curves are normally upward sloping, indicating that at higher prices, suppliers of a good are willing to 

offer more good for sale than at lower prices. The positive relationship between price and quantity supplied is 

known as the law of supply. 

The law of supply states that there is a positive relationship between price and quantity 

supplied, when all other factors that influence supply are held fixed. 

Anyupward sloping (strictly increasing) supply curve has a corresponding inverse supply curvethat expresses 

price as a function of quantity: pQ = f(Q). We should think of the market supply curve S as being constructed 

from the sum of the supply curves of all individual suppliers (we will see that later). 

2.2. 3.2.2. Change in quantity of supply and change in supply 

As in the case of demand, it is important to distinguish between a change in quantity supplied (movements along 

the supply curve) resulting from a change in price and a change in supply (shift of the supply curve), both of 

which are shown in Figure 3.2. 

3.2. ábra - Figure 3.2. Change in quantity of supply and change in supply 

 

The fall in quantity supplied when going from point A to point B reflects a movement along the supply curve: it 

is the result of a fall in the price of the good. The fall in quantity supplied when going from point A to point C 

reflects a shift of the supply curve: it is the result of a fall in the quantity supplied at any given price. The latter 

is the consequence of a change in any factor which may affect the supply (e.g. change in input prices, state of 

technology, the number of suppliers, expectations). 

3. 3.3. Market equilibrium 

In Figure 3.3., the demand and supply curves intersect at point E, at the price p* and the quantity Q*. At this 

point, the quantity demanded equals the quantity supplied so we say that the market is in equilibrium. 

Equilibrium is a point at which there is no tendency for the market price to change as long as 

exogenous variables (e.g., rainfall, national income) remain unchanged. 

At any price other than the equilibrium price, pressures exist for the price to change. For example, as we can see 

in Figure 3.3., at p1 (>p*) there is excess supply that is the quantity supplied (QS1) exceeds the quantity 

demanded (QD1). The fact that suppliers cannot sell as much as they intend to creates pressure for the price to 

go down. As the price falls, the quantity demanded goes up, the quantity supplied goes down, and the market 

moves toward the equilibrium. If the price is p2 (<p*), there is excess demand that is the quantity demanded 

(QD2) exceeds the quantity supplied (QS2). Buyers cannot procure as much good as they would like, and so 

there is pressure for the price to rise. As the price rises, the quantity supplied also rises, the quantity demanded 

falls, and the market moves toward the equilibrium. 

3.3. ábra - Figure 3.3. Market equilibrium 
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Let‘s see how a change of a particular exogenous variable affects the equilibrium values of the endogenous 

variables (price and quantity). Changes in exogenous variables can be represented by a shift in the demand 

curve (Figure 3.4.a), in the supply curve (Figure 3.4.b), or in both (Figure 3.5.). For example, suppose that 

higher consumer incomes increase the demand for a particular good. The effect of higher disposable income on 

the market equilibrium is represented by a rightward shift in the demand curve (i.e., a shift away from the 

vertical axis), as shown in Figure 3.4.a. This shift indicates that at any price the quantity demanded is greater 

than before. This shift moves the market equilibrium from point A to point B. The shift in demand due to higher 

income thus increases both the equilibrium price and the equilibrium quantity. 

3.4. ábra - Figure 3.4. Shift in demand and supply and equilibrium 

 

For another example, suppose oil price goesup. Some farms might then reduce production levels because their 

costs have risen with the cost of transport and the rising price of fertilisers (caused by the changes in oil price). 

Some farms might even go out of business altogether. An increase in oil price would shift the supply curve 

leftward (i.e., toward the vertical axis), as shown in Figure 3.4.b. This shift indicates that fewer products would 

be supplied at any price, and the market equilibrium would move from point A to point B. The increase in the 

price of crude oil increases the equilibrium price and decreases the equilibrium quantity. 

In sum, an increase in demand increases both the equilibrium price and the equilibrium quantity; a decrease in 

demand has the opposite effect. An increase in supply reduces the equilibrium price and increases the 

equilibrium quantity; a decrease in supply has the opposite effect. 

As we motioned, shifts of the demand curve and the supply curve can happen simultaneously. In Figure 3.5., we 

can see examples for this. In both cases, the equilibrium price rises, from P1 to P2, as the equilibrium moves 

from E1 to E2. In panel a) the increase in demand is large relative to the decrease in supply, and the equilibrium 
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quantity rises as a result. In panel b) the decrease in supply is large relative to the increase in demand, and the 

equilibrium quantity falls as a result. That is, when demand increases and supply decreases, the actual quantity 

bought and sold can go either way, depending on how much the demand and supply curves have shifted. In 

general, when they shift in opposite directions, the change in price is predictable but the change in quantity is 

not. 

3.5. ábra - Figure 3.5. Simultaneous shifts of the demand and supply curves 

 

When the demand and supply curves shift in the same direction, the change in quantity is predictable but the 

change in price is not. In general, the curve that shifts the greater distance has a greater effect on the changes in 

price and quantity. 

Now, we have seen how the forces of demand and supply can influence competitive markets, how market price 

is determined in a competitive market and how these markets find an equilibrium trough the interplay of buyers 

and sellers. In the next point, we will give you an idea about how some elements of these theoretical 

considerations affect global food demand and supply in the early 21st century. 

4. 3.4. Factors and trends in global food demand and 
supply 

As the world struggles to feed all its people, agriculture is facing several trying trends. In the next three pages, 

we will illustrate the phenomena menacing global food supply with spellbinding and illuminating thoughts of 

Lester R Brown, president of the Earth Policy Institute. One of his recent books (Brown, 2009) he presents the 

idea that it ―looks now as though food is the weak ulink, just as it was for many earlier civilizations. We are 

entering a new food era, one marked by higher food prices, rapidly growing numbers of hungry people, and an 

intensifying competition for land and water resources‖and ―food shortages could also bring down our early 

twenty-first century global civilization‖. 

On the demand side of the food equation are three consumption-boosting trends: i) population growth; ii) the 

growing consumption of grain-based animal protein, and, most recently, iii)the massive use of grain to fuel cars. 

The first trend of concern is population growth. Each year there are 79 million more people at the dinner table. 

Unfortunately, the overwhelming majority of these individuals are being added in countries where soils are 

eroding, water tables are falling, and irrigation wells are going dry. If we cannot get the brakes on population 

growth, we may not be able to eradicate hunger.Even as our numbers are multiplying, some 3 billion people are 

trying to move up the food chain, consuming more grain intensive livestock products. At the top of the food 

chain ranking are the United States and Canada, where people consume on average 800 kilograms of grain per 

year, most of it indirectly as beef, pork, poultry, milk, and eggs. Near the bottom of this ranking is India, where 

people have less than 200 kilograms of grain each, and thus must consume nearly all of it directly, leaving little 

for conversion into animal protein. (Brown, 2009) 
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Beyond this, the owners of the world‘s 910 million automobiles want to maintain their mobility, and most are 

not particularly concerned about whether their fuel comes from an oil well or a corn field. The orgy of 

investment in ethanol fuel distilleries that followed the 2005 surge in U.S. gas prices to $3 a gallon after 

Hurricane Katrina raised the annual growth in world grain consumption from roughly 20 million tons per year to 

more than 40 million tons in both 2007 and 2008, creating an epic competition between cars and people for 

grain. 

Turning to the supply side, several ecological and resource trends are threatening to expand food production fast 

enough. ―Among the ongoing ones are soil erosion, aquifer depletion, crop-shrinking heat waves, melting ice 

sheets and rising sea level, and the melting of the mountain glaciers that feed major rivers and irrigation 

systems. In addition, three resource trends are affecting our food supply: the loss of cropland to non-farm uses, 

the diversion of irrigation water to cities, and the coming reduction in oil supplies.‖ (Brown, 2009) 

―Soil erosion is currently lowering the inherent productivity of some 30 percent of the world‘s cropland. In 

some countries, such as Lesotho and Mongolia, it has reduced grain production by half or more over the last 

three decades. Kazakhstan, the site of the Soviet Virgin Lands project a half-century ago, has abandoned 40 

percent of its grainland since 1980. Vast dust storms coming out of sub-Saharan Africa, northern China, western 

Mongolia, and Central Asia remind us that the loss of topsoil is not only continuing but expanding.‖ (Brown, 

2009) 

In contrast to the loss of topsoil that began with the first wheat and barley plantings, falling water tables are 

historically quite recent, simply because the pumping capacity to deplete aquifers has evolved only in recent 

decades. As a result, water tables are now falling in countries that together contain half the world‘s people. As 

overpumping spreads and as aquifer depletion continues, the wells are starting to go dry. Saudi Arabia has 

announced that because its major aquifer, a fossil (non-replenishable) aquifer, is largely depleted, it will be 

phasing out wheat production entirely by 2016. A World Bank study shows that 175 million people in India are 

being fed by overpumping aquifers. In China, this problem affects 130 million people. (Brown, 2009) 

Climate change also threatens food security. ―After a certain point, rising temperatures reduce crop yields. For 

each 1 degree Celsius rise in temperature above the norm during the growing season, farmers can expect a 10-

percent decline in wheat, rice, and corn yields. Since 1970, the earth‘s average surface temperature has 

increased by 0.6 degrees Celsius, or roughly 1 degree Fahrenheit. And the Intergovernmental Panel on Climate 

Change projects that the temperature will rise by up to 6 degrees Celsius (11 degrees Fahrenheit) during this 

century.‖ 

As the earth‘s temperature continues to rise, mountain glaciers are melting throughout the world. Nowhere is 

this of more concern than in Asia. It is the ice melt from glaciers in the Himalayas and on the Tibetan Plateau 

that sustain the major rivers of India and China, and the irrigation systems that depend on them, during the dry 

season. In Asia, both wheat and rice fields depend on this water. China is the world‘s leading wheat producer. 

India is number two. (The United States is third.) These two countries also dominate the world rice harvest. 

Whatever happens to the wheat and rice harvests in these two population giants will affect food prices 

everywhere. Indeed, the projected melting of the glaciers on which these two countries depend presents the most 

massive threat to food security humanity has ever faced. (Brown, 2009) 

According to the latest information on the accelerating melting of the Greenland and West Antarctic ice sheets, 

ice melt combined with thermal expansion of the oceans could raise sea level by up to 6 feet during this century. 

Every rice-growing river delta in Asia is threatened by the melting of these ice sheets. Even a 3-foot rise would 

devastate the rice harvest in the Mekong Delta, which produces more than half the rice in VietNam, the world‘s 

number two rice exporter. A World Bank map shows that a 3-foot rise in sea level would inundate half the 

riceland in Bangladesh, home to 160 million people. The fate of the hundreds of millions who depend on the 

harvests in the rice-growing river deltas and floodplains of Asia is inextricably ulinked to the fate of these major 

ice sheets. (Brown, 2009) 

As pressures on land-based food sources mounted after World War II, the world turned to the oceans for animal 

protein. From 1950 to 1996 the world fish catch climbed from 19 million to 94 million tons. But then growth 

came to a halt. We had reached the limits of the oceansbefore those of the land. Since 1996, growth in the world 

seafood supply has come almost entirely from fish farms. The spiralling demand for fish feed, most of it in the 

form of grain and soybean meal, is further intensifying pressure on the earth‘s land and water resources. 

Another massive supply-side constraint is expansive desertification. ―Advancing deserts—the result of 

overgrazing, overplowing, and deforestation—are encroaching on cropland in Saharan Africa, the Middle East, 
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Central Asia, and China. Advancing deserts in northern and western China have forced the complete or partial 

abandonment of some 24,000 villages and the cropland surrounding them. In Africa, the Sahara is moving 

southward, engulfing cropland in Nigeria. It is also moving northward, invading wheat fields in Algeria and 

Morocco.‖ (Brown, 2009) 

Farmers are losing cropland and irrigation water to non agricultural uses. ―The conversion of cropland to other 

uses looms large in China, India, and the United States. China, with its massive industrial and residential 

construction and its paving of roads, highways, and parking lots for a fast-growing automobile fleet, may be the 

world leader in cropland loss. In the United States, suburban sprawl is consuming large tracts of farmland.‖ 

(Brown, 2009) 

With additional water no longer available in many countries, growing urban thirst can be satisfied only by 

taking irrigation water from farmers. Thousands of farmers in thirsty California find it more profitable to sell 

their irrigation water to Los Angeles and San Diego and leave their land idle. In India, villages are selling the 

water from their irrigation wells to nearby cities. China‘s farmers are also losing irrigation water to the country‘s 

fast-growing cities. 

The tripling of the world grain harvest over the last half-century is closely tied to oil. Today oil figures 

prominently in the farm economy, used in tillage, irrigation, and harvesting. Once oil production turns 

downward, countries will compete for a shrinking supply as they try to keep their agriculture producing at a high 

level. It was relatively easy to expand world food production when oil was cheap and abundant. It will be far 

more difficult when the price of oil is rising and the supply is declining. 

As the world‘s farmers attempt to expand the harvest, the trends that negatively affect production are partly 

offsetting advances in technology. The question—at least for now—is not will the world grain harvest continue 

to expand, but will it expand fast enough to keep pace with steadily growing demand. (Brown, 2009) 

5. Review questions 

1. Explain how a consumer‘s demand for a good depends on the prices of all goods and on income. 

2. Derive market demand curves from individual demand curves. 

3. Describe the three main building blocks of supply and demand analysis––demand curves, supply curves, and 

the concept of market equilibrium. 

4. Analyze how changes in exogenous variables shift the demand and supply curves and thus change the 

equilibrium price and quantity. 
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4. fejezet - 4. Measurement and 
interpretation of elasticities of 
demand 

Demand elasticitiesmeasure the responsiveness of consumers and consumer demand to changes in prices and 

income and other variables of a given economic good such as food commodity. They are useful for conducting 

analysis of the changing structure of the agri-food sector and can help quantify the impacts that changes in 

economic variables and policies that impact those economic variables might have. In this chapter we will 

examine how much the amount demanded will change in response to a change in one of its determinants. The 

demand function allows economists to predict how consumers will react to changes in price.Generally, for any 

function, so demand funtion, one can study how many percent any one variable changes when another variable 

changes by one percent: this is called elasticity.The most commonly used elasticities are the own-price 

elasticity, the income elasticity and the cross-price elasticity. All these indices measure the proportionate change 

in the quantity demand for a particular good to the proportionate change in a specified determinant of demand. 

1. 4.1. Elasticities of demand 

The own price elasticity of demand measures the sensitivity of demand of a good to changes in its price. 

The own price elasticity of demand is the ratio of the percent change in the quantity 

demanded of a good to the percent change in the price of this good. 

εq,p(q,p) ≈ (Δq/q)/(Δp/pq) = (Δq/Δpq)·(pq/q) 

εq,p(q,p) = (∂q/∂pq)·(pq/q) 

The own price elasticity are almost always non-positive because a change in prices causes the quantity 

demanded to change in the opposite direction. Only goods, which do not conform to the law of demand, such as 

Veblen and Giffen goods, have a positive sign. By convention, the negative sign is often omitted when 

elasticities are presented in journals even though this can lead to ambiguity. The absolute numerical value of 

price elasticity will vary from zero to infinity. The price elasticity also depends on which type of good we 

study.The demand for non-essential goods such as special fruitslike pomegranate and individual products with 

many alternatives such as a particular brand of tea is elastic.If the quantity of demand is insensitive to price, the 

demand is called inelastic, for instance: essential goods and services such as food and heating, items with few 

alternatives like petrol, and items that are addictive or habit-forming such as cigarettes. Below we classify and 

interpret types of price elasticity. 
 

Descriptive term Value of elasticity Interpretation 

Perfectly inelastic demand Ɛi,i = 0 Quantity demanded does not change as price changes 

Inelastic demand (–) 1  <  Ɛi,i  ≤  0 Quantity changes by a smaller percentage than price 

Unitary elastic demand Ɛx,v  =  (–) 1 Quantity changes by the same percentage as price 

Elastic demand (–) 1  >  Ɛi,i>(–)∞ Quantity changes by a larger percentage than price 

Perfectly elastic demand Ɛi,i=(–)∞ Consumers will purchase all they can at a particular 

price but of the product at a higher price 

Some factors which may affect the numerical value of the elasticity of demand: 

• The availability of substitute goods. The more and closer the substitutes available, the higher the elasticity is 

likely to be, as people can easily switch from one good to another even in case of minor price. For example, 

http://en.wikipedia.org/wiki/Law_of_demand
http://en.wikipedia.org/wiki/Veblen_good
http://en.wikipedia.org/wiki/Giffen_good
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the demand for beef might be price elastic if there are a number of meat product (poultry, pork, muton) which 

are viewed as adequate substitute. 

• The proportion of income spent on a particular good. The higher the share of the consumer‘s income that the 

product‘s price represents, the higher the elasticity tends to be, as people will pay more attention when 

purchasing the good because of its cost. If the goods represent only a negligible portion of the budget the 

income effect will be insignificant and demand inelastic. 

• The degree of commodity aggregation. The price elasticity will depend to a large extent on how widely a 

commodity is defined. The broader the definition of a good (or service), the lower the elasticity. 

• Necessity. The more necessary a good is, the lower the elasticity, as people will attempt to buy it no matter the 

price, such as the case of insulin for those that need it. 

• Duration. For most goods, the longer a price change holds, the higher the elasticity is likely to be, as more 

and more consumers find they have the time and inclination to search for substitutes. 

• Brand loyalty. An attachment to a certain brand—either out of tradition or because of proprietary barriers—

can override sensitivity to price changes, resulting in more inelastic demand. 

As we said, the demand function summarises the relationship between the quantities of a good and all economic 

factors which influence the consumer‘s choice such as the price of other consumer goods. So, the quantity 

demanded of a good is dependent not only on its own price but upon the prices of other products as well.Two of 

the more common elasticities in addition to the own price elasticity of demand are the cross price elasticity of 

demand and the income elasticity of demand. 

2. 4.2. Cross price elasticity and income elasticity 

The responsiveness of the demand for a good to a change in the price of another good is described by the notion 

cross price elasticity. 

The cross price elasticity of demand equals the percentage change in quantity demanded of a 

good (x) when the price of a related good (py) change by one percent, assuming other variable 

held constant. 

εx,py(x,py) ≈ (Δx/x)/(Δpy/py) = (Δx/Δpy)·(py/x) 

εx,py(x,py) = (∂x/∂py)·(py/x) 

The concept of cross price elasticity of demand is used to classify whether or not products are complements or 

substitutes. The sign of cross price elasticity is negative if goods x and y are complements and positive if x and 

y are substitutes. For example, the cross price elasticity of chicken with respect to the price of duck would be 

positive: as chicken and duck are substitutes a rise in the price of duck is likely to cause some switching from 

duck to chicken. The cross price elasticity of sugar with respect to the price of coffee might be negative. We 

have to note that, in classifying commodity in this way, we are focusing on the change in quantity demanded 

resulting from a price change without compensating for the change in the level of real income. 

Consider now the variable income of the demand function. We saw that one of the important factors of a 

consumer‘s demand for a good is the level of income of this consumer. As an economy grows and expands, 

people will enjoy a rising income. In most cases, the demand for goods and services is likely to increase as well. 

We can quantify the responsiveness of the quantity demanded for a good due to a change in the consumers‘ 

income by income elasticity. 

The income elasticity of demand is measured by the ratio of percentage increase in quantity 

demanded to percentage increase in consumer‘s income, with all other factors held constant. 

εq,I(q,I) ≈ (Δq/q)/(ΔI/I) = (Δq/ΔI )·(I/q) 

εq,I(q,I) = (∂q/∂I)·(I/q) 

Commodities can be grouped and classified on their income elasticity. 
 

http://en.wikipedia.org/wiki/Insulin
http://en.wikipedia.org/wiki/Brand_loyalty
http://en.wikipedia.org/wiki/Demand_%28economics%29
http://en.wikipedia.org/wiki/Good_%28economics%29
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Descriptive term Value of elasticity Interpretation 

Normal good Ɛx,I> 0 Goods for which demand increases when income 

increases and falls when income decreases. 

Inferior good Ɛx,I< 0 Goods for which demand falls when income increases. 

Necessity 0<Ɛx,I<1 Goods for which demand increases proportionally less 

than income. 

Luxury good Ɛx,I<1 Goods for which demand increases more than 

proportionally as income rises. 

If the consumer purchases more good when income risesthe good is said to be a normal good. Normal goods are 

further divided into necessary goods and luxury goods. A necessity has an income elasticity of demand which is 

positive but less than unity: as income rises, spending on a necessity rises, but the proportion of income spent on 

it falls. A luxury is a good with an income elasticity of demand in excess of unity: a higher proportion of income 

is spent on luxuries as income increases. If as a result of an increase in income the quantity demanded of a 

particular product decreases, it would be classified as an inferior good.Margarine has in several studies been 

found to have a negative income elasticity of demand indicating that as income increases, its consumption 

decreases possibly due to substitution of butter.This finding may, nevertheless, be less applicable today given 

health concerns regarding heart disease and cholesterol levels and new information on beneficial attributes of 

margarine. This illustrates the risks likely to be associated with classification of products based exclusively on 

income elasticity measures. 

Income elasticities of individual food products decline as income increases. Higher income consumers will have 

smaller income elasticities for foodstuffs than lower income consumers. Once basic food demands are satisfied, 

the income elasticity of demand for food tends to be less than for other consumption, so the demand for food 

grows more slowly than the demand for other goods.If the product is a vital component in the household diet, 

the level of its consumption is unlikely to be affected significantly by changes in its price. This is usually the 

case for necessities which have few if any alternatives. Generally food is a necessity, so when all food prices 

rise uniformly, the consumer is limited in the extent to which they can change their behaviour. Faced with 

higher cost of food, consumer can either cut down on their levels of food consumption or substitute products 

within the food category. 

3. 4.3. Effect of elasticity on revenue and tax 

An understanding of the notion of own-price elasticity is important for many business and economic decisions 

because it can be a guide to the resultant change in total revenue. Firms and government bodies use price 

elasticities of demand a lot because a change in price might affect a business‘s total revenue, thus profit. As we 

know, total revenue is equal to selling price times quantity of product (TR = p·q). If the demand is elastic,a 

higher price will reduce the quantity demanded and the quantity reduction will outweigh the benefit of the 

higher price, and total revenue will fall. If the demand is inelastic, the quantity reduction will not be too severe, 

and total revenue will go up. If the price elasticity of demand for a product is unit elastic, an increase in the price 

of a product is equal to the corresponding increase in the demand of the product. Revenue is maximized when 

consumer demand is unit elastic. So, knowledge of the price elasticity of demand can help a business predict the 

revenue impact of a price increase. 

Inelastic demand for farm products and changes in farm output combine to produce highly volatile farm prices 

and incomes. Let‘s see why. In industrially advanced economies, the price elasticity of demand for agricultural 

products is low. For farm products in the aggregate, the elasticity coefficient is between 0.20 and 0.25. These 

figures suggest that the prices of agricultural products would have to fall by 40 to 50 percent for consumers to 

increase their purchases by a mere 10 percent. Consumers apparently put a low value on additional farm output 

compared with the value they put on additional units of alternative goods. Why is this so? Recall that a basic 

determinant of elasticity of demand is substitutability. When the price of one product falls, the consumer tends 

to substitute that product for other products whose prices have not fallen. But in relatively wealthy societies this 

substitution is very modest for food. Although people may eat more, they do not switch from three meals a day 

http://en.wikipedia.org/wiki/Good_%28economics%29
http://en.wikipedia.org/wiki/Demand_%28economics%29
http://en.wikipedia.org/wiki/Income
http://en.wikipedia.org/wiki/Good_%28economics%29
http://en.wikipedia.org/wiki/Demand_%28economics%29
http://en.wikipedia.org/wiki/Income
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to, say, five or six meals a day in response to a decline in the relative prices of farm products. Real biological 

factors constrain an individual‘s capacity to substitute food for other products. 

The elasticity of demand concerns also tax revenue, so governments pay attention to elasticity of demand when 

it selects goods and services on which to levy excise taxes (taxes levied on the production of a product or on the 

quantity of the product purchased). If the government raises the tax but the higher price results reduces sales 

(quantity demanded) because demand is elastic, tax revenue will decline. So a higher tax on a product that has 

an elastic demand will bring in less tax revenue. In contrast, if demand is inelastic, the tax increase will boost 

tax revenue. Little wonder that legislatures tend to seek out products such as liquor, gasoline, cigarettes, and 

phone service when levying and raising taxes. Those taxes yield high tax revenues. 

4. 4.4. Some empirical examples 

The possibilities of application of elasticities of demand are multiple. We terminate our discussion of elasticities 

of demand by giving some empirical examples. A thorough analysis about food and drink elasticities was 

carried out by researchers of University if Reading for Department for Environment, Food and Rural Affairs in 

the UK in which authors stated: ―The health and social impacts of food consumption have risen up the policy 

agenda. Robust and detailed evidence is now needed on how consumption of different foods is related to food 

prices and household expenditure.‖ (Tiffin et al., 2011) They stated that the results can be used to simulate 

policy scenarios that focus on how demand changes in the short and long run in response to price changes. 

One focus of this project was on fruit and vegetable consumption. They found that ―differences in the own 

prices of fruits and vegetables tend to have a stronger effect on fruit consumption than on vegetable 

consumption. We find that the diet of households who face a lower price for fresh vegetables is better in terms 

of quantity of fresh vegetables consumed than that of identical households that face higher prices for fresh 

vegetables. The same applies but to a lesser extent to the price of fresh fruits and fruit consumption. 

Furthermore, households increase their consumption of fish and meat products at the expense of their fruit 

consumption, if faced with lower prices for fish and meat products. If faced with higher prices for fresh fruits, 

consumers substitute them with canned fruits and juice and likewise if faced with higher vegetable prices they 

substitute them with canned produce. The expenditure elasticities reveal that differences in income and therefore 

in food expenditure result in comparatively larger differences between households in terms of their consumption 

of vegetables and comparatively smaller differences between households in terms of their consumption of fruits. 

Overall, compared to other food groups income has a relatively small impact on the composition of households‘ 

diet with regard to fruits and vegetables.‖ (Tiffin et al., 2011) 

The results of the report showed that own price elasticities for the reported food groups was always less than one 

and remained relatively stable across the time periods, thus the demand was inelastic. 

4.1. táblázat - Table 4.1. Own-price elasticity for food groups (UK, 2001-2009) 
 

Year 01/02 02/03 03/04 04/05 05/06 06 07 08 09 

Diary & Eggs -0.430 -0.374 -0.318 -0.433 -0.391 -0.354 -0.401 0.414 -0.505 

Fats & Starches -0.830 -0.841 -0.831 -0.826 -0.867 -0.798 -0.835 -0.784 -0.847 

Fruit & Nuts -0.806 -0.843 -0.743 -0.815 -0.756 -0.765 -0.742 -0.762 -0.698 

Meat -0.860 -0.800 -0.827 -0.805 -0.824 -0.841 -0.736 -0.790 -0.804 

Fish -0.351 -0.428 -0.331 -0.308 -0.360 -0.407 -0.309 -0.328 -0.441 

Source: Tiffin et al., 2011, p. 24 

A study published by Agriculture and Agri-Food Canada point out that ―Analysis of policy decisions related to 

agricultural food markets requires information about the response of consumers‘ demand for food commodities 

as prices and income change.For instance, the incentive to establish a traceability program for beef production 

may require the adoption of new technologies or procedures that may imply increasing costs and hence prices. 
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By knowing demand elasticities for beef, policy makers may be able to infer the impact that the government 

policy on traceability would have on the demand for beef.‖ (Pomboza – Mbaga, 2007) The authors aggregated 

246 food categories into 14 food groups that include: beef, pork, poultry, other meat, fish, dairy, eggs, bakery, 

cereal and pasta products, fruit, vegetables, fats and oils, other food, and non-alcoholic beverages. Their results 

appeared to be consistent with economic theory. One of their conclusions was: ―Own price elasticities are 

negative and less than 1 with the exception of other foods. The demand for poultry, other meat, dairy, fruit, 

nonalcoholic beverages and other food were more price elastic than the rest of the food groups, with elasticities 

ranging from -0.81 to -1.14 and all are significant at a 5 percent confidence level. Cross price elasticities are also 

within the acceptable range. Expenditure elasticities (both unadjusted and adjusted for food quality effects) are 

positive and less than 1 with the exception of fruit and vegetables.‖ 

A detailed analysis has been published by the Economic Research Service of the United States Department of 

Agriculture in 2010 (Regmi – Seale, 2010). This report estimates cross-price elasticities across 114 countries for 

9 major consumption categories: food, beverage, and tobacco; clothing and footwear; education; gross rent, fuel, 

and power; house furnishings and operations; medical care; recreation; transport and communications; and 

―other‖ items. One of the findings of the report was that in the two-good (food-nonfood) model, an increase in 

the price of the non-food good, when accompanied with a compensating increase in income, prompts increased 

food demand in all countries, but the middle-income countries experience the greatest increase in food demand. 

By comparison, an increase in the price of a non-food good, when not accompanied by a compensating increase 

in income, leads to increased food demand in the poorest countries and declining food demand in wealthier 

countries. 

An overview prepared by the Rural and Environment Research and Analysis Directorate of the Scottish 

Government in 2009as part of the evidence base in support of the development of Scotland‘s Food and Drink 

Policy reveals interesting facts. Up to this report data show that ―the number of food items purchased per 

household on a 4 weekly basis has remained relatively stable over the year to December 2008 despite large price 

increases. This should be expected, given that people need a certain intake of food to function properly. 

However, according to WRAP, Scottish households waste 61% of food that could have been eaten, thus 

indicating that more food than necessary is being bought. It is surprising that consumers do not seem to have 

responded to higher prices by cutting down on waste.‖ (Scottish Gov., 2009) 

Let see some examples from the developing countries. ―All food items have positive expenditure elasticities and 

negative own-price elasticities. In particular, rice has mean expenditure elasticity of 0.36 and mean own-price 

elasticity of -0.80. Thus, an one percent increase in the price of rice will reduce rice consumption by 0.8 percent, 

on average. On the other hand, a one percent increase in the income would lead to an increase in rice demand by 

0.36 percent. Therefore, policies that aim at increasing household income (income policies) may be ineffective 

compared with policies that control prices (price policies) in the case of rice. In contrast, income policies may be 

more effective in enhancing meat and fish consumption than price policies, as the expenditure elasticities of 

these foods are higher than their own-price elasticities. However, both price and income policies are important, 

as the expenditure and price elasticities are highly significant.‖ (Hoang, 2009) 

Low-income countries allocate a greater portion of additional income to food. As countries become more 

affluent, more is allocated to luxury categories like recreation. For instance, a dollar increase in income would 

cause food expenditures in the Democratic Republic of Congo to increase by 63 cents, but only by 6 cents in the 

United States. In contrast, recreation expenditures in the Democratic Republic of Congo would not increase at 

all, while in the United States recreation expenditures would increase by 13 cents. (Muhammad, 2011) 

The income elasticity of demand for food varies greatly among countries and is highest among low-income 

countries, where it varies from 0.85 for the Democratic Republic of Congo to 0.71 for Tunisia. It ranges 

between 0.71 and 0.57 for middle-income countries, and from 0.56 to 0.35 for high income countries. The 

average income elasticity for low-income countries is 0.78, over 1.5 times the average for high-income 

countries. (Muhammad, 2011) 

With affluence, the portion of additional food expenditures allocated to cereals and other staples decreases. For 

instance, a dollar increase in food expenditures results in cereal expenditures in the Democratic Republic of 

Congo increasing by 31 cents. By contrast, cereal expenditures in the United States would actually decrease by 2 

cents, indicating the lower status afforded this food category by most consumers in rich countries. 

The own-price elasticities (holding marginal utility of income constant) for the food subcategories vary by 

affluence according to economic theory; low-income countries are more responsive to price changes compared 
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with higher-income countries. For instance, the own-price elasticity value for breads and cereals ranges from –

0.50 for the Democratic Republic of Congo to near zero for the United States. (Muhammad et al., 2011) 

With low-income countries, a greater portion of an additional unit of food expenditures is allocated to cereals 

and fruits/vegetables, which include staples such as corn meal and rice. As countries become more affluent, the 

portion of additional food expenditures allocated to cereals and fruits/vegetables decreases, and a greater portion 

is allocated to ―other‖ food expenditures, which includes restaurant expenditures and high-end purchases, and 

beverages/tobacco. For instance, a dollar increase in food expenditures results in cereal expenditures in the 

Democratic Republic of Congo increasing by 31 cents. However, cereal expenditures in the United States 

decrease by 1.5 cents, indicating the lower status afforded this category by most consumers in rich countries. In 

contrast, expenditures on ―other‖ food increase by only 5 cents in the Democratic Republic of Congo, but by 42 

cents in the United States. (Muhammad et al., 2011) 

Empirical results from the 11 major food items show that the expenditure elasticity of rice is positive and close 

to one. This proves that rice is consumed in Japan as a normal good, contrary to the results of previous studies. 

Marshallian uncompensated and Hicksian compensated own-price elasticities for rice are highly elastic in all 

models, while the own-price elasticity for meat is relatively price-inelastic. Fresh meats and rice are mild 

complements in all models, although fresh fish and rice show mixed results with respect to their substitution 

pattern. (FAO, 2003) 

5. Review questions 

1. Calculate the price elasticity of demand for specific demand curves. 

2. Explain how price elasticity of demand is related to total revenue. 

3. Discuss the factors that determine the price elasticity of demand. 

4. Explain and contrast other elasticities: the income elasticity of demand, the cross-price elasticity of demand, 

and the price elasticity of supply. 
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5. fejezet - 5. Business organization 

Most of the economy‘s goods and services are produced in business firms—in tiny proprietorships, in 

partnerships, or in giant corporations. The majority businesses are tiny units owned by a single person—the 

individual proprietorship, some others in partnershipsowned by two or perhaps two hundred partners and the 

bulk of economic activity in corporations.In this chapter, we will examine business organization, the various 

ways in which a business can be organized and consider the advantages and disadvantages of each. 

1. 5.1. Characteristics of business firms 

Business firms purchase the factors of production, transform them into goods and services, and sell the goods 

and services to consumers and other firms. 

A business firm is an organization that brings together the factors of production—natural 

resources, labour, capital goods, and entrepreneurial activities—for the purpose of producing 

and/or distributing goods and services. 

One of the major characteristics of business firms is specialization and division of labour. Workers are trained in 

specific tasks and perform only a small part of the production process. Specialization and the division of labour 

result in increased efficiency in the production process. Economists refer to the savings resulting from this 

increased efficiency as economies of scale. Economies of scale occur when the cost of production declines with 

larger and larger volumes of output. The exploitation of economies of scale helps explain why companies grow 

large in some industries.It is also a justification for free trade policies, since some economies of scale may 

require a larger market than is possible within a particular country. 

Economies of scale are the cost advantages that enterprises obtain due to size, with cost per 

unit of output generally decreasing with increasing scale as fixed costs are spread out over 

more units of output. 

A related function of firms is to raise the resources for large-scale production. In a private-enterprise economy, 

most funds for production must come from company profits or when firms borrow from large numbers of 

individual savers. Another crucial reason for firms is the necessity of management. The manager is the person 

who organizes production, introduces new ideas or products or processes, makes the business decisions, and 

held accountable for success or failure. 

Sum up, firms exist for many reasons, but the most important are:i) economies of scale necessitates that output 

is produced at high volumes; ii) the financial requirement of production requires much more capital than a single 

individual would willingly put at risk; and iii) efficient production requires careful management and 

coordination of the tasks by a centrally directed entity. 

2. 5.2. Forms of business organizations 

Business firms may be classified in various ways. One way is to group them according to the products they 

produce. Firms that produce identical or similar products are said to be in the same industry. Another way to 

classify firms is by their legal form of organization. There are three basic forms of business organization that we 

will consider: i) the individual proprietorship; ii) the partnership; and iii) the corporation. 

i. An individual proprietorshipis a form of business organization in which the business firm is owned by a 

single individual (the individual proprietor) who makes all the business decisions, receives all the profits 

earned by the firm, and is responsible for any losses incurred by the firm. It is the simplest, oldest, and most 

common type of business firms. Typical individual proprietorships include neighbourhood grocery stores, 

barbershops, auto repair shops, and farms. Small businesses are flexible, can start new products, acquire 

other firms, and disappear quickly. But they suffer from the fundamental disadvantage of being unable to 

accumulate large amounts of capital from a dispersed group of investors. Another advantage of an individual 

proprietorship is that the owner gets all the profit, assuming the business is successful. One of the most 

serious disadvantages of the individual proprietorship involves unlimited liability for all debts contracted by 

the business. All your property, with the exception of a small minimum, is legally available to meet those 

debts. 
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ii. A partnershipis a form of business organization that is collectively owned by two or more people (called 

partners) who jointly make the business decisions, share the profits of the business, and bear the financial 

responsibility for any losses. Essentially, partnerships are expanded proprietorships in which all decisions 

and responsibilities are shared by the partners. Like the individual proprietorship, a partnership is also 

relatively easy and inexpensive to start up, with the owners collectively getting all the profits and making all 

the decisions. In addition, in a partnership there is the opportunity for some specialization in management. 

The partnership also has better fund-raising abilities than an individual proprietorship, although the ability of 

the business to raise cash is still very limited.In addition, partnerships face unlimited liability of a far more 

serious nature than for an individual proprietorship. In a partnership, a business debt incurred by any of the 

partners becomes the responsibility of the partnership. As a result, each partner stands to lose substantial 

personal wealth if the business fails. 

iii. A corporationis a form of business organization that is collectively owned by a number of individuals but has 

the legal status to act as a single fictitious person. Today, a corporation is a form of business organization, 

owned by a number of individual stockholders. Corporations completely dominate many major industries, 

including manufacturing, transportation, and public utilities. Corporation enjoy the right of limited liability, 

whereby each owner‘s investment in the corporation is strictly limited to a specified amount.Unlike the 

minimal paperwork required to establish individual proprietorships and partnerships, setting up a corporation 

requires obtaining a corporate charter. A corporate charter is a legal document granted by a state government 

that gives a business the authority to operate in that state. As a legal person, the corporation can enter into 

contracts and make commitments in its own name for which the corporation alone is responsible. A corporate 

charter also authorizes the corporation to issue and sell shares of stock, or ownership in the corporation, to 

enable the corporation to raise money. The people who buy the shares of stock are called stockholders. There 

are two major types of stock that people may buy: preferred stock and common stock. Preferred stock gives 

the shareholder a prior claim on dividends but no voting privileges. Dividendsare cash payments made to 

stockholders out of a corporation‘s profits. Common stock gives stockholders voting privileges but no prior 

claim on dividends.The advantages of a corporation include limited liability, ability to raise large sums of 

money, and unlimited life. The drawbacks include separation of ownership and management, and double 

taxation. 

In addition to individual proprietorships, partner-ships, and corporations, there are two other forms of business 

organization that provide goods and services. They are non-profit organizations and cooperatives. Let us briefly 

examine the main characteristics of the latter which are common in agricultural production and trade. 

A cooperative is a voluntary association of people formed for the purpose of providing 

economic benefits for its members. 

The most common types of cooperatives are consumer cooperatives, producer cooperatives, and credit unions. 

Consumer cooperativesare formed for the purpose of collectively buying consumer products in large quantities 

at low prices. The objective of consumer co-ops is to offer their members lower prices than those charged by 

regular businesses. Producer cooperatives are voluntary associations of producers of certain products that 

attempt to obtain higher prices then the members could get by selling individually. An agricultural cooperative 

is a cooperative where farmers pool their resources in certain areas of activity. Some farm co-ops have meat-

processing plants or facilities for processing grain, and they often help transport and advertise their members‘ 

products. The primary objective of producer cooperatives is to eliminate middleman charges and pass the 

savings on to their members in the form of higher prices. Credit unions, which are very common in large cities, 

are often created by employees of a large company or by other large groups of people. Farmers also widely rely 

on credit cooperatives a source of financing for both working capital and investments.There are two primary 

types of agricultural service cooperatives, supply cooperative and marketing cooperative. Supply cooperatives 

supply their members with inputs for agricultural production, including seeds, fertilisers, fuel, and machinery 

services. Marketing cooperatives are established by farmers to undertake transportation, packaging, distribution, 

and marketing of farm products. 

3. 5.3. Business organizations in agriculture 

In most countries, both developed and developing countries, the average farm size is quite small. The industry is 

dominated by owner-operated family units that combine ownership of the main means of production with 

management. The main reason is that agricultural production has few technical (dis)economies of scale, 

implying that a range of production forms can coexist. In contrast, processing and distribution are characterized 

by significant economies of scale that have given rise to consolidation and often high levels of industry 
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concentration. (Deininger et al., 2011)Agricultural production, in contrast, is generally in owner-operated farms 

that are small by comparison. The main reason is the spatial dispersion of production, which requires flexibility 

and an ability to quickly adjust to microvariations in climate or soil conditions. As residual claimants to profit, 

family workers will be more likely to adjust and work hard than wage workers, who have an incentive to shirk 

and require costly supervision. Unless they are disadvantaged by policy distortions in favour of large farms, they 

will produce more efficiently than wage labour–based operations, which need to spend resources supervising 

workers. (Deininger et al., 2011) 

The major traditional agrifood systems comprise small family farms that supply products to the local markets 

but are continuously being transformed in response to market signals. At the other end, there are large agrifood 

industries consisting of international or transnational companies that are globalized and integrated into complete 

value chains. Agrifood systems are described as including a range of activities involved at every step of the food 

supply chain from producing food to consuming it, the actors that both participate in and benefit from these 

activities, and the set of food security, environmental and social welfare outcomes to which food system 

activities contribute. They include the primary agriculture sector and related service industries (i.e., veterinary 

and crop dusting services); the food and beverage, tobacco and non-food processing sectors; the distribution 

sector (wholesale and retail); and the food service sector. (McIntyre et al., 2009) 

The food supply chain connects three important sectors of the economy: (1) agricultural 

production, (2) food processing, and (3) distribution (wholesale and retail). 

This interconnected and synchronized chain allows services and products to reach a large number of consumers, 

both nationally and internationally. Horizontal integration is one tool used by entities along this supply chain to 

expand market penetration and establish growth. 

Horizontal integration refers to consolidation at a given point in the production process: a 

relatively small number of firms effectively control a given market. 

Horizontal concentration increases the market power of the dominant firms, enabling them to secure excessive 

profits. 

Vertical integration describes an industry where one company either owns, or controls 

through joint ventures, multiple stages in a production chain. 

The poultry industry in the United States can be an example of vertical integration. Virtually all chicks raised for 

consumption as poultry are exchanged for money only when the meat processor sells them to the supermarket. 

All stages of production, from the hatching and rearing of the chicks to the slaughter of birds, are internal to the 

company. In this vertically integrated industry, there is no point at which prices for poultry can be discovered. 

The price charged for the chicks may be unfairly high, but these have become an internal question for managers 

to decide rather than a point where open market forces can intervene. 

These sectors have many interactions with other sectors of the economy and play a significant role in economic, 

social, and political life. 

4. Review questions 

1. Classify business firms by their legal form of organization. 

2. What are the advantages and disadvantages ofindividual proprietorship, partnership; and corporation? 

3. Explain the concepts of food supply chain, horizontal and vertical integration. 
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6. fejezet - 6. Introduction to 
production and resource use 

In this chapter we focus on the physical determinants of agricultural output. Particular attention will be given to 

a) the factors which influence the supply of agricultural product, b) the factors which govern the usage of 

productive inputs, c) the efficiency of resource use. We introduce the concept of a production function and apply 

this concept as a basis for the development of the factor-product model. 

1. 6.1. The production function 

Production of goods and services involves transforming resources—such as land and other natural resources, 

raw materials, labour, entrepreneurial activities, and the services provided by facilities and machines—into 

finished products. Producing a ton of wheat, for example, requires suitable climatic conditions, some amount of 

arable land, water, seed, fertiliser, different kind of human labour, risk taking, and the services of equipment 

such as ploughs and harvesters. The ways in which resources can be combined to produce a particular output are 

summarised by a firm‘s production function. 

A production function is the relationship between the maximum amount of physical output 

(q) that can be produced in a given time period and with various combinations of inputs (R, E, 

K, L) and with a given state of technology. 

We will write the production function in the following general form: 

q = q(R, E, K, L) = q(R1, R2, ... Rk, E1, E2, ... El, K1, K2, ... Km, L1, L2, ... Ln)  

R: services of natural recources; E: entrepreneurial activities; K: services of capital; L: human 

labour 

We emphasize that the above formula merely states that output is related to every combination of inputs. The 

precise form of the relationship is not specified, since most of our analytical conclusions can be derived from 

that general form of the function. 

A production function describes how inputs (factors of production, resources) are transformed into outputs 

(goods, commodities). It is important to keep in mind that both output and inputs are measured in physical units. 

The production function describes a given state of technology, that is the relationship of output to inputs is non-

monetary, prices and costs are not reflected in the function. 

The production functionis customarily assumed to specify the maximum output obtainable from a given set of 

inputs. It describes a boundary or frontier representing the limit of output obtainable from each feasible 

combination of input. 

The production function can answer a variety of questions. It can, for example, measure the marginal 

productivity of a particular factor of production and it can also be used to determine the cheapest combination of 

productive factors that can be used to produce a given output (given the purchase price of each factor). 

Over time, these technological conditions may change, an occurrence known as technological progress, and the 

production function may then shift. We discuss technological progress later. Until then, we will view the firm‘s 

production function as fixed and unchangeable. 

2. 6.2. Total, avarage and marginal product 

For ease of exposition, we assume that all inputs except one (say, water, denoted as R) are held constant at some 

level, so the quantity of output depends on a single variable factor. In this simple case, the factor-product 

relationship is denoted as Q = Q(R). Graphically the relationship can be represented by the total product 

function (Figure 6.1.). Total product designates the total amount of output produced (TP ≡ Q), in physical units 

such as tons of wheat. In this case, as more water (R) is applied, output (Q) increases until a maximum, 

associated with input usage R3, is reached. Note that the TP function is drawn for a given level of the fixed 

factors (e.g. a given plot of land) and for a given state of technology. 
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This curve has four noteworthy properties. First, when R= 0, Q= 0. That is, no wheat can be produced without 

using some water. Second, between R= 0 and R1, output rises with additional water at an increasing rate (i.e., 

the total product function is convex). Over this range, we have increasing marginal returns to water. When there 

are increasing marginal returns to water, an increase in the quantity of water increases total output at an 

increasing rate. Third, between R1 and R3, output rises with additional water but at a decreasing rate (i.e., the 

total product function is concave). Over this range we have diminishing marginal returns to water. When there 

are diminishing marginal returns to water, an increase in the quantity of water still increases total output but at a 

decreasing rate.Finally, when the quantity of water exceedsR3, an increase in the quantity of water results in a 

decrease in total output. In this region, we have diminishing total returns to water. When there are diminishing 

total returns to water, an increase in the quantity of water decreases total output. Diminishing total returns occur 

because of the fixed size of the land: the quantity of water used becomes too large for this fixed factor. 

6.1. ábra - Figure 6.1. Production function and derived functions 

 

We are now ready to characterize the productivity of the firm‘s input variable. There are two related, but 

distinct, notions of productivity that we can derive from the production function: marginal product and average 

product. 

The marginal product of an input is the extra product (output) added by one extra unit of that 

input while other inputs are held constant. 

For example, the marginal product of water: 

MPR ≈ ΔQ/ΔR         MPR = ∂Q/∂R 

The symbol Δ is commonly used to denote a change, that is ΔQ = Qi+1 – Qi. The marginal product at any point 

equals the slope of the total product curve at that point. Thus, MPR(R) function has its maximum (the slope of 

TPR is greatest) at the point of inflection of the TPR curve (at input level R1 in Figure 6.1.), it is zero at the 

point of maximum of the TPR(R) function (at input level R3) and it becomes negative at input levels beyond 

R3. 
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The phenomenon of declining marginal product is the law of diminishing marginal return. 

The law of diminishing marginal returns states that as more and more of a variable input is 

used, with other inputs held constant, after some point, the increases to total product will 

become smaller and smaller, i.e. the marginal product of that variable input will decline. 

As units of the variable input are added to units of the fixed inputs, the proportions change between fixed and 

variable inputs. The law of diminishing returns has sometimes been referred to as the law of variable 

proportions. 

The average product of the variable input measures total output divided by total units of 

variable input. 

For example, the average product of capital: APK(K) = Q/K 

Figure 6.1. shows the functions of the total product, of the marginal product and of the average product 

simultaneously.Graphically, average product at any particular level of input use is given as the slope of a line 

from the origin at point O to the relevant point on the total product function. Accordingly, at R2, the slope of the 

ray from the origin attains its maximal value, indicating that APRreaches its peak at this quantity of input R, and 

at this point (R2) the marginal product equals the average product (MP(R2) = AP(R2)) that is the slope of the 

TP curve equals the slope of the line from the origin to the relevant point of TP at R2. 

We can see that there is a systematic relationship between marginal product and average product. When average 

product is increasing, marginal product is greater than average product. That is, if APRincreases in R, then 

MPR>APR. When average product is decreasing, marginal product is less than average product. That is, if 

APRdecreases, then MPR<APR. 

As we have already mentioned, the total product is a purely physical concept. Yet it is possible to determine a 

range of input usage in which the rational producer will operate. Phase 1 is defined to be that in which the 

average product is increasing (R<R2); in phase 2 both average product and marginal product are decreasing but 

both are positive (R2<R<R3); in phase 3 (R3<R) marginal product is negative, that is additional units of 

variable input reduce total product. In this phase, the fixed inputs, especially land in our example, are 

overloaded and the producer‘s interest would be better served by moving back, by using less variable input 

(water in our example). By contrast, in phase 1, not enough of the variable input is being applied, given the level 

of fixed factors. It would so predicted that the optimum level in terms of variable input usage will lie somewhere 

in phase 2. The precise amount can only be determined by incorporating the prices of input and the final product 

into the analysis. 
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ԐR< 1 

3. 6.3. Isoquants 

The single-input production function is useful for developing key concepts, such as marginal and average 

product, and building intuition about the relationships between these concepts. However, to study the trade-offs 

facing real firms, we need to study multiple-input production functions. For example, in the production of 

wheat, seed, water, fertiliser and labour may be the variable inputs, while the land and machinery inputs are held 

constant. 

In this section, we will see how to describe a multiple-input production function graphically, and we will 

interested both in the relationship between output and the set of variable inputs and the extent to which one 

variable input may be substituted for another. 

Discussion of these relationships is generally confined to the two inputs variable case that is to the three-

dimensional production function, but the results can be generalised to the case of more variable. A three-

dimensional production function illustrates the relationship between the quantity of output (total product) and 

the quantity of the two variable inputs employed by the producer. In this case, the total production function is 

denoted as: Q = Q(R, L).The graphical view of this production function shows output (Q) on the vertical axis 

and variables inputs (R and L) on the two horizontal axis. The graph of this function is often called total product 

hill. The height of the hill at any point is equal to the quantity of output Qthe firm produces from the quantities 

of inputs (R, L) it employs. A horizontal plane inserted into the hill yield a contour line (called isoquant) that 

shows all the (R, L) combinations of the variable inputs yielding the same level of output. Thus, an isoquant 

(derived from the Greek word iso, meaning equal, and quantity) is a contour line of the three-dimensional 

production function drawn through the set of points at which the same quantity of output is produced while 

changing the quantities of two or more inputs.Isoquants are also called equal product curves. Every horizontal 

intersections of the three-dimensional production function at a given Q result in an isoquant curve. 

An isoquant curve indicates all possible combinations of two inputs (factors of production) 

which give the same level of output per unit of time. 

There is a different isoquant for every output level the firm could possibly produce, with isoquants further from 

the origin indicating higher levels of output, so any production function has an infinite number of isoquants, 

each one corresponding to a given level of output.A set of isoquant curves can be represented by an isoquant 

map, a graph combining a number of isoquants, each representing a different quantity of output. 

The isoquants in Figure 6.2. have three regions: downward sloping, upward-sloping and backward-bending 

regions. Both the upward-sloping and backward-bending regions correspond to a situation in which one input 

has a negative marginal product. For example, the upward-sloping regionMPR<0, while the backward-bending 

region MPL<0. The upward-sloping and backward-bending regions correspond to a situation in which one input 

has a negative marginal product. In these cases, as we increase the quantity of one input, holding the quantity of 

the other input fixed, total output goes down. A firm that wants to minimize its production costs should never 

operate in a region of upward-sloping or backward-bending isoquants.For this reason, we refer to the range in 

which isoquants slope upward or bend backward as the uneconomic region of production. By contrast, the 

economic region of production is the region of downward-sloping isoquants. From now on, we will show only 

the economic region of production in our graphs. 

In the downward slopingregionalong a given isoquant (in Figure 6.3.), the quantity of one input employed (R) is 

inversely related to the quantity of other input (L) employed, so isoquants have negative slopes. In this region, 

isoquants are usually convex to the origin, meaning that the slope of the isoquant gets flatter down along the 

curve. To understand why, keep in mind that the slope of the isoquant measures the ability of additional units of 

one resource (R) to substitute in production for another (L). The slope of the isoquant is the marginal rate of 

technical substitution (or MRTS). 

The marginal rate of technical substitution (MTRS) is the rate at which one factor can be 

substituted for another while holding the level of output constant. 

MTRSR,L ≈ – ΔL/ΔR         MTRSR,L = – ∂L/∂R = MPL/MPR 

http://en.wikipedia.org/wiki/Contour_line
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6.2. ábra - Figure 6.2.The firm’s input equilibrium condition 

 

The extent, to which one input substitutes for another, as measured by the MTRS, is directly ulinked to the 

marginal productivity of each input (MTRSR,L = – ∂L/∂R = MPL/MPR). 

6.3. ábra - Figure 6.3.The marginal rate of substitution 

 

4. 6.4. Optimal input combination 

Isoquants graphically illustrate a firm‘s production function for all quantities of output the firm could possibly 

produce and for all input combinations. The question arises, what is the optimal choice of input combinations 

and what is the firm‘s profit-maximising level of output? Given the amount of the cost (TC) that is the amount 

of money the firm plans to spend and the purchase price of each factor (ρ and r respectively for R and K) the 

answer can be given by the notion of isocost line. 

An isocost line represents all combinations of two inputs (R, K) the firm can hire for a given 

total cost (TC). 

TC(R, K) = ρ·R + r·K 
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In the Figure 6.2., the isocost line is combined with the isoquantmap to determine the optimal production point 

at any given level of output. We can see this as a cost-minimization problem of the firm to choose an optimal 

input bundle (R,K) feasible for a given output level (say Q2) that costs as little as possible.A cost-minimizing 

input bundle is a point on the isoquant for the given Q that is on the lowest possible isocost line.Specifically, the 

point of tangency between any isoquant and a given isocost line gives the lowest-cost combination of inputs that 

can produce the level of output associated with that isoquant. Equivalently, it gives the maximum level of output 

that can be produced for a given total cost of inputs.So, a firm produces output in the least costly way if the 

marginal rate of technical substitution equals the ratio of the input prices that is the firm‘s input equilibrium 

condition is: 

MTRSR,K = –ρ /r = MPK/MPR        or        MPK/r = MPR/r 

This is the least-cost input rule for firms operating in competitive resource markets that is, employ a 

combination of inputs such that the marginal product per unit of currency spent is equated across all resources 

used. 

5. 6.5. Factors of production in agriculture 

A lot of results show that production functions can be used in many different contexts in agriculture.It is 

possible for example to examine effects of policy measures, the effects of changes in ecological factors or the 

effects of technological change. Instead of showing this, we present some of the crucial factors of agricultural 

production. 

In recent decades, on the supply side, several environmental and resource trends are making it more difficult to 

expand food production fast enough. Among the ongoing ones are soil erosion, aquifer depletion, crop-shrinking 

heat waves, melting ice sheets and rising sea level, and the melting of the mountain glaciers that feed major 

rivers and irrigation systems. In addition, three resource trends are affecting our food supply: the loss of 

cropland to non-farm uses, the diversion of irrigation water to cities, and the coming reduction in oil supplies. 

Soil erosion is currently lowering the inherent productivity of some 30 percent of the world‘s cropland. In some 

countries, such as Lesotho and Mongolia, it has reduced grain production by half or more over the last three 

decades. Kazakhstan, the site of the Soviet Virgin Lands project a half-century ago, has abandoned 40 percent of 

its grain-land since 1980. Vast dust storms coming out of sub-Saharan Africa, northern China, western 

Mongolia, and Central Asia remind us that the loss of topsoil is not only continuing but expanding. (Brown, 

2009) 

An article published in the Economist call our attention that some 1.2 billion people, about a fifth of the world‘s 

population, live in places that are short of water. Farming accounts for roughly 70% of human water 

consumption. So when water starts to run out, as is happening in northern China, southern Spain and the western 

United States, among other places, farming tends to offer the best potential for thrift. But governments, whether 

to win votes or to protect the poor, rarely charge farmers a market price for water. So they are usually more 

wasteful than other consumers—even though the value they create from the water is often less than households 

or industry would be willing to pay for it. (The Economist, 2008) 

Energy is also an important input for agricultural production, even if agriculture is not the predominant user of 

energy. Direct energy use in agricultural production (i.e. energy for primary production, such as land 

preparation, cultivation, irrigation, harvest, post harvest and storage, excluding the energy required for 

processing, commercialisation and transport) accounts for only 4 to 8% of total final energy demand nationally 

in developing countries (compared to an even smaller proportion of around 3 to 5% in OECD countries). 

However, energy appears as a key driver for increasing productivity and modernising agricultural production. It 

is often a critical requirement for mechanical energy, irrigation pumps, post harvest cooling, modern drying, 

milling or pressing, or indirectly for the production of fertilisers and agrochemicals. Mechanical, electrical and 

thermal energy shortages in many developing countries restrict agricultural productionby exacerbating reliance 

on human and animal sources of energy inputs, or by preventing the development of needed irrigation schemes, 

storage and refrigeration capacity and processing services. (Moïsé et al., 2013) 

6. Review questions 

1. What is the difference between average product and marginal product? 

http://en.wikipedia.org/wiki/Isoquant
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2. Can you sketch a total product function such that the average and marginal product functions coincide with 

each other? 

3. What is the elasticity of substitution? What does it tell us? 
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7. fejezet - 7. Costs in agricultural 
production 

Evaluation of the cost of production at farm level can improve farmers‘ decisions by providing aninstrument for 

assessing management strategies in order to achieve greater efficiency and a high profit. Policymakers use cost 

of production estimates to set prices, subsidies, agricultural policies, etc. Generally, understanding the 

relationship between costs and output is essential. In the short run cost-output relationship is crucial for making 

decisions concerning the efficient use of variable input and the optimal output level. The long run cost-output 

relationship is important for decisions concerning choosing the appropriate size of the firm, and new 

investments. In this chapter, we will introduce concepts that will help you think more clearly and systematically 

about what costs are and how they determine prices and the supply behaviour of firms. 

1. 7.1. Basic concepts of production costs 

The cost is defined as the monetary value of the production factors used to reach a final goal. But costs are not 

necessarily synonymous with monetary outlays. In economics, we use a broader concept of cost than 

accountants: to an economist, cost is the value of sacrificed opportunities. 

We distinguish between explicit costs and implicit costs. Explicit costs refer to real transactions on a market 

and generate a monetary transaction: the costs of factors of production can be determined using market 

purchase prices and quantities. On the contrary, implicit costs do not imply monetary transactions. In the 

agricultural sector, a typical implicit cost is referred to family work: in this case the cost could be calculated 

multiplying the annual units of family work by a reference income (usually equal to the earnings of non-

agricultural workers).The farmer or family members could work off the farm and earn income and their 

foregone potential earnings is the opportunity cost of the farm‘s unpaid labour. This view of costs leads us to the 

distinction of accounting cost and economic cost, and to the important concept of opportunity cost. 

Opportunity cost is the value of the best alternatives forgone or sacrificed in choosing one 

activity over the next best alternative. 

Opportunity cost highlights the consequences of making choices under conditions of scarcity. Consider a 

decision maker, such as a farmer, who must choose among a set of mutually exclusive alternatives, each of 

which entails a particular monetary payoff. The opportunity cost of a particular alternative is the payoff 

associated with the best of the alternatives that are not chosen.The opportunity cost of an alternative includes all 

of the explicit and implicit costs associated with that alternative. 

Economic costs are one and the same as opportunity costs that is, include all these decision-relevant costs. To an 

economist, all decision-relevant costs (whether explicit or implicit) are opportunity costs and are therefore 

included as economic costs. Accounting costs (sunk costs, historical costs) are the costs that would appear on 

accounting statements. They include historical expenses onlythat is, explicit cash outlays already made (e.g., the 

amounts a farm actually spent on fertiliser, seeds and other materials or hired labour in the precedent period). In 

the following discussion and the subsequent chapters, it will be important to bear in mind that when we speak 

about costs we always mean economic costs. 

We will now make a similar distinction between economic profit and accounting profit. Economic profit is the 

difference between a firm‘s sales revenue and the totality of its economic costs, including all relevant 

opportunity costs, whereas accounting profit is the difference between a firm‘s sales revenue and accounting 

costs. Normal profit is the average return that an entrepreneur could obtain from running another business (we 

will discuss it later). The Table 7.1. summarizes the different concepts of costs. 

7.1. ábra - Table7.1. Concepts of costs 
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2. 7.2.Cost functions 

In this section, we are going to explore short-run cost functions.Economists define the short runas the period in 

which some inputs are fixed and others are variable, whereas in the long runall resources are variable. Although 

the terms long run and short run seem to connote a length of time, it is more useful to think of them as 

pertaining to the degree to which the firm faces constraints in its decision-making flexibility.A firm facing a 

short-run decision is subject to constraints: over the short run, it will not be able to adjust the quantities of some 

of its inputs or reverse the consequences of past decisions that it has made regarding those inputs.By contrast, 

over the long run it will be able to vary the quantities of all its inputs as much as it desires. 

Production costs are broken down into two broad categories: fixed costs(FC) and variable costs(VC), so total 

costs (TC) are the sum of all fixed and variable costs: TC = FC + VC. Total cost refers to the market value of 

all the resources used to produce a good or service.Fixed costs are the costs of production that do not change 

when the level of output is altered, these costs arise because some inputs are fixed in the short run. By contrast, 

variable costs depend on the level of production and are incurred when output is produced. 

The short run total cost function TC(q) tells us the total cost of producing q units of output when at least one 

input is fixed at a particular level. The total cost function is the sum of two components: the variable cost 

function VC(q) and the fixed cost function FC(q) that is, TC(q) = VC(q) + FC(q). The variable cost function 

VC(q) is the sum of expenditures on variable inputs, such as labour and materials. Fixed cost is equal to the cost 

of the fixed capital services, and thus does not vary with output. Figure 7.1. shows a graph of the total cost 

function, the variable cost function, and the fixed cost function. Because total fixed cost is independent of 

output, its graph is a horizontal line. Thus, which means that the vertical distance between TC(q) and VC(q) is 

equal to at every level of output(q). 

7.2. ábra - Figure 7.1. Cost functions 

 

The marginal cost function is defined as the partial derivative of the total cost function with respect to the level 

of output, and can be expressed as MC(q) = ∂TC(q)/∂q. At any level of output q the value of the marginal cost is 
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equal to the slope of the total cost function. Marginal cost measures the incremental impact of the last unit of the 

output on the total cost. For example, if it costs an extra 10 € to increase production by one unit, the marginal 

cost will be 10 €. Equivalently, marginal cost can be thought of as a rate of change of the total cost as the output 

changes. If the marginal cost is 10 €, total cost is rising at a rate of 10 € when a new unit of output is produced. 

The average cost is equal the firm‘s total cost per unit of output: AC(q) = TC(q)/q. Just as we can break total 

cost into two pieces (variable cost and fixed cost), we can break average cost into two pieces: average variable 

cost (AVC) and average fixed cost (AFC): AC(q)= AVC(q)+ AFC(q). Average fixed cost is fixed cost per unit of 

output (AFC(q)= FC/q). Average variable cost is total variable cost per unit of output (AVC(q)= VC(q)/q). 

7.3. ábra - Figure 7.2. Average and marginal cost functions 

 

Figure 7.2. illustrates typical graphs of the marginal cost, average cost, average variable cost, and average fixed 

cost functions. We obtain the average cost function by ―vertically summing‖ the average variable cost function 

and the average fixed cost function. The average fixed cost function decreases everywhere and approaches the 

horizontal axis as q becomes very large. This reflects the fact that as output increases, fixed capital costs are 

―spread out‖ over an increasingly large volume of output, driving fixed costs per unit downward toward zero. 

Because AFC(q) becomes smaller and smaller as q increases, the AVC(q) and AC(q) functions get closer and 

closer together. The marginal cost function MC(q) intersects the average cost function and the average variable 

cost function at the minimum point of each function. 

The long run total cost function (LRTC(q)) shows how minimized total cost varies with output, holding input 

prices fixed and selecting inputs to minimize cost. Because the cost-minimizing input combination moves us to 

higher isocost lines, the long-run total cost curve must be increasing in q. We also know that when q= 0, long-

run total cost is 0. This is because, in the long run, the firm is free to vary all its inputs, and if it produces a zero 

quantity, the cost-minimizing input combination is zero labour and zero capital. Thus, comparative statics 

analysis of the cost-minimization problem implies that the long-run total cost curve must be increasing in q and 

must equal 0 when Q = 0. 

Long-run average cost is the firm‘s cost per unit of output. It equals long-run total cost divided by q: AC(q) 

=LRTC(q)/q. Long-run marginal cost is the rate at which long-run total cost changes with respect to a change in 

output: LRMC(q) =ΔLRTC(q)/Δq. Or, more precisely, the long-run marginal cost function is defined as the 
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partial derivative of the long-run total cost function with respect to the level of output, and can be expressed as 

LRMC(q) = ∂LRTC(q)/∂q.Thus, LRMC(q) equals the slope of LRTC(q). 

7.4. ábra - Figure 7.3. Deriving long-run average and marginal cost functions from the 

long-run total cost function 

 

The change in long-run average cost as output increases is the basis for two important concepts: economies of 

scale and diseconomies of scale. A firm enjoys economies of scale in a situation where average cost goes down 

when output goes up. By contrast, a firm suffers from diseconomies of scale in the opposite situation, where 

average cost goes up when output goes up. The extent of economies of scale can affect the structure of an 

industry. Economies of scale can also explain why some firms are more profitable than others in the same 

industry. Claims of economies of scale are often used to justify mergers between two firms producing the same 

product. 

Figure 7.4. illustrates economies and diseconomies of scale by showing a longrun average cost function that 

many economists believe typifies many real-world production processes. For this average cost function, there is 

an initial range of economies of scale (0 to q1), followed by a range over which average cost is flat (q1 to q2), 

and then a range of diseconomies of scale (q1>q2). 

7.5. ábra - Figure 7.4. Economies and diseconomies of scale for a typical real-world 

average cost function 
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3. 7.3. Factors and trends of production costs in 
agriculture 

There are signs that production costs of agriculture are rising and productivity growth is slowing. In this point, 

we present some factors of this phenomenon. 

Energy costs are one of the key factors in industrial agricultural production.Oil and energy prices are a critically 

important aspect in increased production costs for agricultural commodities and food and ultimately in the 

market prices for these goods.Energy prices are an important cost factor in agricultural production, with two key 

elements being fertiliser and transportation costs. If, as is widely believed, the recent rise in oil prices is 

permanent, this will lift future agricultural commodity prices to higher average levels in the future. (OECD, 

2008)The energy sector which has displayed high volatility in recent years has become increasingly critical to 

agricultural markets. Energy prices can have both short and long term impacts on agricultural commodity prices. 

Agriculture is becoming increasingly industrialised in many parts of the world, relying more heavily on 

petroleum-based products for fuels and fertilisers. Price increases of oil and petroleum impact the short-run 

costs of running farm machinery and irrigation systems, as well as the costs of processing, handling and 

transporting food along the value chain. (OECD – FAO, 2011)Higher in-land and ocean freight costs can 

significantly affect both import and consumer prices. The longer term impact of energy prices is observed in a 

typical one year lagged response of agricultural production to price, reflecting producer decisions related to the 

costs of petroleum-based products, such as fertilisers and pesticides. Prices for nitrogen fertilisers and other farm 

chemicals are closely related to the crude oil price, so rising oil prices translate into increasing production costs 

thus, the level and volatility of crude oil prices are reflected in fertiliser and energy related input costs.These 

increases are particularly significant to producers of crops such as corn and wheat with relatively large energy 

usages.However, higher energy and energy-related input costs could be minimized through various incentives or 

programs (typically through the tax code) to increase renewable or alternative energy sources, achieve greater 

energy efficiency in production systems, or bolster domestically produced input use. 

There are other cost pressures as well, particularly related to resource use and increasing scarcity. The level and 

productivity of variable inputs, such as energy, and resource inputs, such as land and water, affect the speed and 

ability of the agricultural sector to respond to shocks. In regions where resource inputs such as land and water 

are limited/expensive, variable input application is key to supply response. High input application also may limit 

output variability, such as to adverse weather or climate change.Land available for agriculture in many 

traditional supply areas is increasingly constrained and production must expand into less developed areas and 

into marginal lands with lower fertility and higher risk of adverse weather events. Substantial further 

investments in productivity enhancement are needed to ensure the sector can meet the rising demands of the 

future. With demand for food and water rising, farmers will need to use water more efficiently and improve 

agricultural water management. Various farm management and technology approaches are being deployed to 

improve the efficiency of water management, for example, developing drought resistant cultivars and 

computerised ulinking of soil moisture monitors to drip irrigation systems. Moreover, water charges for farmers 

rarely reflect real scarcity or environmental costs and benefits, but raising water charges may also help 
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encourage innovation in using water more efficiently. While increasing water charges has raised concerns that 

this may adversely affect farm output through higher production costs, evidence suggests that, where water 

prices have been increased to cover water supply costs, this has not led to reduced agricultural output. (OECD – 

FAO, 2011) 

Moving to sustainable production systems involves significant immediate costs, not only in the form of 

investment and operating expenses, but also opportunity costs – for example the income producers forego 

during the transition to a new system. (FAO, 2012)If we paid the full cost of producing it—including the true 

cost of the oil used in producing it, the future costs of overpumping aquifers, the destruction of land through 

erosion, and the carbon dioxide emissions from land clearing—food would cost far more than we now pay for it 

in the supermarket. (Brown, 2009) Environmental costs are rising for the production of virtually all agricultural 

commodities and the implementation of new legislation that conditions production to environmental protection 

may affect the growth of the sector. For example, livestock production is recognised as a key contributor to 

anthropogenic greenhouse gas (GHG) emissions. These emissions are expected to increase in the future, as 

population and income growth increase the global demand for livestock products. It remains uncertain to what 

extent over the next decade livestock production may be subject to carbon mitigation constraints in some 

countries.Ensuring an appropriate framework for investment in agriculture also requires the incorporation of 

environmental costs and benefits into the economic incentives facing investors in agriculture and the 

establishment of mechanisms facilitating the transition to sustainable production systems. (FAO, 2012)Costs of 

controlling invasive species can be also burdensome. Organic farming constitutes one of the solutions for 

sustainable agricultural practice, but the cost structure in organic farming differs from the conventional one. On 

the costs side, there is an increase due to the need for special soil improvement and special propagation material 

during the change of production system. So, the costs of plant protection and artificial fertilisation decrease. 

Moreover, organic farming requires more intensive labour. There are more expenses for certification and 

administration and for activities on organic markets. On the income side, organic premiums and subsidies play 

an important role in the compensation for lower yields and lower marketable volume. (Cesaro et al., 2008) 

Hired labour is a crucial component agricultural production. In the United States, costs associated with such 

labour account for 17 percent of variable production expenses for all agricultural commodities and 40 percent of 

expenses in the production of labour-intensive crops such as fruits, vegetables, and nursery products.For fruits 

and vegetables, total agricultural production expenses are near parity between U.S. and international producers, 

but labour costs are often much lower for foreign growers. In response to higher labour costs, U.S. farms have 

already turned to mechanization of the harvesting and production processes. These trends will likely increase if 

wages rise and could potentially lead to consolidation among growers. Some crops are not well suited for fully 

mechanical production, however. U.S. growers of such commodities may invest in technology that increases 

labour productivity, such as conveyor belts now common in Southern California strawberry fields.Although 

mechanization is attractive in many cases, the costs associated with converting to mechanical processes are high, 

and larger farms typically stand to profit the most from mechanization. Moreover, growers may be hesitant to 

adopt the technology because of concerns about loss of quality. Given the difficulties associated with converting 

to mechanized production in the short run, the affordability of hired farm labour, and immigrant labour in 

particular, takes on greater importance. It is estimated that, for the past 15 years, about half of all hired labourers 

working in crop agriculture have lacked the proper immigration designation to work in the United States. 

Immigration policy, which influences the supply of and demand for labour as well as food prices ultimately paid 

by the consumer, is an important issue in the agricultural sector. (U.S. Government, 2013) 

In the developping countries, agriculture is a labour intensive activity.  For example, in India cost of cultivation 

data shows that labour accounts for more than 40 percent of the total variable cost of production in most cases. 

(Government of India, 2013) 

Transaction costs can also be an obstacle to adopting sustainable practices. Well-organized production systems 

require more coordination, for example in managing common-property natural resources, or in coordinating 

post-harvest, processing, storage and marketing activities. This implies significant investments in social capital. 

Transitioning to sustainable consumption systems incurs a similar set of costs. Reducing waste involves not only 

investment and operating costs, but also the transaction costs of coordination among production, processing, 

storage and marketing phases. (FAO, 2012) 

Poor governance, absence of rule of law, high levels of corruption, insecure property rights, arbitrary trade rules, 

taxation of agriculture relative to other sectors, failure to provide adequate infrastructure and public services in 

rural areas and waste of scarce public resources all increase the costs and risks associated with agriculture and 

drastically reduce incentives for investment in the sector. (FAO, 2012) 
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These higher costs will limit production increases and result in slower yield growth. Relatively slower rates of 

agricultural production growth will also slow the replenishment of stocks, which will make commodity markets 

more susceptible to high price variability.In developed countries, in some cases overall farm production costs 

are rising faster than the returns to farm production, making it difficult for existing farms to continue their 

operation. 

4. Review questions 

1. Identify and apply different concepts of costs that figure in a firm‘s decision making, including explicit 

versus implicit costs, opportunity cost, economic versus accounting costs, and sunk versus nonsunk costs. 

2. Distinguish between economies of scale and diseconomies of scale. 

3. Explain and distinguish between the concepts of short-run average cost, short-run marginal cost, average 

variable cost, and average fixed cost. 
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8. fejezet - 8. Market equilibrium and 
product price: perfect competition 

Perfect competition is worth studying on the one hand because markets of most agricultural products, as a 

number of important real-world markets, show the features of this market structure, on the other hand because 

the theory of perfect competition forms an important foundation for other market structures, such as monopoly, 

oligopoly, and monopolistic competition, the topic of the next chapter. In this chapter we will understand the 

determination of prices in perfectly competitive markets. 

1. 8.1. Characteristics of perfect competition 

Microeconomics has several assumptions about the model of pure competition. A perfectly competitive market 

of a product has the following characteristics: 

a. It consists of many buyers and sellers. Each buyer‘s purchases are so small that they have an imperceptible 

influence on market price. Each seller‘s output is so small in comparison to market demand that it has an 

indiscernible impact on the market price. 

b. The product is homogenous. The products of all firms are perceived to be identical, so one seller‘s product 

can easily be substituted with another seller‘s product. 

c. Consumers have readily available (perfect) information about price, quality of the product, market 

opportunities and production technology. 

d. There are no entry and exit barriers, that is easy to start or discontinue a business in the industry. Doesn‘t 

exist significant legal, technical, financial, or other obstacles that prohibit new firms from coming into being 

and selling their outputs in competitive markets. 

e. Resources are mobile, that is easy to move resources from this industry to an alternative use. 

The above characteristics have some implications for functioning of purely competitive markets. First of all, 

sellers and buyers act as price takers. Because each competitive firm offers a negligible fraction of total supply, 

the individual firm cannot perceptibly influence the market price which is established by the forces of total 

supply and demand, so firms take the market price of the product as given when making an output decision. 

Because of their large numbers, buyers can also merely adjust to the market price, which it must regard as given 

determined by the market, when making purchase decisions. Agricultural producers are generally price takers. 

Individual producers cannot increase prices to pass along higher production costs. Higher energy costs, 

increased regulatory burdens, and other increased input costs simply reduce a producer‘s net returns. Another 

consequence of our assumptions is that transactions between sellers and buyers occur at a single market price. 

Because the products of all sellers are perceived as identical and the prices of all firms are known, a consumer 

will purchase at the lowest price available in the market: no sales can be made at any higher price. Lastly, in a 

competitive market, there is no non-price competition. Because firms are producing identical products, there is 

no room for example for advertising or sales promotion. 

2. 8.2. Supply behaviour of competitive firms 

In this part of the chapter, we explain how the desired production level of a profit-maximizing firm depends 

upon the cost of production. We presume that for a firm that is acting on its owners‘ behalf the appropriate 

objective is economic profit. Our central question is: How much output should a price taker firm produce given 

market conditions? 

Assuming that the firm produces and sells a quantity of output q, its total economic profit (Tπ) is Tπ = TR(q) – 

TC(q), where TR(q) is the total revenue derived from selling the quantity q and TC(q) is the total economic cost 

of producing the quantity q. Total revenue equals the market price p multiplied by the quantity of output q 

produced by the firm: TR(q) = p·q. Since the firm is a price taker, it takes the market price (p)as given; its goal 

is to choose a quantity of output q to maximize its total profit. To answer the question how will change the profit 
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when the level of the production varies, it is useful consider the additional amount of the revenue the firm would 

obtain if it produce and sold one extra unit of output. 

The marginal revenue (MR) is the rate at which total revenue changes as the level of output 

varies. 

MR(q) ≈ ΔTR(q)/Δq        MR(q) = dTR(q)/dq 

For a price-taking firm, each additional unit sold increases total revenue by an amount equal to the market price. 

Thus, for a price taking firm, marginal revenue is equal to the market price: MR(q)≡ p ( the symbol ≡ means that 

the marginal revenue equals to market price at any level of q). 

Let‘s see how will profit change varying the level of output. Figure 8.1. shows that for quantities between q1 

and the profit-maximizing quantity q*, producing more product increases profit. Increasing the quantity in this 

range increases total revenue faster than total cost: dTR(q)/dq> dTC(q)/dq, or p>MC(q). When p >MC(q), each 

time the producer increases its output by one unit, its profit goes up by p – MC, the difference between the 

marginal revenue and the marginal cost of that extra unit. Similarly, for quantities greater than q*, producing 

fewer product increases profit. Decreasing quantity in this range decreases total cost faster than it decreases total 

revenue that is, marginal revenue is less than marginal cost, or p<MC(q). When p<MC(q), each time the 

producer reduces its output by one unit, its profit goes up by MC – p, the difference between the marginal cost 

and the marginal revenue of that extra unit. 

8.1. ábra - Figure 8.1. Profit maximizing output of a price taking firm 

 

If the firm can increase its profit when either p >MC(q)or p<MC(q), quantities at which these inequalities hold 

cannot maximize its profit. It must be the case, then, that at the profit-maximizing output, p= MC(q). As p ≡ 
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MR(q) this condition can be written in the following form: MR(q)= MC(q). Figure 8.1. also shows that there is 

two level of output (q1 and q*) at which MR(q)= MC(q), but at the output level q1 the profit is negative so it 

can not be a profit-maximising output quantity. 

The profit-maximization conditions: a price-taking firm maximizes its profit when it 

produces a quantity q* at which the marginal cost equals the market price and at which the 

marginal cost function is rising: 

p= MC(q)                or        MR(q) = MC(q) 

and                 dMC(q)/dq> 0 

These conditions mean that a profit-maximizing firm will set its output at that level where marginal cost equals 

price and is increasing. This is apply to almost any price level so as the market price changes the optimal level 

of output will vary that is these conditions create a relationship between optimal output and price thus define the 

profit-maximizing competitive firm‘s individual supply function (with the conditions that the firm has certain fix 

costs). But this is not true for all prices. When the price is so low that the total revenue of the firm is less than its 

variable costs, the firm will minimize its losses by shutting down. The crucially low market price at which 

revenues equal variable cost is called shutdown point. Even shutting down, the firm will not avoid a loss since it 

remains liable for its fixed cost whether or not it operates. The relevant question is whether the firm will lose 

less by continuing to operate or by shutting down. 

Figure 8.2. illustrates the case where despite losses the firm‘s best option is to continue the production rather 

than shut down. With the price p1, the firm‘s optimal output q* (when its loss is minimal) is the point where 

price equals marginal cost. Because the average total cost function lies above the price line everywhere, the firm 

incurs losses at all output levels, but at q* the loss is the smallest. The rectangle BCFE shows the amount of the 

loss (–Tπ(q*)). The line segment CF indicates the loss per unit (p – AC(q*)), and the EF, the number of units 

produced and sold (q*). 

8.2. ábra - Figure 8.2. Operating at a loss in short run 

 

The area of the larger rectangle BCDA shows the total fixed cost at the output level q*. The line segment CD 

indicates the average fix cost (AFC(q*)), and multiplying this by the number of units produced q* (the length of 

the rectangle) we get the total fixed cost (TFC(q*)), what the firm will lose if shutting down. As we can see it is 

less costly to continue producing because the amount of the loss (–Tπ(q*)) is lesser than the total fixed cost 

(TFC(q*)) so a profit-maximizing firm may in the short term continue to operate even though it is losing money 

(it realises negative economic profit). As we saw, a profit-maximizing firm, in that case also, will decide how 

much to produce and sell depending upon its costs of production: the optimal level of output is determined by 

the condition p= MC(q). Thus, we can now describe the profit-maximizing competitive firm‘s individual supply 

function (Figure 8.3.). 

8.3. ábra - Figure 8.3. Individual supply function of a profit-maximizing competitive 

firm 
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A profit-maximising firm‘s individual short-run supply function is the portion of its 

marginal cost function above the minimum level of average variable cost. For prices below 

this value, the firm supplies zero output, and its supply function is a vertical line coinciding 

with the vertical axis. 

3. 8.3. Supply behaviour in competitive market 

Having derived the short-run supply function for an individual price-taking firm, let‘s now see how to go from 

the firm‘s supply function to the supply function for an entire industry. As the number of firms in the industry is 

fixed in the short run, market supply at any price is equal to the sum of the quantities that each established 

producer supplies at that price. 

The short-run market supply function is derived by horizontally summing the supply 

function of the individual firms. 

Because each firm‘s supply function coincides with its marginal cost function (over the range of prices for 

which the firm is willing to produce positive output), the market supply function tells us the marginal cost of 

producing the last unit supplied in the market. 

The process of obtaining the market supply function by summing the individual firm supply functions is 

applicable only if the prices that firms pay for their inputs are constant as the market output varies. The 

assumption that input prices are constant may be valid in many markets. For example, if the industry‘s demand 

for the services of unskilled labour is but a small fraction of the overall demand for unskilled labour throughout 

the economy—as generally it is the case for agriculture—then changes in industry output would have a 

negligible effect on the wage rate for unskilled workers. 

4. 8.4. Producer surplus 

Producer surplus provides a measure of the net benefit received by price-taking firms from supplying a product 

at a given price. 

Individual producer surplus is the economic measure of the difference between the amount 

that a firm receives from selling a good at a given price in the market and the minimum 

amount the firm would be willing to accept in order to be ready to supply the good in the 

market. 

Figure 8.4. shows the producer surplus for a firm that faces a marginal cost function MC(q)and an average 

variable cost function AVC(q).For this firm, as we saw, the supply function is the 0E fraction of the vertical axis 

up to the shutdown price p0, and above this price, it coincides with the MC(q) function. When the market price 

is p1, the firm‘s optimal output equals with q1. In that case, the firm‘s producer surplus is the area of region 

FBCE (the area between the supply function and the market price). This area is the sum of two parts: rectangle 

FACE and triangle ABC. Rectangle FACE is the difference between total revenue and the total cost of the first 

q0 units supplied. It thus represents the producer surplus of these q0 units. Triangle ABC represents the 
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producer surplus of the last (q1 – q0) units supplied. For each additional unit of output in this range, the firm‘s 

profit goes up by the difference between the price and the marginal cost of that additional unit, and so area ABC 

is the additional profit due to increasing output from q0 to q1 units. As before, the overall producer surplus at a 

market price p1 (area FBCE) equals the difference between the firm‘s total revenue and its total nonsunk cost 

when it supplies q1 units. 

In the short run, when some of the firm‘s fixed costs might be sunk, a firm‘s producer surplus and its economic 

profit are not equal, but differ by the extent of the firm‘s sunk costs—in particular, economic profit equals total 

revenue minus total costs, while producer surplus equals total revenue minus total nonsunk cost. However, in 

the long run, when all costs are nonsunk (i.e. avoidable), producer surplus and economic profit are the same. 

8.4. ábra - Figure 8.4. Producer surplus of a firm 

 

We can add the individual producer surpluses of firms to calculate the total producer surplus (market level 

producer surplus), the total gains to all firms in the market. 

Total producer surplus in a market is the sum of the individual producer surpluses of all the 

sellers of a good. 

Economists use the expression producer surplus to refer to either total or individual producer surpluses. 

One of the remarkable features of a perfectly competitive market is thatin equilibrium a competitive market 

allocates resources efficiently. Figure 8.5. illustrates this point. 

In a competitive equilibrium, the market price is p* and the quantity exchanged is Q*. Consumer surplus is area 

AVR, and producer surplus is area AWR. The supply curve indicates that the marginal cost of producing the Q* 

unit is p*. The market is allocating resources efficiently because every consumer willing to pay at least the 

marginal cost of p* is receiving the good, and every producer who wants to supply the good at that price is 

doing so. The sum of consumer and producer surplus will be VRW, the area below the demand curve D and 

above the supply curve S. It can be easily shown that any production level other than Q* per year will lead to a 

total surplus that is less than VRW. It follows that the efficient (total surplusmaximizing) level of output is the 

one determined by the intersection of the supply and demand curves, that is, the perfectly competitive 

equilibrium. 

8.5. ábra - Figure 8.5. Economic efficiency in competitive market 
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5. 8.5. Agriculture and the purely competitive market 
model 

Agriculture is perhaps the only major industry which approximates the purely competitive market model. 

Basically, nearly all characteristics mentioned in the first point of this chapter are valid for many agricultural 

markets. There are hundreds of thousands of farmers producing a product such as wheat, corn, soybeans, 

etc.which is obviously standardized or uniform, so agricultural goods are perhaps the best example for 

homogenous product. Each firm supplies such a small fraction of the total that no single farmer or rancher has 

any control over the market price. The individual farmer accepts the market price which exists in a highly 

organized market as a datum over which he or she has no influence. Therefore, it is reasonable to view an 

individual farm as a price taker.The farmer can sell as much or as little as he or she wants without affecting the 

price. Farmers know that thousands upon thousands of other farmers and ranchers are producing an identical 

product and that buyers are well aware of this. Hence, advertising by an individual producer would be futile, a 

sheer waste of time, effort and money. Let‘s see an example from the real world! ―New Zealand dairy farmers, 

operating in a free and competitive market with no government subsidies, have become world cost leaders in the 

production of milk and have diversified along the value chain into the processing and marketing of dairy 

products. Through Fonterra, their dairy processing and marketing cooperative, they have captured 40% of the 

world dairy export market with branded New Zealand dairy products. As a result, New Zealand dairy farmers 

have high incomes and have accumulated significant net worth, compared with the average net worth of all 

families in New Zealand. Their success can be attributed to good farm management and a willingness to take 

risks.‖ (Painter, 2007) Yet, as we will see in the next chapters, agricultural markets are more complex that the 

model of pure competition. 

6. Review questions 

1. Describe the conditions that characterize a perfectly competitive market. 

2. Explain the difference between economic profit and accounting profit. 

3. Illustrate graphically the profit-maximization condition for a perfectly competitive firm. 
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9. fejezet - 9. Monopoly and imperfect 
competition 

In the preceding chapter we analyzed the pure competition but in real economiesvery few markets can be 

classified as perfectly competitive. The extreme opposite of perfect competition is called monopoly, a market 

structure in which there is only one firm in the market.Therefore, evidently, the monopolist has no rivals. 

1. 9.1. Monopoly 

Basic characteristics of monopoly: i) single seller; ii) there is no close substitute of the commodity of the firm; 

iii) no entry for new firms; iv) economic profit in the long run; v) a monopoly can sustain losses equal to fixed 

cost in the short run; vi) the demand curve of the monopoly is downward sloping; vii) a monopoly is a price 

maker. 

A monopoly is a market structure in which a commodity is supplied by a single firm. 

A monopsony consists of a single buyer purchasing a good from many suppliers. 

Although pure monopolies are not widespread in agriculture, many markets operate under near-monopoly 

conditions, in which a single firm accounts for a significant share of sales. For the purposes of regulation, 

monopoly power exists when a single firm controls at least 25% of a particular market. Market power arises 

from economies of scale (the forces that reduce the average cost of producing a product as the firm expands the 

size of its output in the long run), ownership of essential or unique resources, regulation, intellectual property, or 

product differentiation. 

Whether a firm operates as a pure monopoly or a near-monopoly, it must recognize that its output decision 

critically affects the market price for its product. For example, if the firm reduces its rate of production, the price 

of the product will probably rise. Of course, the monopolist must recognize that the properties of the demand 

function will affect the price it can set in the market. 

1.1. 9.1.1. The profit maximization condition 

As monopolist is the only seller in the market, he faces the market demand functionD. For simplicity, we 

assume that this demand function is linear, and its describing equation is P(Q) =a– b·Q (Figure 9.1.). As we 

move along the demand function, different quantities and their associated prices generate different amounts of 

total revenue for the monopolist. The monopolist‘s total revenue is TR(Q) = P(Q)·Q =a·Q – b·Q2.Let‘s further 

suppose that the monopolist‘s total cost of production is given by the equation TC(Q) = c·Q2. 

Figure 9.1. illustrates total revenue, total cost, and profit graphically, revealing that TC increases as Q rises. By 

contrast, TR and profit first rise as Q increases but then fall. The monopolist‘s profit is maximized at the output 

levelQ*. 

9.1. ábra - Figure 9.1.Profit maximization by a monopolist 
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For quantities less than Q*, increasing the output increases total revenues more than it increases total cost. As 

Figure 9.1. shows, over this range of output, the monopolist‘s marginal revenue exceeds its marginal cost: MR 

>MC. For quantities greater than Q* producing less output increases profit. Over this range, decreasing quantity 

decreases total cost faster than it decreases total revenue. Over this range of output, the monopolist‘s marginal 

revenue is less than its marginal cost: MR <MC. Consequently, the only situation at which the monopolist 

cannot improve its profit by increasing or decreasing output is where marginal revenue equals marginal cost. 

The profit-maximization condition for a monopolist claims that a monopolist maximizes 

profit by producing a quantity at which marginal revenue equals marginal cost. 

MR(Q*) = MC(Q*)                where Q* denotes the profit-maximizing output. 

The above form of the profit-maximization condition is a general one, applying to both monopolists and 

perfectly competitive firms. 

Contrary to a price-taking firm, where marginal revenue equals the market price, for a monopolist, marginal 

revenue is not equal to market price. To show that (see Figure 9.2.), suppose the monopolist initially produces 

Q1, charging a price of P1. The total revenue it gets at this price corresponds to area A + area B. Now suppose 

the monopolist would produce a larger output, Q2. To sell this quantity, it must lower its price to P2, as dictated 

by the market demand curve. The monopolist‘s total revenue is now equal to area B + area C. Thus, the change 

in the monopolist‘s revenue when it increases output from Q1 to Q2 is area C minus area A. The change in the 

monopolist‘s total revenue is: ΔTR = P1·ΔQ –Q1·ΔP. 

9.2. ábra - Figure 9.2.The change in total revenue when monopolist increases output 
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Two important observations about the price–output behaviour of monopoly should be emphasised: i) the profit-

maximising monopolist will always avoid the inelastic segment of its demand curve in favour of some price–

quantity combination in the elastic segment; ii) the notion of a supply curve does not apply in a purely 

monopolistic (or any other imperfectly competitive) market. At any given demand and cost conditions, there 

will be only one profit-maximising price–output combination. 

Most real marketslie between the two extremes ofperfect competition and monopoly. The vast majority of firms 

do compete with each others, often quite aggressively, and yet they are not price-takers: they do have some 

degree of market power: these market structures are cold imperfect competition. There are two types of 

imperfect competition, namely, oligopoly and monopolistic competition. 

2. 9.2. Oligopoly 

Market structures differ on two important dimensions: the number of firms and the extent of product 

differentiation. 

Oligopoly is a market situation of imperfect competition in which an industry is dominated by 

a small number of suppliers. 

We can distinguish four market structures of imperfect competition: i) homogeneous products oligopoly 

markets, in which a small number of firms sell products that have practically the same attributes, performance 

characteristics, image, and (ultimately) price; ii) dominant firm markets, one firm possesses a large share of the 

market but competes against numerous small firms, each offering identical products; iii) differentiated products 

oligopoly markets, a small number of firms sell products that are substitutes for each other but also differ from 

each other in significant ways, including attributes, performance, packaging, and image; iv) monopolistic 

competition refers to a market in which many firms produce differentiated products that are sold to many 

buyers. 

The key characteristic of oligopolistic market structures is the presence of strategic interaction among firms. As 

there are few firms in the industry, each firm has direct impact on the price that the other firms in the industry 

can charge. 

Table 9.1. Types of market structures 
 

Product differentiation Number of firms 

Many Few One dominant One 

Firms produce identical 

products 
Perfect competition Homogeneous product 

oligopoly 
Dominant firm Monopoly 
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Firms produce 

differentiated products 
Monopolistic competition Differentiated product 

oligopoly 

  

Microeconomics offers quite a few different models of oligopoly, based on different assumptions about how 

oligopolistic firms might interact. 

The so called Cournot model pertains to a homogeneous products oligopoly. The simplest version of the model 

considers a duopoly market, a market in which there are only two firms. The firms choose their output 

simultaneously, without colluding with each other (―noncooperatively‖), and with no information about each 

other‘s strategy (reaction function). 

A reaction function is a curve that shows a firm‘s profit-maximizing choice of output (or 

price) for each possible action of a competitor firm. 

Once both firms choose their output, the market price instantly adjusts to clear the market. That is, given the 

firms‘ output choices, the market price becomes the price at which consumers are willing to buy the firms‘ 

combined output.Each firm‘s output choice depends on the market price, but the market price depends on the 

combined output of the two firms—that is, the market price isn‘t known until both firms have made their output 

choice. Thus, in this model, firms act as quantity takers. 

The key feature of the market equilibrium applies to the Cournot duopoly: no firm has an incentive to deviate 

from its profit-maximizing decision once the market equilibrium has been attained. 

The Cournot equilibrium is an equilibrium in an oligopoly market in which each firm 

chooses a profit-maximizing output given the output chosen by other firms. 

The Cournot equilibrium price will be less than the monopoly price but greater than the perfectly competitive 

price. With a larger number of firms in the industry, the Cournot equilibrium industry output goes up and the 

equilibrium market price goes down. (In a certain way, the so called Bertrand model in which each firm selects 

a price and stands ready to meet all the demand for its product at that price is a pair of the Cournot model, even 

if it make a different prediction about the quantities, prices and profits.) 

In the so called Stackelberg model of oligopoly, one firm (the leader) makes its quantity choice first. The other 

firm (the follower) observes that output and then makes its quantity choice. The leader generally produces a 

higher quantity of output compared to the Cournot equilibrium, while the follower produces less than its 

Cournot equilibrium output. By deciding about its quantity first, the leader can influence the follower‘s output 

decision to its benefit. As a result, the leader earns a higher profit than it would have earned at the Cournot 

equilibrium. 

In some industries, a dominant firm that possesses a considerable share of the marketcompetes against many 

small producers, each of whom has a small market share.The dominant firm sets the market price and splits the 

market demand with a group of small firms that constitute the industry‘s competitive fringe. Fringe firms 

produce identical products and act as perfect competitors: each chooses a quantity of output, taking the market 

price as given. 

Now, we take a short look at product differentiation and explore how firms in a differentiated products 

oligopoly might compete against each other.In many markets, such as ready-to-eat breakfast cereals, beer, and 

soft drinks, firms sell products that consumers consider distinctive from each other. In these markets, we say 

that firms produce differentiated products.Product differentiation is a method used by some firms for 

development or incorporation of attributes(such asquality, styling, packaging, service, etc.) to make a product 

more attractive. 

Product differentiation is the process of distinguishing a product from substitute products, to 

make it more attractive to a particular market. 

Successful product differentiation creates a competitive advantage for the firms, as custumers view the product 

as unique or superior. Advertising and promotion of a product is based on its differentiating characteristics. 

Leading food manufacturing firms can differentiate products using branding strategies supported by significant 

advertising expenditures. Nevertheless, the companies‘ ability to respond to changing demands is a key factor 

http://www.businessdictionary.com/definition/development.html
http://www.businessdictionary.com/definition/incorporation.html
http://www.businessdictionary.com/definition/attribute.html
http://www.businessdictionary.com/definition/quality.html
http://www.businessdictionary.com/definition/final-good-service.html
http://www.businessdictionary.com/definition/advertiser.html
http://www.businessdictionary.com/definition/promotion.html
http://www.businessdictionary.com/definition/characteristic.html
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for attaining success in global food markets. As private labels grow globally, the space available for 

manufacturer brands dwindles. The survival of a manufacturer brand depends increasingly on being a leader. 

Despite barriers to entry of other large-scale firms, many oligopolies face competition at the margin from many 

small firms. The reason for this is that the small firms often produce a specialist product or serve a local market. 

These small firms are in a position somewhat like monopolistic competition: they produce a differentiated 

product and face few if any entry barriers themselves. 

3. 9.3. Monopolistic competition 

Monopolistic competition has characteristics of both competition and monopoly. Similar to competition, 

monopolistic competition has many firms, and free exit and entry. Similar to monopoly, the products are 

differentiated and each company faces a downward sloping demand curve. 

Monopolistic competition refers to a market situation with a relatively large number of 

sellers offering similar and differentiated products. 

Monopolistically competitive industries are typified by multiple distinct firms selling branded products that are 

slightly differentiated. These markets differ from traditional oligopoly structures in that barriers to entry are 

lower with economic profits diminishing as new entrants enter the market with slightly differentiated brands of 

their own. Brand advertising contributes to fixed costs in the short run because a firm must often set its 

advertising budget far in advance of sales. Under monopolistic competition, economic profit is short-lived as 

new firms enter the market and profits dissipate. Because barriers to entry are lower under monopolistic 

competition than under oligopoly or monopoly, firms can earn short-run economic profit by creating and 

marketing new products and reaping the short-term benefits of a price above both marginal and average cost, at 

least until rivals create their own slightly different versions of that product or new firms enter the market. Food 

products are increasingly heterogeneous as firms are able to create and market successful brands. Furthermore, 

as these firms turn to new branded product development and increased brand-level advertising to defend market 

share, many of these industries arguably resemble monopolistically competitive industries. (Boland et al., 2012) 

In choosing their prices, monopolistic competitors behave much like the differentiated products oligopolistic 

firms. Even though the market is fragmented, each firm‘s demand curve is downward sloping because of 

product differentiation. Taking the prices of other firms as given, each firm maximizes its profit at the point at 

which its marginal revenue equals marginal cost. 

Fast Food industry is a perfect example to monopolistic competition. McDonald‘s, Burger King, Kfc, Subway 

are the biggest players of this game. We can see the all characteristics of monopolistic competition in this sector. 

4. 9.4. Quantitative metrics to describe the structure 
of a market 

Economists use several different quantitative metrics to describe the structure of a market. One common metric 

is the four-firm concentration ratio (4CR). This metric calculates the share of industry sales revenue accounted 

for by the four firms with the largest sales revenue in the industry.Another metric used to characterize market 

structure is the Herfindahl – Hirschman Index (HHI). This index takes the market share of each firm in the 

industry, squares it, and sums the squared market shares across all firms in the industry. 

Perfectly competitive and monopolistically competitive industries would be expected to have very low 4CRs 

and HHIs. By contrast, monopoly and dominant firm markets would have quite large 4CRs and HHIs (in fact, as 

just noted, a monopoly industry would have an HHI of 10,000, and its 4CR would equal 100), while oligopoly 

industries (with either homogeneous or differentiated products) would have intermediate 4CRs and HHIs. 

The structure of the global food industry is continually changing and evolving as food suppliers, manufacturers, 

and retailers adjust to meet the needs of consumers. We can recognise a strong concentration process all over the 

world. The great changes in concentration and specialisation occurring in agricultural systems are becoming 

more and more ulinked to other great transformations such as those occurring in retailing systems and food 

consumption. For example, the food sector in the European Union is characterised by significant concentration 

within both the industry producing foodstuffs and the retail industry selling those products on to final 

consumers. As for the structure of food manufacturing, it is to remark that the concentration at the EU level is 
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fairly high: on average, the 5 firm concentration ratio is 30%, with an increasing importance of the world‘s 

largest food multinationals. Four firms in particular – Unilever, Nestlè, Philip Morris and Danone – reappear 

frequently as the leaders in many individual product markets. 

The same phenomena can be observed in the United States. According to data compiled by the University of 

Missouri-Columbia in 2012, in the agriculture and food sector of the United States, the four largest companies 

controlled 82 percent of the beef packing industry, 85 percent of soybean processing, 63 percent of pork 

packing, and 53 percent of broiler chicken processing. (Food and Water Watch, 2012) Two companies, DuPont 

(Pioneer) and Monsanto control 58% of the U.S. market for corn seed. Only three companies (Archer Daniels 

Midland, Bunge and Cargill) control 90% of the global grain trade. This means farmers in Iowa and elsewhere 

have had less and less options for selling their grain. These companies can also manipulate the price of corn on 

the Chicago Board of Trade. Three meatpackers (JBS Swift, Tyson, Cargill) control nearly 90% of the 

meatpacking industry. Four companies control 66% of the pork industry. (Smithfield, Tyson, Cargill and JBS 

Swift) process most of the pork in the U.S. Now they are expanding their factory farm model to places such as 

Poland, Romania and Mexico. A Mexican Smithfield plant is suspected of being behind the recent outbreak of 

Swine Flu. Factory farms provide the perfect conditions for new flu viruses that resist antibiotic treatment. Four 

companies control 60% of the poultry industry. Contract poultry growers usually are under the thumb of 

Pilgrim‘s Pride, Tyson, Perdue and Sanderson Farms. 

5. Review questions 

1. Compare the market equilibrium in a competitive market with the profit-maximizing choices of a monopolist. 

2. Analyze how competing sellers can raise their combined profit by restraining competition through cartels and 

horizontal integration. 

3. Describe the monopolistically competitive market structure and give some examples. 

4. Describe the oligopoly market structure and give some examples. 
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10. fejezet - 10. Government 
intervention 

Markets not necessarily deliver the best outcomes for economic actors, consumers, companies, and the whole 

society, so several forms of government intervention are necessary. In order to address this, governments set 

legal and institutional frameworks for markets and companies to operate in.They put in place rules and 

regulations that determine appropriate conduct of firms and individuals, and the institutions necessary for 

enforcing them.Governments across the world have recently intervened in markets more heavily than in many 

previous years. In this chapter, we survey some of the many forms of government intervention such as the 

impositions of taxes, subsidies to producers, price ceilings, price floors, and production quotas. 

1. 10.1. Forms of government interventions 

Depending on the reason for government intervention and the characteristics of each particular market, there are 

a number of types of intervention that governments can choose from.Governments can influence markets either 

through direct participation as a market maker or as a buyer or supplier of goods and services, or through 

indirect participation in private markets, for example, through legal instruments (such as setting product 

standards), plans, strategies, market-based instruments(like taxation, subsidies) or other measures. 

Governments shape the direction of markets through its ability to influence the economy via targets and policy 

statements formulated in various strategies, plans and programs. For example, Government has set challenging 

carbon emission reduction targets and made commitments to purchase low carbon technology, thereby sending a 

strong signal to the market that it should invest in low carbon markets and technology. 

Government can choose to intervene through regulation, for example to ensure minimum standards of health 

and safety, or that harmful ingredients are not allowed in food. Some degree of regulation is essential for 

modern markets to function. Buyers and sellers need to have confidence that the contracts they sign will be 

upheld and that property rights are clearly defined.Regulation typically consists of a set of rules administered by 

governments to influence the behaviour of firms and, consequently, economic activity. In this sense the term 

‗regulation‘ captures a wide range of government actions, from primary legislation setting market frameworks 

through to detailed regulations imposed and enforced by specialist thematic and sectoral regulators.Government 

uses a wide range of instruments to regulate markets, including permits, quotas, quality standards,price 

controls, and price support programs. As a broad guide, it is useful to distinguish between: i) regulations on 

parameters of price and quantity (including direct constraints on entry into a market), and ii) regulations on 

product characteristics, standards or quality. (OFT, 2009) 

A price ceiling is a legal maximum on the price of a good or service. If the price ceiling is below the equilibrium 

price, the quantity demanded exceeds the quantity supplied. Because of the resulting shortage, sellers must in 

some way ration the good or service among buyers. A price floor is a legal minimum on the price of a good or 

service. An example is the minimum wage. If the price floor is above the equilibrium price, the quantity 

supplied exceeds the quantity demanded. Because of the resulting surplus, buyers‘ demands for the good or 

service must in some way be rationed among sellers. 

Governments can intervene in competition when information problems arise, for example when consumers are 

unable to gather enough information about the products. In quite a few markets it is difficult for consumers to be 

certain about the quality of a good before buying it. This can be a drawback for suppliers of better quality 

products because they will find it difficult to convince customers to pay the higher prices which are necessary to 

cover any additional costs the producers have incurred. Government can intervene to help overcome these 

problems and empower consumers to make informed choices. For example, government can require 

appropriate labelling showing the provenance of food products. 

If the government wants to support the price at a level above the equilibrium price in a free market, it may use a 

quota to restrict the quantity that producers can supply. A quota is a limit on the number of producers in the 

market or on the amount that each producer can sell.Historically, quotas have been set in many agricultural 

markets. For example, the government may limit the number of acres a farmer can plant. Quotas are used in 

other industries, too. In many cities, governments limit the number of taxis that may be operated, often leading 

to fares higher than those that would be observed in unregulated markets.When the government imposes a quota 
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in a market with an upward-sloping supply curve and a downward-sloping demand curve, we observe the 

following effects: i) the market will not clear; there will be an excess supply of the good or service in the 

market.; ii) consumers will buy less of the good than they would in a free market; iii) consumer surplus will be 

lower than with no quota; iv) some (but not all) of the lost consumer surplus will be transferred to producers; v) 

because there is excess supply with a quota, the size of the producer surplus will depend on which of the 

producers actually supply the good; producer surplus may either increase or decrease with a quota; vi) there will 

be a deadweight loss. 

Before we turn to the analysis of specific government interventions (taxes and subsidies), it is important to 

preview how we will be conducting our analysis. In this chapter, we will use a partial equilibrium approach, 

usually focusing on only a single market. A partial equilibrium approach will not allow us to ask how a specific 

instrument affects prices in other markets. To examine how a change in one market affects all markets 

simultaneously, we would need to employ a general equilibrium model. A general equilibrium analysis 

determines the equilibrium prices and quantities in all markets simultaneously. The conclusions we draw from a 

partial equilibrium analysis may not always be the same as those found with a general equilibrium approach. 

Nevertheless, a partial equilibrium framework can often be used to gain important insights about the primary 

effects of government intervention. 

2. 10.2. Taxes 

All governments—from the federal government in the United States or Germany to the local governments in 

small towns—use taxes to raise revenue for public projects (such as roads, schools, and national defence) and 

influence the decisions of consumers and firms. Taxes affect competition by changing the costs of some 

businesses, and hence influencing their production decisions. On the demand-side—by increasing the cost to 

consumers—taxes affect consumption decisions and attempt to instigate cultural change (e.g. dietetic habits) 

what may have longer lasting effects. Thus, there are several reasons why taxes and subsidies might be used. For 

example: i) taxes can be used to influence the incentives and behaviour of private firms;ii) to address market 

failures (common examples include the subsidy of education, innovation, and low-carbon and environmentally 

friendly goods or the taxation of pollution); iii) to achieve wider social objectives (taxes can be used to 

redistribute income between groups); iv) taxes are primarily a source of revenue for government to fund its 

activities and services.Taxes can be indirect and levied on transactions (e.g. value added tax, VAT), that do not 

vary with the income or status of the consumer, or direct (such as income tax), which varies with income and 

other characteristics, such as whether a person has children. 

2.1. 10.2.1. Incidence of a tax 

We explain the incidences of taxes using the example of excise tax. An excise tax is a tax on a specific 

commodity, such as gasoline, alcohol, tobacco, or airline tickets. Economists often use a partial equilibrium 

model to study the effects of an excise tax on a competitive market. For example, we might ask how a gasoline 

tax will affect the price consumers pay for gasoline, as well as the price producers receive. A partial equilibrium 

analysis of the gasoline market will treat the prices of other goods (such as automobiles, tires, and even ice 

cream) as constant. However, if a gasoline tax is imposed, the prices of other goods may change, and the partial 

equilibrium framework will not capture the effects of those changes. 

Suppose the government imposes an excise tax of T per unit. The tax creates a ―tax wedge‖ between the price 

consumers pay for the good and the price that sellers receive. One way to think about this wedge is to imagine a 

seller has the ―administrative responsibility‖ to collect the tax. (This is how most excise taxes actually work in 

practice.) If buyers are charged a market price p, the seller immediately transfers T per unit to the government 

and pockets the remaining (T – p) per unit as revenue. More generally, the price ps that a seller receives will be 

T less than the price pdthat a buyer pays, ps= pd– T, or equivalently, pd= ps+ T. 

In a market with an upward-sloping supply curve and a downward-sloping demand curve, the effects of an 

excise tax are as follows (Figure 10.1.):i) the market will underproduce relative to the efficient level (i.e., the 

amount that would be supplied with no tax); ii) consumer surplus will be lower than with no tax; iii); producer 

surplus will be lower than with no tax; iv) the impact on the government budget will be positive because tax 

receipts are collected (the tax receipts are part of the net benefit to society because they will be distributed to 

people in the economy); v) the tax receipts will be less than the decrease in consumer and producer surplus 

(thus, the tax will cause a reduction in net economic benefits (a deadweight loss). 

10.1. ábra - Figure 10.1. Impact of an excise tax 
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In a market with an upward-sloping supply curve and a downward-sloping demand curve, an excise tax will 

increase the market price that consumers pay but will decrease the net after-tax price that sellers receive. The 

incidence of a taxis the effect that the tax has on the prices consumers pay and sellers receive in a market. The 

incidence, or burden, of the tax is shared by both consumers and producers. 
 

 
With no tax With tax Impact of tax 

Consumer surplus A + B + C + E A – (B + C + E) 

Producer surplus F + G + H H – (F+ G) 

Government receipts from tax zero B + C + G B + C + G 

Net benefits (consumer surplus + producer 

surplus + government receipts) 
A+B+C+E+F+G+H A + B + C + G + H – (E+ F) 

Deadweight loss zero E+ F E+ F 

The incidence of a tax depends on the shapes of the supply and demand curves. Figure 10.2. illustrates two 

cases. In both cases the equilibrium price with no tax is p*. However, the effects of a tax of T are quite different 

in the two markets. 

10.2. ábra - Figure 10.2. Incidence of a tax 
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The incidence of a tax depends on the price elasticities of supply and demand.In case (a) the demand is 

relatively inelastic, and the supply is quite elastic. The tax increases the amount consumers pay by Δp1a and 

reduces the amount producers receive by Δp2a. The price change resulting from the tax is larger for consumers 

because demand is comparatively inelastic. 

In case (b) the supply is relatively inelastic, while the demand is comparatively elastic. Therefore, the tax has a 

larger impact on producers, decreasing the price they receive by Δp2b, while increasing the price consumers pay 

by only Δp1b.The burden tends to fall on the side of the market that is less elastic because that side of the 

market can respond less easily to the tax by changing the quantity bought or sold.The incidence of a tax does not 

depend on whether the tax is levied on buyers or sellers. 

3. 10.3. Subsidies 

Common types of subsidy include direct grants, soft loans, capital injections, tax exemptions, equity 

participation, and guarantees. Support can also involve providing economic advantages, for example allowing a 

firm to buy or rent publicly owned land at less than the market price, or by giving a firm privileged access to 

infrastructure without paying a fee. Subsidies may constitute state aid and require legal cover. Subsidies might 

be used to temporarily support companies in financial trouble (e.g. to address cyclical difficulties), particularly 

when their collapse would have wide-ranging systemic consequences or when firms are generally financially 

viable but temporarily cannot access finance. 

Governments may choose subsidies for several reasons: to achieve wider social objectives, for reasons of equity, 

to subsidise disadvantaged regions, areas, or groups. 

We can consider a subsidy as a negative tax: buyers pay the market price pd, and the government then pays each 

seller a subsidy of T per unit on top of this price so that the after-subsidy price received by a seller, ps, is equal to 

pd+ T. Many of the effects of a subsidy are the opposite of the effects of a tax: i) the market will overproduce 

relative to the efficient level (i.e., the amount that would be supplied with no subsidy);ii) consumer surplus will 

be higher than with no subsidy; iii) producer surplus will be higher than with no subsidy;iv) The impact on the 

government budget will be negative (government expenditures on the subsidy constitute a negative net 

economic benefit since the money to pay for the subsidy must be collected elsewhere in the economy); v) 

government expenditures on the subsidy will be larger than the increase in consumer and producer surplus 

(thus, there will be a deadweight loss from overproduction). 

Subsidies can have important effects on competition, particularly where they have a differential impact on firms 

in a market. Whether or not a subsidy falls within the scope of European state aid rules, Government should 

make sure that the benefit of giving aid outweighs the potential costs of distorting competition. 

There are quite a few risks of subsidizing policy: i) the subsidy may increase the potential for anti-competitive 

behaviour by firms (this might be the case if the subsidy results in the recipient firm significantly increasing its 

market share); ii) the subsidy might undermine the mechanisms that ensure efficiency in the market (for 

example, the recipient firm could be under less financial pressure to be competitive or a subsidy may mean that 
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an inefficient firm stays in the market); iii) significant sums of money might be spent by market participants in 

seeking subsidies, or that subsidies could distort firms‘ investment and R&D decisions. 

4. 10.4. Government interventions and agriculture 

Since there are many small consumers and producers of agricultural commodities in all countries, agricultural 

markets are often good examples of perfectly competitive markets. Absent price supports, the forces of supply 

and demand would lead to a competitive equilibrium and an economically efficient allocation of agricultural 

resources. Nevertheless, for several reason, government intervention is very common in the sector and its form 

is various. 

Strategies, plans and programs — Many national policies attempt to influence the direction of developments in 

rural areas, including (multifunctional) agriculture. For example, in the member states of the European Union, 

national rural development plans (NRDPs), a variety of national agro-environmental programs, and national 

sustainable development strategies (NSDSs) are indubitably amongst the most important policy instruments 

influencing rural affaires. 

Regulation — From the vast topic of regulations, we stress on impact of standards on agricultural trade. 

Agricultural standards are generally set in industrialised countries, largely driven by the fact that nearly 80% of 

processed food exports from developing countries go to markets in developed countries, but developing 

countries‘ markets for agro-food products are increasingly shaped by those standards. The recent economic 

literature on standards suggests that, while stronger or more harmonised standards are clearly associated with 

increased trade in manufacturing supply chains, this is less clear-cut in the case of agricultural trade. 

Agricultural trade increases, and in particular the movement of agricultural products from low-income to 

middle-income countries for intermediate processing, are often associated with weaker standards. Agricultural 

producers that are unable to meet the higher product standards required in developed country markets are 

pushed ―upstream‖ in the supply chain (Ferrantino, 2012). On the other hand, van Tongeren et al. (2009) find 

that although meeting the standards‘ requirements generates additional production costs, standards may also 

expand trade as they enhance demand for a good through better information about the good or by enhancing the 

good‘s characteristics and attractiveness for the consumer. The costs of compliance with applicable standards 

will frequently shape the decision of producers whether or not to attempt to meet elaborate standards, sell to 

developed economies at higher unit values and possibly retain more steps of the production process at home. 

The rejection of agricultural imports due to poor compliance with importing countries‘ standards cost low- and 

middle-income countries about USD 1.6 billion in 2000-2001. A growing part among those standards addresses 

health and environmental concerns, relating to higher value added, ready-to-eat processed food products.Such a 

system implies technical norms and regulations which are both responsive to international demand and adapted 

to local circumstances, but also sufficient capacity to ensure compliance with those norms and regulations. In 

many developing countries relevant agencies lack adequate expertise and equipment, both at the standard-setting 

and at the enforcement stage, including at the border. They also lack clearly defined mandates, resulting in 

overlapping, uncoordinated activities, for which existing resources are spread too thin, and generating 

confusion, delays and duplicative expenses. As documented by Brenton et al. (World Bank 2012), capacities are 

often built with donor support, but they cannot be sustained without sufficient financing, and budgetary 

constraints impel regulatory agencies to focus on maximising revenue from their inspection and certification 

activities, rather than assisting trade. The authors report that only 28 out of a total of 56 entry points in Tanzania 

are endowed with Plant Health Service (PHS) inspectors, mainly international airports, major sea and lake ports, 

and selected border posts. All of them lack basic pest inspection tools and only six are equipped with a 

computer. (Moïsé et al., 2013) 

Taxes and tariffs — As a recent FAO publication (FAO, 2012) underline, tax policies supporting agricultural 

investment, appropriate tax burden on agribusiness, transparent and efficient tax policy and administration, 

coordination of central and local tax administration and funding of local public goods improve the quality of a 

country‘s environment for agricultural investment, more generally, for development of agriculture.Several 

countries have a tradition of providing farmers with tax benefits by special treatment of agriculture and forestry. 

The most common ways are i) the cadastral system, i.e. the use of stipulated agricultural values instead of real 

values for assessment of agricultural properties, ii) the income averaging taxation schemes, iii) the use of the 

cash method instead of the accrual method of accounting and iv) the special schemes for taxes on agricultural 

goods and services, either value added taxes (VAT) or general sales taxes (GST). (Andresen, 2002) 

Although legal frameworks for taxes change frequently, in the past decade special measures for agriculture 

within the field of taxation could be observed. For example, Germany and France have special agricultural 
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income allowance in the calculation of income tax. In the United States, there were separate rules for immediate 

depreciation of livestock, pasture fences, stables in livestock and greenhouses in horticultural enterprises, and 

accelerated depreciation for water management costs and grapevine plantings in Australia, for tax purposes. In 

some countries agricultural and forest properties are completely exempted from the property tax. In the U.S. 

several goods and services used in agricultural production were not subject to sales tax (e.g. animals, feed for 

animals, veterinarian services, plants and seed used in agricultural production, machinery and equipment). In the 

United Kingdom, concerning value added tax (VAT) for agriculture there were four main groups of zero-rated 

products: food for human consumption, animal food, live animals and seeds and plants to provide food for 

human or animal consumption. (Andresen, 2002) 

Environmental concerns are a relatively new but fast growing field of taxation. Amongst wide range of policy 

options for incorporating environmental values into investment and resource management decisions that are 

relevant for agriculture agri-environmental taxes play an emergent role. These measures modify incentives 

through financial signals of various taxes, charges and fees. They do not prohibit certain activities but makes 

them more expensive to would-be polluters. 

The cost of agricultural policies to consumers largely mirrors market price support, which is a transfer from 

consumers to producers. Australia, New Zealand, Chile, and Mexico had the lowest levels of implicit consumer 

taxation in 2008-10. Israel and the European Union recorded a substantial decline and it was below the OECD 

average in 2008-10. In the emerging economies, the implicit taxation of consumers is much lower than the 

OECD average. In 1995-97, the first-stage buyers in Brazil and Ukraine were receiving transfers from producers 

due to the negative market price support for some commodities, although this means also that consumers of 

some commodities are taxed and consumers of other commodities are subsidised. In 2008-10, all emerging 

economies were taxing their consumers, although at relatively low levels, and with important variations across 

commodities. The taxation of consumers was particularly reduced in South Africa, while taxation of consumers 

has increased in China and Russia. (OECD, 2011) 

A number of countries, including Bangladesh, Egypt, India, Indonesia, Mali, Mexico, Morocco, Pakistan, Peru, 

the Philippines, Senegal and Turkey, have reduced or eliminated food tariffs or taxes. The impact of tariff 

reduction on food prices depends on the extent of the reduction, but tariffs in developing countries had been 

declining as a result of multilateral agreements, regional and bilateral deals as well as from structural adjustment 

programmes. While the decline in food prices as a result of tariff reduction has not been of significant value in 

many countries, the impact has been substantial in a few countries for selected food items. For instance, 

Morocco cut tariffs on wheat imports from 130 to 2.5 percent, while Nigeria slashed duties on rice imports from 

100 to 2.7 percent. India removed a 36 percent import tariff on wheat flour, and Indonesia eliminated duties on 

wheat and soybeans. Turkey cut import taxes on wheat to 8 percent from 130 percent and on barley to zero from 

100 percent. Burkina Faso suspended import taxes on four food staples in February 2008 after riots over price 

increases. (Demeke et al., 2009) 

Price support programs are common in the agricultural sector. These programs typically increase producer 

surplus for farmers. In the United States, supports for products such as soybeans, corn, and peanuts often hold 

prices above their free-market levels. Because price support programs are expensive to taxpayers, many 

governments have reduced such programs over the last few decades. However, many remain in place and 

sometimes enjoy resurgence in years when low prices threaten farming incomes. We mention briefly two price 

support programs that have been used in the agricultural sector in several countries: acreage limitation programs 

and government purchase programs.With an acreage limitation program, the government gives farmers an 

incentive to hold production below the free-market level by paying them not to plant. For example, under 

acreage limitation programs wheat or feed grain farmers agree to restrict the number of acres they plant. In 

exchange, the government gives the farmers an option to sell their crops to the government at a guaranteed 

price. Farmers are not required to sell their crops to the government and would not do so if the market price 

exceeds the guaranteed price. But a farmer will take the option to sell to the government if the market price is 

lower than the guaranteed price. Further, because an acreage limitation program reduces the amount of the crop 

on the market, the market price is higher than it otherwise would be. In a certain way, government purchase 

programsconstitute alternatives to an acreage limitation program: the government can support a price buying a 

certain quantity of product to eliminate the excess supply.Acreage limitation and government purchase 

programs have often been used to support prices in the agricultural sector. These programs can be quite costly to 

the government and also may introduce large deadweight losses.Government purchase programs are more costly 

and less efficient than acreage limitation programs. Often a government must spend much more than one dollar 

to increase farmers‘ producer surplus by a dollar. Nevertheless, many countries resort to government purchase 

programs, and they are often more palatable politically than direct cash payments to farmers. 
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Government price interventions for agriculture and food constitute a major component of the Common 

Agricultural Policy of the European Union since price and market interventions have indeed led to the largest 

budget expenditures and they have caused the greatest friction with outsiders as these issues figured prominently 

in the recent Uruguay Round of GATT negotiations.In the United States, major agricultural programs have been 

around since the 1930s. Government expenditures on these programs have ranged in the billions of dollars 

annually, especially prior to 1996, when Congress passed a major farm bill that eliminated or reduced many of 

the program benefits. Historically, Congress has required the Department of Agriculture to support the prices of 

about 20 commodities, including sugar (sugar cane and beets), cotton, rice, feed grains (including corn, barley, 

oats, rye, and sorghum), peanuts, wheat, tobacco, milk, soybeans, and various types of oil seeds (such as 

sunflower seeds, and mustard seeds). During the fiscal years between 1983 and 1992, government expenditures 

on agricultural programs like the ones described here were more than $140 billion. The recent farm bills also 

build on earlier legislation to provide an array of programs that support the prices of agricultural products and 

increase the income of America‘s farmers. 

Producer-support measures are frequent also in developing countries. Nevertheless, policy response must find 

the right balance when addressing the impact of soaring food prices on producers and consumers. In the short-

term, food or cash transfer can be an effective emergency policy response to support consumers, but they may 

have a disruptive impact on local production and consumption patterns. Such effects can be mitigated by 

adopting measures that support producers. Producer-support measures took the form of productive safety nets 

such as input vouchers and input subsidies in Bangladesh, Dominican Republic, Indonesia and Madagascar. In 

some cases, these measures were accompanied by actions to improve access to funds and credit facilities, 

reduction of import taxes, exemption of producers from the payment of taxes on fertilizer and farm machinery, 

and by governmental purchase or governmental price support to smallholder producers. (Prakash, 2011) 

To give an idea about the importance of such policies, let‘s see some figures. For example, the Producer 

Support Estimate (PSE) which measures the value of support to farmers arising from all the policy measures 

applied by governments and is considered as the main policy indicator. The impact of the PSE is illustrated by 

the difference between actual farm receipts and prices, and what they would be without support measures. The 

PSE is often expressed as a percentage of receipts of farmers and was 18% in 2010 for the OECD area, 

indicating that support comprised about a fifth of receipts compared with almost 40% in 1987. However, levels 

vary widely from one country to another, ranging from around 1% to over 60%.In 2010 support to producers 

across the OECD area amounted to USD 227 billion or EUR 172 billion as measured by the Producer Support 

Estimate (PSE). This represents 18% of aggregated gross farm receipts, down from 22% in 2009 and 20% in 

2008. This is the lowest level observed since the mid-1980s and confirms a long-term declining trend. (OECD, 

2011) 

Total support to the agricultural sector across the OECD area – an indicator that combines producer support 

(PSE), support for general services to agriculture such as research, infrastructure, inspection, marketing and 

promotion, as well as subsidies to consumers – stood at USD 374 billion (EUR 269 billion) in 2008-2010. This 

is equivalent to 0.9% of OECD GDP, down from 2.2% in 1986-1988 and 1.4% in 1995-1997. In emerging 

economies, agriculture support as a share of GDP is below the OECD average, except in China (2.3%). The 

share increased in Brazil to 0.6% in 2008-10 from 0.2% in 1995-1997, while in Russia it declined from 2.6% in 

1995-1997 to 1.6% in 2008-2010, and in South Africa from 1% to 0.3% over the same period. These reductions 

reflect overall economic growth rather than reductions in total support to agriculture. (OECD, 2011) 

The total expenditure on food subsidies has been projected to exceed 1 percent of GDP in six countries, namely 

Burundi, Egypt, Jordan, Maldives, Morocco and Timor-Leste in 2008. The total transfer cost (including 

agricultural subsidies) is projected to be between 2 and 4.5 percent of GDP in Bangladesh, Belize, Iraq, Malawi, 

Mauritania, Mexico, the Philippines and South Africa in 2008. In Malawi, the transfer cost, estimated at about 

2.6 percent of GDP (approximately 15 percent of government expenditure), is entirely devoted to supporting 

poor farmers, while nearly all targeted expenditures in Belize, Iraq, Mexico and South Africa are used to support 

poor consumers. Bangladesh and the Philippines roughly allocate between 30 and 40 percent of their total 

transfer budget to assisting poor producers. (Demeke et al., 2009) 

An overall indicator of policy-induced price distortions to agriculture, the relative rate of assistance (RRA), 

measures the extent to which government policies affect farm prices relative to other sectors and provides an 

indication of the degree to which a country‘s overall policy regime is biased for or against agriculture. A 

positive RRA implies that agriculture is favoured or subsidized relative to other sectors, while a negative RRA 

indicates that agriculture is penalized or taxed. Analysis of average RRAs over time shows the dramatic 

differences in the policy stance towards agriculture between developed and developing regions. From the mid-

1950s, agriculture was taxed heavily in many of the low- and middle-income countries of Asia, Latin America 
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and sub-Saharan Africa, while the sector was increasingly protected in many of the high-income countries, but 

the low- and middle-income countries have gradually reduced the bias against agriculture and the high-income 

countries have reduced the degree of support. (FAO, 2012) 

5. Review questions 

1. Analyze the consequences of many forms of government intervention in perfectly competitive markets, 

including the impositions of excise taxes, subsidies to producers, price ceilings, price floors, production 

quotas, and import tariffs and quotas. 

2. Explain how government intervention creates deadweight losses in perfectly competitive markets as 

economic resources are reallocated. (Besanko 387 /415/) 

3. Show how intervention affects the distribution of income and the net benefits to consumers and producers, 

typically making some people better off while leaving others worse off. (Besanko 387 /415/) 
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11. fejezet - 11. National output and 
agriculture 

The Brazilian economy grew 7.5% in 2010, marking its best performance in a decade, but then only expanded 

by 2.7% in 2011 and 0.90% in 2012. The agricultural industry, whose production surged by 9.7% was 

responsible for most of the growth between the fourth quarter of 2012 and the first quarter of 2013. We can read 

this type of news frequently. But what does it mean performance of an economy or agricultural industry? In this 

chapter, we change for macroeconomics and discuss how we measure the performance of the overall economy 

and the agriculture. 

1. 11.1. National output and gross domestic product 

Gross domestic product (GDP) is the most commonly used indicator for measuring a country‘s level of 

economic activity. It lies at the heart of the entire system of national accounts (SNA), and its definition is now 

internationally agreed upon. Macroeconomic analyses and international comparisons are based on this measure. 

Although, it is widely recognized as the most important standard of economic progress or development, it 

should be noted that GDP does not measure human wellbeing and thereby is only an indicator of welfare. Also, 

GDP does not reflect directly the impact of economic activity on the environment. 

Gross domestic product (GDP) is a measure of marketed economic activity of a country or 

region (―macroeconomy‖) referring to an accounting period. Usually that interval is a year or 

a quarter (three months). 

This general definition, when operationalized, provides three approaches for compiling gross domestic products 

(GDP): the production approach, the income approach and the final expenditures approach. The production 

approach considers economy as a production process. It looks at the contribution of each economic unit by 

estimating the value of their output less the value of goods and services used up in the production process to 

produce their output. The expenditure approach measures the final expenditures or uses by consumers and 

producers of goods and services produced within the domestic economy. The income approach measures the 

incomes earned by individuals and corporations in the production of goods and services.Theoretically, these 

three approaches are identical and in the statistical practice they give the same figure. 

To introduce the concept of GDP more accurately and show how it is measured, we will apply the simplest 

model of economy. The standard accounting model of an economy uses the circular flow model, as illustrated in 

Figure 11.1. Although real economies are, of course, much more complex than the circular flow model, we can 

use it for deriving the main aggregate measures that are able to describe the level of economic activity. In this 

model, households provide all factors of production (natural resources: R, labour: L, entrepreneurial activities: 

E, and capital: K) to firms who produce the economy‘s goods and services, paying back the price of factors of 

production (rent: r, wage: w, profit: π, and interest: i). Firms and households interact in the markets for goods 

and services (where households are buyers and firms are sellers) and in the markets for the factors of production 

(where firms are buyers and households are sellers). The outer set of arrows shows the flow of dollars, and the 

inner set of arrows shows the corresponding flow of goods and services. 

11.1. ábra - Figure 11.1. The circular flow model 
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In Figure 11.1. the circular flow model illustrates the equality of the value of production (A), expenditure 

(spending) (B), and income (C). 

As in that simple model any output produced (product approach) is purchased by someone (expenditure 

approach) what results in income to someone (income approach), we can say that: 

total production = total expenditure = total income 

1.1. 11.1.1. Production approach 

GDP tries to be comprehensive. It combines in a single figure, and with no double counting, all the output 

(production) of final goods carried out by all the firms non-profit institutions, government bodies and 

households in a given country and sold legally in markets within a specific interval of time, regardless of the 

type of goods and services produced, provided that the production takes place within the country‘s economic 

territory. (―Domestic‖ indicates that the output measured is produced within the economic territory of the 

country, or the group of countries, concerned. It is in fact entirely possible to calculate GDP for a group of 

countries, such as that of the euro area.) 

Gross domestic product (GDP) is the market value of all final goods and services produced 

within a country in a given period of time. 

GDP attempts to measure the sum of the economic contributions of each firm and industry without missing 

anything or counting anything twice. The starting point is gross output (total output) that is the value of all 

goods and services produced. Output consists of those goods or services that are produced within an 

establishment that become available for use outside that establishment, plus any goods and services produced 

for own final use. 

Gross output (GO) is the market value of all goods and services produced within a country in 

a given period of time. 

GO broadly equals the value of the sales plus any increase in the value of the inventory of finished goods not 

sold and work-in-progress. It consists of two kinds of goods and services: intermediate and final. 
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Intermediate goods are goods and services that are used up, in a single accounting period, in 

the process of production. Final goods are all the other goods and services included in gross 

output. 

Intermediate consumption consists of the value of the goods and services consumed as inputs by a process of 

production, excluding fixed assets whose consumption is recorded as consumption of fixed capital; the goods or 

services may be either transformed or used up by the production process. 

To steer clear of double counting, care must be taken to count only goods sold to final users—parties that will 

use them for domestic consumption, government purchases, investment, or export. Intermediate goods—those 

that are purchased for use as inputs in producing other goods or services—are excluded. Thus, one common way 

to calculate GDP is to subtract the value of intermediate goods and services from the value of the gross output 

of each producer to obtain what the national accountants refer to as value added. This expression is profound 

since it consists of measuring the value that the firm adds to that of the firms that supply its inputs. GDP is then 

obtained by adding up the value added of all producers. 

GDP = Σ value added = Σ outputs – Σ intermediate consumptions 

Clearly, the value added of all producers must be equal to final expenditures because when intermediate 

expenditures have been subtracted from gross output all that is left is, by definition, final. It is also clear that 

another way to calculate GDP is to add up those final expenditures directly. 

1.2. 11.1.2. Expenditure approach 

The expenditure approach measures the final expenditures or uses by consumers and producers of goods and 

services produced within the domestic economy.To understand how the economy is using its scarce resources, 

economists are often interested in studying the composition of GDP among various types of spending. To do 

this, GDP (denoted as Y) is divided into four components: final consumption (C), gross capital formation 

(investment) (I), central and local government purchases (final consumption expenditures) (G), and net exports 

(exports minus imports) (NX): Y = C + I + G + NX. This equation is an identity—an equation that must be true 

by the way the variables in the equation are defined. In this case, because each dollar of expenditure included in 

GDP is placed into one of the four components of GDP, the total of the four components must be equal to GDP. 

Gross domestic product (GDP) is value of the expenditures on final goods and services used 

by resident institutional units of a country in a given period of time. 

To avoid double counting in this approach it is important to classify consumption expenditures as either final or 

intermediate. Final consumption expenditure involves the consumption of goods purchased by or for the 

ultimate consumer or user. These expenditures are final because the goods are no longer part of the economic 

flow or being traded in the market place. Intermediate consumption, on the other hand, is consumption of goods 

and services that are used or consumed in the production process. Gross capital formation is treated separately 

from intermediate consumption as the goods (or services) involved are not used up within the production 

process in an accounting period, except for depreciating over time. 

Exports include all sales to non-residents, and exports of both goods and services have to be regarded as final 

consumption expenditure, since they are final as far as the UK economy is concerned. Imports of goods and 

services are deducted because, although they are included directly or indirectly in final consumption 

expenditure, they are not part of domestic production. 

1.3. 11.1.3. Income approach 

GDP can also be obtained by the income approach, i.e. by adding together all types of factor incomes generated 

in the production process, such as:wages and salaries and bonuses and other compensation payable to 

employees; taxes on products and production payable to the government; and operating surplus for the 

producers (e.g. gross trading profits of private financial and non-financial corporations, rental income). 

Gross domestic product (GDP) is value of all primary (factor) incomes earned by 

individuals and corporations in the production of goods and services of a country in a given 

period of time. 
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The income approach requires the information on the components of valued added. The most difficult part of the 

calculation of GDP by the income approach is the estimation of operating surplus from the net income (i.e. 

profit) reported by businesses. 

2. 11.2. GDP versus GNI 

The difference between gross national income (GNI)—formerly gross national product (GNP)—and GDP 

concerns whether foreign earnings are included. GNI includes the earnings of a nation’s citizens and 

corporations regardless of where they are located in the world. GDP includes all earnings within a country‘s 

borders, even the earnings of foreign citizens and corporations. GDP is the more common measure when 

comparing international statistics. 

In other words, GDP measures the total production occurring within the territory, while GNI measures the total 

income (excluding capital gains and losses) of all economic agents residing within the territory (households, 

firms and government institutions). 

Gross national income (GNI) is the total income earned by a nation‘s permanent residents 

(called nationals). 

So, it differs from GDP by including income that our citizens earn abroad and excluding income that foreigners 

earn here. For example, when a Turkish citizen works temporarily in the Germany, his production is part of 

German GDP, but it is not part of German GNI. (It is part of Turkey‘s GNI.) For most countries domestic 

residents are responsible for most domestic production, so GDP and GNP are quite close. 

GNI is GDP less net taxes on production and imports, less compensation of employees and property income 

payable to the rest of the world plus the corresponding items receivable from the rest of the world.In other 

words, GNI is GDP less primary incomes payable to non-resident units plus primary incomes receivable from 

non-resident units. 

3. 11.3. Difference between the concept of gross and 
net 

A distinction is also made between gross domestic product (GDP) and net domestic product (NDP).The term 

gross refers to the fact that when measuring domestic production, this does not allow for an important 

phenomenon: capital consumption or depreciation of capital assets.GDP does not take into account the decrease 

in the value of fixed assets (e.g. computers, buildings, transport equipment, machinery, etc.) used in the 

production process. Capital goods are different from the materials and fuels used up in the production process 

because they are not used up in the period of account but are instrumental in allowing that process to take place. 

However, over time capital goods do wear out or become obsolete, and in this sense GDP does not give a true 

picture of value added in the economy.In other words, in calculating value added as the difference between 

output and intermediate consumption, a current cost should be included as the part of capital goods used up in 

the production process; that is, the depreciation of the capital assets.Net in National Accounts terms means net 

of this capital depreciation, for example: 

Net domestic product (NDP) equals GDP minus consumption of fixed capital (depreciation). 

Net national income (NNI) is the total income of a nation‘s residents (GNI) minus losses 

from depreciation. 

However, because of the difficulties in obtaining reliable estimates of the consumption of fixed capital 

(depreciation), the gross concept is for pragmatic reasons usually usedand GDP remains the most widely used 

measure of economic activity. 

4. 11.4. Agricultural output 

GDP, in terms of value added by industry, provides production data on all economic activities in the economy 

from agriculture, fishing, and forestry to manufacturing, construction, trade, and services and thus allowing 

users to analyze the structure and productivity of the economy and its activities, and to monitor the performance 

of specific activities of their concerns. 
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In the SNA, the term ―agriculture‖ is used in a wider sense and is entitled ―Agriculture, forestry and fishing‖, 

which includes the following divisions: a) Crop and animal production, hunting and related service activities; b) 

Forestry and logging; c) Fishing and aquaculture. 

For agriculture quantity of physical output is estimated first. This physical output is then valued at the price per 

physical unit at the farm gates. Physical output is measured by regions and then multiplied with the average 

regional price per physical unit at the farm gates. The method used in agriculture in most countries cannot be 

based on sales as applied to manufacturing and other service activities (which will be discussed later) because a 

significant part of crops and other agricultural output is not for sale but for own final consumption. Sales 

therefore do not reflect the full amount of production. It is for this reason that the physical output of crop must 

be measured directly. (Viet, 2009) 

To fully check the reliability of agricultural output, the use of commodity flow methods is always important to 

reconcile between the use and supply of a given agricultural product, which come from different sources: from 

survey on production to household survey on expenditures and other sources such as foreign trade statistics. 

Thus, even for some products that cannot be directly surveyed, output may be indirectly derived through the use 

of the commodity flow method shown below: 
 

Output + Imports = Inputs to production 

of other goods 
+ Final consumption 

of housholds 
+ Change in inventory + Exports 

In almost every country, agricultural output is produced by both corporations and households, but the estimation 

of output is normally prepared at the aggregate level of the whole economy. Agricultural output of corporations 

is estimated separately, if needed, and then the residual is allocated to households. 

In developing countries, a major part of agricultural output produced by households is for own intermediate and 

own final consumption. It is therefore important to identify the output produced for own use. Crops and plants 

may be estimated for the whole economy first, and then the output of households is obtained by deducting the 

output of corporations from the output of the total economy. Own intermediate consumption of agricultural 

output is estimated either indirectly or by household survey. The indirect approach would first require the 

estimation of the manufacturing output of households and then the estimation of the agricultural inputs used to 

produce that manufacturing output. (Viet, 2009) 

Output of crops should exclude losses that occur during the harvesting, but losses that occur after harvesting 

should be part of output but treated as intermediate consumption in agricultural processing activity. For 

activities like crops, fruits, aqua-culture that are land-based, their physical quantity outputs are normally 

measured by multiplying land areas devoted to the activities and their annual land yield rates. Yield rates are 

seasonally collected by crop cuts, but land uses are normally measured in every 5-year agricultural censuses, 

either counting every agricultural household or using some advanced technique of taking aerial digital imagery 

of land from satellite. 

Gross output of a crop in terms of values is measured by multiplying physical quantities with the average prices 

at the farm gates. The average prices are normally weighted average prices prepared for each type of crop. 

Weights may reflect shares in types of products of the same kind (for example different types of rice) and 

regions. Prices at farm gates are equivalent to basic prices, and thus exclude any product taxes, trade margins 

and transport costs that are invoiced separately to purchasers by farmers. (Viet, 2009) 

The common practice in many countries is to carry out every 5-year census of agriculture to collect data on 

agricultural land in terms of land uses. The physical outputs of major crops from rice, wheat, etc. are 

individually estimated by the land area in use multiplied by respective land yield rates. Between the census 

years, only yield rates need to be surveyed, assuming land uses remain the same as the most recent census year. 

When drastic changes in natural conditions happen, it is necessary to update land area in use. Similarly, 

intermediate consumption such as seeds, fertilizers, pesticide, fuel, normal maintenance and repair of fixed 

assets, rental of machinery and equipment, agricultural service charges, etc. per unit of land are collected for the 

census year. The intermediate consumption coefficients (or ratios) per unit of land by type of crop in the 

benchmark year are then applied to land areas in use to estimate intermediate consumption for each crop. These 

latter estimates are at the benchmark year prices, which must be updated to current prices using price indexes. 

(Viet, 2009) 
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Various agricultural services are normally required for each type of crop, livestock, fishery, and forestry. These 

services include the following: pest and disease control, harvesting, grading and packing crops, artificial 

insemination, etc. 

In many developing countries, agricultural activities that are supplementary in nature are also important; their 

output can be for own final consumption or for sale. These outputs are either by-products of major crops such 

like rice straws that may serve as a source of energy, or products grown backyard for sale or for own 

consumption, be they fruits, vegetables, herbs, flowers, etc. For by-products of major crops, estimates may be 

obtained as a percentage of major crops. 

Forestry, logging and related products include planting and harvesting of trees and woods, production of 

charcoal by distillation (burning) of wood, as well as collection and gathering forest products such as bamboo, 

herbs, wild foods, honey, etc. 

Aquaculture may be estimated using the same method applied to crops, which requires data on area devoted to 

aquaculture and yield per unit of water-covered area. 

The formula for estimating the output of livestock in general is based on the following relationship: output of 

live animals + imports = animals slaughtered + exports + change in animal stock. Output can be first estimated 

in terms of number, weight and then valued at basic prices. (Viet, 2009) 

5. 11.5. Performance of agriculture in the world 

To illustrate the importance of agriculture, we present some trends and recent facts. Statistics show that 

agriculture‘s share of GDP has declined in all countries, including those with a strong comparative advantage 

in agricultural activities. In general, agriculture’s contribution to GDP declines as the economy develops, to the 

extent that high income OECD countries rarely have more than 2%-3% of GDP generated by their farm 

sectors.World Bank statistics (2010) showagricultural value-added as a percentage of GDP to be3 per cent for 

the world as a whole, and 25 per cent forlow income countries, 14 per cent for lower middleincome countries, 6 

per cent for upper middleincome countries and 1 per cent for high incomecountries. (UNEP, 2012) 

India accounts for only about 2.4 % of the world‘s geographical area and 4 % of its water resources, but has to 

support about 17 % of the world‘s human population and 15 % of the livestock. Agriculture is an important 

sector of the Indian economy, accounting for 14% of the nation‘s GDP, about 11% of its exports, about half of 

the population still relies on agriculture as its principal source of income and it is a source of raw material for a 

large number of industries. Accelerating the growth of agriculture production is therefore necessary not only to 

achieve an overall GDP target of 8 per cent during the 12th Plan and meet the rising demand for food, but also 

to increase incomes of those dependent on agriculture to ensure inclusiveness. (Government of India, 2013) 

By contrast, in the EU-27 the relative importance of agriculture is considerably different: the contribution of the 

sector to the gross value added is the smallest amongst the ten economic activities. Despite a decline of 2.0 

percentage points between 2001 and 2011, industry (19.5%) remained the largest activity (at this level of detail) 

in 2011, followed closely by distributive trades, transport, accommodation and food services (19.4%) and public 

administration, education and health (19.1%); the share of the latter was 1.3 percentage points greater than in 

2001. The next largest activities in 2011 were real estate activities (10.3%), followed by professional, scientific, 

technical, administrative and support services (hereafter, business services) (10.0%), construction (6.3%), 

financial and insurance services (5.7%) and information and communication services (4.5%). The smallest 

contributions came from entertainment and other services (3.5%) and agriculture, forestry and fishing (1.7%). 

(Eurostat, 2011) 

The process of economic development is invariably characterised by a sectoral transition away from an 

economic structure based on agriculture to one dominated by manufactures and services. The nature of this 

transition away from agriculture is apparent from the evolution of agriculture‘s share of GDP and employment 

(see Figure 11.2. and 11.3.). 

11.2. ábra - Figure 11.2.Evolution of agriculture’s share of GDP in various countries 

(1961 to 2008) 
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Source: Brooks, 2010 

11.3. ábra - Figure 11.3.Evolution of agriculture’s share of employment in various 

countries(1961 to 2008) 

 

Source: Brooks, 2010 
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Across the developing world, we see this pattern confirmed. In Latin America, agriculture‘s share of GDP has 

declined to less than 10% of the total in most countries, and is less than 20% in nearly all countries. In Asia, the 

ratio is above 30% in a few countries but has declined to between 10% and 20% across most of the continent. 

Agriculture‘s share has also declined in most African countries, but in several of the poorest countries, all with a 

per capita income of less than USD 1 000 per year and with agriculture still accounting for a third or more of 

GDP, agriculture‘s share of GDP has actually risen over the past 30 years. 

―Agriculture remains the largest source of employment, GDP, exports and foreign exchange earnings in many 

developing countries. However, the importance of agriculture varies considerably among developing countries 

even within one region: for example, agriculture accounts for 71% of the national GDP in Liberia, 57% in 

Guinea-Bissau, and 52% in the Democratic Republic of the Congo but less than 8% in oil-rich, middle-income 

countries like Gabon, the Republic of Congo, and Equatorial Guinea. A declining share for agriculture in 

national employment and GDP is an inevitable consequence of economic progress (Byerlee et al., 2009; Brooks, 

2012). This is largely due to higher income elasticities of demand for non-agricultural goods and services. As 

their incomes grow, consumers increase their consumption of manufactured goods and services faster than their 

consumption of food. Byerlee et al. (2009) note the significant role played by agriculture in the early stages of 

development, ulinked to the prevalence of unskilled labour and the fact that the weak business climate in terms 

of infrastructure (roads, electricity, communications) and institutions (legal, financial, regulatory) constrains 

private investments in the formal manufacturing and services industries. Brooks (2012) highlights the 

importance of choosing the appropriate mix of agricultural and non-agricultural policy instruments, in order to 

achieve satisfactory rural development. On the other hand, business climate and institutional constraints may not 

only influence the capacity of developing countries to evolve into a more balanced mix of agricultural, 

manufacturing and services activities, but also restrain the trade expansion of the agricultural sector.‖ (Moïsé et 

al., 2013) 

We conclude this chapter with the forecast of the U.N. Food and Agricultural Organization (FAO) which 

estimates that global agricultural production will need to increase by around 60 percent to meet the anticipated 

increase in demand in 2050, given an additional 2.3 billion people and current consumption patterns. Meeting 

this demand will depend largely on increases in agricultural productivity because input scarcity, particularly of 

natural resources and environmental services, will become more binding with population growth and climate 

change. (U.S. Government, 2013) 

6. Review questions 

1. Explain the basic circular flow model. 

2. Why do national income accountants include only final goods in measuring GDP? 

3. Use the expenditure method for measuring GDP to analyze economic activity 

4. Discuss the relationships between GDP and economic well-being 
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12. fejezet - 12. Consequences of 
business fluctuations in agriculture 

Short-run fluctuations in economic activity occur in all countries and in all times throughout history. In this 

chapter, we describe some of the most important properties of these fluctuations, and then examine how these 

short-run changes in the economy concern agricultural production. 

1. 12.1. Fluctuations of macroeconomic activity 

The most obvious feature of data about economic activity of all countries certainly is that real GDP grows over 

time. Due to increases in the labour force, increases in the capital stock, and advances in technological 

knowledge, the economy can produce more and more over time. For example, the real GDP of the U.S. 

economy in 2009 was almost four times its 1965 level. On average over the past 50 years, the production of the 

U.S. economy as measured by real GDP has grown by about 3 percent per year. (Mankiw, 2012) 

But that long run growth is not steady. The economy advances and recedes, it rises and falls, it booms and 

busts.In most years, the production of goods and services rises.The upward climb of real GDP is occasionally 

interrupted by periods during which GDP declines. These fluctuations occur around a long-term growth trend 

(the value of potential output), and typically involve shifts over time between periods of relatively rapid 

economic growth (an expansion or boom), and periods of relative stagnation or decline (a contraction or 

recession). 

Economic activity of a country (aggregate output) fluctuates from year to year around its 

long-run trend of growth. 

Fluctuations in the economy are often called the business cycle. As this term suggests, economic fluctuations 

correspond to changes in business conditions. When real GDP grows rapidly, business is good. During such 

periods of economic expansion, most firms find that customers are plentiful and that profits are growing. When 

real GDP falls during recessions, businesses have trouble. During such periods of economic contraction, most 

firms experience declining sales and dwindling profits.In each of the recessions, the unemployment rate rises 

substantially. When the recession ends and real GDP starts to expand, the unemployment rate gradually 

declines. The unemployment rate never approaches zero; instead, it fluctuates around its ‗natural rate‘ of about 

5 or 6 percent. Often, consumer purchases decline sharply while business inventories durable goods increase 

unexpectedly. 

The economic fluctuations concern all segment of the society, it affect almost all part of our every day life. 

2. 12.2. Business cycles 

Business cycles are a recurrent feature of all economies, representing movements in national output over time. 

This is an important topic in macroeconomics because an understanding of the causes and consequences of 

business cycles is fundamental to all kind of macroeconomic policy, to monetary policy of central banks, to 

corporate strategic planning, etc. 

A business cycle represents fluctuations in the level of economic activity (output) over time 

around the economy‘s long-term trend of growth. 

In the mid-20th century, Schumpeter and other economists proposed a typology of business cycles according to 

their periodicity, so that a number of particular cycles were named after their discoverers or proposers: 

• the Kitchin inventory cycle of 3–5 years (after Joseph Kitchin); 

• the Juglar fixed investment cycle of 7–11 years (often identified as 'the' business cycle; after Clément Juglar); 

• the Kuznets infrastructural investment cycle of 15–25 years (after Simon Kuznets; also called building cycle); 

• the Kondratiev wave or long technological cycle of 45–60 years(afterNikolai Kondratiev). 
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Interest in these different typologies of cycles has waned since the development of modern macroeconomics, 

which gives little support to the idea of regular periodic cycles. Many economists stress that fluctuations in 

economic activity are irregular and largely unpredictable. For example, Mankiw underlines that the term 

business cycle is somewhat misleading because it suggests that economic fluctuations follow a regular, 

predictable pattern. In fact, economic fluctuations are not at all regular, and they are almost impossible to 

predict with much accuracy. Sometimes recessions are close together, andanother time the economy goes many 

years without a recession. The longest period in U.S. history without a recession was the economic expansion 

from 1991 to 2001. (Mankiw, 2012) The ‗classical cycle‘ refers to fluctuations in the level of the economic 

activity (e.g. measured by GDP in volume terms), the ‗growth cycle‘ refers to fluctuations in the economic 

activity around the long-run potential level, or fluctuations in the output-gap (e.g. measured by the de-trended 

GDP). The following paragraphs refer to the so called ‗classical cycle‘ (Juglar cycle, with 7-11 years 

periodicity). 

Figure 12.1. illustrates a typical series of business cycles around the economy‘s long-term trend rate of growth 

(the value of the potential output). 

12.1. ábra - Figure 12.1. Phases of the business cycle 

 

Peaks and troughs mark the turning points of the cycle (the highest and the lowest point in the business cycle), 

while contraction and expansion are the major segments. We can distinguish the four phases of a business cycle 

as fallow: 

i. After the peak point is reached there is a diminishing phase of the cycle called decline or downturn. A 

decline basically marks the end of the period of growth in the business cycle. The prospects for growth 

become gloom; banks increase interest rates to counter the rise in risk of default of loans.The economy slows 

down, and the level of sales and production orders start declining.Declines are characterized by decreased 

levels of consumer purchases (especially of durable goods) and, subsequently, reduced production by 

businesses. Production facilities become underutilized, and companies respond by reducing the work rate. 

Idle capacity of production facilities reduces the output, and most companies are forced to reduce prices of 

products in an attempt to increase demand.Workers who had been hired on casual basis are laid off, and this 

reduces their disposable income. 

ii. ii) The phase of recession is a period of diminishing economic activity.Aggregate demand decreases, forcing 

companies to shut down some production facilities. Closing of production means a company cannot sustain 

its work force, and it is forced to lay them off. Unemployment leaves the consumers with relatively little 

disposable income needed to buy necessities. The real GDP declines and standard of living of the people also 

declines. The fall in prices of capital goods is more than that of consumer goods. The demand for loans 

declines because investors‘ confidence has been wiped away. Companies that cannot meet costs of 

production and repayment of loans are forced to file for bankruptcy and liquidation. 

Recession is a period of general economic decline in a country (or group of countries), 

defined usually as a contraction in the real GDP for six months (two consecutive quarters) 

or longer. A particularly severe recession is known as a depression. 
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A recession is a time when all kinds of resources, not just labour but also capital and land, are not fully 

employed. During a recession, factories close, stores are boarded up, and farmland is left fallow.In a typical 

recession, the growth rate might drop to –5 percent in some quarters and in a boom the economy can grow at 

a rate of 7 percent to 8 percent or higher. 

iii. The recovery stage of the business cycle (also known as an upturn) is the phase in which the economy starts 

working its way up to better financial footing. This stage is characterized by an increase in consumers‘ 

confidence of the market. The bank lending rates are low, and companies can afford to finance projects. 

There is an increase in productivity due to the increased aggregate demand in the economy. Increase in 

production allows companies to start employing, which in turn, increases the income of consumers who can 

now afford to purchase capital goods. Profit margins of companies starts rising, and the gross domestic 

product also start to increase. 

iv. The prosperity is the second part of the expansion. This is the period of a relatively rapid economic growth. 

The demand for both capital and consumer goods increases. Companies invest in more production facilities 

and inventories in anticipation of taking advantage of increases in sales and profit. A low risk of default 

allows banks to lend capital for expansion at low interest rates. Strong demand pushes the need for more 

workers to work on these industries, which spurs an increase in employment levels. Mopping up of resources 

in the economy leaves no room for expansion; inputs become expensive, signalling that the economy is at its 

peak. 

As we can see, most macroeconomic variables fluctuate closely together. Because fluctuations are economy-

wide phenomena, they show up in many sources of macroeconomic data.When real GDP falls in a recession, so 

do personal income, corporate profits, consumer spending, investment spending, industrial production, retail 

sales, home sales, auto sales, and so on. Other variables,like government spending, tax revenues, and the money 

supply, corresponding to government policies generally are affected by these movements. 

Although many macroeconomic variables fluctuate together, they fluctuate by different amounts. In particular, 

investment spending varies greatly over the business cycle. Even though investment averages about one-seventh 

of GDP, declines in investment account for about two-thirds of the declines in GDP during recessions. In other 

words, when economic conditions deteriorate, much of the decline is attributable to reductions in spending on 

new factories, housing, and inventories. 

3. 12.3. Fluctuations, business cycles and economic 
theory 

One of the goals of economic thinking is to better understand the causes of booms and recessions and perhaps 

learn how policy might help to smooth out these fluctuations. Recessions are the exception rather than the norm, 

but still we would all be richer and more secure if we could limit the frequency and severity of recessions. 

Recessions are the exception rather than the norm, but still we would all be richer and more secure if we could 

limit the frequency and severity of recessions.Explaining these fluctuations is difficult, and the theory of 

economic fluctuations is controversial. As Samuelson and Nordhaus note ―We could easily find dozens of cycle 

theories‖. (Samuelson – Nordhaus, 1989). There are some of them that easy to understand. For example, 

empirical evidences show some correlations between volatility in real GDP and political or electoral cycles. In 

recent decades a popular explanation of business cycles has emerged based on the growing interdependence 

between countries and the implications of globalization. Most economists use the model of aggregate demand 

and aggregate supply to study fluctuations saying that economic fluctuations are caused by shifts in aggregate 

demand and aggregate supply or the so called real business cycle models in which fluctuations are due to 

technology shocks. 

4. 12.4. Economic fluctuations, business cycleand 
agriculture 

Judgement of economic theory is rather controversial about the role of agriculture in the business cycle. Some 

authors suggest the hypothesis that ―agriculture acts as a stabilising force in the economic cycle‖ (Contré – 

Goldin, 1990). Nevertheless, other works insist that agriculture is rather a destabilising factor of the economic 

growth. The World Economic Outlook (20007) emphasize that the output volatility in developing economies 

continues to be significantly higher than in advanced economies, partly as a result of structural differences, 
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such as the greater weight of agriculture or commodity-related sectors‖ (IMF, 2007). Moreover, the report adds 

that ―as the economies diversified away from volatile sectors such as agriculture and the policy frameworks 

improved, their output volatility started to converge to the world average‖. 

The role of agriculture in the cycle is not examined in much of the growth cycle literature.A reading of the 

economic literature on business cycles reveals the dearth of substantive analysis of agriculture and the cycle. 

The classic texts of Hayek (1931), Kalecki (1935), Keynes (1936), Haberler (1937), Schumpeter (1939) and 

Kaldor (1940) illustrate the extent to which concerns about agriculture or inter-sectoral relationships even 

during the 1930s remained outside the main-stream of economic analysis of business cycles. (Contré – Goldin, 

1990) 

However, a wider review of the classical literature has provided important comparative insights. In particular, 

work by Kirk (1933), Galbraith and Black (1938) and Schultz (1945) which considers agricultural performance 

during the Great Depression have proved relevant. These authors highlight the relatively robust performance of 

agriculture during the Great Depression, explaining this in terms of the peculiarities of agriculture visà-vis 

industry. 

In their paper, Contré and Goldin provide an economic explanation and undertake econometric testing of the 

role of agriculture in the economic cycle. Analysing the trends of the Brazilian agriculture in the 1980s, the 

authors speak about ―the resilience of agriculture to the economic crisis‖ and present several facts concerning 

agricultural sector that ―confirm its stabilising role‖. They refer also to the data assembled in 1989 by the World 

Bank showing that in both developing and OECD countries, agricultural growth tended to fall less rapidly than 

industry and GDP in the period 1980-86. 

Up to the Contré and Goldin, among the key explanatory variables for the varying performance of agriculture 

and industry in the business cycle is the view that the price-elasticity of agricultural supply is close to zero in 

the short run, and that this leads, in a recession, to a fall in the relative prices of agricultural goods, even though 

the decline in demand for industrial goods is greater. This is based on the observation that agricultural 

production is less easily adjustable than industrial processes. (Contré – Goldin, 1990) The authors explain that 

once agricultural production cycles have been initiated, the reversion of the production process and their 

adjustment to changes in demand incurs higher costs than changes to the industrial production process, which in 

the Great Depression was observed to be more easily adjusted. In addition, whereas industrial products are in 

general storable, the perishability of agricultural products makes storage relatively expensive, and, due to the 

instability of the agricultural markets, is highly risky for private investors. (Contré – Goldin, 1990) Without 

presenting the whole explanation of the paper, we repeat the main statements of the authors: i) agricultural 

production since the beginning of the 1980s appears to have performed a stabilising function, limiting the 

collapse of the Brazilian economy; ii) simple statistical tests suggest similar inter-sectoral relationships 

elsewhere in Latin America; and, in general, iii) agriculture acts as a stabilising force in the economic cycle. 

We call attention that most of the economists have opposite view about this question. For example, Da-Rocha 

and Restuccia state that the ―agricultural sector has certain distinctive features over the business cycle: it is more 

volatile than and not positively correlated with the rest of the economy and its employment is counter-cyclical. 

Because of these features and even though the agricultural sector represents less than 2% of the U.S. economy, 

we show that agriculture plays an essential role in understanding aggregate business cycles.‖ (Da-Rocha – 

Restuccia, 2002)In addition, the role of agriculture in the economy can account for the substantial differences 

observed in business cycle patterns across countries. 

There are several important aspects of the relation between economic fluctuation and agriculture. In the next few 

paragraphs, we deal with one of the most important one, the fluctuations of agricultural prices because changes 

in world wheat prices affect many of the world‘s consumers and producers, and domestic market shocks are 

usually communicated to the world market quickly.Commodity prices rose sharply again in August 2010 as crop 

production shortfalls in key producing regions and low stocks reduced available supplies, and resurging 

economic growth in developing and emerging economies underpinned demand. A period of high volatility in 

agricultural commodity markets has entered its fifth successive year. High and volatile commodity prices and 

their implications for food insecurity are clearly among the important issues facing governments today. (OECD 

– FAO, 2012) 

A recent OECD study (OECD, 2012) seeks to identify the structural or more permanent factors that may 

contribute to agricultural commodity price changes and their volatility in the medium-term future. 

Volatility can be defined as variations in agricultural prices over time. 
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Future volatility is not known, and evidence is contradictory: long-run trends give ―little or no evidence that 

volatility in international agricultural commodity prices, as measured using standard statistical measures is 

increasing‖, but there has been ―extraordinary volatility‖ since 2006 and at least a cyclical increase in volatility 

since 2000.‖ (OECD, 2012) 

Similar to other agricultural commodities markets, the world wheat price market was marked by a rapid increase 

in prices up to the 2007 marketing year. Other reasons also support attention being given to the world wheat 

market. Wheat is a critical component of the diet for many people, including some of the poorest and has also 

been a focus of many of the ad hoc policy responses during the recent period of high price volatility. Whereas 

the global market for rice, the other main staple grain, is thin (in the sense that only a small portion of world 

production and consumption is traded), the world wheat market is characterised as a more integrated market. As 

we have already noted, despite lingering border measures and other market interventions, changes in world 

wheat prices affect many of the world‘s consumers and producers, and domestic market shocks are usually 

communicated to the world market quickly. As a result, wheat is a relevant focal point for observers concerned 

about market price volatility. (OECD, 2012) 

Price fluctuations make agriculture a risky business. High price fluctuation of agricultural commodities may 

have through its income effect a very unfavourable impact on the economic situation of agricultural subjects. In 

finding corresponding instruments of agricultural policy to stabilize prices and incomes, it is necessary to 

distinguish between various types of price changes. However, important question for conception of adequate 

price policy is how to protect against high price fluctuations and not to restrain function of price as a signal 

aboutmarket situation. Application of partial equilibrium analysis to evaluate impact of price stabilization 

policies is an adequate method, especially if price changes in the market do not cause significant price 

fluctuation in other markets. Using this methodological approach is possible to prove that price stabilization 

brings for common net benefit consumers and producers. However in practical application some additional 

aspects must be taken into account if dealing with stabilization of agricultural products prices.‖ (Grega, 2002) 

5. Review questions 

1. What are economic fluctuations? 

2. What are their characteristics? 

3. Characterize the main phases of the business cycle. 

4. Whether agriculture acts as a stabilising force in the economic cycle or it is more volatile than the rest of the 

economy? 
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13. fejezet - 13. Agriculture and 
international trade 

Agricultural trade is commonly considered as an important contributor to developing countries‘ economic 

growth, poverty alleviation and food security. The vast majority of economists state that international trade is a 

source of mutual benefit to the countries involved. In this chapter, we lay out the basic principle that there are 

gains from trade: trade can be a powerful engine for economic growth, poverty reduction, and development. 

This chapter help us to understand how differences between countries rise to trade between them and why this 

trade is mutually beneficial. The essential concept in this analysis is that of comparative advantage. 

1. 13.1. Production possibility frontier 

The production possibility frontier (PPF) represents the point at which an economy is most efficiently producing 

its goods and services and, therefore, allocating its resources in the best way possible. If the economy is not 

producing the quantities indicated by the PPF, resources are being managed inefficiently and the production of 

society will dwindle. The production possibility frontier shows that there are limits to production, so an 

economy, to achieve efficiency, must decide what combination of goods and services can be produced. 

On Figure 13.1. points A, B and C represent the points at which production of good A and good B is most 

efficient. Point X demonstrates the point at which resources are not being used efficiently in the production of 

both goods. Point Y represents an output level that is currently unreachable by this economy. Output would 

increase, and the PPF would be pushed outwards. A new curve, on which Y would appear, would represent the 

new efficient allocation of resources. 

When the PPF shifts outwards, we know there is growth in an economy. Alternatively, when the PPF shifts 

inwards it indicates that the economy is shrinking. A shrinking economy could be a result of a decrease in 

supplies or a deficiency in technology. 

13.1. ábra - Figure 13.1.Production possibility frontier 

 

An economy can be producing on the PPF curve only in theory. The slope of the PPF will always be negative 

because scarcity forces an economy to forgo one choice for another; if production of product A increases then 

production of product B will have to decrease accordingly. 

2. 13.2. Comparative advantage and international 
trade 

The principle of comparative advantage: total output is largest when each country 

concentrates on the activities for which his or her opportunity cost is lowest. 

http://www.investopedia.com/terms/p/productionpossibilityfrontier.asp
http://www.investopedia.com/terms/p/productionpossibilityfrontier.asp
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According to this principle, all countries can benefit from trading with one another because trade allows each 

country to specialize in doing what it does best.Even a country that is the most (or least) efficient producer of all 

goods still can benefit from trade. 
 

Unit labor requirements (hours) 

 
Cheese (kg) Wine (liter) 

Country A 1 2 

Country B 8 4 

Opportunity cost example: To produce an additional pound of cheese requires aLC hours of work. Each hour 

devoted to cheese production could have been used to produce a certain amount of wine instead, equal to 1 

hour/(aLW hours/gallon of wine) = (1/aLW) gallons of wine. If 1 hour of labor is moved to cheese production, 

that additional hour of labor could have produced 1 hour/(2 hours/gallon of wine) = 1/2 gallons of wine. 

(Krugman ppt) 

A country has a comparative advantage in producing a good if the opportunity cost of 

producing the good is lower for that country than for other countries. 

Even a (rich, developed) country with an absolute advantage in both goods will have a comparative advantage in 

only one good — the good where its absolute advantage is larger.Even a (poor, developing) country with an 

absolute disadvantage in both goods will have a comparative advantage in producing something — the good 

where its absolute disadvantage is smaller. 

The main implications of the Ricardian model are well supported by empirical evidence: 

i. productivity differences play an important role in international trade; 

ii. comparative advantage (not absolute advantage) matters for trade. 

Sources of comparative advantage: 

There are three main sources of comparative advantage: international differences in climate, international 

differences in factor endowments, and international differences in technology. 

Differences in climate are a significant source of international trade. Tropical countries export coffee, sugar, and 

bananas, countries in the temperate zones export crops like wheat and corn. Some trade is driven by the 

difference in seasons between the northern and southern hemispheres: winter deliveries of Chilean grapes and 

New Zealand apples have become commonplace in North American and European supermarkets. 

Differences in factor endowment also provide an important source of comparative advantage.Due to history and 

geography, the mix of available factors of production differs among countries but while geography is relatively 

immutable, history can be shaped. Capital can be accumulated through saving; human capital can be acquired by 

devoting resources to education. In this way, the availability of factors of production can be influenced by 

policy, and comparative advantage can be shaped through time by acquiring capital and know-how. 

Differences in technology can be based on knowledge accumulated through experience (for example, 

Netherland‘s comparative advantage in cheese products reflects a long tradition of cheese production); 

sometimes they are the result of a set of innovations that for some reason occur in one country but not in others. 

Technological advantage is often transitory. 

3. 13.3.The Heckscher–Ohlin model 

The relationship between factor availability and comparative advantage is found in an influential model of 

international trade, the Heckscher–Ohlin model, developed by two Swedish economists in the first half of the 

twentieth century. A key concept in the model is factor intensity. The Heckscher-Ohlin model examines 

differences in labour, labour skills, physical capital, land, or other factors of production between 



 13. Agriculture and international 

trade 
 

 78  
Created by XMLmind XSL-FO Converter. 

countries.Producers use different ratios of factors of production in the production of different goods. For 

example, at any given wage rate and rental rate of capital, oil refineries will use much more capital per worker 

than clothing factories. Economists use the term factor intensity to describe this difference among goods: oil 

refining is capital-intensive, because it tends to use a high ratio of capital to labour, but clothing manufacture is 

generally labour-intensive, because it tends to use a high ratio of labour to capital. 

In the HO model there are two countries: Home and Foreign (*), two goods: food and cloth, and two factors of 

production: labor and land. Each country produces both goods.Countries differ in their factor endowments. 

Home is labor abundant relative to Foreign, in the sense that Home is endowed with relatively more labor: L/T 

> L*/ T*. Countries share the same technology. Cloth production is labor intensive relative to food production, 

in the sense that cloth production uses relatively more labor for all factor prices: aLC/aTC > aLF/aTF. 

HO model draws a sharp distinction between domestic and external factor mobility. The maximum degree of 

factor mobility is permitted between industries within the same country (domestic factor mobility). But neither 

capital nor labor can cross national borders (international factor immobility). 

Prices must be equalized (Figure 13.2.) with trade to rule out arbitrage opportunities. Hence, the relative price of 

cloth rises in the labor abundant country (Home) and falls in the labor scarce country (Foreign) if trade is 

liberalized. In Home, the rise in the relative price of cloth leads to a rise in the relative supply of cloth and a fall 

in relative demand of cloth; Home becomes an exporter of cloth and an importer of food. The decline in the 

relative price of cloth in Foreign leads it to become an importer of cloth and an exporter of food. Without trade 

barriers, natural or man-made, free trade will equalize output prices. 

13.2. ábra - Figure 13.2.Price equalization 

 

Heckscher-Ohlin theorem: a country has a comparative advantage in the good that uses its 

abundant factor intensively; a country exports the good that uses its abundant factor 

intensively. 

It could mean that the Heckscher-Ohlin model does not apply to all trade patterns. It applies to industries in 

which factor proportions are important, e.g., agriculture and manufacture. 

In practice, transportation costs are not negligible. Free trade does not equalize output prices or wipe out factor 

price differentials completely, but will reduce the gap in factor prices between countries.Capital is more mobile 

than labor. If FPE (factor price equalization) does not hold, both factors have incentives to move across national 

boundaries. If stringent restrictions are imposed on migration, it is the capital that will move in search of lower 

labor costs. This means outsourcing and a huge job loss in high wage countries. 

4. 13.4. The effects of trade protection 
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Policies that limit imports, usually with the goal of protecting domestic producers in import competing 

industries from foreign competition, are known as trade protection or simply as protection. 

A tariff is a form of excise tax, one that is levied only on sales of imported goods. In the distant past, tariffs were 

an important source of government revenue because they were relatively easy to collect. But in the modern 

world, tariffs are usually intended to discourage imports and protect import-competing domestic producers 

rather than as a source of government revenue. 

The effect of a tariff is to raise both the price received by domestic producers and the price paid by domestic 

consumers. Figure 13.3. illustrates the effects of a tariff on banana imports. As before, we assume that PW is the 

world price of bananas. Before the tariff is imposed, imports have driven the domestic price down to PW, so that 

pre-tariff domestic production is Q1, pre-tariff domestic consumption is C1, and pre-tariff imports are C1- Q1. 

Now suppose that the government imposes a tariff on each box of bananas imported. As a consequence, it is no 

longer profitable to import bananas unless the domestic price received by the importer is greater than or equal to 

the world price plus the tariff. So the domestic price rises to PT, which is equal to the world price, PW, plus the 

tariff. 

13.3. ábra - Figure 13.3.The effects of a tariff 

 

Domestic production rises to Q2, domestic consumption falls to C2, and imports fall to C2-Q2. 

A tariff, then, raises domestic prices, and leads to increased domestic production and reduced domestic 

consumption compared to the situation under free trade. Figure 13.3. shows the effects on surplus. There are 

three effects. First, the higher domestic price increases producer surplus, a gain equal to area A. Second, the 

higher domestic price reduces consumer surplus, a reduction equal to the sum of areas A, B, C, and D. Finally, 

the tariff yields revenue to the government. How much revenue? The government collects the tariff—which, 

remember, is equal to the difference between PT and PWon each of the (C2−Q2) roses imported. So total revenue 

is (PT–PW)×(C2–Q2). This is equal to area C. 

The welfare effects of a tariff are summarized in the table in Figure 13.3. Producers gain, consumers lose, the 

government gains. But consumer losses are greater than the sum of producer and government gains, leading to a 

net reduction in total surplus equal to areas B+D. 

The same is true of a tariff, where its deadweight loss on society is equal to the loss in total surplus represented 

by areas B+D. Tariffs generate deadweight losses because they create inefficiencies in two ways. First, some 

mutually beneficial trades go unexploited: some consumers who are willing to pay more than the world price, 

PW, do not purchase the good, even though PWis the true cost of a unit of the good to the economy. The cost of 

this inefficiency is represented in Figure 13.3.by area D. Second, the economy‘s resources are wasted on 

inefficient production: some producers whose cost exceeds PW produce the good, even though an additional unit 
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of the good can be purchased abroad for PW. The cost of this inefficiency is represented in Figure 13.3. by area 

B. 

An import quota is another form of trade protection. Import quotas are usually administered through licenses: a 

number of licenses are issued, each giving the license-holder the right to import a limited quantity of the good 

each year. 

An import quota is a legal limit on the quantity of a good that can be imported. 

A quota on sales has the same effect as an excise tax, with one difference: the money that would otherwise have 

accrued to the government as tax revenue under an excise tax becomes quota rents to license-holders under a 

quota. Similarly, an import quota has the same effect as a tariff, with one difference: the money that would 

otherwise have been government revenue becomes quota rents to license-holders. Look again at Figure 13.3. An 

import quota that limits imports to C2 − Q2 will raise the domestic price of bananas by the same amount as the 

tariff we considered previously. That is, it will raise the domestic price from PWto PT. However, area C will 

now represent quota rents rather than government revenue. 

Who receives import licenses and so collects the quota rents? The most important import licenses—mainly for 

clothing, to a lesser extent for sugar—are granted to foreign governments. 

Because the quota rents for most import quotas go to foreigners, the cost to the nation of such quotas is larger 

than that of a comparable tariff (a tariff that leads to the same level of imports). In Figure 13.3 the net loss from 

such an import quota would be equal to B + C + D, the difference between consumer losses and producer gains. 

5. 13.5. Global agricultural trade policy and evolving 
world production and trade patterns 

In this point, we look at some outstanding issues in global agricultural trade policy and evolving world 

production and trade patterns. 

We start with pointing out a seeming contradiction between theory and real world practice, more precisely a side 

effect of international agricultural trade. In their recent work, Andreson and Müller (2013) emphasize that 

agricultural commodities ―represent a critical share of many developing countries‘ exports. Furthermore, recent 

price increases in international commodity markets would suggest that participation in international agricultural 

commodity trade by developing countries is becoming increasingly attractive to producers in such countries. 

However, there is evidence that a price increase in international markets and/or developed countries does not 

necessarily translate into higher ‗farmgate‘ prices for producers.‖ (Andreson – Müller, 2013) The authors stress 

that ―raw commodities are inputs into a vertical commodity chain that extends from the production of the raw 

commodity, via processing to retail and distribution. Often, raw commodities only provide for small shares of 

the total value or price of the finished product, even where the commodity involved does not require much 

processing‖. They take an example of McCorriston and Sheldon (2007) who observe that exporters of 

coffeehave faced a significant decline in real prices over the years, while global buyers, roasters and retailers 

have seen their profits increase. Furthermore, in the banana sector, plantations only receive 10% of the final 

price of the product, whereas international trading companies and retailers each add 30-40% to the final price. 

This can be seen as an indication that high profit margins are reaped by ―downstream‖ firms, i.e. firms at more 

advanced stages of the commodity chain, while both developing country producers and consumers are ―worse 

off‖. These authors therefore suggest that ―even though trade liberalization in agricultural commodities may 

have been seen as having the potential to act as a powerful catalyst for poverty reduction, it will not bring about 

the desired results if the market structures are such that the downstream distribution and retail capture the largest 

share of total value added.‖ (Andreson – Müller, 2013) The authors present several forms of supplier support, 

depending on the relevant sectors, include transfer of new technologies, veterinary services, etc. They consider 

that of ―particular relevance to small producers of agricultural commodities in developing countries are private 

contracting strategies resulting in enhanced vertical co-operation between small producers and big buyers of 

their agricultural products. Such programmes may ―tie‖ producers to one of the few processing, retail and/or 

distribution conglomerates, thereby increasing the conglomerates‘ bargaining power. However, in return, they 

often offer supplier support measures as ‗part of the package‘: credit, inputs (such as seeds, fertilizer, etc.), 

prompt payments, transportation and quality control are the most commonly offered forms of support‖ 

(Andreson – Müller, 2013). 
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Such programmes presumably can have favourable effects for farmers and businesses of developing countries 

where they reduce production and marketing costs and increase profitability of participating farms. Furthermore, 

they shift risk away from farmers by providing for guaranteed sales at guaranteed prices and secured access to 

capital. From a long-term development perspective, technology transfer and learning of new skills can create 

lasting spill-over effects. So, international trade can be advantageous for every player of agri-food sector. 

Our second issue considers some of the main factors of the development of international agricultural trade in 

developing countries. Moïsé and his co-authors in their recent report (Moïsé et al., 2013) identify and analyse 

some of the most important supply-side constraints to developing countries‘ exports of agricultural products, in 

order to inform prioritisation and sequencing of domestic policy reforms as well as targeting of donor 

interventions. 

i. The authors call attention that developing countries’ agricultural exports are highly responsive to the quality 

of transport and trade-related infrastructure. They state that a ―10% improvement in the transport and trade-

related infrastructure quality has the potential of increasing developing countries agricultural exports by 

30%‖ (Moïsé et al., 2013). 

ii. The report confirms that tariffs have a significant negative impact on agricultural trade. ―On average, a 

reduction of tariffs by 10% would increase trade value by about 3.7%.‖ (Moïsé et al., 2013) 

iii. In line with evidence from the literature, the analysis also highlights the importance of complementary 

policies such as education and political stability. The report points out that ―a 10% improvement in the 

secondary education enrolment rate would generate a 7.2% increase in agricultural trade value. Aid 

interventions aiming at upgrading skills could contribute to agricultural modernisation and improve the 

market participation of smallholders.‖ (Moïsé et al., 2013) Focusing on the poorest countries in their sample, 

the authors suggest that ―significant trade expansion could be achieved by easing constraints related to 

governance and infrastructure quality. Agricultural exports of these countries could more than double if 

political stability or the quality of infrastructure were brought to the level observed in the richest developing 

countries.‖ (Moïsé et al., 2013) 

iv. The report also point out to an issue that undoubtedly will prove a crucial question for the future of 

developing countries: this is freshwater availability. The authors emphasize that ―important gains in these 

countries can also be obtained from lifting constraints related to freshwater availability. This is because poor 

countries lag far behind better off developing countries in this respect. While not much can be done with 

respect to water availability, nor is it desirable to distort resource allocation by subsidising water 

consumption, this suggests an important role for aid for trade in terms of helping address the regulatory and 

infrastructure burdens that prevent a more efficient use of existing water resources. Such efficiency gains 

could in addition enable greater participation of the private sector in irrigation systems. Thus, while 

infrastructure often attracts the largest amounts of aid for trade, this finding emphasises the importance of 

alleviating bottlenecks in other areas.‖ (Moïsé et al., 2013) 

v. The rapport calls attention for the impact of some cost-related constraints of international agricultural trade, 

such as standards and conformity assessment or access to credit. Case studies of the report illustrate ―how 

strongly these constraints affect the agricultural trade performance of developing countries, in particular as 

regards small and medium agricultural producers, processors and traders. In the case of standards and 

conformity assessment, the wide range of actions necessary to upgrade efficiently implementation, 

monitoring and certification capacities is difficult to bring to fruition without long-term commitment and 

extensive planning. Satisfactory access to finance appears as a prerequisite not only for undertaking export 

activities but also for addressing a number of productive capacity constraints that limit agricultural growth.‖ 

(Moïsé et al., 2013) As examples, they mention sanitary and phytosanitary, quality or environmental 

standards, and argue that their enforcement at the border influence developing countries‘ agricultural trade 

not only as regards the access of their products to regional and international markets but also the availability 

of the necessary inputs to agricultural production. They state that an effective standards system would 

support the trade orientation of agricultural production by providing technical reference and supporting 

claims for value addition. 

Global trade patterns have changed significantly since 2000 in ways that reflect the underlying trends in 

production and consumption. In the next paragraphes, we delineate some important trends and changes in global 

agricultural trade patterns. Until the financial crisis begun in 2008 and the subsequent collapse in world 

merchandise trade, trade in agricultural products increased smartly, driven by growing population, increasing 

incomes, lower transport costs, and greater market access as the implementation of the Uruguay Round 
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Agreement on Agriculture (URAA) opened markets. ―Between 1995 and 2008, agricultural exports more than 

doubled from USD 464 billion to somewhat more than USD 1 trillion.‖ (Liapis, 2011) As Liapis states, a key 

driver is the trade expansion of higher valued processed products. International trade in agricultural products 

and food is increasingly shifting towards high-value products. ―Exports of processed agricultural products 

during the 1995 to 2008 period grew from USD 212 billion in 1995 to USD 492 billion in 2008. Processed 

products account for almost one-half of the value of international agricultural exports, even with the higher 

primary commodity prices that manifested in 2007-08. A country‘s ability to perform successfully as a 

participant in agricultural and food trade may depend more and more on the way it integrates into the processed 

product sectors. Furthermore, increasing exports of processed products has the potential to expand employment 

and income opportunities beyond the farm gate.‖ (Liapis, 2011) 

International agricultural trade has expanded significantly over the last few decades but not as fast as total 

merchandise trade, resulting in a diminishing share of total world trade. Agricultural trade flows of processed 

products represent the largest share of international agricultural trade. ―Trade in processed products, such as 

chocolates, steaks or wines, is dominated by high income OECD countries, although it is slowing down between 

these countries while growing very fast between emerging economies. Low income countries, however, account 

for a small share of such trade. Countries with a revealed comparative advantage in the processed agricultural 

markets are mostly high income countries and capture the majority of the trade, while many low income 

countries have a comparative advantage for other agricultural products.‖ (Liapis, 2011) 

Liapis also states that many emerging economies, including the group of OECD enhanced engagement countries 

of Brazil, China, India, Indonesia and South Africa, are increasingly competitive in world markets. Trade is 

expanding much faster in these countries and their market share is increasing. The growing importance of 

emerging economies in world agricultural trade is also manifested through changing bilateral trade patterns. 

Trade among high income countries is slowing while trade among emerging economies is growing very fast. 

Agricultural exports from low income countries are also increasing rapidly but from a very low base. Low 

income countries account for a very small share of trade in agricultural and processed products.In general, trade 

in processed products is highly concentrated with relatively few exporting countries capturing a dominant share 

of the market. For example in 2007, exports of processed products from 123 countries contributed less than 1% 

to the world total of those products while the 20 leading exporters contributed almost three-fourths of the total 

(81% if intra-EU trade is included).(Liapis, 2011) The countries that are most competitive vary by product. For 

example, there are relatively few, mostly high income countries and emerging economies from South America 

that have a comparative advantage in the export of fresh or chilled meats.Import concentration is somewhat 

lower but again a relatively small number of countries account for most of the demand. At the product level, of 

the more than 250 traded processed product categories examined in this report, most of the demand was 

concentrated on a relatively small number of goods. Imports of processed products are growing fastest among 

emerging economies. Economic growth, rising incomes and growing populations, along with a shift towards 

more open markets, have contributed to expanded import demand across a wide spectrum of countries. 

Finally, we have to mention that trade restrictive measures were employed by both developed and developing 

countries as a policy response to the 2008 financial crisis. Although tariff barriers in international trade have 

been considerably reducedin the past 20 years, following the financial crisis, a number of countries increased 

their tariffson primary products, including agrifood products. For instance, in October 2008, the EU 

reintroduced tariffs on cereal which had been eliminated in January of that year, and reactivated export subsidies 

for dairy products (e.g. milk, butter) in January 2009. This was followed by the reintroduction by the United 

States of America of export subsidies for milk in May 2009. In both cases, the amount of the subsidies remained 

within WTO commitments. (UN, 2010) Nevertheless, we consider this phenomenon as transitory and 

agriculture remains the largest source of exports and foreign exchange earnings in many developing countries. 

6. Review questions: 

1. What has happened to the structure of agricultural trade over the last two decades? 

2. Do tariff preferences make a big difference in the levels of protection facing developing-country agricultural 

products? 

3. Has the move toward decoupling agricultural support from production reduced the effects of agricultural 

support? 
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4. How big are the potential gains from global liberalization, and how sensitive are estimates to various 

assumptions? 
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14. fejezet - 14. Agriculture and 
environment 

Besides producing food, agricultural practices maintain landscape, conserve water, reduce erosion, or control 

pests benefit the wider community, not just the individual farmer. Similarly, the first farmers to adopt a new 

technology in a rural community may create benefits for other farmers, sometimes in the form of information 

about how the technology is best used. All these activities are positive externalities. In contrast, the backside of 

industrial agriculture is the negative externalities caused by it, a massive degradation of natural resources and 

biodiversity. Environmental problems that are caused by agriculture reach from nutrient and pesticide entries 

into ground- and surface water to smell and green house gas emissions, soil erosion and -compaction and the 

decline of biodiversity. In this chapter, we examine agricultural externalities as a source of market failure and as 

a reason for a lack of sustainability of agricultural production. We concentrate mainly on environmental 

externalities (including biodiversity loss). 

1. 14.1. Externalities 

Externalities are present in a market if the actions of either consumers or producers lead to costs or benefits that 

are not or not fully reflected in the price of the product in that market. 

An externality occurs when the actions of producers or consumers directly affect the well 

being of other consumers or the production capabilities of other firms other than through the 

price mechanism of the market. 

The term externality comes from the fact that someone external to the action or transaction which causes the 

positive or negative effect. There are two types of externality: a negative externality harms other producers or 

consumers, positive externalities benefit them. 

A negative externality means that an activity creates costs (harm or discomfort) for uninvolved persons. In these 

cases, costs associated with economic activities are not taken into consideration by market prices. For example, 

for agricultural products, consumer prices do not represent whether a production process or product has 

damaged, preserved or enhanced natural resources. The bill of the pollution for environmentally harmful 

production methods is generally ‗hidden‘ and not paid by the producers or consumers but instead left to the 

taxpayer. 

Externalities are presence in all sectors of market economies. Externalities involving agriculture can be 

classified in various ways. The following types of externalities involving agriculture can be identified (Tisdell, 

2007): 

• Externalities from non-agricultural sectors of the economy affecting agriculture        

Agriculture can experience adverse environmental externalities from airborne pollution caused by emissions 

of particulate matter, metallic dust, acidic vapour and particles as well as water pollution from wastes from 

factories and mining. 

• Externalities from agricultural to non-agricultural sectors of the economy        

Agriculture may, for example, create and sustain landscapes favoured by the public, such as heathlands, or in 

some cases, ones that are disliked by the public, such as weedy areas, for example areas of gorse in New 

Zealand. Similarly, while some types of agriculture conserve wild species wanted by the public, they also 

result in the loss of other species desired by the public. Water run-off from agricultural land containing 

chemicals leached from fertilizers and livestock manure as well as soil particles results in nutrient enrichment 

of water bodies and this stimulates growth of aquatic algae and weeds and accelerates eutrophication of some 

water masses. 

• Externalities confined to agriculture itself        
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Unfavourable ones include dryland salting (if the effect extends beyond a farm where land clearing occurs), 

salination of watercourses as a result of land clearing, herbicide or pesticide drift. Favourable externalities 

within agriculture can result from pest control by farmers having pests on their property. 

Negative externalities cause inefficiency in markets because, for example, the polluting producer does not have 

to pay for harm that the externality causes, the producer‘s private costs only include the cost of the production 

process and do not incorporate the cost of the harm caused by the pollution. Since producers do not pay for the 

harm caused by the pollution, a market failure arises. This is because supply is based upon producers‘ private 

marginal costs instead of social marginal costs. 

The social cost, the cost to society, is the cost of production plus the cost of the negative 

externality. 

Thus, in a competitive market when there are externalities, the invisible hand may not guide the market to an 

economically efficient allocation of resources. Let‘s see why an overproduction of the related product occurs, 

why there is an overallocation of resources to this product and thus, why the competitive market fails to produce 

efficiently. 

Figure 14.1. illustrates the consequences of the externality. With a negative externality, the marginal social cost 

(MSC) exceeds the marginal private cost (MPC). The marginal private cost function – MPC(q) – measures the 

industry‘s marginal cost of the production. If we assume, for simplicity, that the technology produces the 

product and the pollutant in a fixed proportion, the horizontal axis measures both the number of units of the 

pollutant and the output (q). The marginal external cost of the pollutant is measured by MEC(q), which rises as 

more pollution occurs. The marginal social cost MSC(q) exceeds the marginal private cost by the amount of the 

marginal external cost: MSC(q) = MPC(q) + MEC(q). That is, the marginal social cost function is the vertical 

sum of the marginal private cost function and the marginal external cost function. 

14.1. ábra - Figure 14.1. Negative externalities and the optimum 

 

If producers do not pay for the external costs, the market supply function is the marginal private cost function 

for the industry (the horizontal sum of the individual firms‘ marginal private cost functions). As we can see in 

Figure 14.1., the market output will be q1, and the equilibrium price will be p1. Considering the externality, the 

efficient (socially optimal) amount of output in the market is q*, the quantity at which the market demand 

function and the marginal social cost function intersect. There the marginal benefit of the last unit produced (p*) 

just equals the marginal social cost. The production of any units beyond q* creates a deadweight loss because 

the marginal social cost function lies above the demand function. The externality thus leads to overproduction in 

the market by the amount (q1 – q*) and to a deadweight loss equal to area M. 

In the Table 14.1. we summarise how presence of the externality concerns producers, consumers and society. 

The first column of the Table 14.1. shows the net economic benefits in equilibrium with the negative externality. 

Consumer surplus is the area below the market demand curve D and above the equilibrium price p1 (A + B + G 

+ K). The private producer surplus is the area below the market price and above the market supply function(E + 

F + R + H + N). The cost of the externality is the area below the marginal social cost curve and above the 

market supply function(R + H + N + G + K + M), which is equal to areas Z + V. The net social benefits equal 

the sum of the consumer surplus and the private producer surplus, minus the cost of the externality that is, areas 

A + B + E + F + M. 
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Table 14.1. Net economic benefits in equilibrium with negative externality 
 

 
Equilibrium 

(price: p1) 

Social optimum 

(price: p*) 

Difference 

between 

social 

optimum 

and 

equilibrium 

Consumer surplus A + B + G + K A –B – G – K 

Private producer surplus E + F + R + H + N B + E + F + R + H + G B + G – N 

Cost of externality –R – H – N –G – K – M –R  – H  – G M + N + K 

(external 

cost savings 

Net social benefits (consumer 

surplus + private producer 

surplus – cost of externality) 

A + B + E + F  – M A + B + E + F M 

(increase in 

net benefits 

at social 

optimum) 

Deadweight loss M Zero M 

Source: Besanko – Braeutigam, 2010 

2. 14.2. Theoretical solutions to internalisation of 
externalities 

Economists have explored several scientific approaches to explain and solve the problems of externalities. There 

are basically two general approaches to the internalization of externalities that is incorporate the totality of 

social costs. The first known as the Pigovian approach, the second as the Coase theorem. 

Arthur Cecil Pigou, a Brithish economist, in his book The Economics of Welfare (1920) argued that the 

existence of externalities is sufficient justification for government intervention. If someone is creating a negative 

externality, such as pollute on, for instance, he is engaging in too much of the activity that generated the 

externality. Pigou advocated a tax on such activities to discourage them and advocated subsidies for activities 

that created such positive externalities. These are now called Pigovian taxes and subsidies, respectively. 

An environmental tax is one whose tax base is a physical unit (or a proxy of it) of an 

economic activity or product that has a proven, specific negative impact on the environment. 

Environmental or eco-taxes or green taxes often seek to shift the burden of taxation away from economic 

‗goods‘, such as labour, towards environmental ‗bads‘, such as waste and pollution. The market prices for 

agricultural inputs and products do not currently reflect the full costs of farming. Environmental taxes or 

pollution payments, however, seek to internalize some of these costs, so encouraging individuals and businesses 

to use resources more efficiently. Such green taxes offer the opportunity of a ‗double dividend‘ by cutting 

environmental damage. 

The alternative to penalizing farmers through taxation is to encourage them to adopt non-polluting technologies 

and practices. This can be done by offering direct subsidies for adoption of sustainable technologies (a potential 

use for revenue raised from environmental taxes) and removing perverse subsidies that currently encourage 

polluting activities. An important policy principle suggests that it is more efficient to promote practices that do 
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not damage the environment than to spend money on cleaning up after a problem has been created. (Pretty et al., 

2001) 

A subsidy is any measure that keeps prices for consumers below market levels, or for 

producers above market levels, or that reduces costs for consumers and producers. 

Some subsidies are ―pro-environmental subsidies‖ where they focus on, relatively speaking, environmentally 

benign products or activities. Other subsides are ―environmental harmful subsidies‖ where there are negative 

impacts on the environment. 

Pigou‘s analysis was accepted until 1960, when Ronald Coase showed that taxes and subsidies are not necessary 

if the people affected by the externality and the people creating it can easily get together and bargain. Adding to 

the scepticism about Pigou‘s conclusions is the new view, introduced by public choice economists, that 

governments fail just as markets do. 

The Coase theorem states that regardless of how property rights are assigned with an 

externality, the allocation of resources will be efficient when the parties can costlessly bargain 

with each other. 

If the owner of A has the right to let his cattle roam on B‘s land, B‘s owner will pay A‘s owner to build a fence 

when the damage to B‘s crops exceeds the cost of the fence. If the cost of the fence exceeds the damage to the 

crops, it will not be in the interest of owner B to pay for the fence, and the cattle will roam. In other words, 

when it is socially efficient to construct the fence, the fence will be built to eliminate the externality. Suppose, 

instead, that the property rights are assigned to owner B, so that A has to compensate B for any damage. Owner 

A would build a fence if the damage to B‘s crops exceeds the cost of the fence. However, if the cost of the fence 

is greater than the damage to the crops, then owner A will compensate owner B for the damage and, once again, 

the cattle will roam. The example nicely demonstrates the remarkable point of the Coase theorem. Regardless of 

whether the property rights are assigned to the owner of Farm A or to the owner of Farm B, the outcome is the 

same and it is socially efficient. The fence will be built when the fence costs less than the damage to the crops, 

and it will not be built when the fence costs more than the damage. 

3. 14.3.Agriculture and environmental taxation 

In the EU environmental taxation varies in importance. Environmental taxes brought in approximately 287 

billion EUR of tax revenue in 2009. They have decreased from a peak of over 300 billion EUR in 2007, possibly 

due to the effects of the economic crisis. Over the last 10 years most Member States have seen a small decline in 

environmental taxation as a proportion of GDP and of total taxes with a slight upturn in the last year. Even in 

leading countries such as Denmark and the Netherlands this is evident, with environmental tax revenue growth 

not quite keeping pace with GDP growth. Revenues from environmental taxes in the EU-27, accounted for 2.4% 

of GDP and for 6.3% of total revenues in 2009, in terms of a share in total tax revenues it means a slight 

increase compared with 2008, from 6 to 6.3%. Given that their share in GDP remains on the same level they 

seem to be arguably less volatile than other taxes during a recession. However, this development, measured at 

the weighted EU average level, hides substantial differences between the Member States. (Rademaekers et al., 

2012) 

As an example, we can mention pesticide taxes. In the mid 1980‘s it was clear to scientists and policymakers 

that pesticide use had become a risk to human health and the environment. Residues from pesticides were found 

in the ground water and in agricultural products. Some of the active substances were identified as highly toxic. 

Two of the first countries to adopt national action plans to reduce pesticide use and risk was Denmark and 

Sweden. In both countries the programmes included many activities such as education and increased control as 

well as a tax on pesticides. In Denmark the focus was mainly on reducing the quantity of pesticides used, while 

in Sweden the focus was more on reducing the risk to human health and the environment. (Rademaekers et al., 

2012) 

Another example is the emissions tax on water pollution. One way to deal with pollution directly is to charge 

polluters an emissions tax. Emissions taxes are taxes that depend on the amount of pollution a firm produces. 

In order to better manage its water resources and to reduce water pollution, the French government decided to 

apply effluent charges as an economic instrument to supplement its regulations in 1964. Effluent charges are 

applicable to all discharges to the surface water and sewage in France. For industrial polluters, charges are 

calculated from the net annual pollution discharged of these substances: suspended solids (SS), chemical oxygen 
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demand (COD), biological oxygen demand (BOD5), reduced nitrogen (RN), phosphorus, nitrates, toxic metals 

etc. Historically, agricultural dischargers were exempted from paying the effluent charges due to political and 

social sensitivity. But, since January 2008, a new tax has been established on non-point pollution according to 

the volume or toxicity of the marketed products. (Rademaekers et al., 2012) 

4. 14.4. Policy options for incorporating 
environmental values into economic decisions 

A wide range of policy options are available for incorporating environmental values into investment and 

resource management decisions that are relevant for agriculture. (FAO, 2012) 

• Command-and-control. In this approach, governments use their regulatory powers to mandate certain 

behaviours, prescribe others and impose penalties for non-compliance. Command-and-control is the norm for 

pollution control in industrial settings, but the dispersed and fragmented nature of agricultural production 

makes such systems more difficult to implement. 

• Financial penalties and charges. This approach modifies incentives through financial signals of taxes and 

fees. It does not prohibit certain activities but makes them more expensive to would-be polluters. 

• Removing perverse incentives. In some cases, policy measures aimed at increasing agricultural production or 

productivity may unintentionally generate incentives to produce negative externalities. A classic example is 

subsidies on inputs, such as fertilizer or irrigation water, leading to excessive use, contamination of water 

through runoff and water depletion. 

• Establishing property rights to an externality. This instrument relies on the privatization and allocation of 

rights to generate an externality, for example through permits to emit a defined quantity of air pollution or 

carbon. Such mechanisms often work in combination with other mechanisms such as payments for 

environmental services. 

• Payments for environmental services (PES) encompass a wide range of instruments that involve various 

forms of payment for the provision of a positive environmental externality such as biodiversity conservation, 

watershed protection or climate change protection. (FAO, 2012) 

FAO recently conducted a review of the empirical evidence on the barriers to adoption of one important 

category of smallholder investment: sustainable land management (McCarthy et al., 2011). Sustainable land 

management comprises agricultural practices such as agroforestry, soil and water conservation and grazing land 

management. A common feature of these practices is that they involve investment in ecosystem services to 

derive longer-term production as well as environmental benefits. The review indicated that delayed benefits 

from these practices are a serious obstacle for many farmers. Up to five years may be needed to realize 

appreciable benefits, while costs are incurred immediately, partly in the form of opportunity costs arising from 

foregone income during initial phases of transition to sustainable systems. Lack of information and limited local 

experience with such techniques is a further deterring factor as it increases the uncertainty and risks involved in 

the investment. On the other hand, well-functioning input supply and systems for managing collective resources 

such as pastures and waterways were found to have a positive impact on investment in sustainable land 

management. The review concluded that overcoming such barriers to widespread adoption of these techniques 

requires increased levels of public support, even though they generate higher returns to both farmers and the 

environment over the long run. (FAO, 2012, p. 53) 

To the extent that environmental policies are applied to agriculture, command-and-control instruments or 

penalties and taxes have been the most common approaches. More recently, there has been increased interest in 

and development of payments for environmental services (PES). OECD (2010) notes the proliferation of PES 

programmes across developed and developing countries, mobilizing increasing amounts of finance and 

supporting international dialogues on efficient means of improving ecosystem services. The emergence of PES 

programmes is considered a promising approach that should be pursued by local and national governments as 

well as the international community. In the Global Environment Facility (GEF) and World Bank portfolios, PES 

schemes are increasingly being integrated into wider rural development and conservation projects, as a 

component for sourcing sustainable financing for investment. In spite of the interest in payments for 

environmental services, the number of functioning mechanisms in agriculture is limited. This is partly due to the 

numerous constraints – both conceptual and practical – still faced by such schemes. Policies and institutions that 

facilitate low transactions costs and the possibility for wide-scale replication are needed to realize the potential 
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of this instrument to generate a significant and effective source of investment finance for sustainable agricultural 

development (Lipper and Neves, 2011, FAO, 2012) 

5. Review questions 

1. Explain why externalities and public goods are a source of market failure. 

2. Analyze how taxes or emissions standards could reduce the economic inefficiency that arises in a competitive 

market with a negative externality. 

3. Describe the Coase Theorem and discuss its economic significance. 
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15. fejezet - 15. Developing countries 
and agriculture 

The economies of many developing countries are highly dependent on agriculture, and most of the world‘s 

people rely on it, directly or indirectly, for their livelihoods. The global community confronts the enormous task 

of ensuring nutritional security and enhancing rural livelihoods while reversing environmental degradation, 

redressing social and gender inequity, and ensuring human health and well-being. In this chapter, we deal with 

this highly complex task. 

1. 15.1. The notion of developing countries 

Developing countries are a highly diverse group often with very different views and concerns. Some remain at 

the ragged edge of starvation.These are the very poorest countries like Chad, Bangladesh or Ethiopia. Others 

have found that combination if ingredients that can propel them into the category of middle-income countries. 

The more successful—countries like Taiwan or Singapore—are called the newly industrializing countries 

(NICs). The NICs have been enormously successful in raising their living standards and in penetrating the 

traditional markets of advanced industrial countries. The more common definition of developing countries refers 

to the real per capita income. 

A developing country is one with real per capita income that is low relative to that in 

advanced countries. 

Paul Samuelson and William Nordhaus stress that this standard definition of developing country conceals much 

of the human side of development (Samuelson – Nordhaus, 1989). Developing countries have population with 

poor health, low level of literacy, inadequate dwellings, and meagre diets. 

There are several classifications of developing countries using different indicators. The main indicators of 

underdevelopment are: population level; population growth;GNI; GNI per capita; adult literacy; life expectancy 

at birth; and agricultural employment. Many of the social and health indicators show the effects of poverty in 

low-income nations. Life expectancy is low, and educational attainment and literacy are modest, reflecting low 

levels of investment in human capital. Most people live and work on farms. 

The UNDP‘s country classification system is built around the Human Development Index (HDI). To capture the 

multifaceted nature of development, the HDI is a composite index of three indices measuring countries‘ 

achievements in longevity, education, and income. Other aspects of development—such as political freedom and 

personal security—were also recognized as important, but the lack of data prevented their inclusion into the 

HDI. The income measure used in the HDI is Gross National Income per capita (GNI/n) with local currency 

estimates converted into equivalent US dollars using purchasing power parity (PPP). Longevity is measured by 

life expectancy at birth. For education, a proxy is constructed by combining measures of actual and expected 

years of schooling. Measures of achievements in the three dimensions do not enter directly into the sub-indices, 

but undergo a transformation. The basic building block of all sub-indices is: 

X = (Xactual – Xmin)/(Xmax – Xmin), 

where the maximum values are set to the actual observed maximum values over the 1980- 2010 period. The 

minimum value for education is set at zero, for longevity at 20 years and for income at US$163 (the income 

level in Zimbabwe in 2008 which is the minimum observed income level). These maximum and minimum 

values ensure that the values of the sub-indices are bounded between zero and one. While the formulation of 

each sub-index is fairly involved, the construction of the aggregate HDI is a straight forward geometric 

averaging of the three sub-indices. The HDI is therefore also bounded between zero and one. (Nielsen, 2011) 

The current list of least-developed countries (LDCs) by the United Nations (Table 15.1) includes 49 countries 

(the newes
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2. 15.2. Population growth 

Thomas Malthus was one of the earliest writers to analyse the relation between population and the economy in 

his book: Essay on the Principle of Population (1798). Malthus‘ theory of population rests on the law of 

diminishing returns. He thought that population, if unchecked, would tend to grow at a geometric (or 

exponential rate), doubling every generation or so. But each member of the growing population would have less 

land and natural resources to work with. Therefore, because of diminishing returns, income could at best grow at 

an arithmetic rate; output per person would tend to fall so low as to lead to a stable population at a subsistence 

level of near-starvation. In the century following Malthus, technological advance shifted out the production-

possibility frontiers of countries in Europe and North America. This rapid technological change allowed output 

to far outstrip population, resulting in rapid rise in real wages. The germs of truth in Malthus‘ doctrines are still 

important for understanding the population behaviour of India, Ethiopia and other parts of the globe where the 

balance of numbers and food supply is a vital consideration. The neo-Malthusian view foresaw the likelihood of 

impending collapse in living standards as population and production pushed against limited land and 

environmental capacity. 

Populations have stabilized in most advanced countries. Population growth proceeds through four stages: 1.) 

Preindustrial society, in which high birth and death rates lead to low population growth; 2.) Early development, 

in which advances in medical technology lead to a decline in death rates with little effect on the birth rate. Thus 

population spurts upward; 3.) Later development, in which lower infant mortality, urbanization, and education 

lead many couples to desire smaller families, cutting back the birth rate. Population growth may be rapid, but it 

is slowing; 4.) Maturity, in which couples practice birth control successfully and both spouses tend to work 

outside the home. The desired number of children per family drops to around 2, so net population growth is 

close to zero. In the interval, countries generally find that their death rates fall before their birth rates, so that a 

population explosion may occur. Many poorer and middle-income countries are still in the middle of their 

demographic transition. 

Farmers, especially mall farmers are therefore a significant proportion of this fast growing population. They 

have traditionally survived on subsistence production. In developing countries, agriculture continues to be the 

main source of employment, livelihood and income for between 50% – 90% of the population. Of this 

percentage, small farmers make the up the majority, up to 70 – 95% of the farming population. (Kwa, 2001) 

3. 15.3. Resources of development 

The key to development lies in four fundamental factors: i) human resources; ii) natural resources; iii) capital 

formation; and iv) technology. 

i. Human resources – The quality of labour inputs is the single most important factor of economic 

development. Improve education, reduce illiteracy, and train workers are the main instruments for advance 

human resources. Educated people become more productive workers; when they can use capital more 

effectively, adopt new technologies. Modern technologies are often embodied in capital goods, but these 

capital goods require complementary trained labours for effective use and maintenance. Countries must also 

be concerned with control disease and improve health and nutrition, both to make people happier and to 

make them more productive workers. 
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Recognizing the key role of agriculture in the economies of developing countries and in achieving the 

Millennium Development Goals, the World Bank held meetings with leaders in the private sector and civil 

society to discuss prominent issues in agricultural knowledge, science and technology (AKST). Participants 

shared views on how to advance its role in meeting the demographic, environmental and economic 

challenges facing agriculture. Some suggested that a comprehensive, multidisciplinary international 

assessment of issues critical to formulating policy would have great value for decision makers confronting 

conflicting views on such contentious issues as the environmental and human health impacts of transgenic 

crops, the consequences of bio-energy development on the environment and on the long term availability and 

price of food, and the implications of OECD agricultural subsidies for small-scale farmers in developing 

countries. (World Bank, 2012) 

ii. Natural resources – One of the most important natural resource of developing countries is arable land. Much 

of the labour force is employed in farming. Hence the productive use of land—with appropriate conservation, 

fertilizers, and tillage—will go far in increasing a poor nation‘s output. Moreover landownership patterns are 

a key to providing farmers strong incentives to invest in capital and technologies that will increase their 

land‘s yield. If farmers own the land, they will be willing to make improvements, invest in irrigation systems, 

and undertake appropriate conservation practices. 

Critical environmental and social factors facing the developing world may directly impede meeting the 

increased demand. They include less water available for crops, due to growing use elsewhere; less arable 

land, due to urbanization and unsustainable agricultural practices; less labour, due to HIV/AIDS, malaria and 

other tropical diseases – and to migration from rural to urban areas; increased levels of acid deposition and 

tropospheric ozone; and a changing climate with warmer temperatures, and increases in variability of 

precipitation, frequency of extreme weather events (such as heat waves, floods and droughts) and loss of land 

to rising seas. Moreover, climate change is likely to compound the negative impact of unsustainable 

agricultural practices and undermine meeting the projected increase in demand for agricultural products in 

many developing countries. 

iii. Capital formation – Accumulating capital requires a sacrifice of current consumption over many decades but 

most developing countries are already near a subsistence standard of living. The poorest agrarian countries 

are often able to save only 5 percent of national income. Even if a country has succeeded in hiking up its rate 

of saving, it takes many decades to accumulate the railroads, electricity-generating plants, equipment, 

factories, and other capital goods that underpin a productive economic structure. In many developing 

countries, the single most pressing problem is too little saving. Particularly in the poorest regions, urgent 

current consumption competes with investment for scarce resources. The result is often too little investment 

in the productive capital so necessary for rapid economic progress. It must be emphasized that undersaving is 

not a universal syndrome. Many large social investments must precede industrialization, or even efficient 

marketing of farm products. To develop, a private economy must have social overhead capital. These are the 

large-scale projects that precede trade and commerce – roads, railroads, irrigation projects and dams, public-

health spaying against malarial mosquitos, etc. All these involve large investments that tend to be indivisible 

with increasing returns to scale. These large-scale investment projects spread small farmers‘ benefits widely 

across the economy. Often these projects involve external economies, or spillovers that private firms cannot 

capture. For example, a regional agricultural adviser can help all farmers in an area. 

In 2010 international capital flows to developing countries surpassed preliminary estimates and returned to 

their pre-crisis level of $1.1 trillion, an increase of 68 percent over the comparable figure for 2009. The 

rebound in capital flows was concentrated in a small group of 10 middle income countries where net capital 

inflows rose by an average of nearly 80 percent in 2010, almost double the rate of increase (44 percent) 

recorded by other developing countries. These 10 countries accounted for 73 percent of developing countries 

GNI, and received 73 percent of total net capital flows to developing countries in 2010. Capital flows to 

developing countries are heavily concentrated in the 10 middle-income countries, namely those with the 

largest external debt stock at end 2010, referred to hereafter as the top 10 borrowers. 

Total external debt (Table 15.2.) shown in the GDF (Global Development Finance) is the sum of long-term 

external debt, short-term debt, and IMF credit. It represents the total debt owed to nonresident creditors and 

repayable in foreign currencies or in goods or services by public and private entities in the country. 

Table 15. 2. External debt stock of developing countries and select ratios2005-2010, $ billions 
 

 
2005 2006 2007 2008 2009 2010 2011 
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Total external debt outstanding 2,577 2,802 3,422 3,678 3,923 4,412 4,876 

Long-term (including IMF) 1,993 2,150 2,570 2,834 2,964 3,192 3,469 

Public and publicly guaranteed 

(including IMF) 
1,308 1,294 1,395 1,443 1,580 1,674 1,773 

Private nonguaranteed 685 856 1,175 1,391 1,385 1,518 1,696 

Short-term external debt 512 607 811 793 810 1,062 1,249 

Ratios 
       

External debt outstanding to GNI (%) 27.4 25.0 24.6 22.1 24.1 22.7 21.5 

External debt stocks to exports (%) 80.8 71.8 71.9 63.9 85.0 76.3 69.3 

Reserves to external debt outstanding 

(%) 
74.5 90.9 105.6 110.4 119.7 122.3 120.8 

Short term debt to imports (%) 16.2 16.2 17.5 13.9 17.3 17.9 17.2 

Sources: World Bank Debtor Reporting System and International Monetary Fund 

iv. Technological change is often associated with investment and new machinery. It offers much hope to the 

developing nations inasmuch as they can adapt the more productive technologies of advanced nations. This 

requires entrepreneurship. One task of development is to spur internal growth of the scarce entrepreneurial 

spirit. Countries find that the difficulties reinforce each other in a vicious cycle of poverty. 

4. 15.4. Agriculture in developing countries 

Agricultural development makes a critical contribution to overall economic growth in many developing 

countries. In developing countries agriculture is almost always the foundation of the economy since most people 

rely on it for food and employment. As farmers‘ incomes rise, so does their demand both for farm inputs and 

services, and for non-farm goods. Increased agricultural production also leads to increased demand for 

processing facilities. The agricultural growth has multiplier effect. 

Agricultural growth and development require investment and technology. Over the past few decades, increases 

in government spending on agriculture in East and South Asia have been clearly ulinked to rapid growth in 

agriculture and to progress towards achieving the Millennium Development Goals. In sub-Saharan Africa, 

however, public investment in agriculture is still far below what is needed, despite commitments by African 

governments to allocate 10 per cent of their public spending to it. Increased spending on agricultural research is 

vital, but it is equally important to ensure that the research carried out benefits the smallest farmers. In 

developing countries, it has all too often bypassed the most needy farmers, offering solutions that are beyond 

their reach or simply inappropriate to their livelihoods. The challenge is to develop technology in a way that is 

relevant to small farmers and to create the conditions they need to transform their small plots into viable small 

businesses that make a vital contribution to local and national economies. The Farmer Field Schools in East 

Africa show that when this is done, the results can be very impressive indeed. 

Getting agriculture moving in developing countries is an important step towards general development, including 

sustainable development. But it takes more than ideology to achieve this. Five basic prime movers require 

investment, development and coordination: 

1. New technology produced by public and private investments in agricultural research, or imported from the 

global research system and adapted to local conditions. 
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2. Sustained growth of biological capital—such as by genetic and husbandry improvements of crops, livestock 

and forests—and physical capital investments in dams, irrigation, roads, grain storage, etc. 

3. Improvements in the performance of institutions such as in marketing, credit, research, extension, and 

settlement. 

4. Favourable economic policy environment and political support for agriculture over the long haul. 

Worldwide experience has shown that no single prime mover, such as new technology or higher prices, can by 

itself increase agricultural production and sustain it over time. The challenge is to mobilize public and private 

investments in all five as a policy package over a period of decades. 

One of the major questions of agricultural development in developing countries is the choice between traditional 

and industrial production methods. Most developing countries are on the way of industrial agriculture. 

A landmark in the spread of industrial agricultural methods was the Green Revolution, which brought the advent 

of ‗miracle seeds‘ in the 1960s and 1970s. (Kwa, 2001)It was found that these improved varieties dramatically 

increased yields as compared to traditional varieties. 

Industrial agriculture generally means the dependence of food production on high inputs 

(chemical fertilizers, pesticides, water, as well as the increasing use of machines). 

Industrial farming entails extracting maximum output from the land in the shortest possible time. Food 

production becomes similar to a ‗mining‘ operation.It has been estimated that about 40 per cent of all farmers in 

developing countries were using Green Revolution seeds by the 1990s, with the greatest use found in Asia, 

followed by Latin America. (Kwa, 2001) The author asks an important question: ―Did the Green Revolution 

reduce hunger?‖ His respond seems to be yes:―Comparing the number of hungry people in the world in 1970 

versus 1990 (spanning the two decades of major Green Revolution advances), a first glance seems to indicate 

significant progress. The total food available per person in the world rose by 11 per cent.‖ The number of 

chronically undernourished people fell from 942 million to 786 million, a 16 per cent drop.However, on closer 

examination, and if China was eliminated from the analysis, the number of hungry in the world actually 

increased by more than 11 per cent, from 536 million to 597 million. In South America, where per capita food 

supplies rose almost 8 per cent, the number of hungry people went up by 19 per cent. In South Asia, there was 9 

per cent more food per person by 1990, but there were also 9 per cent more hungry people. It was also not due to 

increased population that brought about greater hunger. The total food available per person in fact increased. It 

seems that greater hunger was the failure to address unequal access to food and food-producing resources. 

(Kwa, 2001) He cites analyst Vandana Shiva who terms the effects of the Green Revolution and the 

industrialization of agriculture as ‗inequality-generating‘.In India, adoption of the new Green Revolution seeds 

led to a six-fold increase in fertilizer use per acre. Farmers used an average of 12.7 kg/ha of fertilizer in 1970. 

By 1995, usage had gone up to 76.6 kg/ha. While food grain production increased 84 per cent from 82 million 

tonnes in 1961 to 185 million tonnes in 1997, consumption of chemical fertilizers rose from 292 thousand 

tonnes in 1961 to 16,422 thousand tonnes in 1996-97, a 15,000 per cent increase. (Kwa, 2001) 

The most recent estimates of undernourishment by the Food and Agriculture Organisation of the United Nations 

(FAO) were published in 2011 for the 2006-2008 period. They set the mark at 850 million, which corresponds 

to 15.5 per cent of the world population. This was the first assessment based on hard data on food production 

and consumption referring to 2008, and capturing the actual impact of the food price crisis of 2007-2008 and of 

the financial crisis of 2008. (UN, 2012) 

Another significant issue that must be addressed as a result of industrialized food production systems is the 

increasing share of monocultures. Monocultures erode diversity. It is diversity that increases resistance to pests. 

In a holistic system, a problem in a part of the system can be absorbed or counter-balanced by the entire system. 

This is why the polycultural system is widely recognized as more stable. This is not the case with monocultures. 

Without the advantages of a balanced eco-system, pest infestations are common, so that the entire crop can be 

easily destroyed.Over the last few decades, the experience of small farmers from Central to South America, 

Africa and Asia have been strikingly similar. Many have been pressured to switch from diverse traditional 

polycultures to monocultures for overseas markets. For example, the provision of extension services and credit 

were often conditioned upon farmers accepting the new technologies in export crops that were promoted. (Kwa, 

2001) 
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Many people think that the world remains awash in food, but this is not longer the case. Now, burgeoning 

demand for food and feed in fast-growing developing countries – especially in Asia – combined with increased 

competition for agricultural resources and climatic events in significant parts of the world signal a tightening in 

world food supplies that may be with us for some time. Global carry-over wheat stocks are at some of the lowest 

levels ever recorded, equivalent to less than 10 weeks of consumption. Corn and wheat prices have risen by up 

to 60 per cent this year. In this context, a renewed focus on agricultural research and diffusing technology is 

more critical than ever. 

5. Review questions: 

1. What are the main features of developing countries? 

2. What is the purpose of the HDI and from what elements does it compose? 

3. What are the most important issues of the agricultural production of developing countries? 
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