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(ABSTRACT) 

Chilean governments have simultaneously used a combination of price policies and expenditures 

on agricultural research in their efforts to enhance the performance of the agricultural sector. These 

two policy instruments, under changing political environments, have had important distributional 

implications for agricultural producers and consumers. Neglecting the interactions between these 

instruments may have distorted the measurement of research benefits. This dissertation examines 

the implications of agricultural price policies on the funding of public agricultural research. A 

political-economy framework allows for the interactions between producers and 

consumers/taxpayers in affecting policy formation. The welfare effects on each interest group are 

identified. 

Agricultural price policies and research expenditures on beef, wheat, milk, apples, and grapes are 

considered within a simultaneous system of supply, demand, price and research policy equations. 

Economic and political considerations determine the choice between direct price policies and public 

research expenditures.



Results conform to theoretical expectations that the level and distribution of public research 

investments are affected by agricultural price policies. The implications derived from these results 

are that policies can be made more effective if decision-makers consider the complementarity or 

substitutability of these policy instruments. Agricultural production was influenced by direct price 

policies and by domestic agricultural research and foreign technology transfers. Publicly-sponsored 

agricultural research in Chile has had positive economic returns. The benefits to research, 

however, would have been larger if distorting price policies had not been present.
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CHAPTER ONE 

INTRODUCTION 

Introduction 

Chile has faced unprecedented political changes since the late 1950s. Until 1964, Chile was 

exposed to a fairly traditional conservative regime. Then, from 1965 to 1970, a more populist 

government initiated reforms. In 1970, a radical socialist administration gained power. From the 

end of 1973 to 1990, a military government led the country to an ambitious free market economy. 

The result of changing ideologies translated into macroeconomic and sectoral policies that have 

continuously affected the allocation of resources within agriculture and between agriculture and 

other sectors (Valdés, 1988). 
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Since the early 1940s manufacturing has been the sector of major interest in Chilean development 

policies (Corbo and de Melo, 1985; CIEPLAN, 1988). A fall in the external terms of trade for 

agricultural and other primary products, as well as increased instability in international markets 

triggered the adoption of policies that encouraged industrialization. This industrialization was 

accomplished behind high levels of protection for industrial goods and by depressing agricultural 

prices that, in turn, shifted the profitability of investment from agriculture to industry. Several 

policies that discriminated against agriculture were pursued to provide cheap agricultural goods 

to urban consumers. Ceiling prices, exchange rate misalignments, credit subsidies, and quantitative 

trade restrictions were the most commonly used policy instruments. After the late 1950s, these 

policies were gradually intensified by successive governments to influence the performance of 

Chilean agriculture. 

By 1974, there was a recognition that the process of import substitution by itself could not generate 

the fast and broad effects that were desired from industrial protection policies. As a result, the 

military government replaced import-substitution with liberalization and stabilization policies in 

most markets. These policy reforms included deregulation of financial markets, the dismantling 

of non-tariff trade restrictions, eradication of a chronic fiscal deficit, and an overall reduction of 

government intervention in economic activity. For the agricultural sector in particular, the reforms 

sought to eliminate price controls, reduce protection for competing commodities, and lower the 

taxation of export activities. 

The positive relationship between growth in the agricultural sector and the contribution of 

agriculture to the development process has been well documented (Schultz, 1964; Timmer, 1988). 
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In the Chilean case, the rate of growth of its agricultural gross domestic product has been lower 

than in several more-developed countries and below that found in other sectors of the economy. 

From 1960 to 1988 the economy grew at an average annual rate of 3.0 percent, while the value 

of agricultural production increased at an annual rate of 2.3 percent in the same period. The need 

for fostering the role of Chilean agriculture to enhance overall national economic growth is widely 

recognized. However, fiscal constraints force politicians and international funding agencies to 

carefully assess the rationale of policy intervention in Chilean agriculture. When maximizing 

expected social benefits for their constituency, decision-makers are aware that welfare gains arise 

in conjunction with making appropriate expenditure decisions on a variety of sectoral policies. 

In the efforts of governments to promote agricultural growth the allocation of public funds 

becomes critical. Government policies such as price intervention and publicly sponsored 

agricultural research compete with each other for budgetary resources. Failure to appropriate 

optimal levels of expenditures on each policy instrument may entail substantial opportunity costs 

for society. Within that context, policy-makers may fail to equalize the marginal rates of return 

across policy instruments in order to maximize the social return from total funds available. For 

example, rates of return on improved varieties of wheat and maize in Chile averaged 28 percent 

per year (Yrarrazaval et al, 1982) '. While returns to other public investments are not known, 

these significant payoffs to research imply a possible underinvestment in agricultural research and 

  

' That study, however, did not consider the effects of price policies when calculating the benefits of 

research and therefore, may have mismeasured the true rates of return. Such an omission may also have 
biased the distributional effects of research benefits. 

Introduction 3



have resulted in recommendations for higher levels of public investment in agricultural research 

and development. 

Problem Statement 

Chilean policies have failed to help stimulate rapid and significant increases in aggregate 

agricultural growth. Among the possible reasons for this failure are the interactions between price 

interventions and the development of improved technologies. Distortionary agricultural price 

policies may have sent signals to the national agricultural research system that have distorted the 

allocation of research resources and hence the generation of technologies. Policies that distort 

relative prices may have affected the level and distribution of income of both producers and 

consumers as their incentives to press for new technologies have been altered. Also, efforts to 

encourage the adoption of technologies and to strengthen agricultural institutions appear to have 

fallen victim to a decreasing government involvement in research and extension. 
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Justification for the Study 

Chile has been in the midst of a transition from a traditional agricultural sector to a modern export- 

oriented one (CEPAL, 1982). Throughout this transition, Chile has faced inconsistencies among 

the development role assigned by the public sector to agriculture, the level of public financial 

resources allocated to agriculture, and the policies designed to enhance the role of agriculture 

(FAO, 1988). National agricultural objectives related to public resource allocation to agriculture 

are defined at the highest levels of government. Policies developed at this level have distorted 

product and factor markets, thus impeding the growth of Chilean agriculture, except for a few 

commodities (Sanfuentes, 1987). 

A negative direct nominal protection rate of -1.2 percent for all Chilean agricultural commodities 

between 1960 and 1983 was found by Valdés (1991). That figure indicates the degree of direct 

taxation, on a percentage basis, imposed on agriculture as a result of direct price interventions. 

Indirect economy-wide price intervention was also negative and greater than the direct taxation 

with an indirect nominal taxation rate on agriculture of -20.4 percent. In addition, recent estimates 

show modest increases or even declining amounts of real public investment in agricultural research 

for Chile (McMahon, 1992; Pardey and Roseboom, 1989). 
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The strength of different interest groups in influencing government policies was discussed by 

Hurtado et al in their study of agricultural price policies in Chile. Based on the concept of pressure 

groups, that study argued that price policies have been implemented when powerful coalitions 

support policy reform because the rents perceived from those reforms are greater than the costs 

associated with lobbying. There is also general agreement that price policies have often been 

designed to enhance the welfare of the more numerous urban consumers over the welfare of 

agricultural producers. Rent-seeking efforts of non-producer groups seem to have succeeded in 

directing government price interventions to benefit those groups 7. However, political pressures 

exercised by farm lobbies to achieve price stabilization, increases in minimum prices, and subsidies 

for input purchases have also been repeatedly observed over the years (Muchnik and Allue, 1991). 

The national agricultural research system has tended to focus its research efforts on a broad range 

of commodities. Market considerations and the opportunistic behavior of fruit producers have 

guided the development of technological innovations by private sector research (Jarvis and 

CIEPLAN, 1989). In comparison, political pressures exerted by farm groups on public research 

institutions appear to have directed the technological pattern toward commodities characterized by 

some degree of price intervention such as crops and livestock. By targeting technological advances 

and price policies to the production scheme of a selected number of producers, the allocation of 

public resources to agriculture has been distorted. The productivity of food crops traditionally 

produced in Chile has not increased substantially over the last 30 years (ODEPA, 1987). 

  

*The most obvious example of rent-seeking efforts by urban consumers has been their drive to keep 

food prices low. 
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In recent years, pressures on Chilean governments to revitalize the agricultural sector have 

increased substantially. Foreign exchange constraints have been exacerbated by one of the highest 

per-capita external debts. In 1989 Chile’s total debt mounted to $ 19.0 billion, or 2.7 times the 

level of annual merchandise exports (Inter-American Development Bank, 1990). In addition, Chile 

has exhausted its ability to promote production through expanding is agricultural frontier. Raising 

the productivity of the agricultural sector will help foster increases in agricultural output. 

However, Chile’s limited agricultural base and changing political and economic environments have 

created challenges to raising this productivity. 

A comprehensive political-economy framework within which to assess the simultaneous impacts 

of price policies and research-generated technologies is needed to make more explicit the 

distributional consequences of the various policies affecting producers, consumers, and taxpayers. 

Attempts to identify the sources of growth in Chilean agriculture are relatively recent. Past studies 

have not considered the effects of agricultural price policies on the supply of and demand for 

agricultural research. Rather, these studies have measured the levels and the effects of both direct 

and indirect price interventions on specific agricultural commodities while seeking to understand 

the incentives provided by trade and macroeconomics policies (Hurtado et al, 1990). Alternatively, 

they have concentrated on the supply side of the economy by modelling sectoral growth with 

aggregate demand only tacitly introduced (Coeymans and Mundlak, 1993). No attempts have been 

made to explicitly evaluate the joint determination of agricultural research investments and price 

policies while allowing technology to be endogenous to the economic policies themselves. 
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Objectives 

The overall objective of this study is to analyze the determinants of the level and distribution of 

research investments in Chilean agriculture between 1960 and 1988. To fulfill this objective, a 

political-economy framework is built to examine the interactions between agricultural research and 

price policies, institutional and economic linkages with the rest of the economy, and international 

technology availability. The specific sub-objectives are: 

i) to identify the impact of both domestic and foreign agricultural research on Chilean 

agricultural production growth in the presence of specific price policies; 

ii) to examine the determinants of the level and distribution of public spending on agricultural 

research; and 

iti) to quantify the distribution of research benefits under the distorted agricultural price policy 

setting in Chile. 
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Hypotheses 

The central hypothesis tested in this study is that agricultural price policies in Chile between 1960 

and 1988 affected the level of performance of the agricultural sector, not only directly but through 

their effects on the supply of and demand for agricultural research. Thus, this study contains the 

following specific hypotheses: 

i) that government price policies in agriculture have Jowered the benefits to Chile from 

indigenous and international agricultural research; and 

ii) that the level and distribution of public financial support for agricultural research have 

been influenced by the pressures imposed by various interest groups on government. 
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Methods 

A framework consisting of a system of equations representing Chilean agriculture that distinguishes 

among the effects of political and economic factors and of resource availability in determining the 

choice of price policies and technological innovations is used to address the above hypotheses. 

Agricultural growth within that framework is explained inter alia by the interactions between the 

government and a diverse set of interest groups. The allocation of public resources to finance 

agricultural research and price policies is endogenously considered. The level and distribution of 

price policies and public-sector research investments are assumed to be determined by a 

government that responds to the differential political power of producers and consumers/taxpayers 

in order to maximize a given policy preference function. 

Livestock, grain crops, and fruit production are represented by five commodities: beef, milk, 

wheat, apples, and grapes. These commodities have been subject to extensive direct and indirect 

price intervention and, at the same time, represent a significant share of Chilean agricultural GDP. 

To analyze the distributional aspects in this framework, the interest groups included are broadly 

defined as producers and consumers/taxpayers. Further categorization of these two economic 

groups by farm size or types of consumers is hindered by a lack of disaggregated data and by the 

high degree of output diversity of most Chilean farms. The aggregative approach regarding interest 

groups taken in this study is appropriate to capture the interactions between price policies and 

research spending and to identify the distributive effects on each group. 
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At the empirical level, the model has a simultaneous structure that determines within the system 

the effects of price-support (price-tax) policies on research spending. The agricultural budget, 

political variables, and market conditions account for exogenous changes in a model characterized 

by policy interdependence. Government interventions not only alter the relative prices within 

agriculture, but also between agriculture and non-agriculture. Therefore, the interactions between 

the agricultural sector and the rest of the economy that are reflected in trade and macroeconomic 

variables are implicitly considered in the model. 

The benefits of technical change in Chilean agriculture are evaluated by estimating changes in 

economic surplus. The forces driving supply and demand are identified from the system of 

equations described above. In turn, this system allows for the assessment of the impacts of price 

policies and research investments on producers, consumers, and taxpayers. If a trade-off in welfare 

is a response to political influences by profit-maximizing farmers and _ utility-maximizing 

consumers/taxpayers, the relative political power of the interest groups can explain such a trade- 

off. The economic surplus approach is used to identify the long-run benefits of research-induced 

supply shifts. 
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Organization of the Study 

This dissertation is organized as follows. Chapter IT describes Chile’s economic development since 

1960. An overview is presented of the Chilean economy. Past and current agricultural price 

policies, and the role that agricultural research has played over the past three decades are 

highlighted. Chapter III discusses the political-economy perspective of agricultural price policies 

and expenditures in agricultural research. Among the issues raised are the endogeneity of price 

policies and research investments in the presence of collective action as well as the effects of 

relevant exogenous variables on both policy instruments. The empirical model is presented in 

Chapter IV along with variable specifications and data sources used for measuring the level and 

distributional impacts of price and technology policies. The results and policy implications of the 

empirical analyses are presented and discussed in Chapter V. Finally, Chapter VI summarizes the 

dissertation drawing some conclusions from the study that may be translated into effective policy 

actions. 
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CHAPTER TWO 

CHILEAN AGRICULTURE 

Introduction 

This chapter describes the performance of Chilean agriculture since 1960. In the first section, a 

brief historical perspective of the Chilean economy is presented. Then, the main issues that have 

shaped the agricultural sector including the agricultural price policies implemented are identified. 

In the third section, the general evolution of the agricultural policies applied since 1960 are 

presented in more detail. The management and budgetary costs of the price policies for specific 

commodities are described in the fourth section. Finally, the role of the national agricultural 

research system in promoting technical change is examined. 
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A Historical Context 

In the mid point of the nineteenth century, Chile was mainly an agricultural country with 

landowners enjoying a prosperous export market. After almost 30 years of booming exports of 

grain and other agricultural products, conditions changed in 1875 when other countries brought 

new areas under cultivation at lower cost. In 1879, as a result of the victory in the War of the 

Pacific against Peru and Bolivia, Chile held a virtual monopoly in the production of natural nitrate. 

Between 1880 and 1925, Chile was a classic example of an enclave economy with nitrate being the 

engine of a dynamic domestic market (Roddick, 1976). When nitrate exports declined, Chile 

adopted protective measures to encourage industrial expansion. Still facing the impacts of the Great 

Depression of the thirties, Chile subordinated agriculture to an industrial development strategy. 

With minor differences in tone, successive governments reinforced the process of import 

substitution that tended to close the economy for the next forty years (Edwards, 1985). 

Inward-oriented economic policies were implemented to reduce the vulnerability of the economy 

to external economic shocks and to achieve distributional objectives. Interventions in agriculture 

included price fixing, subsidies, and quantitative restrictions on trade. With a trade policy 

characterized by overvalued real exchange rates and high tariffs, large and continuous devaluations 

were constantly required to respond to balance of payment disequilibria. The instability of the 

exchange rate along with other inconsistent trade policies discouraged agricultural exports more 

than the adverse conditions in the international markets (Valdés, 1973). 
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Price interventions in Chilean agriculture began in 1931. That year the Agricultural Export Board 

was established to fix the prices of wheat, flour, and bread and to prohibit or limit the export of 

wheat. A year later, the government created a Prices Secretariat with enough authority to set the 

prices of essential goods, prohibit or limit their exports, import such items in the event of domestic 

shortages, control the marketing of food, and fight price speculation. Although both institutions 

functioned on a permanent basis, the intended programs were never fully implemented. In 1953, 

the authority to fix the prices of wheat, flours, and bread according to their production and 

processing costs and general norms of profit margins was given to the Ministry of Economics and 

Commerce (Hurtado et al, 1990). 

Prices for agricultural commodities were kept low to boost real income in the non-agricultural 

sector, without increasing the wages of industrial labor. Market interventions made agriculture 

unattractive to potential investors compared to non-farm activities. Between 1930 and 1960, 

industrial production grew almost five times more than agricultural production. In fact, per capita 

agricultural production decreased at an average rate of 0.4 percent during the same period (Crispi, 

1980). Thus, Chile entered the 1960s as a net importer of agricultural products with aggregate 

agricultural production growing well below the rates of growth in population and per-capita 

incomes. 
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The Agricultural Situation 

Production 

For the last three decades the share of Chilean agriculture in the total gross domestic product 

averaged 8.5 percent per year. The evolution of production of the main groups of agricultural 

products produced between 1960 and 1988 is shown in Figure II. 1. Total agricultural production 

in Chile increased by 74 percent during that period, an average rate of 1.9 percent per year. With 

the exception of fruits, modest annual fluctuations in output can be observed across the twenty-six 

year period. In the early 1970s, political unrest, insecurity in land tenure, and severe droughts 

were the main causes of an absolute decline in agricultural production. Although during the 1980s, 

crop and livestock production began to increase, production barely kept pace with a population 

growth of 2.0 percent. Fruit exports have exhibited, since 1975, an impressive upward trend. 

According to statistics of the Oficina de Planificaci6n Nacional, ODEPA, traditional crops 

represented by cereals, pulses, and tubers, which in 1965 accounted for about 43 percent of the 

value of production, fell to 37 percent in 1988 as a result of the decline in area sown. The share 

of the fruit sector in agricultural output constantly increased. Representing less than 5 percent of 

the total sectoral value in the early 1960s, the fruit sector accounted for about 21 percent of the 

total in 1988. This large increase in fruit production occurred at the expense of traditional crops. 
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�T�h�e� �s�h�a�r�e� �o�f� �t�h�e� �l�i�v�e�s�t�o�c�k� �s�e�c�t�o�r� �r�e�m�a�i�n�e�d� �c�o�n�s�t�a�n�t� �a�t� �a�r�o�u�n�d� �5�2� �p�e�r�c�e�n�t� �o�f� �t�h�e� �t�o�t�a�l� �v�a�l�u�e� �o�f� 

�a�g�r�i�c�u�l�t�u�r�a�l� �o�u�t�p�u�t� �i�n� �t�h�e� �1�9�6�0�s� �a�n�d� �1�9�7�0�s�,� �b�u�t� �d�e�c�r�e�a�s�e�d� �s�t�e�a�d�i�l�y� �t�o� �4�2� �p�e�r�c�e�n�t� �b�y� �1�9�8�8�.� �O�n� 

�a�v�e�r�a�g�e�,� �b�e�e�f� �a�n�d� �m�i�l�k� �a�c�c�o�u�n�t�e�d� �t�o�g�e�t�h�e�r� �f�o�r� �a�l�m�o�s�t� �7�0� �p�e�r�c�e�n�t� �o�f� �t�h�e� �v�a�l�u�e� �o�f� �l�i�v�e�s�t�o�c�k� 

�p�r�o�d�u�c�t�i�o�n�.� �T�h�e� �p�r�o�d�u�c�t�i�o�n� �o�f� �p�o�u�l�t�r�y�,� �h�o�g�s�,� �a�n�d� �e�g�g�s� �a�c�c�o�u�n�t�e�d� �i�n� �r�o�u�g�h�l�y� �e�q�u�a�l� �a�m�o�u�n�t�s� �f�o�r� �a�n� 

�a�d�d�i�t�i�o�n�a�l� �2�2� �p�e�r�c�e�n�t� �(�O�D�E�P�A�,� �1�9�9�0�)�.� 

�M�o�d�e�r�a�t�e� �i�n�c�r�e�a�s�e�s� �i�n� �t�h�e� �v�o�l�u�m�e� �o�f� �t�o�t�a�l� �p�r�o�d�u�c�t�i�o�n� �m�a�y� �b�e� �c�o�n�s�t�r�a�s�t�e�d� �w�i�t�h� �i�m�p�r�o�v�e�m�e�n�t�s� �i�n� 

�f�a�r�m�i�n�g� �t�e�c�h�n�o�l�o�g�y� �f�o�r� �s�o�m�e� �i�n�d�i�v�i�d�u�a�l� �c�r�o�p�s�.� �S�i�n�c�e� �1�9�6�5�,� �l�e�a�d�i�n�g� �c�r�o�p�s� �i�n� �t�e�r�m�s� �o�f� �a�r�e�a� �s�o�w�n� 

�s�u�c�h� �a�s� �m�a�i�z�e�,� �w�h�e�a�t�,� �a�n�d� �p�o�t�a�t�o�e�s� �h�a�v�e� �s�h�o�w�n� �a�n�n�u�a�l� �y�i�e�l�d� �i�n�c�r�e�a�s�e�s� �o�f� �4�.�0�,� �3�.�0�,� �a�n�d� �2�.�9� �p�e�r�c�e�n�t�,� 

�r�e�s�p�e�c�t�i�v�e�l�y�.� �T�h�e� �l�i�v�e�s�t�o�c�k� �s�u�b�-�s�e�c�t�o�r� �a�l�s�o� �i�n�c�o�r�p�o�r�a�t�e�d� �a�d�v�a�n�c�e�d� �i�m�p�o�r�t�e�d� �t�e�c�h�n�o�l�o�g�i�e�s� 

�(�V�e�n�e�z�i�a�n�,� �1�9�9�2�)�.� �C�o�n�c�e�n�t�r�a�t�e�d� �i�n� �a� �f�e�w� �l�a�r�g�e� �c�o�m�m�e�r�c�i�a�l� �f�i�r�m�s�,� �t�h�e� �v�a�l�u�e� �o�f� �s�w�i�n�e� �a�n�d� �p�o�u�l�t�r�y� 

�p�r�o�d�u�c�t�i�o�n� �h�a�v�e� �i�n�c�r�e�a�s�e�d� �a�n�n�u�a�l�l�y� �b�y� �m�o�r�e� �t�h�a�n� �5�.�9� �p�e�r�c�e�n�t� �s�i�n�c�e� �1�9�6�5�.� �M�o�r�e�o�v�e�r�,� �s�u�b�s�t�a�n�t�i�a�l� 

�g�a�i�n�s� �h�a�v�e� �b�e�e�n� �m�a�d�e� �i�n� �d�a�i�r�y� �p�r�o�d�u�c�t�i�o�n� �w�h�e�r�e� �m�o�d�e�r�n� �p�r�o�c�e�s�s�i�n�g� �t�e�c�h�n�o�l�o�g�i�e�s� �a�n�d� 

�d�i�v�e�r�s�i�f�i�c�a�t�i�o�n� �i�n� �t�h�e� �e�n�d� �p�r�o�d�u�c�t�s� �m�a�r�k�e�t�e�d� �h�a�v�e� �a�l�s�o� �o�c�c�u�r�r�e�d�.� 

�F�o�r�e�i�g�n� �T�r�a�d�e� 

�B�e�f�o�r�e� �t�h�e� �t�r�a�d�e� �l�i�b�e�r�a�l�i�z�a�t�i�o�n� �p�r�o�c�e�s�s� �w�h�i�c�h� �b�e�g�a�n� �i�n� �1�9�7�5�,� �c�o�p�p�e�r� �r�e�p�r�e�s�e�n�t�e�d� �a�b�o�u�t� �8�0� �p�e�r�c�e�n�t� 

�o�f� �t�o�t�a�l� �e�x�p�o�r�t�s�.� �T�r�a�d�e� �l�i�b�e�r�a�l�i�z�a�t�i�o�n� �d�e�c�r�e�a�s�e�d� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �a�n� �a�l�r�e�a�d�y� �s�m�a�l�l� �a�m�o�u�n�t� �o�f� 

�t�r�a�d�i�t�i�o�n�a�l� �m�a�n�u�f�a�c�t�u�r�e�s�.� �T�h�e�y� �w�e�r�e� �r�e�p�l�a�c�e�d� �b�y� �a� �s�p�e�c�t�a�c�u�l�a�r� �g�r�o�w�t�h� �i�n� �e�x�p�o�r�t�s� �o�f� �n�o�n�-�t�r�a�d�i�t�i�o�n�a�l� 

�p�r�o�d�u�c�t�s�,� �e�s�p�e�c�i�a�l�l�y� �a�g�r�i�c�u�l�t�u�r�a�l� �p�e�r�i�s�h�a�b�l�e�s�.� �T�h�e� �e�x�p�o�r�t� �v�o�l�u�m�e� �o�f� �t�h�e� �m�a�i�n� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�t�s� 

�C�h�i�l�e�a�n� �A�g�r�i�c�u�l�t�u�r�e� �1�8



�h�a�s� �d�o�u�b�l�e�d� �i�n� �t�h�e� �l�a�s�t� �d�e�c�a�d�e�s�.� �P�r�i�o�r� �t�o� �t�h�e� �l�i�b�e�r�a�l�i�z�a�t�i�o�n� �r�e�f�o�r�m�s�,� �p�u�l�s�e�s� �w�e�r�e� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� 

�a�g�r�i�c�u�l�t�u�r�a�l� �e�x�p�o�r�t�s�,� �a�c�c�o�u�n�t�i�n�g� �f�o�r� �n�e�a�r�l�y� �3�5� �p�e�r�c�e�n�t� �o�f� �t�h�e� �s�e�c�t�o�r ��s� �e�x�p�o�r�t� �v�a�l�u�e� �(�O�D�E�P�A�,� �1�9�9�0�)�.� 

�A�f�t�e�r� �t�h�e� �r�e�f�o�r�m�s�,� �t�h�e� �f�r�u�i�t� �s�e�c�t�o�r� �g�a�i�n�e�d� �i�n� �i�m�p�o�r�t�a�n�c�e� �r�e�a�c�h�i�n�g� �i�n� �1�9�8�8� �m�o�r�e� �t�h�a�n� �7�5� �p�e�r�c�e�n�t� �o�f� 

�t�o�t�a�l� �a�g�r�i�c�u�l�t�u�r�a�l� �e�x�p�o�r�t�s�.� �T�h�i�s� �a�g�r�i�c�u�l�t�u�r�a�l� �g�r�o�w�t�h� �b�o�o�s�t�e�d� �a�g�r�i�c�u�l�t�u�r�a�l� �e�x�p�o�r�t�s� �t�o� �o�v�e�r� �2�0� �p�e�r�c�e�n�t� 

�o�f� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �G�D�P� �a�n�d� �o�v�e�r� �1�4� �p�e�r�c�e�n�t� �o�f� �t�h�e� �t�o�t�a�l� �v�a�l�u�e� �o�f� �e�x�p�o�r�t�s�.� �T�h�e� �a�n�n�u�a�l� �s�h�a�r�e� �o�f� 

�a�g�r�i�c�u�l�t�u�r�a�l� �i�m�p�o�r�t�s� �i�n� �t�o�t�a�l� �v�a�l�u�e� �o�f� �i�m�p�o�r�t�s� �d�e�c�r�e�a�s�e�d� �f�r�o�m� �a�r�o�u�n�d� �2�2� �p�e�r�c�e�n�t� �i�n� �1�9�6�5� �t�o� �6�.�4� 

�p�e�r�c�e�n�t� �i�n� �1�9�8�8�.� �A�g�r�i�c�u�l�t�u�r�a�l� �i�m�p�o�r�t�s� �r�e�a�c�h�e�d� �t�h�e�i�r� �p�e�a�k� �i�n� �1�9�7�3� �a�n�d� �1�9�7�5� �w�h�e�n� �d�o�m�e�s�t�i�c� 

�p�r�o�d�u�c�t�i�o�n� �f�e�l�l� �g�r�e�a�t�l�y� �a�n�d� �t�h�e� �a�v�e�r�a�g�e� �d�e�g�r�e�e� �o�f� �s�e�l�f�-�s�u�f�f�i�c�i�e�n�c�y� �i�n� �t�h�o�s�e� �t�w�o� �y�e�a�r�s� �f�e�l�l� �t�o� �6�3� 

�p�e�r�c�e�n�t� �(�O�D�E�P�A�,� �1�9�9�0�)�.� 

�A�f�t�e�r� �d�e�c�a�d�e�s� �o�f� �s�u�b�s�t�a�n�t�i�a�l� �t�r�a�d�e� �d�e�f�i�c�i�t�s�,� �C�h�i�l�e ��s� �a�g�r�i�c�u�l�t�u�r�a�l� �t�r�a�d�e� �b�a�l�a�n�c�e� �d�i�d� �n�o�t� �t�u�r�n� �p�o�s�i�t�i�v�e� 

�u�n�t�i�l� �1�9�7�9� �a�n�d� �t�h�e�n� �o�n�l�y� �i�f� �f�o�r�e�s�t� �p�r�o�d�u�c�t�s� �a�r�e� �i�n�c�l�u�d�e�d�.� �A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �B�a�n�c�o� �C�e�n�t�r�a�l� �d�e� �C�h�i�l�e�,� 

�i�t� �w�a�s� �n�o�t� �u�n�t�i�l� �1�9�8�5� �t�h�a�t� �C�h�i�l�e� �b�e�c�a�m�e� �a� �n�e�t� �e�x�p�o�r�t�e�r� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�t�s� �w�i�t�h� �a� �$� �2�6�8� �m�i�l�l�i�o�n� 

�s�u�r�p�l�u�s�.� �I�n� �1�9�8�8�,� �n�e�a�r�l�y� �5�0� �p�e�r�c�e�n�t� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�t�i�o�n� �w�a�s� �e�x�p�o�r�t�e�d�,� �w�i�t�h� �N�o�r�t�h� �A�m�e�r�i�c�a� 

�a�n�d� �E�u�r�o�p�e� �b�e�i�n�g� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �m�a�r�k�e�t�s�.� �S�o�u�t�h� �A�f�r�i�c�a�,� �A�r�g�e�n�t�i�n�a�,� �a�n�d� �G�r�e�e�c�e� �w�e�r�e� �C�h�i�l�e ��s� 

�m�o�s�t� �i�m�p�o�r�t�a�n�t� �c�o�m�p�e�t�i�t�o�r�s�.� �H�o�w�e�v�e�r�,� �t�h�e�s�e� �c�o�m�p�e�t�i�t�o�r�s� �h�a�v�e� �b�e�e�n� �c�o�n�s�t�r�a�i�n�e�d� �i�n� �r�e�c�e�n�t� �y�e�a�r�s� �b�y� 

�c�l�i�m�a�t�i�c� �l�i�m�i�t�a�t�i�o�n�s�,� �p�h�y�t�o�s�a�n�i�t�a�r�y� �c�o�n�d�i�t�i�o�n�s� �a�n�d�/�o�r� �u�n�f�a�v�o�r�a�b�l�e� �e�c�o�n�o�m�i�c� �p�o�l�i�c�i�e�s�.� 
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�L�a�b�o�r� 

�C�h�i�l�e�a�n� �a�g�r�i�c�u�l�t�u�r�e� �r�e�d�u�c�e�d� �i�t�s� �s�h�a�r�e� �o�f� �t�o�t�a�l� �e�m�p�l�o�y�m�e�n�t� �f�r�o�m� �a�b�o�u�t� �3�0� �p�e�r�c�e�n�t� �i�n� �1�9�6�0� �t�o� �a�b�o�u�t� 

�2�0� �p�e�r�c�e�n�t� �i�n� �1�9�8�5�.� �B�e�t�w�e�e�n� �t�h�o�s�e� �y�e�a�r�s�,� �t�h�e� �e�c�o�n�o�m�i�c�a�l�l�y� �a�c�t�i�v�e� �p�o�p�u�l�a�t�i�o�n� �i�n� �a�g�r�i�c�u�l�t�u�r�e� 

�d�e�c�r�e�a�s�e�d� �f�r�o�m� �a�b�o�u�t� �7�4�1�,�0�0�0� �t�o� �6�1�4�,�5�0�0� �p�e�o�p�l�e�.� �M�o�r�e�o�v�e�r�,� �t�h�e�r�e� �i�s� �e�v�i�d�e�n�c�e� �t�h�a�t� �t�h�e� �n�u�m�b�e�r� �o�f� 

�w�o�r�k�e�r�s� �h�i�r�e�d� �o�n� �a� �p�e�r�m�a�n�e�n�t� �b�a�s�i�s� �d�r�o�p�p�e�d� �w�h�i�l�e� �t�h�e� �n�u�m�b�e�r� �o�f� �w�o�r�k�e�r�s� �h�i�r�e�d� �o�n� �a� �t�e�m�p�o�r�a�r�y� 

�b�a�s�i�s� �i�n�c�r�e�a�s�e�d� �b�y� �5�0� �p�e�r�c�e�n�t� �(�C�E�P�A�L�,� �1�9�8�2�)�.� 

�L�a�n�d� 

�A�p�p�r�o�x�i�m�a�t�e�l�y� �2�6�.�8� �m�i�l�l�i�o�n� �h�e�c�t�a�r�e�s� �-�3�6� �p�e�r�c�e�n�t�-� �o�f� �t�h�e� �n�a�t�i�o�n ��s� �t�o�t�a�l� �a�r�e� �c�u�r�r�e�n�t�l�y� �c�o�n�s�i�d�e�r�e�d� 

�a�d�e�q�u�a�t�e� �f�o�r� �a�g�r�i�c�u�l�t�u�r�a�l� �p�u�r�p�o�s�e�s� �o�u�t� �o�f� �a� �t�o�t�a�l� �o�f� �7�4�.�9� �m�i�l�l�i�o�n� �h�e�c�t�a�r�e�s� �i�n� �t�h�e� �c�o�u�n�t�r�y� �(�T�a�b�l�e� 

�I�I�.�1�)�.� �O�f� �t�h�a�t� �a�r�e�a�,� �l�a�n�d� �f�o�r� �c�u�l�t�i�v�a�t�i�o�n�,� �l�i�v�e�s�t�o�c�k�,� �a�n�d� �f�o�r�e�s�t�r�y� �r�o�u�g�h�l�y� �r�e�p�r�e�s�e�n�t� �1�7�,� �5�0�,� �a�n�d� �3�3� 

�p�e�r�c�e�n�t�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� �I�n� �1�9�8�8�,� �c�e�r�e�a�l�s� �w�e�r�e� �p�l�a�n�t�e�d� �o�n� �a�b�o�u�t� �7�7� �p�e�r�c�e�n�t� �o�f� �t�h�e� �a�r�e�a� �d�e�v�o�t�e�d� �t�o� 

�c�r�o�p�s� �w�h�e�r�e�a�s� �p�u�l�s�e�s� �a�n�d� �t�u�b�e�r�s� �w�e�r�e� �p�l�a�n�t�e�d� �o�n� �a�b�o�u�t� �1�3� �a�n�d� �1�0� �p�e�r�c�e�n�t� �o�f� �t�h�e� �c�r�o�p�l�a�n�d�,� 

�r�e�s�p�e�c�t�i�v�e�l�y� �(�O�D�E�P�A�,� �1�9�9�0�)�.� 

�T�h�e� �q�u�a�l�i�t�y� �o�f� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �l�a�n�d� �c�o�n�s�t�a�n�t�l�y� �d�e�c�l�i�n�e�d� �f�r�o�m� �a�n� �i�n�d�e�x� �v�a�l�u�e� �o�f� �1�0�0� �i�n� �1�9�6�0� �t�o� �9�1� 

�i�n� �1�9�8�5� �(�P�e�t�e�r�s�o�n�,� �1�9�8�7�)� �'�.� �T�h�e� �m�a�i�n� �r�e�a�s�o�n�s� �f�o�r� �t�h�i�s� �d�e�c�l�i�n�e� �a�r�e� �s�o�i�l� �e�r�o�s�i�o�n� �a�n�d� �g�r�o�u�n�d� �a�n�d� 

� � 

�'� �T�h�i�s� �i�n�t�e�r�n�a�t�i�o�n�a�l� �i�n�d�e�x� �o�f� �l�a�n�d� �q�u�a�l�i�t�y� �w�a�s� �c�a�l�c�u�l�a�t�e�d� �b�y� �u�s�i�n�g� �a�n� �h�e�d�o�n�i�c� �a�p�p�r�o�a�c�h� �t�o� �v�a�l�u�i�n�g� �t�h�e� 
�c�r�o�s�s�-�s�e�c�t�i�o�n�a�l� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �l�a�n�d� �u�s�e�d� �f�o�r� �a�g�r�i�c�u�l�t�u�r�a�l� �p�u�r�p�o�s�e�s�.� 

�C�h�i�l�e�a�n� �A�g�r�i�c�u�l�t�u�r�e� �2�0



�T�a�b�l�e� �I�T�.�1� 

�L�a�n�d� �U�s�e� �i�n� �T�h�o�u�s�a�n�d�s� �o�f� �H�e�c�t�a�r�e�s� 

� � 

� � 

�1�9�6�0� �1�9�7�5� �1�9�9�0� 

�L�a�n�d� �A�r�e�a� �7�3�,�3�0�0� �7�4�,�8�8�0� �7�4�,�8�8�0� 

�-�A�g�r�i�c�u�l�t�u�r�a�l� �U�s�e� �3�,�5�7�2� �5�,�7�9�2� �4�,�5�2�5� 

�-�A�r�a�b�l�e� �L�a�n�d� �3�,�4�1�5� �5�,�6�0�0� �4�,�2�7�6� 

�-�P�e�r�m�a�n�e�n�t� �C�r�o�p�s� �1�5�7� �1�9�2� �2�4�9� 

�-�P�e�r�m�a�n�e�n�t� �P�a�s�t�u�r�e�s� �1�0�,�2�0�7� �1�1�,�7�0�0� �1�3�,�4�5�0� 

�-�F�o�r�e�s�t� �a�n�d� �W�o�o�d� �U�s�e� �2�0�,�5�6�5� �2�0�,�6�8�6� �8�,�8�0�0� 

�-�N�o�n� �-� �A�g�r�i�c�u�l�t�u�r�a�l� �U�s�e� �3�8�,�9�5�6� �3�6�,�7�0�2� �4�8�,�1�0�5� 

� � 

�S�o�u�r�c�e�:� �F�A�O� �P�r�o�d�u�c�t�i�o�n� �Y�e�a�r�b�o�o�k�s�.� 

�C�h�i�l�e�a�n� �A�g�r�i�c�u�l�t�u�r�e



�s�u�r�f�a�c�e� �w�a�t�e�r� �c�o�n�t�a�m�i�n�a�t�i�o�n�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �i�n� �t�h�e� �p�a�s�t� �t�w�e�n�t�y� �y�e�a�r�s� �m�a�r�g�i�n�a�l� �l�a�n�d�s� �h�a�v�e� �b�e�e�n� 

�a�b�a�n�d�o�n�e�d� �a�n�d� �r�e�g�i�o�n�a�l� �l�a�n�d� �u�s�e� �h�a�s� �s�h�i�f�t�e�d� �t�o� �i�n�c�r�e�a�s�i�n�g� �s�p�e�c�i�a�l�i�z�a�t�i�o�n� �i�n� �p�r�o�d�u�c�t�i�o�n� �(�V�e�n�e�z�i�a�n�,� 

�1�9�9�2�)�.� �D�u�e� �t�o� �u�r�b�a�n� �e�x�p�a�n�s�i�o�n�,� �m�o�r�e� �t�h�a�n� �t�e�n� �t�h�o�u�s�a�n�d� �h�e�c�t�a�r�e�s� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �a�n�d� �f�o�r�e�s�t� �l�a�n�d� 

�h�a�v�e� �b�e�e�n� �c�o�n�v�e�r�t�e�d� �t�o� �n�o�n�-�a�g�r�i�c�u�l�t�u�r�a�l� �p�u�r�p�o�s�e�s�.� 

�A�p�r�o�x�i�m�a�t�e�l�y� �1�.�8� �m�i�l�l�i�o�n� �h�e�c�t�a�r�e�s� �o�r� �a�r�o�u�n�d� �1�0� �p�e�r�c�e�n�t� �o�f� �t�h�e� �l�a�n�d� �u�s�e�d� �f�o�r� �a�g�r�i�c�u�l�t�u�r�a�l� �o�r� 

�l�i�v�e�s�t�o�c�k� �p�u�r�p�o�s�e�s� �a�r�e� �i�r�r�i�g�a�t�e�d�.� �C�h�i�l�e ��s� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�t�i�o�n� �t�a�k�e�s� �p�l�a�c�e� �i�n� �a� �b�e�l�t� �a�p�p�r�o�x�i�m�a�t�e�l�y� 

�1�,�7�0�0� �k�i�l�o�m�e�t�e�r�s� �l�o�n�g� �f�r�o�m� �R�e�g�i�o�n� �I�I�I� �i�n� �t�h�e� �N�o�r�t�h� �t�o� �R�e�g�i�o�n� �X�I� �i�n� �t�h�e� �S�o�u�t�h� �*�.� �P�r�o�d�u�c�t�i�o�n� �f�r�o�m� 

�a�r�e�a�s� �o�u�t�s�i�d�e� �t�h�e�s�e� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� �r�e�g�i�o�n�s� �a�r�e� �o�n�l�y� �i�m�p�o�r�t�a�n�t� �i�n� �o�v�i�n�e� �m�e�a�t� �a�n�d� �w�o�o�l� �w�h�i�c�h� 

�r�e�p�r�e�s�e�n�t�e�d� �i�n� �1�9�8�8� �l�e�s�s� �t�h�a�n� �4� �p�e�r�c�e�n�t� �o�f� �t�h�e� �t�o�t�a�l� �p�r�o�d�u�c�t�i�o�n� �v�a�l�u�e� �(�O�D�E�P�A�,� �1�9�9�0�)�.� 

�L�a�n�d� �R�e�f�o�r�m� 

�T�h�e� �f�i�r�s�t� �a�g�r�a�r�i�a�n� �r�e�f�o�r�m� �l�a�w� �w�a�s� �p�a�s�s�e�d� �i�n� �1�9�6�2�.� �H�o�w�e�v�e�r�,� �o�n�l�y� �i�n� �1�9�6�5� �d�i�d� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �o�f� 

�E�d�u�a�r�d�o� �F�r�e�i� �i�m�p�l�e�m�e�n�t� �a� �p�r�o�g�r�a�m� �t�o� �i�m�p�r�o�v�e� �t�h�e� �l�a�n�d� �h�o�l�d�i�n�g� �d�i�s�t�r�i�b�u�t�i�o�n�.� �A�p�p�r�o�v�e�d� �b�y� 

�C�o�n�g�r�e�s�s�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �a�u�t�h�o�r�i�z�e�d� �t�h�e� �C�o�r�p�o�r�a�c�i�é�n� �d�e� �l�a� �R�e�f�o�r�m�a� �A�g�r�a�r�i�a�,� �C�O�R�A�,� �t�o� 

�e�x�p�r�o�p�r�i�a�t�e� �u�n�c�u�l�t�i�v�a�t�e�d� �l�a�n�d�s� �a�n�d� �h�o�l�d�i�n�g�s� �a�b�o�v�e� �8�0� �H�R�B�s� �*�.� �E�x�p�r�o�p�r�i�a�t�e�d� �f�a�r�m�s� �w�e�r�e� �h�a�n�d�e�d� 

�O�v�e�r� �t�O� �p�e�r�m�a�n�e�n�t� �a�g�r�i�c�u�l�t�u�r�a�l� �w�o�r�k�e�r�s� �o�r�g�a�n�i�z�e�d� �o�n� �a� �s�e�m�i�-�c�o�o�p�e�r�a�t�i�v�e� �b�a�s�i�s� �c�a�l�l�e�d� 

�a�s�e�n�t�a�m�i�e�n�t�o�s�.� �T�h�i�s� �w�a�s� �a� �t�r�a�n�s�i�t�i�o�n�a�l� �a�r�r�a�n�g�e�m�e�n�t�,� �p�e�n�d�i�n�g� �a� �f�i�n�a�l� �s�e�t�t�l�e�m�e�n�t� �t�h�a�t� �c�o�u�l�d� �b�e� �e�i�t�h�e�r� 

�p�r�i�v�a�t�e� �o�w�n�e�r�s�h�i�p� �o�r� �c�o�l�l�e�c�t�i�v�e� �c�o�o�p�e�r�a�t�i�v�e� �f�a�r�m�i�n�g� �(�N�o�v�e�,� �1�9�7�6�)�.� �B�e�t�w�e�e�n� �1�9�6�5� �a�n�d� �1�9�7�0�,� �m�o�r�e� 

� � 

�2� �C�h�i�l�e� �i�s� �d�i�v�i�d�e�d� �i�n�t�o� �t�h�i�r�t�e�e�n� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� �r�e�g�i�o�n�s� �s�t�a�r�t�i�n�g� �f�r�o�m� �t�h�e� �n�o�r�t�h� �o�f� �t�h�e� �c�o�u�n�t�r�y�.� 

�3� �O�n�e� �h�e�c�t�d�r�e�a� �d�e� �r�i�e�g�o� �b�a�s�i�c�o�,� �H�R�B�,� �w�a�s� �d�e�f�i�n�e�d� �a�s� �a� �s�t�a�n�d�a�r�d� �i�r�r�i�g�a�t�e�d� �h�e�c�t�a�r�e� �o�f� �t�h�e� �b�e�s�t� �q�u�a�l�i�t�y� �l�a�n�d� 
�i�n� �t�h�e� �C�e�n�t�r�a�l� �V�a�l�l�e�y� �o�f� �C�h�i�l�e�.� 

�C�h�i�l�e�a�n� �A�g�r�i�c�u�l�t�u�r�e� �2�2



�t�h�a�n� �9�0�0� �a�s�e�n�t�a�m�i�e�n�t�o�s� �c�o�n�t�a�i�n�i�n�g� �2�0�,�9�7�0� �f�a�m�i�l�i�e�s� �w�e�r�e� �f�o�r�m�e�d� �(�d�e� �V�y�l�d�e�r�,� �1�9�7�6�)�.� �B�y� �1�9�7�0�,� �t�h�e�s�e� 

�a�s�e�n�t�a�m�i�e�n�t�o�s� �r�e�p�r�e�s�e�n�t�e�d� �s�o�m�e� �2�.�6� �m�i�l�l�i�o�n� �h�e�c�t�a�r�e�s� �a�n�d� �1�6� �p�e�r�c�e�n�t� �o�f� �t�h�e� �a�r�a�b�l�e� �l�a�n�d� �(�K�a�u�f�m�a�n�,� 

�1�9�7�2�;� �R�o�d�d�i�c�k�,� �1�9�7�6�)�.� 

�I�n�h�e�r�i�t�i�n�g� �t�h�e� �l�e�g�a�l� �i�n�s�t�r�u�m�e�n�t�s� �f�r�o�m� �t�h�e� �p�a�s�t� �a�d�m�i�n�i�s�t�r�a�t�i�o�n�,� �t�h�e� �e�x�p�r�o�p�r�i�a�t�i�o�n� �p�r�o�c�e�s�s� �w�a�s� 

�r�e�i�n�f�o�r�c�e�d� �b�e�t�w�e�e�n� �1�9�7�0� �a�n�d� �1�9�7�3�.� �T�h�e� �m�i�n�i�m�u�m� �s�i�z�e� �o�f� �l�a�n�d�h�o�l�d�i�n�g�s� �t�o� �b�e� �r�e�d�i�s�t�r�i�b�u�t�e�d� 

�c�o�n�t�i�n�u�e�d� �t�o� �b�e� �f�a�r�m�s� �a�b�o�v�e� �8�0� �H�R�B�s�.� �H�o�w�e�v�e�r�,� �a�f�t�e�r� �a�l�m�o�s�t� �a�l�l� �l�a�r�g�e� �f�a�r�m�s� �o�r� �/�a�t�i�f�u�n�d�i�o�s� �h�a�d� 

�b�e�e�n� �e�x�p�r�o�p�r�i�a�t�e�d�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �b�e�g�a�n� �a� �s�e�l�e�c�t�i�v�e� �e�x�p�r�o�p�r�i�a�t�i�o�n� �o�f� �4�,�3�9�4� �f�a�r�m�s� �b�e�t�w�e�e�n� �4�0� �a�n�d� 

�8�0� �H�R�B�s� �(�K�a�y�,� �1�9�7�6�)�.� �B�a�s�e�d� �o�n� �i�d�e�o�l�o�g�i�c�a�l� �g�r�o�u�n�d�s�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �d�e�v�i�s�e�d� �a� �s�t�r�a�t�e�g�y� �t�o� �f�o�r�m� 

�c�o�l�l�e�c�t�i�v�e� �p�r�o�d�u�c�t�i�o�n� �u�n�i�t�s� �o�n� �t�h�e� �e�x�p�r�o�p�r�i�a�t�e�d� �f�a�r�m�s�.� �T�h�i�s� �s�t�r�a�t�e�g�y� �i�n�c�l�u�d�e�d� �r�u�r�a�l� �w�o�r�k�e�r�s� �o�t�h�e�r� 

�t�h�a�n� �p�e�r�m�a�n�e�n�t� �f�a�r�m�e�r�s�,� �s�u�c�h� �a�s� �s�e�a�s�o�n�a�l� �l�a�b�o�r�e�r�s�,� �s�h�a�r�e�c�r�o�p�p�e�r�s�,� �a�n�d� �m�i�n�i�f�u�n�d�i�s�t�a�s� �i�n� �g�e�n�e�r�a�l�.� 

�I�n� �M�a�r�c�h� �1�9�7�3� �w�h�e�n� �t�h�e� �f�i�r�s�t� �p�h�a�s�e� �o�f� �t�h�e� �l�a�n�d� �r�e�f�o�r�m� �p�r�o�c�e�s�s� �w�a�s� �c�o�m�p�l�e�t�e�d�,� �a� �t�o�t�a�l� �o�f� �5�,�5�1�2� 

�f�a�r�m�s� �h�a�d� �b�e�e�n� �e�x�p�r�o�p�r�i�a�t�e�d� �s�i�n�c�e� �1�9�6�5� �(�d�e� �V�y�l�d�e�r�,� �1�9�7�6�)�.� 

�T�h�e� �m�i�l�i�t�a�r�y� �g�o�v�e�r�n�m�e�n�t� �t�h�a�t� �t�o�o�k� �o�v�e�r� �i�n� �S�e�p�t�e�m�b�e�r� �1�9�7�3� �i�n�i�t�i�a�t�e�d� �a� �p�r�o�c�e�s�s� �o�f� �"�c�o�u�n�t�e�r� �a�g�r�a�r�i�a�n� 

�r�e�f�o�r�m�"� �t�h�a�t� �a�s�s�i�g�n�e�d� �a� �l�a�r�g�e� �p�o�r�t�i�o�n� �o�f� �e�x�p�r�o�p�r�i�a�t�e�d� �l�a�n�d� �t�o� �r�u�r�a�l� �f�a�m�i�l�i�e�s� �i�n� �t�h�e� �f�o�r�m� �o�f� �U�n�i�d�a�d�e�s� 

�A�g�r�t�c�o�l�a�s� �F�a�m�i�l�i�a�r�e�s� �(�H�u�r�t�a�d�o� �e�t� �a�l�,� �1�9�9�0�)�.� �T�h�e�s�e� �s�m�a�l�l� �f�a�m�i�l�y� �h�o�l�d�i�n�g�s� �a�v�e�r�a�g�e�d� �a�b�o�u�t� �1�0� �H�R�B�s� 

�a�n�d� �b�e�n�e�f�i�t�t�e�d� �s�o�m�e� �3�7�,�0�0�0� �f�a�r�m� �f�a�m�i�l�i�e�s�.� �A�n�o�t�h�e�r� �1�0�,�0�0�0� �f�a�m�i�l�i�e�s� �h�a�d� �l�a�n�d� �a�s�s�i�g�n�e�d� �o�n� �a� 

�c�o�o�p�e�r�a�t�i�v�e� �b�a�s�i�s�.� �B�y� �M�a�y� �1�9�7�4� �a�b�o�u�t� �t�w�o� �t�h�i�r�d�s� �o�f� �e�x�p�r�o�p�r�i�a�t�e�d� �l�a�n�d� �w�e�r�e� �e�i�t�h�e�r� �h�a�n�d�e�d� �o�v�e�r� �t�o� 

�i�t�s� �f�o�r�m�e�r� �O�w�n�e�r�s� �o�r� �a�u�c�t�i�o�n�e�d� �t�o� �h�i�g�h�l�y� �c�a�p�i�t�a�l�i�z�e�d� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�e�r�s�.� 

�T�h�e� �l�a�n�d� �r�e�f�o�r�m� �p�r�o�c�e�s�s� �t�h�a�t� �s�t�a�r�t�e�d� �i�n� �1�9�6�5� �a�n�d� �l�a�s�t�e�d� �u�n�t�i�l� �1�9�7�4� �c�o�n�t�r�i�b�u�t�e�d�,� �i�n� �s�p�i�t�e� �o�f� 

�t�r�a�n�s�i�t�i�o�n�a�l� �p�r�o�b�l�e�m�s�,� �t�o� �h�e�l�p� �m�o�d�e�r�n�i�z�e� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �s�e�c�t�o�r� �f�r�o�m� �t�h�e� �/�a�t�i�f�u�n�d�i�o�s� �s�t�r�u�c�t�u�r�e� 
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�(�S�e�r�v�e�n� �a�n�d� �S�o�l�i�m�a�n�o�,� �1�9�9�1�)�.� �I�t�s� �g�e�n�e�r�a�l� �p�r�i�n�c�i�p�l�e� �w�a�s� �t�o� �p�r�o�v�i�d�e� �u�n�r�e�s�t�r�i�c�t�e�d� �a�c�c�e�s�s� �t�o� 

�l�a�n�d�h�o�l�d�i�n�g� �w�i�t�h� �g�u�a�r�a�n�t�e�e�d� �p�r�i�v�a�t�e� �p�r�o�p�e�r�t�y�.� �B�y� �1�9�6�5� �t�h�i�s� �w�a�s� �a� �p�o�p�u�l�a�r� �m�o�v�e� �i�n� �a� �c�o�u�n�t�r�y� �w�h�e�r�e� 

�a�b�o�u�t� �o�n�e�-�t�h�i�r�d� �o�f� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �w�o�r�k�e�d� �i�n� �a�g�r�i�c�u�l�t�u�r�e� �a�n�d� �6�3� �p�e�r�c�e�n�t� �o�f� �a�l�l� �a�g�r�i�c�u�l�t�u�r�a�l� �l�a�n�d� �w�a�s� 

�i�n� �t�h�e� �h�a�n�d�s� �o�f� �1�.�3� �p�e�r�c�e�n�t� �o�f� �l�a�n�d�o�w�n�i�n�g� �f�a�m�i�l�i�e�s� �(�H�u�r�t�a�d�o� �e�t� �a�l�,� �1�9�9�0�)�.� �A�s� �a� �r�e�s�u�l�t�,� �t�h�e� �l�a�n�d� 

�r�e�f�o�r�m� �p�r�o�c�e�s�s� �d�i�s�t�r�i�b�u�t�e�d� �a�r�o�u�n�d� �4�8� �p�e�r�c�e�n�t� �o�f� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �l�a�n�d� �t�o� �o�v�e�r� �5�0�,�0�0�0� �s�m�a�l�l� �f�a�r�m�e�r�s�.� 

�M�a�c�h�i�n�e�r�y� �a�n�d� �O�t�h�e�r� �I�n�p�u�t�s� 

�S�t�a�t�i�s�t�i�c�s� �o�n� �t�h�e� �n�u�m�b�e�r� �o�f� �t�r�a�c�t�o�r�s� �i�n� �C�h�i�l�e� �c�a�n� �n�o�t� �b�e� �c�o�n�s�i�d�e�r�e�d� �r�e�l�i�a�b�l�e�.� �D�i�s�c�r�e�p�a�n�c�i�e�s� �o�f� �m�o�r�e� 

�t�h�a�n� �1�4�,�0�0�0� �u�n�i�t�s� �c�a�n� �b�e� �f�o�u�n�d� �f�o�r� �s�o�m�e� �y�e�a�r�s� �i�n� �d�a�t�a� �s�e�r�i�e�s� �c�o�m�p�i�l�e�d� �b�y� �Z�e�g�e�r�s� �(�1�9�8�1�)� �a�n�d� �t�h�e� 

�T�r�a�d�e� �Y�e�a�r�b�o�o�k�s� �o�f� �F�A�O�,� �w�i�t�h� �t�h�e� �s�t�o�c�k� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �t�r�a�c�t�o�r�s� �l�i�s�t�e�d� �b�y� �t�h�e� �f�o�r�m�e�r� �c�o�n�s�i�s�t�e�n�t�l�y� 

�l�o�w�e�r� �t�h�a�n� �F�A�O� �f�i�g�u�r�e�s�.� �I�n� �1�9�6�0�,� �o�n�e� �o�f� �t�h�e� �y�e�a�r�s� �i�n� �w�h�i�c�h� �t�h�e� �f�e�w�e�s�t� �d�i�s�c�r�e�p�a�n�c�i�e�s� �a�r�i�s�e�,� �t�h�e�r�e� 

�w�e�r�e� �s�o�m�e� �1�3�,�0�0�0� �u�n�i�t�s� �o�r� �a�b�o�u�t� �o�n�e� �f�o�r� �e�v�e�r�y� �5�7� �p�e�r�s�o�n�s� �w�o�r�k�i�n�g� �i�n� �a�g�r�i�c�u�l�t�u�r�e�.� �I�t� �i�s� �a�l�s�o� 

�e�s�t�i�m�a�t�e�d� �b�y� �d�e� �V�i�l�d�e�r� �t�h�a�t� �i�n� �1�9�7�2� �s�o�m�e� �2�2�,�0�0�0� �t�r�a�c�t�o�r�s� �w�e�r�e� �i�n� �u�s�e�.� �T�h�a�t� �r�e�p�r�e�s�e�n�t�e�d� �a�b�o�u�t� �o�n�e� 

�t�r�a�c�t�o�r� �f�o�r� �e�v�e�r�y� �3�1� �a�g�r�i�c�u�l�t�u�r�a�l� �w�o�r�k�e�r�s�.� �B�y� �t�h�a�t� �t�i�m�e�,� �m�o�r�e� �t�h�a�n� �6�0� �p�e�r�c�e�n�t� �o�f� �t�h�e�s�e� �t�r�a�c�t�o�r�s� �w�e�r�e� 

�i�n� �h�a�n�d�s� �o�f� �t�h�e� �r�e�f�o�r�m�e�d� �s�e�c�t�o�r� �a�n�d� �t�h�e� �r�e�s�t� �i�n� �p�r�i�v�a�t�e� �m�e�d�i�u�m�-�s�i�z�e�d� �f�a�r�m�s� �a�n�d� �p�u�b�l�i�c� �t�r�a�c�t�o�r� 

�S�t�a�t�i�o�n�s� �(�O ��B�r�i�e�n�,� �1�9�7�6�)�.� �F�o�r� �o�t�h�e�r� �y�e�a�r�s� �t�h�e� �m�a�g�n�i�t�u�d�e� �o�f� �t�h�e� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �e�a�c�h� �d�a�t�a� �s�e�r�i�e�s� 

�i�s� �S�O� �i�m�m�e�n�s�e� �t�h�a�t� �n�o� �f�u�r�t�h�e�r� �c�o�n�c�l�u�s�i�o�n�s� �c�a�n� �b�e� �d�r�a�w�n�.� 

�T�h�e� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �f�e�r�t�i�l�i�z�e�r�s� �a�l�m�o�s�t� �d�o�u�b�l�e�d� �b�e�t�w�e�e�n� �1�9�6�0� �a�n�d� �1�9�8�6� �d�u�e� �t�o� �i�n�c�r�e�a�s�e�d� �u�s�a�g�e� 

�f�o�l�l�o�w�i�n�g� �t�h�e� �i�n�t�r�o�d�u�c�t�i�o�n� �o�f� �m�o�d�e�r�n� �v�a�r�i�e�t�i�e�s�.� �A�s� �s�h�o�w�n� �i�n� �T�a�b�l�e� �I�I�.�2�,� �n�i�t�r�o�g�e�n� �f�e�r�t�i�l�i�z�e�r� 

�r�e�p�r�e�s�e�n�t�e�d� �b�e�t�w�e�e�n� �3�0� �a�n�d� �5�2� �p�e�r�c�e�n�t� �o�f� �t�o�t�a�l� �f�e�r�t�i�l�i�z�e�r� �c�o�n�s�u�m�p�t�i�o�n� �d�u�r�i�n�g� �t�h�e� �2�7� �y�e�a�r� �p�e�r�i�o�d�.� 
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�T�a�b�l�e� �I�I�.�2� 

�C�o�n�s�u�m�p�t�i�o�n� �o�f� �F�e�r�t�i�l�i�z�e�r�s� �i�n� �m�e�t�r�i�c� �T�o�n�s� 

� � 

� � 

�Y�e�a�r�s� �N�i�t�r�o�g�e�n�o�u�s� �P�h�o�s�p�h�a�t�e� �P�o�t�a�s�h� �T�o�t�a�l� 

�1�9�6�0� �4�7�,�7�0�0� �2�9�,�6�0�0� �1�6�,�2�0�0� �9�3�,�5�0�0� 

�1�9�7�0� �3�8�,�4�9�6� �7�7�,�0�2�4� �1�3�,�9�6�7� �1�2�9�,�4�8�7� 

�1�9�8�0� �5�0�,�8�3�6� �6�8�,�8�0�8� �1�3�,�0�9�2� �1�3�2�,�7�3�6� 

�1�9�8�6� �1�3�5�,�9�7�8� �1�0�8�,�7�6�8� �1�6�,�8�2�0� �2�6�1�,�5�6�6� 

� � 

�S�o�u�r�c�e�:� �O�f�i�c�i�n�a� �d�e� �P�l�a�n�i�f�i�c�a�c�i�é�n� �A�g�r�i�c�o�l�a�,� �O�D�E�P�A�,� �a�n�d�,� �f�o�r� �1�9�6�0�,�F�A�O� �F�e�r�t�i�l�i�z�e�r� �Y�e�a�r�b�o�o�k�.� 
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�P�h�o�s�p�h�a�t�e� �f�e�r�t�i�l�i�z�e�r�,� �w�h�i�c�h� �i�n� �1�9�6�0� �r�e�p�r�e�s�e�n�t�e�d� �n�o� �m�o�r�e� �t�h�a�n� �3�2� �p�e�r�c�e�n�t� �o�f� �o�v�e�r�a�l�l� �f�e�r�t�i�l�i�z�e�r� �u�s�e�,� 

�r�e�p�r�e�s�e�n�t�e�d� �a�r�o�u�n�d� �4�7� �p�e�r�c�e�n�t� �o�f� �t�h�e� �t�o�t�a�l� �i�n� �1�9�8�6�.� �C�o�n�s�u�m�p�t�i�o�n� �o�f� �p�o�t�a�s�h� �f�e�r�t�i�l�i�z�e�r� �d�e�c�r�e�a�s�e�d� �o�v�e�r� 

�t�i�m�e� �a�n�d� �i�n� �1�9�8�6� �a�c�c�o�u�n�t�e�d� �f�o�r� �l�e�s�s� �t�h�a�n� �1�0� �p�e�r�c�e�n�t� �o�f� �t�h�e� �t�o�t�a�l�.� 

�E�v�o�l�u�t�i�o�n� �o�f� �A�g�r�i�c�u�l�t�u�r�a�l� �P�r�i�c�e� �a�n�d� �O�t�h�e�r� �P�o�l�i�c�i�e�s�  �� 

�T�h�e� �I�m�p�o�r�t� �S�u�b�s�t�i�t�u�t�i�o�n� �S�t�r�a�t�e�g�y� 

�I�n� �1�9�5�8� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �o�f� �J�o�r�g�e� �A�l�e�s�s�a�n�d�r�i� �m�a�i�n�t�a�i�n�e�d� �h�o�p�e�s� �o�f� �a�n� �i�n�t�e�n�s�i�f�i�e�d� �i�n�d�u�s�t�r�i�a�l�i�z�a�t�i�o�n� 

�S�t�r�a�t�e�g�y� �a�s� �a� �s�o�u�r�c�e� �o�f� �e�c�o�n�o�m�i�c� �g�r�o�w�t�h�.� �P�r�o�t�e�c�t�i�o�n�i�s�t� �m�e�a�s�u�r�e�s� �w�e�r�e� �r�e�v�i�v�e�d� �b�y� �e�s�t�a�b�l�i�s�h�i�n�g� 

�t�e�m�p�o�r�a�r�y� �p�r�i�o�r� �d�e�p�o�s�i�t�s� �o�n� �a�l�l� �i�m�p�o�r�t�s� �(�B�e�r�h�m�a�n�,� �1�9�7�7�)�.� �I�m�p�o�r�t� �q�u�o�t�a�s� �a�n�d� �l�i�c�e�n�s�i�n�g� �w�e�r�e� 

�i�m�p�l�e�m�e�n�t�e�d� �a�n�d� �t�h�e� �n�o�m�i�n�a�l� �p�r�o�t�e�c�t�i�o�n� �r�a�t�e� �o�n� �m�a�n�u�f�a�c�t�u�r�e�d� �g�o�o�d�s� �a�v�e�r�a�g�e�d� �1�1�1� �p�e�r�c�e�n�t� 

�(�B�a�l�a�s�s�a�,� �1�9�8�5�)�.� �T�h�e� �g�o�v�e�r�n�m�e�n�t� �a�u�t�h�o�r�i�t�i�e�s� �d�e�v�i�s�e�d� �s�o�m�e� �p�o�l�i�c�i�e�s� �t�o� �a�i�d� �f�a�r�m�e�r�s� �a�n�d� �e�x�p�o�r�t�e�r�s� 

�o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �c�o�m�m�o�d�i�t�i�e�s� �a�n�d� �o�t�h�e�r�s� �t�o� �t�a�x� �t�h�e�m�.� �T�h�e�s�e� �p�o�l�i�c�i�e�s� �i�n�c�l�u�d�e�d� �i�n�t�e�r� �a�l�i�a�,� �f�i�x�i�n�g� �t�h�e� 

�p�r�i�c�e�s� �o�f� �c�o�m�m�o�d�i�t�i�e�s� �c�o�n�s�i�d�e�r�e�d� �"�e�s�s�e�n�t�i�a�l�s�"�,� �s�e�t�t�i�n�g� �u�p� �m�a�r�k�e�t�i�n�g� �b�o�a�r�d�s� �t�o� �s�t�a�b�i�l�i�z�e� �p�r�i�c�e�s� �a�t� 

�t�h�e� �f�a�r�m� �l�e�v�e�l�,� �p�r�o�v�i�d�i�n�g� �p�u�b�l�i�c� �i�n�f�o�r�m�a�t�i�o�n� �s�e�r�v�i�c�e�s� �f�o�r� �p�r�i�c�e�s� �a�n�d� �m�a�r�k�e�t�s� �a�t� �t�h�e� �r�e�t�a�i�l� �l�e�v�e�l�s�,� �a�n�d� 

�e�x�p�a�n�d�i�n�g� �c�o�m�m�o�d�i�t�y� �s�t�o�r�a�g�e� �a�n�d� �p�r�o�c�e�s�s�i�n�g� �c�a�p�a�c�i�t�y�.� 

� � 

�4� �T�h�e� �f�o�l�l�o�w�i�n�g� �t�w�o� �s�e�c�t�i�o�n�s� �d�r�a�w� �o�n� �"�T�r�a�d�e�,� �E�x�c�h�a�n�g�e� �R�a�t�e� �a�n�d� �A�g�r�i�c�u�l�t�u�r�a�l� �P�r�i�c�i�n�g� �P�o�l�i�c�i�e�s� �i�n� �C�h�i�l�e�"� 
�b�y� �H�.� �H�u�r�t�a�d�o�,� �A�.� �V�a�l�d�é�s�,� �a�n�d� �E�.� �M�u�c�h�n�i�k�.� �T�h�i�s� �p�r�o�b�a�b�l�y� �i�s� �t�h�e� �m�o�s�t� �c�o�m�p�r�e�h�e�n�s�i�v�e� �s�t�u�d�y� �o�n� �C�h�i�l�e�a�n� 
�a�g�r�i�c�u�l�t�u�r�a�l� �p�r�i�c�e� �p�o�l�i�c�i�e�s�.� 
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�I�n� �1�9�6�0�,� �t�h�e� �E�m�p�r�e�s�a� �d�e� �C�o�m�e�r�c�i�o� �A�g�r�t�c�o�l�a�,� �E�C�A�,� �a� �s�t�a�t�e�-�o�w�n�e�d� �m�a�r�k�e�t�i�n�g� �a�g�e�n�c�y� �w�a�s� �c�r�e�a�t�e�d� 

�f�o�r� �t�h�e� �p�u�r�p�o�s�e� �o�f� �b�u�y�i�n�g� �a�n�d� �s�e�l�l�i�n�g� �c�e�r�e�a�l�s�.� �O�v�e�r� �t�i�m�e�,� �E�C�A� �e�x�t�e�n�d�e�d� �i�t�s� �a�u�t�h�o�r�i�t�y� �t�o� �a� �g�r�e�a�t�e�r� 

�n�u�m�b�e�r� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�t�s� �i�n�c�l�u�d�i�n�g� �t�h�e� �m�o�n�o�p�o�l�y� �o�f� �i�m�p�o�r�t�s�.� �T�h�e� �s�a�m�e� �y�e�a�r�,� �t�h�e� 

�C�o�r�p�o�r�a�c�i�é�n� �d�e� �F�o�m�e�n�t�o� �d�e� �l�a� �P�r�o�d�u�c�c�i�é�n�,� �C�O�R�F�O�,� �a� �p�r�o�d�u�c�t�i�o�n� �d�e�v�e�l�o�p�m�e�n�t� �c�o�r�p�o�r�a�t�i�o�n�,� 

�c�r�e�a�t�e�d� �a�n� �a�g�r�i�c�u�l�t�u�r�a�l� �o�f�f�i�c�e� �t�o� �d�e�s�i�g�n� �p�o�l�i�c�i�e�s� �f�o�r� �c�e�r�t�a�i�n� �r�e�g�i�o�n�s� �o�r� �s�u�b�-�s�e�c�t�o�r�s� �w�i�t�h�i�n� 

�a�g�r�i�c�u�l�t�u�r�e�.� 

�M�e�a�s�u�r�e�s� �t�o� �s�t�i�m�u�l�a�t�e� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�t�i�v�i�t�y� �i�n�c�l�u�d�e�d� �l�o�w�e�r�i�n�g� �p�r�o�d�u�c�t�i�o�n� �c�o�s�t�s� �t�h�r�o�u�g�h� 

�r�e�s�e�a�r�c�h� �t�o� �d�e�v�e�l�o�p� �n�e�w� �t�e�c�h�n�o�l�o�g�i�e�s� �a�n�d� �e�n�c�o�u�r�a�g�i�n�g� �m�o�r�e� �i�n�t�e�n�s�i�v�e� �u�s�e� �o�f� �m�o�d�e�r�n� �i�n�p�u�t�s�.� �T�o� 

�i�m�p�r�o�v�e� �t�h�e� �s�e�c�t�o�r�a�l� �t�e�r�m�s� �o�f� �t�r�a�d�e�,� �t�h�e� �e�c�o�n�o�m�i�c� �a�u�t�h�o�r�i�t�i�e�s� �s�i�m�p�l�i�f�i�e�d� �t�h�e�i�r� �e�x�p�o�r�t� �r�u�l�e�s�,� 

�p�r�o�m�o�t�e�d� �e�x�p�o�r�t�s� �o�f� �f�r�u�i�t�s� �s�u�c�h� �a�s� �g�r�a�p�e�s� �a�n�d� �a�p�p�l�e�s�,� �a�n�d� �a�g�r�e�e�d� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �a� �L�a�t�i�n� �A�m�e�r�i�c�a�n� 

�f�r�e�e� �t�r�a�d�e� �a�r�e�a� �t�o� �g�a�i�n� �a�c�c�e�s�s� �t�o� �f�o�r�e�i�g�n� �m�a�r�k�e�t�s� �(�H�u�r�t�a�d�o� �e�t� �a�l�,� �1�9�8�7�)�.� �F�a�r�m�e�r�s� �w�e�r�e� �c�o�m�p�e�n�s�a�t�e�d� 

�w�i�t�h� �r�e�d�u�c�e�d� �t�a�r�i�f�f�s� �f�o�r� �i�m�p�o�r�t�e�d� �a�g�r�i�c�u�l�t�u�r�a�l� �i�n�p�u�t�s� �a�n�d� �s�u�b�s�i�d�i�e�s� �f�o�r� �p�u�r�c�h�a�s�e�s� �o�f� �f�e�r�t�i�l�i�z�e�r�s� �a�n�d� 

�c�e�r�t�i�f�i�e�d� �s�e�e�d�s� �a�n�d� �f�o�r� �t�r�a�n�s�p�o�r�t�a�t�i�o�n� �c�o�s�t�s�.� �I�n� �a�d�d�i�t�i�o�n�,� �c�r�e�d�i�t� �w�a�s� �m�a�d�e� �a�v�a�i�l�a�b�l�e� �a�t� �s�u�b�s�i�d�i�z�e�d� 

�i�n�t�e�r�e�s�t� �r�a�t�e�s� �a�l�o�n�g� �w�i�t�h� �t�e�c�h�n�i�c�a�l� �a�s�s�i�s�t�a�n�c�e� �t�o� �s�m�a�l�l� �p�r�o�d�u�c�e�r�s�.� �P�u�b�l�i�c� �f�i�n�a�n�c�i�n�g� �w�a�s� �p�r�o�v�i�d�e�d� �t�o� 

�t�h�e� �l�i�v�e�s�t�o�c�k� �s�e�c�t�o�r� �f�o�r� �i�m�p�o�r�t�i�n�g� �b�r�e�e�d�i�n�g� �a�n�i�m�a�l�s� �a�n�d� �c�o�n�s�t�r�u�c�t�i�n�g� �s�l�a�u�g�h�t�e�r�h�o�u�s�e�s� �a�n�d� �m�i�l�k� 

�p�l�a�n�t�s�.� �P�r�o�g�r�a�m�s� �t�o� �c�r�e�a�t�e� �a�d�d�i�t�i�o�n�a�l� �p�a�s�t�u�r�e� �l�a�n�d� �w�e�r�e� �i�n�i�t�i�a�t�e�d� �a�n�d� �m�e�a�t� �i�m�p�o�r�t�s� �w�e�r�e� �c�o�n�t�r�o�l�l�e�d� 

�t�o� �r�e�d�u�c�e� �c�o�m�p�e�t�i�t�i�o�n� �f�r�o�m� �f�o�r�e�i�g�n� �s�u�p�p�l�i�e�r�s�.� 

�T�h�e� �g�o�v�e�r�n�m�e�n�t� �o�f� �E�d�u�a�r�d�o� �F�r�e�i� �t�o�o�k� �o�v�e�r� �i�n� �1�9�6�4� �o�n� �a� �p�l�a�t�f�o�r�m� �t�h�a�t� �c�a�l�l�e�d� �f�o�r� �c�h�a�n�g�i�n�g� �t�h�e� 

�e�x�i�s�t�i�n�g� �i�n�c�o�m�e� �d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d� �t�h�e� �s�t�r�u�c�t�u�r�e� �o�f� �d�e�m�a�n�d� �i�n� �t�h�e� �e�c�o�n�o�m�y�.� �T�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� 

�a�g�r�i�c�u�l�t�u�r�a�l� �s�e�c�t�o�r� �w�a�s� �v�i�e�w�e�d� �a�s� �a� �n�e�c�e�s�s�a�r�y� �c�o�n�d�i�t�i�o�n� �f�o�r� �t�h�e� �o�v�e�r�a�l�l� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� �c�o�u�n�t�r�y�.� 

�L�o�w� �c�a�p�i�t�a�l� �a�c�c�u�m�u�l�a�t�i�o�n�,� �a�n� �i�n�c�r�e�a�s�i�n�g� �t�r�a�d�e� �d�e�f�i�c�i�t�,� �a�n�d� �a�n� �u�n�e�v�e�n� �l�a�n�d� �d�i�s�t�r�i�b�u�t�i�o�n� �w�e�r�e� 

�C�h�i�l�e�a�n� �A�g�r�i�c�u�l�t�u�r�e� �2�7



�i�d�e�n�t�i�f�i�e�d� �a�s� �t�h�e� �m�a�i�n� �o�b�s�t�a�c�l�e�s� �t�o� �g�r�o�w�t�h� �i�n� �C�h�i�l�e�a�n� �a�g�r�i�c�u�l�t�u�r�e�.� �H�o�w�e�v�e�r�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �f�a�c�e�d� 

�t�h�e� �t�r�a�d�e�-�o�f�f� �b�e�t�w�e�e�n� �i�m�p�r�o�v�i�n�g� �r�e�l�a�t�i�v�e� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�i�c�e�s� �a�n�d� �t�h�e� �n�e�e�d� �t�o� �r�e�s�t�r�a�i�n� �r�e�a�l� �w�a�g�e�s� �i�n� 

�t�h�e� �n�o�n�-�a�g�r�i�c�u�l�t�u�r�a�l� �s�e�c�t�o�r�.� �T�o� �m�o�d�e�r�n�i�z�e� �t�h�e� �s�e�c�t�o�r�,� �s�y�s�t�e�m�a�t�i�c� �m�e�a�s�u�r�e�s� �w�e�r�e� �i�n�t�r�o�d�u�c�e�d� �t�o� 

�m�e�c�h�a�n�i�z�e� �a�g�r�i�c�u�l�t�u�r�a�l� �a�c�t�i�v�i�t�i�e�s� �a�n�d� �e�x�p�a�n�d� �a�n�d� �r�a�t�i�o�n�a�l�i�z�e� �t�h�e� �u�s�e� �o�f� �i�r�r�i�g�a�t�i�o�n� �i�n�f�r�a�s�t�r�u�c�t�u�r�e�.� 

�P�r�o�d�u�c�t�i�o�n� �w�a�s� �s�t�i�m�u�l�a�t�e�d� �b�y� �r�e�a�d�j�u�s�t�i�n�g� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�i�c�e�s� �f�a�s�t�e�r� �t�h�a�n� �n�o�n�-�a�g�r�i�c�u�l�t�u�r�a�l� �p�r�i�c�e�s�.� 

�P�o�l�i�c�y�-�m�a�k�e�r�s� �d�e�v�i�s�e�d� �a�n� �e�x�p�o�r�t� �p�r�o�m�o�t�i�o�n� �s�c�h�e�m�e� �a�t� �t�h�e� �t�i�m�e� �t�h�a�t� �i�m�p�o�r�t� �r�e�s�t�r�i�c�t�i�o�n�s� �w�e�r�e� 

�p�r�o�g�r�e�s�s�i�v�e�l�y� �r�e�d�u�c�e�d�.� 

�A�g�r�i�c�u�l�t�u�r�a�l� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �w�e�r�e� �e�m�p�h�a�s�i�z�e�d� �u�n�d�e�r� �t�h�i�s� �g�o�v�e�r�n�m�e�n�t�.� �T�h�e�y� �w�e�r�e� �p�a�r�t� �o�f� �a� �g�e�n�e�r�a�l� 

�p�o�l�i�c�y� �a�i�m�e�d� �a�t� �i�n�c�r�e�a�s�i�n�g� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�t�i�o�n� �b�y� �4�4� �p�e�r�c�e�n�t� �b�e�t�w�e�e�n� �t�h�e� �p�e�r�i�o�d� �1�9�6�5� �a�n�d� 

�1�9�7�1�.� �T�h�e� �p�r�i�c�e� �p�o�l�i�c�y� �h�a�d� �t�h�r�e�e� �m�a�i�n� �o�b�j�e�c�t�i�v�e�s�:� �i�)� �t�o� �i�n�c�r�e�a�s�e� �f�a�r�m� �i�n�c�o�m�e�s� �f�o�r� �g�e�n�e�r�a�t�i�n�g� 

�s�u�r�p�l�u�s�e�s� �n�e�e�d�e�d� �t�o� �f�i�n�a�n�c�e� �i�n�v�e�s�t�m�e�n�t�s� �w�i�t�h�i�n� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �s�e�c�t�o�r�,� �i�i�)� �t�o� �a�c�h�i�e�v�e� �a� �p�r�i�c�e� 

�s�t�r�u�c�t�u�r�e� �t�h�a�t� �w�o�u�l�d� �e�n�c�o�u�r�a�g�e� �c�e�r�t�a�i�n� �p�r�o�d�u�c�t�s� �a�n�d� �d�i�s�c�o�u�r�a�g�e� �o�t�h�e�r�s�,� �a�n�d� �i�i�i�)� �t�o� �o�r�i�e�n�t� 

�c�o�n�s�u�m�p�t�i�o�n� �t�o�w�a�r�d�s� �p�r�o�d�u�c�t�s� �m�o�r�e� �i�n� �l�i�n�e� �w�i�t�h� �t�h�e� �p�r�o�d�u�c�t�i�o�n� �p�o�s�s�i�b�i�l�i�t�i�e�s� �o�f� �t�h�e� �c�o�u�n�t�r�y�.� �P�r�i�c�e�s� 

�w�o�u�l�d� �b�e� �f�i�x�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �i�n�t�e�r�n�a�t�i�o�n�a�l� �l�e�v�e�l�s� �a�n�d� �a�n�n�o�u�n�c�e�d� �a�t� �p�l�a�n�t�i�n�g� �t�i�m�e�.� �I�n� �a�d�d�i�t�i�o�n�,� �p�r�i�c�e� 

�f�l�u�c�t�u�a�t�i�o�n�s� �w�o�u�l�d� �b�e� �d�i�m�i�n�i�s�h�e�d� �t�o� �a�c�h�i�e�v�e� �t�h�e�s�e� �o�b�j�e�c�t�i�v�e�s� �e�s�t�a�b�l�i�s�h�e�d� �b�y� �t�h�e� �F�a�r�m� �D�e�v�e�l�o�p�m�e�n�t� 

�P�l�a�n�.� 

�T�h�e� �c�r�e�d�i�t� �p�o�l�i�c�y� �w�a�s� �d�e�s�i�g�n�e�d� �t�o� �p�r�o�m�o�t�e� �p�r�o�d�u�c�t�i�o�n� �a�n�d� �m�a�r�k�e�t�i�n�g� �o�f� �c�e�r�t�a�i�n� �c�o�m�m�o�d�i�t�i�e�s�.� 

�C�r�e�d�i�t� �w�a�s� �a�l�l�o�c�a�t�e�d� �i�n� �o�r�d�e�r� �t�o� �r�e�d�u�c�e� �i�t�s� �c�o�n�c�e�n�t�r�a�t�i�o�n� �a�n�d� �t�a�r�g�e�t� �i�t� �t�o� �s�m�a�l�l� �a�n�d� �m�e�d�i�u�m� �s�i�z�e� 

�f�a�r�m�s�.� �T�h�e� �r�o�l�e�s� �o�f� �p�u�b�l�i�c� �a�n�d� �p�r�i�v�a�t�e� �c�r�e�d�i�t� �i�n�s�t�i�t�u�t�i�o�n�s� �w�e�r�e� �r�e�d�e�f�i�n�e�d� �a�n�d� �m�a�x�i�m�u�m� �l�e�v�e�l�s� �w�e�r�e� 

�e�s�t�a�b�l�i�s�h�e�d� �f�o�r� �c�r�e�d�i�t� �a�l�l�o�c�a�t�i�o�n� �t�o� �p�r�o�d�u�c�e�r�s�.� �H�e�l�p�e�d� �b�y� �e�x�t�r�e�m�e�l�y� �f�a�v�o�r�a�b�l�e� �t�e�r�m�s� �o�f� �t�r�a�d�e� �a�n�d� 
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�i�n�c�r�e�a�s�e�d� �f�o�r�e�i�g�n� �d�e�b�t�,� �p�u�b�l�i�c� �s�e�c�t�o�r� �c�r�e�d�i�t� �w�a�s� �u�s�u�a�l�l�y� �p�r�o�v�i�d�e�d� �a�t� �n�e�g�a�t�i�v�e� �r�e�a�l� �i�n�t�e�r�e�s�t� �r�a�t�e�s� 

�(�H�u�r�t�a�d�o� �e�t� �a�l�,� �1�9�9�0�)�.� 

�M�a�r�k�e�t�i�n�g� �p�o�l�i�c�y� �w�a�s� �e�x�p�e�c�t�e�d� �t�o� �i�m�p�r�o�v�e� �t�r�a�d�e� �c�h�a�n�n�e�l�s�,� �d�i�m�i�n�i�s�h�i�n�g� �m�a�r�k�e�t�i�n�g� �m�a�r�g�i�n�s� �a�n�d� 

�i�n�c�r�e�a�s�i�n�g� �t�h�e� �d�e�g�r�e�e� �o�f� �p�a�r�t�i�c�i�p�a�t�i�o�n� �o�f� �p�r�o�d�u�c�e�r�s�,� �c�o�n�s�u�m�e�r�s�,� �a�n�d� �c�o�o�p�e�r�a�t�i�v�e�s� �i�n� �m�a�r�k�e�t�i�n�g� 

�a�c�t�i�v�i�t�i�e�s�.� �M�e�a�s�u�r�e�s� �u�s�e�d� �i�n�c�l�u�d�e�d� �i�n�c�r�e�a�s�i�n�g� �s�t�o�r�a�g�e� �a�n�d� �p�r�o�c�e�s�s�i�n�g� �f�a�c�i�l�i�t�i�e�s� �i�n� �p�r�o�d�u�c�i�n�g� �a�r�e�a�s�,� 

�i�m�p�r�o�v�i�n�g� �t�r�a�n�s�p�o�r�t�a�t�i�o�n� �s�y�s�t�e�m�s�,� �a�c�c�u�m�u�l�a�t�i�n�g� �c�o�m�m�o�d�i�t�i�e�s� �f�o�r� �f�o�o�d� �s�e�c�u�r�i�t�y� �r�e�a�s�o�n�s�,� �a�n�d� 

�O�p�e�r�a�t�i�n�g� �m�a�r�k�e�t�i�n�g� �b�o�a�r�d�s� �t�o� �s�u�p�p�o�r�t� �p�r�i�c�e�s� �o�f� �c�e�r�t�a�i�n� �p�r�o�d�u�c�t�s� �a�n�d� �o�f� �c�e�r�t�a�i�n� �g�r�o�u�p�s� �o�f� 

�p�r�o�d�u�c�e�r�s�.�T�h�e� �D�i�r�e�c�c�i�é�n� �N�a�c�i�o�n�a�l� �d�e� �I�n�d�u�s�t�r�i�a� �y� �C�o�m�e�r�c�i�o�,� �D�I�R�I�N�C�O�,� �w�a�s� �i�n� �c�h�a�r�g�e� �o�f� �t�h�e� 

�w�h�o�l�e� �p�r�i�c�e� �c�o�n�t�r�o�l� �s�y�s�t�e�m� �w�i�t�h� �t�h�e� �p�o�w�e�r� �t�o� �s�e�t� �p�r�i�c�e�s� �t�o� �c�o�n�s�u�m�e�r�s�.� �T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�e�s�e� 

�m�e�a�s�u�r�e�s� �w�a�s� �t�o� �a�c�h�i�e�v�e� �s�t�a�b�l�e� �f�o�o�d� �s�u�p�p�l�y� �a�t� �t�h�e� �l�o�w�e�s�t� �p�o�s�s�i�b�l�e� �p�r�i�c�e�s� �t�o� �c�o�n�s�u�m�e�r�s� �w�h�i�l�e� 

�p�r�o�v�i�d�i�n�g� �i�n�c�o�m�e� �s�t�a�b�i�l�i�t�y� �t�o� �p�r�o�d�u�c�e�r�s�.� 

�T�h�e� �t�a�x� �p�o�l�i�c�y� �w�a�s� �d�e�s�i�g�n�e�d� �t�o� �o�b�t�a�i�n� �f�i�n�a�n�c�i�a�l� �r�e�s�o�u�r�c�e�s� �f�o�r� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �a�n�d� �t�o� �p�r�o�m�o�t�e� 

�i�n�v�e�s�t�m�e�n�t� �w�i�t�h�i�n� �f�a�r�m�s�.� �A� �s�i�n�g�l�e� �a�g�r�i�c�u�l�t�u�r�a�l� �t�a�x� �b�a�s�e�d� �o�n� �p�o�t�e�n�t�i�a�l� �l�a�n�d� �p�r�o�d�u�c�t�i�v�i�t�y� �w�a�s� 

�a�d�o�p�t�e�d�.� �M�o�t�i�v�a�t�e�d� �b�y� �a�n� �i�n�s�u�f�f�i�c�i�e�n�t� �u�s�e� �o�f� �t�e�c�h�n�o�l�o�g�i�c�a�l� �i�n�p�u�t�s�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �s�o�u�g�h�t� �t�o� �l�o�w�e�r� 

�t�h�e� �p�r�o�d�u�c�t�i�o�n� �c�o�s�t�s� �o�f� �f�a�r�m�e�r�s� �b�y� �f�i�x�i�n�g� �i�n�p�u�t� �p�r�i�c�e�s� �a�n�d� �b�y� �s�u�b�s�i�d�i�z�i�n�g� �t�h�e� �p�r�i�c�e�s� �o�f� �f�e�r�t�i�l�i�z�e�r�s� 

�a�n�d� �p�e�s�t�i�c�i�d�e�s�.� �I�n� �a�d�d�i�t�i�o�n�,� �p�u�b�l�i�c� �s�e�c�t�o�r� �i�n�s�t�i�t�u�t�i�o�n�s� �i�n�c�r�e�a�s�i�n�g�l�y� �m�o�n�o�p�o�l�i�z�e�d� �t�h�e� �i�m�p�o�r�t� �o�f� 

�m�a�c�h�i�n�e�r�y� �a�n�d� �p�a�r�t�s� �a�s� �w�e�l�l� �a�s� �f�e�r�t�i�l�i�z�e�r�s�.� 

�C�h�i�l�e�a�n� �A�g�r�i�c�u�l�t�u�r�e� �2�9



�T�h�e� �S�o�c�i�a�l�i�s�t� �A�d�m�i�n�i�s�t�r�a�t�i�o�n� 

�S�u�p�p�o�r�t�e�d� �b�y� �a� �l�e�f�t�-�w�i�n�g� �c�o�a�l�i�t�i�o�n�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �o�f� �S�a�l�v�a�d�o�r� �A�l�l�e�n�d�e� �b�e�g�a�n� �i�n� �1�9�7�0� �t�o� 

�n�a�t�i�o�n�a�l�i�z�e� �k�e�y� �e�c�o�n�o�m�i�c� �a�c�t�i�v�i�t�i�e�s� �a�n�d� �t�o� �r�e�a�c�t�i�v�a�t�e� �t�h�e� �i�n�d�u�s�t�r�i�a�l� �s�e�c�t�o�r� �b�y� �a�d�o�p�t�i�n�g� �a�n� �a�c�t�i�v�e� 

�m�o�n�e�t�a�r�y� �p�o�l�i�c�y� �a�n�d� �h�e�a�v�y� �p�r�o�t�e�c�t�i�o�n�i�s�m�.� �I�m�p�o�r�t� �d�e�p�o�s�i�t� �r�e�q�u�i�r�e�m�e�n�t�s� �o�f� �1�0�,�0�0�0� �p�e�r�c�e�n�t� �f�o�r� �9�0� 

�d�a�y�s� �w�e�r�e� �e�s�t�a�b�l�i�s�h�e�d� �o�v�e�r� �6�0� �p�e�r�c�e�n�t� �o�f� �i�m�p�o�r�t�s�,� �w�i�t�h� �s�u�b�s�e�q�u�e�n�t� �e�x�t�e�n�s�i�o�n� �o�f� �t�h�e� �l�i�s�t� �a�n�d� �m�o�s�t� 

�p�r�o�d�u�c�t�s� �b�e�i�n�g� �s�u�b�j�e�c�t�e�d� �t�o� �i�m�p�o�r�t� �l�i�c�e�n�s�i�n�g� �(�B�e�r�h�m�a�n�,� �1�9�7�7�)�.� 

�T�h�e� �N�a�t�i�o�n�a�l� �A�g�r�i�c�u�l�t�u�r�a�l� �P�l�a�n� �f�o�r� �t�h�e� �p�e�r�i�o�d� �1�9�7�1� �-� �1�9�7�6� �i�n�c�l�u�d�e�d� �t�h�e� �e�x�p�r�o�p�r�i�a�t�i�o�n� �o�f� �a�l�l� �f�a�r�m�s� 

�o�v�e�r� �8�0� �H�R�B�s� �t�o� �c�r�e�a�t�e� �1�0�0�,�0�0�0� �n�e�w� �p�e�a�s�a�n�t� �p�r�o�p�r�i�e�t�o�r�s� �a�n�d� �s�t�r�e�n�g�t�h�e�n� �p�e�a�s�a�n�t� �o�r�g�a�n�i�z�a�t�i�o�n�s�.� �I�t� 

�w�a�s� �e�x�p�e�c�t�e�d� �t�h�a�t� �c�h�a�n�g�i�n�g� �t�h�e� �l�a�n�d� �t�e�n�u�r�e� �s�y�s�t�e�m� �a�n�d� �s�u�b�s�i�d�i�z�i�n�g� �a�g�r�i�c�u�l�t�u�r�a�l� �c�r�e�d�i�t� �w�o�u�l�d� 

�i�n�c�r�e�a�s�e� �p�r�o�d�u�c�t�i�o�n� �b�y� �4�6� �p�e�r�c�e�n�t� �b�e�t�w�e�e�n� �1�9�7�1� �a�n�d� �1�9�7�6� �(�Z�a�m�m�i�t�,� �1�9�7�3�)�.� �T�h�e�s�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n�s� 

�c�o�u�l�d� �n�o�t� �b�e� �a�c�c�o�m�p�l�i�s�h�e�d� �w�i�t�h�i�n� �t�h�e� �e�x�i�s�t�i�n�g� �i�n�s�t�i�t�u�t�i�o�n�a�l� �f�r�a�m�e�w�o�r�k�,� �a�n�d� �t�h�e�r�e�f�o�r�e�,� �d�i�s�r�u�p�t�e�d� �t�h�e� 

�p�r�o�d�u�c�t�i�v�e� �s�t�r�u�c�t�u�r�e� �o�f� �t�h�e� �c�o�u�n�t�r�y�.� �T�h�e� �p�r�o�c�e�s�s� �o�f� �a�g�r�a�r�i�a�n� �r�e�f�o�r�m� �d�e�m�a�n�d�e�d� �s�u�c�h� �a� �l�a�r�g�e� �a�m�o�u�n�t� 

�o�f� �f�i�s�c�a�l� �e�x�p�e�n�d�i�t�u�r�e�s� �t�h�a�t� �b�y� �1�9�7�3�,� �i�t� �c�o�n�t�r�i�b�u�t�e�d� �t�o� �c�r�e�a�t�e� �a� �f�i�s�c�a�l� �d�e�f�i�c�i�t� �o�f� �a�l�m�o�s�t� �2�5� �p�e�r�c�e�n�t� �o�f� 

�t�h�e� �g�r�o�s�s� �d�o�m�e�s�t�i�c� �p�r�o�d�u�c�t� �(�B�a�l�a�s�s�a�,� �1�9�7�6�)�.� 

�I�n� �t�h�e�o�r�y�,� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�i�c�e� �p�o�l�i�c�y� �w�a�s� �s�e�t� �t�o� �m�e�e�t� �t�h�r�e�e� �f�u�n�d�a�m�e�n�t�a�l� �r�e�q�u�i�r�e�m�e�n�t�s�:� �i�)� �t�o� �s�e�r�v�e� 

�a�s� �a� �m�e�a�n�s� �f�o�r� �a� �c�h�a�n�g�e� �i�n� �t�h�e� �i�n�c�o�m�e� �d�i�s�t�r�i�b�u�t�i�o�n�,� �i�i�)� �t�o� �s�t�i�m�u�l�a�t�e� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�e�r�s� �t�o� �r�a�i�s�e� 

�p�r�o�d�u�c�t�i�o�n�,� �a�n�d� �i�i�i�)� �t�o� �g�u�i�d�e� �p�r�o�d�u�c�e�r�s� �i�n� �t�h�e�i�r� �c�h�o�i�c�e� �t�o�w�a�r�d�s� �e�x�p�o�r�t�a�b�l�e� �a�n�d� �h�i�g�h� �v�a�l�u�e�-�a�d�d�e�d� 

�p�r�o�d�u�c�t�s� �(�d�e� �V�y�l�d�e�r�,� �1�9�7�6�)�.� �T�h�e� �i�n�s�t�r�u�m�e�n�t�s� �u�s�e�d� �w�e�r�e� �b�a�s�i�c�a�l�l�y� �t�h�e� �s�a�m�e� �a�s� �i�n� �t�h�e� �p�r�e�v�i�o�u�s� 

�p�e�r�i�o�d�,� �b�u�t� �t�h�e� �d�e�g�r�e�e� �o�f� �i�n�t�e�r�v�e�n�t�i�o�n� �w�a�s� �i�n�t�e�n�s�i�f�i�e�d�.� �O�f�f�i�c�i�a�l� �n�o�m�i�n�a�l� �p�r�i�c�e�s� �i�n�c�r�e�a�s�e�d� 

�C�h�i�l�e�a�n� �A�g�r�i�c�u�l�t�u�r�e� �3�0



�s�u�b�s�t�a�n�t�i�a�l�l�y� �d�u�r�i�n�g� �1�9�7�2� �-� �1�9�7�3�.� �P�r�i�c�e�s� �f�o�r� �a�g�r�i�c�u�l�t�u�r�a�l� �c�o�m�m�o�d�i�t�i�e�s� �w�e�r�e� �b�a�s�e�d� �o�n� �p�r�o�d�u�c�t�i�o�n� 

�c�o�s�t�s� �a�n�d� �c�o�n�s�u�m�p�t�i�o�n� �n�e�e�d�s�.� �T�h�e�s�e� �p�r�i�c�e�s� �w�e�r�e� �m�o�d�i�f�i�e�d� �a�u�t�o�m�a�t�i�c�a�l�l�y� �t�w�i�c�e� �a� �y�e�a�r� �o�n� �t�h�e� �b�a�s�i�s� 

�o�f� �s�e�a�s�o�n�a�l� �v�a�r�i�a�t�i�o�n�s� �i�n� �p�r�o�d�u�c�t�i�o�n�.� 

�T�h�e� �m�a�r�k�e�t�i�n�g� �p�o�l�i�c�y� �s�o�u�g�h�t� �t�o� �e�x�p�a�n�d� �t�h�e� �c�o�v�e�r�a�g�e� �o�f� �m�a�r�k�e�t�i�n�g� �b�o�a�r�d�s� �t�o� �a� �g�r�e�a�t�e�r� �n�u�m�b�e�r� �o�f� 

�a�g�r�i�c�u�l�t�u�r�a�l� �c�o�m�m�o�d�i�t�i�e�s� �i�n� �o�r�d�e�r� �t�o� �r�e�g�u�l�a�t�e� �s�u�p�p�l�y� �a�n�d� �d�e�m�a�n�d�.� �P�r�o�d�u�c�t�s� �w�e�r�e� �b�o�u�g�h�t� �b�y� �E�C�A� 

�a�t� �o�f�f�i�c�i�a�l� �p�r�i�c�e�s� �a�n�d� �a� �s�t�a�t�e�-�o�w�n�e�d� �c�o�m�p�a�n�y�,� �t�h�e� �S�o�c�i�e�d�a�d� �d�e� �C�o�o�p�e�r�a�t�i�v�a�s� �A�g�r�o�p�e�c�u�a�r�i�a�s�,� 

�S�O�C�O�A�G�R�O�,� �c�o�n�t�r�a�c�t�e�d� �l�i�v�e�s�t�o�c�k� �p�r�o�d�u�c�t�i�o�n� �w�i�t�h� �s�m�a�l�l� �f�a�r�m�e�r�s� �a�n�d� �o�t�h�e�r� �c�o�o�p�e�r�a�t�i�v�e�s� �o�f� �s�m�a�l�l� 

�p�r�o�d�u�c�e�r�s�.� �T�h�e� �g�o�v�e�r�n�m�e�n�t� �i�n�t�e�r�v�e�n�e�d� �i�n� �t�h�e� �c�a�t�t�l�e� �m�a�r�k�e�t� �a�n�d� �p�l�a�c�e�d� �p�o�u�l�t�r�y� �s�l�a�u�g�h�t�e�r�h�o�u�s�e�s� �a�n�d� 

�m�a�r�k�e�t�i�n�g� �f�i�r�m�s� �i�n� �t�h�e� �p�u�b�l�i�c� �s�e�c�t�o�r�.� �A�s� �a�n� �a�d�d�i�t�i�o�n�a�l� �m�e�a�n�s� �o�f� �s�t�i�m�u�l�a�t�i�n�g� �p�r�o�d�u�c�t�i�o�n�,� �t�h�e� �s�t�a�t�e� 

�p�r�o�v�i�d�e�d� �s�u�b�s�i�d�i�z�e�d� �c�r�e�d�i�t� �t�o� �p�u�r�c�h�a�s�e� �c�a�p�i�t�a�l� �g�o�o�d�s� �a�n�d� �f�e�r�t�i�l�i�z�e�r�s� �a�n�d� �s�u�p�p�l�y� �t�e�c�h�n�i�c�a�l� �a�s�s�i�s�t�a�n�c�e� 

�t�o� �p�e�a�s�a�n�t� �o�r�g�a�n�i�z�a�t�i�o�n�s�.� 

�F�a�c�i�n�g� �a�n� �a�n�n�u�a�l� �i�n�f�l�a�t�i�o�n� �o�f� �4�0�0� �p�e�r�c�e�n�t�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �i�n�s�t�i�t�u�t�e�d� �p�r�i�c�e� �c�o�n�t�r�o�l�s� �o�n� �m�o�r�e� �t�h�a�n� 

�3�,�0�0�0� �p�r�o�d�u�c�t�s� �b�y� �t�h�e� �J�u�n�t�a�s� �d�e� �A�b�a�s�t�e�c�i�m�i�e�n�t�o�s� �y� �P�r�e�c�i�o�s�,� �J�A�P�.� �U�n�s�u�c�c�e�s�s�f�u�l�l�y�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� 

�t�r�i�e�d� �i�n� �e�a�r�l�y� �1�9�7�3� �t�o� �c�u�r�b� �i�n�f�l�a�t�i�o�n� �b�y� �c�o�n�t�r�o�l�l�i�n�g� �t�h�e� �p�u�r�c�h�a�s�e�,� �s�a�l�e�,� �a�n�d� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �t�h�e� �m�o�s�t� 

�i�m�p�o�r�t�a�n�t� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�t�s�,� �a�s� �w�e�l�l� �a�s� �f�e�r�t�i�l�i�z�e�r�s�.� �T�h�e� �e�x�c�e�s�s� �d�e�m�a�n�d� �r�e�s�u�l�t�i�n�g� �f�r�o�m� �p�r�i�c�e� 

�i�n�t�e�r�v�e�n�t�i�o�n� �w�a�s� �c�h�a�n�n�e�l�e�d� �t�o� �b�l�a�c�k� �m�a�r�k�e�t�s� �a�n�d� �q�u�e�u�i�n�g� �p�r�o�l�i�f�e�r�a�t�e�d�.� �A�n� �a�t�t�e�m�p�t� �w�a�s� �m�a�d�e� �b�y� 

�t�h�e� �g�o�v�e�r�n�m�e�n�t� �t�o� �c�o�n�t�r�o�l� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �b�l�a�c�k� �m�a�r�k�e�t� �t�h�r�o�u�g�h� �v�e�r�t�i�c�a�l� �i�n�t�e�g�r�a�t�i�o�n� �o�f� �s�t�a�t�e� 

�e�n�t�e�r�p�r�i�s�e�s�.� �H�o�w�e�v�e�r�,� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �p�r�o�b�l�e�m�s� �w�e�r�e� �o�v�e�r�w�h�e�l�m�i�n�g� �a�n�d� �a�n�y� �e�f�f�o�r�t�s� �t�a�k�e�n� �b�y� �t�h�e� 

�s�t�a�t�e� �c�o�u�l�d� �n�o�t� �c�o�u�n�t�e�r�a�c�t� �t�h�e� �d�e�v�a�s�t�a�t�i�n�g� �e�f�f�e�c�t�s� �o�f� �f�o�o�d� �s�h�o�r�t�a�g�e�s�.� 

�C�h�i�l�e�a�n� �A�g�r�i�c�u�l�t�u�r�e� �3�1



�T�h�e� �F�r�e�e� �M�a�r�k�e�t� �M�o�d�e�l� 

�W�i�t�h�i�n� �a� �r�e�l�a�t�i�v�e�l�y� �s�i�m�p�l�i�f�i�e�d� �p�o�w�e�r� �s�t�r�u�c�t�u�r�e�,� �t�h�e� �m�i�l�i�t�a�r�y� �g�o�v�e�r�n�m�e�n�t� �t�h�a�t� �c�a�m�e� �t�o� �p�o�w�e�r� �i�n� �1�9�7�3� 

�f�o�l�l�o�w�i�n�g� �a� �v�i�o�l�e�n�t� �c�o�u�p� �r�e�i�n�v�i�g�o�r�a�t�e�d� �a�n� �e�c�o�n�o�m�i�c� �s�y�s�t�e�m� �w�h�e�r�e� �m�a�r�k�e�t� �f�o�r�c�e�s� �e�s�t�a�b�l�i�s�h� �p�r�i�c�e�s�,� 

�t�h�e� �s�t�a�t�e� �a�s�s�u�m�e�s� �a� �s�u�b�s�i�d�i�a�r�y� �r�o�l�e�,� �t�r�a�d�e� �i�s� �l�i�b�e�r�a�l�i�z�e�d�,� �a�n�d� �p�r�i�v�a�t�e� �o�w�n�e�r�s�h�i�p� �i�s� �s�t�r�e�n�g�t�h�e�n�e�d�.� �T�o� 

�a�c�h�i�e�v�e� �e�c�o�n�o�m�i�c� �s�t�a�b�i�l�i�z�a�t�i�o�n�,� �t�h�e� �a�u�t�h�o�r�i�t�i�e�s� �g�r�a�d�u�a�l�l�y� �e�l�i�m�i�n�a�t�e�d� �s�u�b�s�i�d�i�e�s� �a�n�d� �p�r�i�c�e� �a�n�d� 

�e�x�c�h�a�n�g�e�-�r�a�t�e� �c�o�n�t�r�o�l�s� �(�C�o�r�b�o� �a�n�d� �d�e� �M�e�l�o�,� �1�9�8�5�)�.� �T�r�a�d�e� �l�i�b�e�r�a�l�i�z�a�t�i�o�n� �w�a�s� �f�u�l�l�y� �e�x�e�r�c�i�s�e�d� �i�n� �a�l�l� 

�s�e�c�t�o�r�s� �o�f� �t�h�e� �e�c�o�n�o�m�y�.� 

�P�o�o�r� �r�e�s�u�l�t�s� �o�f� �m�o�s�t� �a�g�r�i�c�u�l�t�u�r�a�l� �p�o�l�i�c�i�e�s� �i�n� �t�h�e� �p�a�s�t� �w�e�r�e� �a�t�t�r�i�b�u�t�e�d� �b�y� �t�h�e� �n�e�w� �a�u�t�h�o�r�i�t�i�e�s� �t�o� 

�i�n�a�d�e�q�u�a�t�e� �m�a�r�k�e�t� �s�i�g�n�a�l�s�.� �T�h�e�r�e�f�o�r�e�,� �a�l�l� �n�o�n�-�t�a�r�i�f�f� �b�a�r�r�i�e�r�s� �o�n� �t�r�a�d�e� �w�e�r�e� �e�l�i�m�i�n�a�t�e�d� �i�n� �1�9�7�4� �t�o� 

�e�n�c�o�u�r�a�g�e� �a�g�r�i�c�u�l�t�u�r�a�l� �i�m�p�o�r�t�s�.� �T�h�e�s�e� �m�e�a�s�u�r�e�s� �i�n�c�l�u�d�e�d� �e�l�i�m�i�n�a�t�i�n�g� �p�r�i�o�r� �d�e�p�o�s�i�t�s� �a�n�d� �a� �d�e�c�r�e�a�s�e� 

�t�o� �a�n� �a�v�e�r�a�g�e� �o�f� �2�0� �p�e�r�c�e�n�t� �i�n� �a�l�l� �a�d�-�v�a�l�o�r�e�m� �t�a�r�i�f�f�s� �o�n� �m�o�s�t� �i�m�p�o�r�t�e�d� �g�o�o�d�s�.� �A� �s�e�r�i�e�s� �o�f� �n�o�r�m�s� 

�w�e�r�e� �c�o�n�s�i�d�e�r�e�d� �t�o� �o�v�e�r�c�o�m�e� �i�n�e�f�f�i�c�i�e�n�c�i�e�s� �a�n�d� �d�i�s�t�o�r�t�i�o�n�s� �i�n� �o�t�h�e�r� �m�a�r�k�e�t�s�.� �I�n�i�t�i�a�l� �d�i�f�f�e�r�e�n�c�e�s� �i�n� 

�t�a�r�i�f�f�s� �f�o�r� �c�e�r�t�a�i�n� �i�m�p�o�r�t� �c�a�t�e�g�o�r�i�e�s� �w�e�r�e� �r�e�d�u�c�e�d� �i�n� �1�9�7�8� �s�o� �t�h�a�t� �t�h�e� �t�a�r�i�f�f� �r�a�t�e� �o�n� �a�l�l� �a�g�r�i�c�u�l�t�u�r�a�l� 

�o�u�t�p�u�t� �a�n�d� �i�n�p�u�t�s� �w�a�s� �1�0� �p�e�r�c�e�n�t�,� �e�x�c�e�p�t� �f�o�r� �p�e�s�t�i�c�i�d�e�s� �w�h�i�c�h� �r�e�m�a�i�n�e�d� �a�t� �1�6� �p�e�r�c�e�n�t� �a�n�d� �n�i�t�r�o�g�e�n� 

�f�e�r�t�i�l�i�z�e�r� �w�h�i�c�h� �w�a�s� �s�e�t� �a�t� �1�1� �p�e�r�c�e�n�t� �(�H�u�r�t�a�d�o� �e�t� �a�l�,� �1�9�9�0�)�.� 

�I�n�i�t�i�a�l�l�y� �n�e�g�a�t�i�v�e� �r�e�a�l� �i�n�t�e�r�e�s�t� �r�a�t�e�s� �s�h�a�r�p�l�y� �i�n�c�r�e�a�s�e�d� �t�o� �p�o�s�i�t�i�v�e� �l�e�v�e�l�s� �w�h�e�n� �a� �d�e�e�p� �l�i�b�e�r�a�l�i�z�a�t�i�o�n� 

�o�f� �t�h�e� �f�i�n�a�n�c�i�a�l� �s�y�s�t�e�m� �w�a�s� �e�f�f�e�c�t�e�d� �i�n� �1�9�7�9� �(�E�d�w�a�r�d�s�,� �1�9�8�5�)�.� �P�r�e�f�e�r�e�n�t�i�a�l� �c�r�e�d�i�t�s� �w�e�r�e� �a�b�o�l�i�s�h�e�d� 

�a�n�d� �f�a�r�m�e�r�s� �h�a�d� �t�o� �r�e�l�y� �o�n� �p�r�i�v�a�t�e� �b�a�n�k�s� �a�s� �t�h�e�i�r� �o�n�l�y� �s�o�u�r�c�e� �o�f� �f�u�n�d�s� �a�f�t�e�r� �r�e�l�y�i�n�g� �o�n� �g�o�v�e�r�n�m�e�n�t� 

�l�o�a�n�s� �a�t� �s�u�b�s�i�d�i�z�e�d� �i�n�t�e�r�e�s�t� �r�a�t�e�s� �f�o�r� �y�e�a�r�s� �(�H�u�r�t�a�d�o� �e�t� �a�l�,� �1�9�9�0�)�.� �T�h�e�s�e� �t�w�o� �c�o�m�b�i�n�e�d� �e�f�f�e�c�t�s� 

�C�h�i�l�e�a�n� �A�g�r�i�c�u�l�t�u�r�e� �3�2



�i�n�h�i�b�i�t�e�d� �m�e�d�i�u�m�-� �a�n�d� �l�o�n�g�-�r�u�n� �i�n�v�e�s�t�m�e�n�t� �a�n�d� �m�a�y� �h�a�v�e� �c�o�n�t�r�i�b�u�t�e�d� �t�o� �d�e�c�a�p�i�t�a�l�i�z�a�t�i�o�n� �o�f� �t�h�e� 

�a�g�r�i�c�u�l�t�u�r�a�l� �s�e�c�t�o�r�.� 

�T�a�x�a�t�i�o�n� �o�f� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �s�e�c�t�o�r� �d�i�d� �n�o�t� �d�i�f�f�e�r� �f�r�o�m� �t�h�a�t� �a�p�p�l�i�e�d� �t�o� �a�n�y� �o�t�h�e�r� �e�c�o�n�o�m�i�c� �a�c�t�i�v�i�t�y�.� 

�I�n� �1�9�8�1�,� �d�e�s�p�i�t�e� �e�x�t�r�e�m�e�l�y� �l�i�g�h�t� �t�a�x�a�t�i�o�n�,� �f�a�r�m�e�r� �a�s�s�o�c�i�a�t�i�o�n�s� �p�r�e�s�s�u�r�e�d� �a�u�t�h�o�r�i�t�i�e�s� �t�o� �b�e� �t�a�x�e�d� �o�n� 

�t�h�e� �b�a�s�i�s� �o�f� �r�e�n�t�a� �p�r�e�s�u�n�t�a� �w�h�i�c�h� �i�s� �b�a�s�e�d� �a�t� �1�0� �p�e�r�c�e�n�t� �o�f� �t�h�e� �f�i�s�c�a�l� �a�s�s�e�s�s�m�e�n�t� �o�f� �t�h�e� �l�a�n�d� �o�r� �o�n� 

�t�h�e� �b�a�s�i�s� �o�f� �e�f�f�e�c�t�i�v�e� �a�c�c�o�u�n�t�i�n�g� �o�f� �t�h�e� �f�a�r�m� �e�n�t�e�r�p�r�i�s�e�.� �G�i�v�e�n� �t�h�a�t� �l�e�s�s� �t�h�a�n� �|� �p�e�r�c�e�n�t� �o�f� �f�a�r�m�e�r�s� 

�p�r�e�f�e�r�r�e�d� �t�h�e� �s�e�c�o�n�d� �a�l�t�e�r�n�a�t�i�v�e�,� �i�t� �s�e�e�m�s� �c�l�e�a�r� �t�h�a�t� �t�h�e� �e�x�i�s�t�i�n�g� �t�a�x� �s�y�s�t�e�m� �p�r�o�v�i�d�e�d� �a�n� �i�m�p�l�i�c�i�t� 

�s�u�b�s�i�d�y� �t�o� �h�i�g�h�l�y� �p�r�o�f�i�t�a�b�l�e� �a�g�r�i�c�u�l�t�u�r�a�l� �a�c�t�i�v�i�t�i�e�s� �(�d�e� �V�y�l�d�e�r�,� �1�9�7�6�;� �H�u�r�t�a�d�o� �e�t� �a�l�,� �1�9�8�7�)�.� 

�I�n� �1�9�8�2�,� �t�h�e� �C�h�i�l�e�a�n� �e�c�o�n�o�m�y� �e�x�p�e�r�i�e�n�c�e�d� �a� �d�r�a�m�a�t�i�c� �r�e�d�u�c�t�i�o�n� �i�n� �i�t�s� �l�e�v�e�l� �o�f� �a�c�t�i�v�i�t�y� �(�S�e�r�v�e�n� �a�n�d� 

�S�o�l�i�m�a�n�o�,� �1�9�9�1�)�.� �I�n� �t�h�e� �w�o�r�d�s� �o�f� �E�d�w�a�r�d�s�,� �t�h�e� �c�r�i�s�i�s� �w�a�s� �b�a�s�i�c�a�l�l�y�,� �b�u�t� �n�o�t� �e�x�c�l�u�s�i�v�e�l�y�,� �t�r�i�g�g�e�r�e�d� 

�b�y� �p�o�l�i�c�y� �i�n�c�o�n�s�i�s�t�e�n�c�i�e�s�.� �V�a�r�i�o�u�s� �p�o�l�i�c�y� �a�d�j�u�s�t�m�e�n�t�s� �w�e�r�e� �i�n�t�r�o�d�u�c�e�d� �i�n� �t�h�e�s�e� �y�e�a�r�s� �i�n� �r�e�s�p�o�n�s�e� 

�t�o� �t�h�e� �w�o�r�l�d� �r�e�c�e�s�s�i�o�n�.� �A�s� �p�a�r�t� �o�f� �i�t�s� �c�o�u�n�t�e�r�c�y�c�l�i�c�a�l� �p�o�l�i�c�y�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �a�b�a�n�d�o�n�e�d� �t�h�e� �w�a�g�e� 

�i�n�d�e�x�a�t�i�o�n� �a�n�d� �t�h�e� �f�i�x�e�d� �e�x�c�h�a�n�g�e� �r�a�t�e� �s�y�s�t�e�m� �t�o� �a�d�j�u�s�t� �t�o� �t�h�e� �w�o�r�l�d�w�i�d�e� �r�e�c�e�s�s�i�o�n�.� �H�o�w�e�v�e�r�,� 

�s�h�o�r�t�a�g�e�s� �o�f� �f�o�r�e�i�g�n� �e�x�c�h�a�n�g�e� �i�n� �1�9�8�3� �f�o�r�c�e�d� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �t�o� �r�a�i�s�e� �t�h�e� �u�n�i�f�o�r�m� �t�a�r�i�f�f� �r�a�t�e� �o�n� �a�l�l� 

�k�i�n�d� �o�f� �i�m�p�o�r�t�s� �f�r�o�m� �1�0� �t�o� �2�0� �p�e�r�c�e�n�t�.� �I�n� �1�9�8�4� �i�t� �w�a�s� �r�a�i�s�e�d� �a�g�a�i�n� �t�o� �3�5� �p�e�r�c�e�n�t� �(�C�o�r�b�o� �a�n�d� �d�e� 

�M�e�l�o�,� �1�9�8�5�)�.� 

�T�o� �p�r�o�t�e�c�t� �b�o�t�h� �f�a�r�m�e�r�s� �a�n�d� �c�o�n�s�u�m�e�r�s �� �i�n�c�o�m�e�,� �a� �p�r�i�c�e� �b�a�n�d� �m�e�c�h�a�n�i�s�m� �f�o�r� �a� �l�i�m�i�t�e�d� �n�u�m�b�e�r� �o�f� 

�p�r�o�d�u�c�t�s� �w�a�s� �i�m�p�l�e�m�e�n�t�e�d�.� �T�h�e� �p�r�i�c�e� �b�a�n�d� �w�a�s� �a�n�n�o�u�n�c�e�d� �b�y� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �b�e�f�o�r�e� �p�l�a�n�t�i�n�g� �a�n�d� 

�a�d�j�u�s�t�e�d� �o�v�e�r� �t�i�m�e� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �r�e�l�e�v�a�n�t� �f�r�e�e� �t�r�a�d�e� �C�I�F� �a�n�d� �F�O�B� �i�n�t�e�r�n�a�t�i�o�n�a�l� �p�r�i�c�e�s�.� �U�n�d�e�r� 

�t�h�e� �b�a�n�d� �m�e�c�h�a�n�i�s�m� �p�r�o�d�u�c�e�r� �p�r�i�c�e�s� �w�e�r�e� �a�n�n�u�a�l�l�y� �k�e�p�t� �w�i�t�h�i�n� �p�r�e�-�d�e�t�e�r�m�i�n�e�d� �l�i�m�i�t�s� �t�o� �a�v�o�i�d� 
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�e�x�c�e�s�s�i�v�e� �s�h�o�r�t�-�r�u�n� �f�l�u�c�t�u�a�t�i�o�n�s�.� �P�r�o�d�u�c�e�r�s� �w�e�r�e� �o�f�f�e�r�e�d� �p�r�i�c�e�s� �s�l�i�g�h�t�l�y� �b�e�l�o�w� �i�m�p�o�r�t� �p�r�i�c�e�s� �i�n� 

�o�r�d�e�r� �t�o� �i�n�c�r�e�a�s�e� �c�o�m�p�e�t�i�t�i�v�e�n�e�s�s� �i�n� �t�h�e� �m�a�r�k�e�t�i�n�g� �p�r�o�c�e�s�s�.� �T�h�e� �m�i�n�i�m�u�m� �p�r�i�c�e� �w�a�s� �s�u�p�p�o�r�t�e�d� �b�y� 

�p�r�o�c�u�r�e�m�e�n�t� �a�t� �h�a�r�v�e�s�t� �b�y� �t�h�e� �C�o�n�f�e�d�e�r�a�c�i�é�n� �d�e� �P�r�o�d�u�c�t�o�r�e�s� �A�g�r�i�c�o�l�a�s�,� �C�O�P�A�G�R�O�,� �a� �p�r�i�v�a�t�e� 

�c�o�o�p�e�r�a�t�i�v�e� �w�i�t�h� �p�u�b�l�i�c� �f�i�n�a�n�c�i�n�g�.� 

�T�h�e� �s�e�t� �o�f� �e�c�o�n�o�m�i�c� �p�o�l�i�c�i�e�s� �t�o�w�a�r�d�s� �a�g�r�i�c�u�l�t�u�r�e� �w�a�s� �c�a�r�r�i�e�d� �o�u�t� �o�n� �t�h�e� �b�a�s�i�s� �o�f� �n�o�n�-�d�i�s�c�r�i�m�i�n�a�t�i�o�n� 

�a�m�o�n�g� �p�r�o�d�u�c�t�i�v�e� �s�e�c�t�o�r�s�.� �H�o�w�e�v�e�r�,� �s�o�m�e� �a�d�j�u�s�t�m�e�n�t�s� �o�r� �r�e�g�u�l�a�t�i�o�n�s� �w�e�r�e� �s�t�i�l�l� �a�p�p�l�i�e�d� �t�o� 

�a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�t�s� �s�u�c�h� �a�s� �w�h�e�a�t�,� �m�a�i�z�e�,� �m�i�l�k�,� �r�i�c�e�,� �o�i�l�s�e�e�d�s�,� �a�n�d� �w�o�o�l� �(�M�u�c�h�n�i�k�,� �1�9�9�1�)�.� 

�M�a�r�k�e�t�i�n�g� �p�o�l�i�c�i�e�s� �b�a�s�e�d� �o�n� �t�h�e� �p�r�i�n�c�i�p�l�e� �o�f� �f�r�e�e� �t�r�a�d�e� �w�o�u�l�d� �a�l�l�o�w� �d�o�m�e�s�t�i�c� �p�r�i�c�e�s� �t�o� �a�d�j�u�s�t� �i�n� 

�t�h�e� �m�e�d�i�u�m�-�r�u�n� �t�o� �t�h�e�i�r� �i�n�t�e�r�n�a�t�i�o�n�a�l� �l�e�v�e�l�s�.� �W�i�t�h� �t�h�e� �e�x�c�e�p�t�i�o�n� �o�f� �E�C�A�,� �a�l�l� �p�u�b�l�i�c� �e�n�t�e�r�p�r�i�s�e�s� �i�n� 

�t�h�e� �m�a�r�k�e�t�i�n�g� �o�f� �i�n�p�u�t�s� �a�n�d� �p�r�o�d�u�c�t�s� �w�e�r�e� �e�l�i�m�i�n�a�t�e�d�.� �P�r�o�d�u�c�t�i�o�n� �i�n�c�e�n�t�i�v�e�s� �w�e�r�e� �e�x�p�e�c�t�e�d� �t�o� 

�i�m�p�r�o�v�e� �a�s� �p�r�i�v�a�t�e� �p�r�o�p�e�r�t�y� �b�e�c�a�m�e� �m�o�r�e� �s�e�c�u�r�e� �a�n�d� �p�r�i�c�e�s� �w�e�r�e� �b�a�s�e�d� �o�n� �m�a�r�k�e�t� �c�o�m�p�e�t�i�t�i�o�n�.� 

�A�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �w�a�s� �s�t�i�m�u�l�a�t�e�d� �w�i�t�h� �a� �m�o�r�e� �a�c�t�i�v�e� �p�a�r�t�i�c�i�p�a�t�i�o�n� �o�f� �t�h�e� �p�r�i�v�a�t�e� �s�e�c�t�o�r�.� 

�H�o�w�e�v�e�r�,� �t�h�e� �p�a�r�t�i�a�l� �w�i�t�h�d�r�a�w�a�l� �o�f� �t�h�e� �s�t�a�t�e� �f�r�o�m� �i�t�s� �r�o�l�e� �i�n� �d�e�v�e�l�o�p�m�e�n�t� �a�s�s�i�s�t�a�n�c�e� �a�f�f�e�c�t�e�d� �s�m�a�l�l� 

�p�r�o�d�u�c�e�r�s�.� �U�n�t�i�l� �t�h�e� �l�a�t�e� �1�9�7�0�s�,� �t�e�c�h�n�o�l�o�g�y� �t�r�a�n�s�f�e�r� �p�r�o�g�r�a�m�s� �w�e�r�e� �r�e�d�u�c�e�d� �t�o� �t�h�e� �p�o�i�n�t� �w�h�e�r�e� �t�h�e� 

�I�n�s�t�i�t�u�t�o� �N�a�c�i�o�n�a�l� �d�e� �D�e�s�a�r�r�o�l�l�o� �A�g�r�o�p�e�c�u�a�r�i�o�,� �I�N�D�A�P�,� �w�a�s� �t�h�e� �o�n�l�y� �e�n�t�i�t�y� �t�o� �d�e�l�i�v�e�r� �e�x�t�e�n�s�i�o�n� 

�s�e�r�v�i�c�e�s� �t�o� �s�m�a�l�l� �f�a�r�m�e�r�s�.� �I�n� �f�a�c�t�,� �t�h�e� �r�e�s�e�a�r�c�h� �a�n�d� �t�e�c�h�n�o�l�o�g�y� �t�r�a�n�s�f�e�r� �p�o�l�i�c�y� �w�a�s� �d�e�s�i�g�n�e�d� �t�o� 

�s�e�c�u�r�e� �f�i�n�a�n�c�i�n�g� �f�o�r� �b�a�s�i�c� �r�e�s�e�a�r�c�h� �a�n�d� �p�a�s�s� �t�h�e� �c�o�s�t� �o�f� �a�p�p�l�i�e�d� �r�e�s�e�a�r�c�h� �o�n� �t�o� �m�e�d�i�u�m�-�l�a�r�g�e� �f�a�r�m� 

�o�w�n�e�r�s� �t�h�r�o�u�g�h� �t�e�c�h�n�o�l�o�g�y� �t�r�a�n�s�f�e�r� �g�r�o�u�p�s� �(�S�a�n�f�u�e�n�t�e�s�,� �1�9�8�7�;� �J�a�r�v�i�s� �a�n�d� �C�I�E�P�L�A�N�,� �1�9�9�1�)�.� 
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�M�a�n�a�g�e�m�e�n�t� �o�f� �A�g�r�i�c�u�l�t�u�r�a�l� �P�r�i�c�e� �P�o�l�i�c�i�e�s� 

�T�h�i�s� �s�e�c�t�i�o�n� �h�i�g�h�l�i�g�h�t�s� �t�h�e� �d�e�g�r�e�e� �o�f� �g�o�v�e�r�n�m�e�n�t� �i�n�t�e�r�v�e�n�t�i�o�n� �o�v�e�r� �t�i�m�e� �i�n� �t�h�e� �p�r�o�d�u�c�t�i�o�n� �a�n�d� 

�m�a�r�k�e�t�i�n�g� �o�f� �t�h�e� �p�r�o�d�u�c�t�s� �u�n�d�e�r� �s�t�u�d�y�.� �P�r�i�c�e� �p�o�l�i�c�i�e�s� �a�p�p�l�i�e�d� �t�o� �p�r�o�d�u�c�t�i�o�n� �i�n�p�u�t�s� �a�r�e� �a�l�s�o� 

�d�e�s�c�r�i�b�e�d�.� �O�v�e�r�a�l�l�,� �i�t� �i�s� �c�l�e�a�r� �t�h�a�t� �t�h�e� �r�a�t�i�o�n�a�l�e� �o�f� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�p�p�l�i�e�d� �w�a�s� �m�a�i�n�l�y� 

�t�o� �a�c�h�i�e�v�e� �n�o�m�i�n�a�l� �p�r�i�c�e� �s�t�a�b�i�l�i�t�y� �a�t� �t�h�e� �c�o�n�s�u�m�e�r� �l�e�v�e�l� �w�h�e�n� �t�h�o�s�e� �p�r�o�d�u�c�t�s� �r�e�p�r�e�s�e�n�t�e�d� �a� �h�i�g�h� 

�p�r�o�p�o�r�t�i�o�n� �o�f� �t�h�e� �c�o�n�s�u�m�e�r� �b�u�d�g�e�t�.� �I�n� �f�e�w� �c�a�s�e�s�,� �p�u�r�e� �a�g�r�i�c�u�l�t�u�r�a�l� �d�e�v�e�l�o�p�m�e�n�t� �c�o�n�s�i�d�e�r�a�t�i�o�n�s� 

�p�r�e�v�a�i�l�e�d�.� �T�h�e� �m�a�i�n� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t�s� �u�s�e�d� �a�t� �t�h�e� �p�r�o�d�u�c�t� �a�n�d� �i�n�p�u�t� �l�e�v�e�l� �w�e�r�e� �p�r�i�c�e� �f�i�x�i�n�g�,� 

�c�e�i�l�i�n�g� �p�r�i�c�e�s�,� �c�o�n�f�i�s�c�a�t�i�o�n�,� �t�a�r�i�f�f�s�,� �a�s� �w�e�l�l� �a�s� �i�m�p�o�r�t� �p�o�l�i�c�y� �q�u�o�t�a�s�.� 

�I�n�t�e�r�v�e�n�t�i�o�n� �b�y� �P�r�o�d�u�c�t�s� 

�B�e�e�f� 

�S�t�a�r�t�i�n�g� �i�n� �1�9�6�0�,� �t�h�e� �m�o�s�t� �c�o�m�m�o�n�l�y�-�u�s�e�d� �i�n�s�t�r�u�m�e�n�t�s� �t�o� �c�o�n�t�r�o�l� �t�h�e� �p�r�i�c�e�s� �o�f� �b�e�e�f� �a�n�d� �r�e�l�a�t�e�d� 

�p�r�o�d�u�c�t�s� �w�e�r�e� �c�e�i�l�i�n�g� �p�r�i�c�e�s�.� �T�h�e�s�e� �p�r�i�c�e�s� �w�e�r�e� �i�n�i�t�i�a�l�l�y� �r�e�s�t�r�i�c�t�e�d� �t�o� �c�a�r�c�a�s�s� �m�e�a�t� �a�n�d� �t�h�e�n� �t�o� �m�e�a�t� 

�c�u�t�s� �a�n�d� �o�t�h�e�r� �r�e�l�a�t�e�d� �p�r�o�c�e�s�s�e�d� �p�r�o�d�u�c�t�s�.� �C�o�m�p�l�e�m�e�n�t�a�r�y� �i�n�s�t�r�u�m�e�n�t�s� �w�e�r�e� �e�s�t�a�b�l�i�s�h�e�d� �i�n� �1�9�6�2� 

�t�o� �p�r�o�h�i�b�i�t� �m�e�a�t� �s�a�l�e�s� �d�u�r�i�n�g� �c�e�r�t�a�i�n� �d�a�y�s� �o�f� �t�h�e� �m�o�n�t�h� �i�n� �o�r�d�e�r� �t�o� �r�e�g�u�l�a�t�e� �t�h�e� �s�u�p�p�l�y� �o�f� �b�e�e�f�.� 

�M�e�a�t�l�e�s�s� �d�a�y�s� �b�e�c�a�m�e� �m�o�r�e� �f�r�e�q�u�e�n�t� �t�h�e�r�e�a�f�t�e�r�,� �i�n�c�r�e�a�s�i�n�g� �f�r�o�m� �o�n�e� �p�e�r� �w�e�e�k� �a�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �t�o� 

�t�e�n� �d�a�y�s� �p�e�r� �m�o�n�t�h� �l�a�t�e�r� �i�n� �t�h�e� �y�e�a�r�.� �S�l�a�u�g�h�t�e�r�i�n�g� �p�r�o�h�i�b�i�t�i�o�n�s� �w�e�r�e� �f�i�r�s�t� �u�s�e�d� �i�n� �A�p�r�i�l� �1�9�6�3� �a�n�d� 

�c�o�v�e�r�e�d� �s�l�a�u�g�h�t�e�r� �o�f� �y�o�u�n�g� �c�a�t�t�l�e� �a�n�d� �p�r�e�g�n�a�n�t� �f�e�m�a�l�e� �c�a�t�t�l�e�.� �T�h�e�i�r� �p�u�r�p�o�s�e� �w�a�s� �t�o� �p�r�e�v�e�n�t� �p�r�i�c�i�n�g� 
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�p�o�l�i�c�y� �f�r�o�m� �c�o�m�p�r�o�m�i�s�i�n�g� �t�h�e� �g�r�o�w�t�h� �o�f� �t�h�e� �c�a�t�t�l�e� �s�t�o�c�k� �i�n� �t�h�e� �c�o�u�n�t�r�y�.� �T�h�e�s�e� �m�e�a�s�u�r�e�s� 

�e�n�c�o�u�r�a�g�e�d� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �t�o� �e�x�e�r�t� �d�i�r�e�c�t� �c�o�n�t�r�o�l� �o�n� �s�l�a�u�g�h�t�e�r�h�o�u�s�e�s� �a�n�d� �c�a�t�t�l�e� �m�a�r�k�e�t�p�l�a�c�e�s� �a�n�d�,� 

�t�h�e�r�e�f�o�r�e�,� �m�e�a�t� �c�o�n�f�i�s�c�a�t�i�o�n�s� �b�e�c�a�m�e� �m�o�r�e� �f�r�e�q�u�e�n�t�.� �D�u�r�i�n�g� �1�9�6�5�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �e�m�p�h�a�s�i�z�e�d� 

�p�r�i�c�e�-�f�i�x�i�n�g� �a�t� �t�h�e� �r�e�t�a�i�l� �l�e�v�e�l�.� �F�r�o�m� �1�9�7�0� �t�o� �1�9�7�3�,� �t�a�r�i�f�f�s� �a�n�d� �i�m�p�o�r�t� �c�o�n�t�r�o�l�s� �f�o�r� �l�i�v�e� �c�a�t�t�l�e� �w�e�r�e� 

�i�m�p�l�e�m�e�n�t�e�d�.� �I�n� �a�d�d�i�t�i�o�n�,� �e�x�p�o�r�t� �r�e�s�t�r�i�c�t�i�o�n�s� �a�n�d� �q�u�o�t�a�s� �o�n� �b�e�e�f� �a�s� �w�e�l�l� �a�s� �s�u�b�s�i�d�i�e�s� �f�o�r� �r�a�i�l�w�a�y� 

�t�r�a�n�s�p�o�r�t� �c�o�s�t�s� �o�f� �l�i�v�e� �c�a�t�t�l�e� �a�n�d� �f�r�o�z�e�n� �m�e�a�t� �w�e�r�e� �a�l�s�o� �p�u�t� �i�n� �p�l�a�c�e�.� 

�T�h�e� �c�o�n�t�r�o�l� �a�n�d� �e�r�a�d�i�c�a�t�i�o�n� �o�f� �f�o�o�t�-�a�n�d�-�m�o�u�t�h� �d�i�s�e�a�s�e� �w�a�s� �a�c�c�o�m�p�a�n�i�e�d� �b�y� �s�a�n�i�t�a�r�y� �b�a�r�r�i�e�r�s� �t�o� 

�i�m�p�o�r�t�s�.� �D�u�r�i�n�g� �1�9�7�0� �-� �1�9�7�3� �t�h�i�s� �d�i�s�e�a�s�e� �c�o�n�t�r�o�l� �c�a�m�p�a�i�g�n� �w�a�s� �u�n�i�n�t�e�n�t�i�o�n�a�l�l�y� �a�i�d�e�d� �b�y� 

�r�e�s�t�r�i�c�t�i�o�n�s� �o�n� �t�h�e� �f�r�e�e� �t�r�a�n�s�i�t� �o�f� �c�a�t�t�l�e� �b�e�t�w�e�e�n� �r�e�g�i�o�n�s�.� �I�m�p�o�r�t�s� �o�f� �l�i�v�e� �a�n�i�m�a�l�s� �a�n�d� �c�h�i�l�l�e�d� �o�r� 

�f�r�o�z�e�n� �b�o�n�e� �m�e�a�t� �f�r�o�m� �c�o�u�n�t�r�i�e�s� �s�u�c�h� �a�s� �A�r�g�e�n�t�i�n�a� �a�n�d� �U�r�u�g�u�a�y� �w�h�e�r�e� �t�h�e� �d�i�s�e�a�s�e� �i�s� �e�n�d�e�m�i�c� 

�w�e�r�e� �a�l�s�o� �p�r�o�h�i�b�i�t�e�d� �a�f�t�e�r� �1�9�7�5�.� �T�h�e�r�e�f�o�r�e�,� �b�e�e�f� �c�h�a�n�g�e�d� �f�r�o�m� �b�e�i�n�g� �a� �l�a�r�g�e� �i�m�p�o�r�t� �d�u�r�i�n�g� �t�h�e� 

�1�9�6�0�s� �t�o� �a� �r�e�l�a�t�i�v�e�l�y� �n�o�n�-�t�r�a�d�e�d� �c�o�m�m�o�d�i�t�y� �a�f�t�e�r� �t�h�a�t�.� �I�n� �t�h�i�s� �r�e�g�a�r�d�,� �M�u�c�h�n�i�k� �a�n�d� �A�l�d�u�n�a�t�e� �h�o�l�d� 

�t�h�e� �v�i�e�w� �t�h�a�t� �t�h�i�s� �n�o�n�-�t�a�r�i�f�f� �b�a�r�r�i�e�r� �o�n� �b�e�e�f� �t�r�a�d�e� �h�a�d� �a� �d�e�f�i�n�i�t�e� �p�o�s�i�t�i�v�e� �i�m�p�a�c�t� �o�n� �d�o�m�e�s�t�i�c� �b�e�e�f� 

�p�r�o�d�u�c�t�i�o�n� �a�n�d� �p�r�i�c�e�s�.� 

�T�h�e� �n�a�t�u�r�e� �o�f� �t�h�e� �a�b�o�v�e� �p�o�l�i�c�i�e�s� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �a�u�t�h�o�r�i�t�i�e�s� �f�a�c�e�d� �p�r�o�b�l�e�m�s� �i�n� �t�r�y�i�n�g� �t�o� �s�u�s�t�a�i�n� �b�e�e�f� 

�p�r�i�c�e�s� �a�t� �t�h�e� �t�a�r�g�e�t� �l�e�v�e�l�s�.� �H�u�r�t�a�d�o� �e�t� �a�l� �p�o�i�n�t�e�d� �o�u�t� �t�h�a�t� �b�e�e�f� �r�e�t�a�i�l�e�r�s� �w�e�r�e� �a�b�l�e� �t�o� �o�b�t�a�i�n� �a�s� 

�c�o�m�p�e�n�s�a�t�i�o�n� �l�e�g�a�l� �b�a�r�r�i�e�r�s� �t�o� �e�n�t�r�y� �i�n�t�o� �t�h�e� �b�u�s�i�n�e�s�s�.� �T�h�e� �m�i�l�i�t�a�r�y� �g�o�v�e�r�n�m�e�n�t� �i�n�i�t�i�a�t�e�d� �a� �s�l�o�w� 

�p�r�i�c�e� �l�i�b�e�r�a�l�i�z�a�t�i�o�n� �p�r�o�c�e�s�s� �f�o�r� �m�e�a�t�s� �a�n�d� �c�a�t�t�l�e� �i�n� �O�c�t�o�b�e�r� �1�9�7�4�.� �I�t� �a�l�s�o� �l�i�f�t�e�d� �a�l�l� �r�e�s�t�r�i�c�t�i�o�n�s� �o�n� 

�t�h�e� �s�l�a�u�g�h�t�e�r� �o�f� �c�a�t�t�l�e� �a�n�d� �i�t� �d�e�c�r�e�e�d� �i�n�t�e�r�n�a�l� �p�r�i�c�e� �l�i�b�e�r�a�l�i�z�a�t�i�o�n� �f�o�r� �a�l�l� �m�e�a�t�s� �i�n� �N�o�v�e�m�b�e�r� �1�9�7�6�.� 
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�W�h�e�a�t� �a�n�d� �i�t�s� �d�e�r�i�v�a�t�i�v�e�s� 

�B�e�t�w�e�e�n� �1�9�6�0� �a�n�d� �1�9�7�3�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �e�s�t�a�b�l�i�s�h�e�d� �t�h�e� �p�r�i�c�e� �o�f� �w�h�e�a�t� �f�o�r� �t�h�e� �h�a�r�v�e�s�t� �s�e�a�s�o�n� �a� 

�y�e�a�r� �i�n� �a�d�v�a�n�c�e� �a�s� �w�e�l�l� �a�s� �t�h�e� �w�h�o�l�e�s�a�l�e� �p�r�i�c�e� �o�f� �w�h�e�a�t� �f�l�o�u�r�.� �T�h�e� �g�o�v�e�r�n�m�e�n�t� �s�u�b�s�i�d�i�z�e�d� �r�a�i�l� 

�t�r�a�n�s�p�o�r�t� �c�o�s�t�s� �b�y� �a� �h�i�g�h�e�r� �p�e�r�c�e�n�t�a�g�e� �i�n� �r�e�g�i�o�n�s� �m�o�r�e� �d�i�s�t�a�n�t� �f�r�o�m� �S�a�n�t�i�a�g�o� �i�n� �o�r�d�e�r� �t�o� �e�q�u�a�l�i�z�e� 

�t�h�e� �p�r�i�c�e� �r�e�c�e�i�v�e�d� �b�y� �f�a�r�m�e�r�s� �i�n� �a�l�l� �r�e�g�i�o�n�s�.� �L�e�g�a�l� �p�r�i�c�e�s� �w�e�r�e� �d�e�t�e�r�m�i�n�e�d� �e�v�e�r�y� �y�e�a�r� �b�y� �t�h�e� 

�M�i�n�i�s�t�e�r�i�o� �d�e� �E�c�o�n�o�m�i�t�a� �y� �C�o�m�e�r�c�i�o� �a�n�d� �w�e�r�e� �s�u�s�t�a�i�n�e�d� �w�i�t�h� �t�h�e� �a�i�d� �o�f� �i�m�p�o�r�t� �c�o�n�t�r�o�l�s�,� �e�x�p�o�r�t� 

�p�r�o�h�i�b�i�t�i�o�n�s� �f�o�r� �w�h�e�a�t� �a�n�d� �f�l�o�u�r�,� �a�n�d� �t�h�e� �p�o�w�e�r� �t�o� �c�o�n�f�i�s�c�a�t�e� �p�r�o�d�u�c�t�s� �b�e�i�n�g� �s�e�c�r�e�t�l�y� �s�t�o�r�e�d�.� 

�C�o�n�f�i�s�c�a�t�i�o�n� �w�a�s� �u�n�c�o�m�m�o�n� �d�u�r�i�n�g� �t�h�e� �1�9�6�0�s�,� �b�u�t� �w�a�s� �i�n�t�e�n�s�e�l�y� �a�p�p�l�i�e�d� �d�u�r�i�n�g� �1�9�7�2� �-� �1�9�7�3� �w�h�e�n� 

�b�l�a�c�k� �m�a�r�k�e�t�s� �w�e�r�e� �o�p�e�r�a�t�i�n�g�.� �D�u�r�i�n�g� �t�h�e�s�e� �t�w�o� �y�e�a�r�s�,� �e�l�e�v�e�n� �l�e�g�a�l� �r�e�s�o�l�u�t�i�o�n�s� �o�n� �c�o�n�f�i�s�c�a�t�i�o�n� �o�f� 

�w�h�e�a�t� �a�n�d� �f�l�o�u�r� �w�e�r�e� �p�a�s�s�e�d� �(�H�u�r�t�a�d�o� �e�t� �a�l�,� �1�9�9�0�)�.� �G�o�v�e�r�n�m�e�n�t� �i�n�t�e�r�v�e�n�t�i�o�n� �a�l�s�o� �r�e�a�c�h�e�d� 

�c�o�n�s�u�m�e�r�s�.� �S�p�e�c�i�f�i�c� �l�e�g�i�s�l�a�t�i�o�n� �w�a�s� �i�n�s�t�i�t�u�t�e�d� �t�o� �f�i�x� �t�h�e� �p�r�i�c�e�s� �o�f� �f�l�o�u�r�,� �b�r�e�a�d�,� �a�n�d� �p�a�s�t�a�.� �B�e�s�i�d�e�s� 

�t�h�e� �e�x�t�e�n�s�i�v�e� �i�n�t�e�r�v�e�n�t�i�o�n�,� �s�c�a�r�c�i�t�y� �w�a�s� �a�l�s�o� �a� �p�r�o�b�l�e�m� �a�n�d� �p�r�o�d�u�c�e�r�s�,� �m�i�l�l�e�r�s�,� �a�n�d� �r�e�t�a�i�l�e�r�s� 

�d�e�v�e�l�o�p�e�d� �s�t�r�o�n�g� �a�s�s�o�c�i�a�t�i�o�n�s� �t�o� �f�i�g�h�t� �f�o�r� �t�h�e�i�r� �i�n�t�e�r�e�s�t�s�.� 

�T�h�e� �o�b�j�e�c�t�i�v�e�s� �o�f� �i�n�t�e�r�v�e�n�t�i�o�n� �i�n� �t�h�e� �m�a�r�k�e�t� �f�o�r� �w�h�e�a�t� �a�n�d� �i�t�s� �d�e�r�i�v�a�t�i�v�e�s� �w�e�r�e� �n�o�t� �t�h�e� �s�a�m�e� �i�n� �a�l�l� 

�c�a�s�e�s�.� �D�u�r�i�n�g� �1�9�6�0� �-� �1�9�6�5� �p�r�i�c�e� �s�t�a�b�i�l�i�z�a�t�i�o�n� �r�e�c�e�i�v�e�d� �p�r�i�o�r�i�t�y�,� �w�h�e�r�e�a�s� �d�u�r�i�n�g� �1�9�6�6� �-� �1�9�7�0� 

�i�n�c�r�e�a�s�i�n�g� �f�a�r�m� �i�n�c�o�m�e� �b�e�c�a�m�e� �m�o�r�e� �i�m�p�o�r�t�a�n�t�.� �A�l�t�h�o�u�g�h� �t�h�e� �m�i�l�i�t�a�r�y� �g�o�v�e�r�n�m�e�n�t� �f�r�e�e�d� �t�h�e� �p�r�i�c�e�s� 

�o�f� �n�o�n�-�a�g�r�i�c�u�l�t�u�r�a�l� �g�o�o�d�s� �b�y� �t�h�e� �e�n�d� �o�f� �1�9�7�3�,� �o�n�l�y� �i�n� �O�c�t�o�b�e�r� �1�9�7�7� �w�e�r�e� �t�h�e� �r�e�t�a�i�l� �p�r�i�c�e�s� �o�f� �f�l�o�u�r�,� 

�b�r�e�a�d�,� �a�n�d� �p�a�s�t�a�s� �l�i�b�e�r�a�t�e�d�.� �F�a�c�i�n�g� �s�t�a�g�n�a�n�t� �w�h�e�a�t� �p�r�o�d�u�c�t�i�o�n�,� �a� �b�a�n�d� �m�e�c�h�a�n�i�s�m� �i�m�p�l�e�m�e�n�t�e�d� 

�d�u�r�i�n�g� �t�h�e� �1�9�7�7� �-� �1�9�7�9� �s�e�a�s�o�n�s� �w�a�s� �s�p�e�c�i�f�i�c�a�l�l�y� �d�e�m�a�n�d�e�d� �b�y� �f�a�r�m�e�r�s�.� �H�o�w�e�v�e�r�,� �t�h�e� �n�e�x�t� �s�e�a�s�o�n� 
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�t�h�e�y� �a�s�k�e�d� �f�o�r� �i�t�s� �a�b�o�l�i�s�h�m�e�n�t� �w�h�e�n� �t�h�e�y� �r�e�a�l�i�z�e�d� �t�h�a�t� �t�h�e� �m�a�x�i�m�u�m� �p�r�i�c�e�s� �e�s�t�a�b�l�i�s�h�e�d� �b�y� �t�h�e� �b�a�n�d� 

�w�o�u�l�d� �b�e� �l�o�w�e�r� �t�h�a�n� �i�n�t�e�r�n�a�t�i�o�n�a�l� �p�r�i�c�e�s�.� �I�n� �t�h�e� �1�9�8�3� �a�n�d� �1�9�8�4� �s�e�a�s�o�n�s�,� �t�h�e� �b�a�n�d� �p�r�i�c�e� �w�a�s� 

�r�e�i�n�t�r�o�d�u�c�e�d� �d�u�e� �t�o� �p�r�e�s�s�u�r�e�s� �e�x�e�r�t�e�d� �b�y� �f�a�r�m� �l�o�b�b�i�e�s� �i�n� �o�r�d�e�r� �t�o� �d�e�c�r�e�a�s�e� �p�r�i�c�e� �v�a�r�i�a�b�i�l�i�t�y�,� �a�n�d� 

�i�n� �t�u�r�n�,� �r�a�i�s�e� �t�h�e� �n�o�m�i�n�a�l� �l�e�v�e�l� �o�f� �p�r�o�t�e�c�t�i�o�n� �(�M�u�c�h�n�i�k� �a�n�d� �A�l�l�u�e�,� �1�9�9�1�)�.� 

�M�i�l�k� 

�M�i�l�k� �w�a�s� �s�u�b�j�e�c�t� �t�o� �f�r�e�q�u�e�n�t� �p�r�i�c�e� �c�o�n�t�r�o�l�s� �a�t� �a�l�l� �l�e�v�e�l�s� �o�f� �t�h�e� �m�a�r�k�e�t�i�n�g� �c�h�a�i�n� �d�u�r�i�n�g� �1�9�6�0� �-� �1�9�7�3�.� 

�C�e�i�l�i�n�g� �p�r�i�c�e�s� �w�e�r�e� �s�e�t� �f�o�r� �f�l�u�i�d�,� �p�o�w�d�e�r�e�d�,� �a�n�d� �c�o�n�d�e�n�s�e�d� �m�i�l�k� �a�n�d� �f�o�r� �b�u�t�t�e�r� �a�n�d� �o�t�h�e�r� �r�e�l�a�t�e�d� 

�p�r�o�d�u�c�t�s�.� �T�h�e� �p�r�i�c�e� �c�o�n�t�r�o�l� �s�c�h�e�m�e� �w�a�s� �s�u�p�p�o�r�t�e�d� �b�y� �i�m�p�o�r�t� �c�o�n�t�r�o�l�s� �s�u�c�h� �a�s� �t�a�r�i�f�f�s�,� �q�u�o�t�a�s�,� �p�r�i�o�r� 

�d�e�p�o�s�i�t�s�,� �a�n�d� �b�y� �e�x�p�o�r�t� �p�r�o�h�i�b�i�t�i�o�n�s�.� �M�i�l�k� �p�r�i�c�e�s� �w�e�r�e� �f�i�x�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �n�a�t�i�o�n� �b�a�s�e�d� �o�n� �q�u�a�l�i�t�y� 

�s�p�e�c�i�f�i�c�a�t�i�o�n�s� �g�i�v�e�n� �b�y� �m�i�l�k� �f�a�t� �c�o�n�t�e�n�t�.� �T�h�i�s� �p�o�l�i�c�y� �c�h�a�n�g�e�d� �i�n� �1�9�7�2� �w�h�e�n� �a� �f�o�u�r�-�z�o�n�e� �r�e�g�i�o�n�a�l� 

�p�r�i�c�i�n�g� �s�y�s�t�e�m� �w�a�s� �i�n�t�r�o�d�u�c�e�d�.� �P�r�i�c�e� �c�o�n�t�r�o�l�s� �f�o�r� �c�o�n�d�e�n�s�e�d� �m�i�l�k� �a�n�d� �i�t�s� �r�e�l�a�t�e�d� �p�r�o�d�u�c�t�s� �w�e�r�e� 

�e�a�s�i�e�r� �t�o� �a�d�m�i�n�i�s�t�e�r� �b�e�c�a�u�s�e� �t�h�e�r�e� �w�a�s� �o�n�l�y� �o�n�e� �f�i�r�m� �i�n� �t�h�e� �m�a�r�k�e�t�.� 

�T�h�e� �g�o�v�e�r�n�m�e�n�t� �l�i�b�e�r�a�l�i�z�e�d� �t�h�e� �p�r�i�c�e� �o�f� �f�l�u�i�d� �m�i�l�k� �w�h�e�n� �p�r�o�d�u�c�t�i�o�n� �s�e�e�m�e�d� �t�o� �b�e� �a�d�v�e�r�s�e�l�y� 

�a�f�f�e�c�t�e�d� �b�y� �p�r�i�c�i�n�g� �p�o�l�i�c�y�.� �I�n� �O�c�t�o�b�e�r� �1�9�7�3�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �f�r�e�e�d� �t�h�e� �p�r�i�c�e�s� �o�f� �m�i�l�k� �p�r�o�d�u�c�t�s�,� 

�e�x�c�e�p�t� �f�o�r� �p�a�s�t�e�u�r�i�z�e�d� �f�l�u�i�d� �m�i�l�k� �w�h�i�c�h� �w�a�s� �f�r�e�e�d� �i�n� �N�o�v�e�m�b�e�r� �1�9�7�5�.� �H�o�w�e�v�e�r�,� �i�n� �1�9�7�7�,� 

�a�l�l�e�d�g�e�d�l�y� �u�n�f�a�i�r� �c�o�m�p�e�t�i�t�i�o�n� �d�u�e� �t�o� �d�u�m�p�i�n�g� �b�y� �f�o�r�e�i�g�n� �c�o�u�n�t�r�i�e�s� �i�n�d�u�c�e�d� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �t�o� 

�a�p�p�l�y� �a�d�d�i�t�i�o�n�a�l� �v�a�r�i�a�b�l�e� �t�a�r�i�f�f�s� �o�n� �i�m�p�o�r�t�s� �o�f� �b�o�t�h� �p�o�w�d�e�r�e�d� �a�n�d� �c�o�n�d�e�n�s�e�d� �m�i�l�k�.� �I�n� �1�9�8�5�,� 

�c�o�m�p�e�n�s�a�t�o�r�y� �a�n�t�i�d�u�m�p�i�n�g� �m�e�a�s�u�r�e�s� �o�f� �p�r�o�t�e�c�t�i�o�n� �w�e�r�e� �i�m�p�o�s�e�d�.� �A� �t�a�r�i�f�f� �w�a�s� �i�m�p�o�s�e�d�,� �b�a�s�e�d� �o�n� 
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�t�h�e� �F�O�B� �p�r�i�c�e� �o�f� �e�x�p�o�r�t�e�d� �m�i�l�k� �p�r�o�d�u�c�t�s� �f�r�o�m� �t�h�e� �E�u�r�o�p�e�a�n� �E�c�o�n�o�m�i�c� �C�o�m�m�u�n�i�t�y�,� �E�E�C�,� �a�l�o�n�g� 

�w�i�t�h� �e�s�t�i�m�a�t�e�d� �t�r�a�n�s�p�o�r�t� �c�o�s�t�s� �r�a�t�h�e�r� �t�h�a�n� �t�h�e� �C�I�F� �p�r�i�c�e� �c�o�n�t�a�i�n�i�n�g� �t�h�e� �E�E�C� �s�u�b�s�i�d�y�.� 

�A�p�p�l�e�s� �a�n�d� �G�r�a�p�e�s� 

�T�h�e� �c�a�s�e�s� �o�f� �g�r�a�p�e�s� �a�n�d� �a�p�p�l�e�s� �d�i�f�f�e�r� �f�r�o�m� �t�h�e� �p�r�o�d�u�c�t�s� �m�e�n�t�i�o�n�e�d� �a�b�o�v�e� �s�i�n�c�e� �t�h�e�s�e� �f�r�u�i�t�s� �h�a�v�e� 

�a� �l�o�w� �i�m�p�a�c�t� �o�n� �t�h�e� �c�o�s�t� �o�f� �l�i�v�i�n�g� �o�f� �t�h�e� �u�r�b�a�n� �p�o�p�u�l�a�t�i�o�n�.� �O�n�l�y� �i�n� �1�9�5�9�,� �a�f�t�e�r� �a�n� �e�a�r�t�h�q�u�a�k�e� �i�n� 

�1�9�6�0�,� �a�n�d� �i�n� �1�9�6�6�,� �w�e�r�e� �t�h�e� �p�r�i�c�e�s� �o�f� �g�r�a�p�e�s� �a�n�d� �a�p�p�l�e�s� �f�i�x�e�d� �b�y� �l�a�w�,� �a�s� �t�h�e�s�e� �p�r�i�c�e�s� �w�e�r�e� 

�e�x�p�e�c�t�e�d� �t�o� �b�e� �d�e�t�e�r�m�i�n�e�d� �b�y� �m�a�r�k�e�t� �f�o�r�c�e�s�.� �T�h�e� �m�a�i�n� �i�n�t�e�r�v�e�n�t�i�o�n� �i�n� �t�h�e�s�e� �c�o�m�m�o�d�i�t�i�e�s� �h�a�s� �b�e�e�n� 

�t�h�r�o�u�g�h� �e�x�p�o�r�t� �i�n�c�e�n�t�i�v�e�s�.� �P�o�l�i�c�i�e�s� �r�e�l�a�t�e�d� �t�o� �f�r�u�i�t� �p�r�o�d�u�c�t�s� �h�a�v�e� �b�e�e�n� �s�e�n�s�i�t�i�v�e� �t�o� �t�h�e� �b�e�h�a�v�i�o�r� �o�f� 

�t�h�e� �r�e�a�l� �e�x�c�h�a�n�g�e� �r�a�t�e�.� �D�u�r�i�n�g� �1�9�6�3� �-� �1�9�6�5� �a�n�d� �1�9�7�2� �-� �1�9�7�3�,� �t�h�e�s�e� �p�r�o�d�u�c�t�s� �w�e�r�e� �a�w�a�r�d�e�d� 

�p�r�e�f�e�r�e�n�t�i�a�l� �e�x�c�h�a�n�g�e� �r�a�t�e�s�,� �w�h�e�r�e�a�s� �d�u�r�i�n�g� �1�9�6�5� �-� �1�9�7�4� �t�h�e�y� �r�e�c�e�i�v�e�d� �s�u�b�s�i�d�i�e�s� �o�n� �F�O�B� �p�r�i�c�e�s� 

�a�s� �w�e�l�l� �a�s� �c�r�e�d�i�t� �f�a�c�i�l�i�t�i�e�s� �o�n� �"�p�r�e�s�h�i�p�m�e�n�t�s�"�.� �A�f�t�e�r� �1�9�7�4� �t�h�e�r�e� �h�a�s� �b�e�e�n� �n�o� �i�n�t�e�r�v�e�n�t�i�o�n� �i�n� �t�h�e� 

�p�r�i�c�e�s� �o�f� �t�h�e�s�e� �p�r�o�d�u�c�t�s�.� 

�I�n�t�e�r�v�e�n�t�i�o�n�s� �i�n� �I�n�p�u�t� �P�r�i�c�e�s� 

�I�n�t�e�r�v�e�n�t�i�o�n� �i�n� �a�g�r�i�c�u�l�t�u�r�a�l� �i�n�p�u�t� �p�r�i�c�e�s� �d�u�r�i�n�g� �1�9�6�0� �-� �1�9�7�3� �h�a�d� �t�h�e� �o�b�j�e�c�t�i�v�e� �o�f� �i�n�c�r�e�a�s�i�n�g� 

�a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�t�i�o�n�.� �T�h�e� �i�n�t�e�r�v�e�n�t�i�o�n� �a�l�s�o� �h�e�l�p�e�d� �c�o�m�p�e�n�s�a�t�e� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�e�r�s� �f�o�r� �t�h�e� 

�d�i�s�c�r�i�m�i�n�a�t�o�r�y� �e�f�f�e�c�t�s� �o�f� �o�t�h�e�r� �p�o�l�i�c�i�e�s�.� �H�o�w�e�v�e�r�,� �i�n� �s�o�m�e� �c�a�s�e�s�,� �t�h�e�s�e� �o�b�j�e�c�t�i�v�e�s� �c�l�a�s�h�e�d� �w�i�t�h� �t�h�e� 

�o�b�j�e�c�t�i�v�e� �o�f� �p�r�o�t�e�c�t�i�n�g� �d�o�m�e�s�t�i�c� �i�n�p�u�t� �p�r�o�d�u�c�e�r�s� �(�V�a�l�d�é�s�,� �1�9�7�3�)�.� �F�o�r� �i�n�s�t�a�n�c�e�,� �t�o� �p�r�o�t�e�c�t� �d�o�m�e�s�t�i�c� 

�p�r�o�d�u�c�t�i�o�n� �o�f� �n�a�t�u�r�a�l� �n�i�t�r�a�t�e�,� �v�a�r�i�o�u�s� �C�h�i�l�e�a�n� �g�o�v�e�r�n�m�e�n�t�s� �i�m�p�o�s�e�d� �a� �f�a�i�r�l�y� �h�i�g�h� �i�m�p�o�r�t� �d�u�t�y� �o�n� 
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�u�r�e�a�,� �t�h�e� �c�o�m�p�e�t�i�n�g� �n�i�t�r�o�g�e�n� �f�e�r�t�i�l�i�z�e�r�.� �T�h�i�s� �t�a�r�i�f�f� �w�a�s� �g�r�a�d�u�a�l�l�y� �r�e�d�u�c�e�d� �b�e�t�w�e�e�n� �1�9�6�7� �a�n�d� �1�9�7�0� 

�a�n�d� �r�e�p�l�a�c�e�d� �b�y� �a� �p�r�i�o�r� �d�e�p�o�s�i�t� �r�e�q�u�i�r�e�m�e�n�t� �i�n� �1�9�7�0�.� �T�h�e� �i�m�p�o�r�t� �d�e�p�o�s�i�t� �o�n� �d�o�m�e�s�t�i�c� �n�i�t�r�o�g�e�n� 

�f�e�r�t�i�l�i�z�e�r� �w�a�s� �b�r�i�e�f�l�y� �s�u�s�p�e�n�d�e�d� �i�n� �1�9�7�1� �a�n�d� �r�e�e�s�t�a�b�l�i�s�h�e�d� �a� �y�e�a�r� �l�a�t�e�r� �i�n� �t�h�e� �h�a�n�d�s� �o�f� �a� �g�o�v�e�r�n�m�e�n�t� 

�a�g�e�n�c�y�.� 

�E�v�e�r�y� �y�e�a�r� �t�h�e� �a�u�t�h�o�r�i�t�i�e�s� �p�r�o�v�i�d�e�d� �b�o�n�u�s�e�s� �w�i�t�h� �a� �r�e�t�r�o�a�c�t�i�v�e� �e�f�f�e�c�t� �f�o�r� �f�e�r�t�i�l�i�z�e�r� �p�u�r�c�h�a�s�e�s�,� �e�i�t�h�e�r� 

�a�s� �a� �p�e�r�c�e�n�t�a�g�e� �o�f� �t�h�e� �i�n�p�u�t� �p�r�i�c�e� �o�r� �i�n� �a�b�s�o�l�u�t�e� �n�o�m�i�n�a�l� �t�e�r�m�s�.� �U�s�u�a�l�l�y�,� �w�h�e�n� �t�h�e� �b�o�n�u�s� �w�a�s� �s�e�t� 

�i�n� �p�e�r�c�e�n�t�a�g�e� �t�e�r�m�s�,� �a� �l�o�w�e�r� �s�u�b�s�i�d�y� �w�a�s� �s�e�t� �f�o�r� �t�h�e� �N�o�r�t�h�e�r�n� �r�e�g�i�o�n� �a�s� �c�o�m�p�a�r�e�d� �w�i�t�h� �t�h�e� 

�S�o�u�t�h�e�r�n� �r�e�g�i�o�n� �o�f� �C�h�i�l�e�.� �S�u�c�h� �d�i�f�f�e�r�e�n�t�i�a�t�i�o�n� �w�a�s� �d�e�s�i�g�n�e�d� �t�o� �e�q�u�a�l�i�z�e� �t�h�e� �p�r�i�c�e� �o�f� �f�e�r�t�i�l�i�z�e�r� �a�c�r�o�s�s� 

�r�e�g�i�o�n�s�.� �A� �s�u�b�s�i�d�y� �o�n� �r�a�i�l�w�a�y� �t�r�a�n�s�p�o�r�t�a�t�i�o�n� �f�o�r� �f�e�r�t�i�l�i�z�e�r� �w�a�s� �e�x�t�e�n�d�e�d� �a�n�d�,� �i�n� �g�e�n�e�r�a�l�,� �t�r�a�n�s�p�o�r�t� 

�t�a�r�i�f�f�s� �f�o�r� �n�a�t�u�r�a�l� �n�i�t�r�a�t�e� �w�e�r�e� �l�o�w�e�r�e�d� �b�y� �s�o�m�e� �2�0� �p�e�r�c�e�n�t� �i�n� �r�e�l�a�t�i�o�n� �t�o� �r�e�g�u�l�a�r� �t�r�a�n�s�p�o�r�t� �c�o�s�t�s�.� 

�A�f�t�e�r� �1�9�7�3�,� �p�r�i�o�r� �d�e�p�o�s�i�t� �r�e�q�u�i�r�e�m�e�n�t�s� �w�e�r�e� �e�l�i�m�i�n�a�t�e�d� �a�s� �w�e�r�e� �t�h�e� �b�o�n�u�s�e�s� �a�n�d� �t�h�e� �s�u�b�s�i�d�y� �f�o�r� 

�r�a�i�l�w�a�y� �t�r�a�n�s�p�o�r�t� �c�o�s�t�s�.� �S�i�n�c�e� �M�a�r�c�h� �1�9�7�8�,� �t�h�e� �i�m�p�o�r�t� �d�u�t�y� �o�n� �u�r�e�a� �h�a�s� �b�e�e�n� �l�o�w�e�r�e�d� �t�o� �1�0� �p�e�r�c�e�n�t� 

�a�n�d� �i�t� �h�a�s� �e�v�o�l�v�e�d� �t�o�g�e�t�h�e�r� �w�i�t�h� �t�h�e� �g�e�n�e�r�a�l� �u�n�i�f�o�r�m� �t�a�r�i�f�f� �r�a�t�e� �a�p�p�l�i�e�d� �o�n� �a�l�l� �o�t�h�e�r� �i�m�p�o�r�t�s�.� 

�I�m�p�o�r�t� �d�u�t�i�e�s� �o�n� �p�h�o�s�p�h�a�t�e� �f�e�r�t�i�l�i�z�e�r�s� �w�e�r�e� �l�o�w�e�r� �t�h�a�n� �t�h�o�s�e� �o�n� �n�i�t�r�o�g�e�n� �a�s� �t�h�e�r�e� �w�a�s� �n�o� �d�o�m�e�s�t�i�c� 

�p�r�o�d�u�c�t�i�o�n� �o�f� �p�h�o�s�p�h�a�t�e� �i�n�p�u�t�s�.� �B�e�t�w�e�e�n� �1�9�6�0� �a�n�d� �1�9�6�7�,� �t�h�e� �d�u�t�y� �o�n� �t�r�i�p�l�e� �s�u�p�e�r�p�h�o�s�p�h�a�t�e� �w�a�s� 

�z�e�r�o� �p�e�r�c�e�n�t�,� �t�o�g�e�t�h�e�r� �w�i�t�h� �a� �p�r�i�o�r� �d�e�p�o�s�i�t� �f�o�r� �t�h�i�r�t�y� �d�a�y�s� �o�f� �1�0�0� �p�e�r�c�e�n�t�.� �I�n� �1�9�6�7�,� �t�h�i�s� �s�i�t�u�a�t�i�o�n� 

�c�h�a�n�g�e�d� �w�h�e�n� �a� �f�i�r�m� �p�r�o�d�u�c�i�n�g� �p�h�o�s�p�h�a�t�e� �f�e�r�t�i�l�i�z�e�r� �w�a�s� �e�s�t�a�b�l�i�s�h�e�d� �a�n�d� �a� �n�i�n�e�t�y�-�d�a�y� �p�r�i�o�r� �d�e�p�o�s�i�t� 

�o�f� �1�0� �p�e�r�c�e�n�t� �w�a�s� �i�m�p�o�s�e�d�.� �T�h�i�s� �d�e�p�o�s�i�t� �r�e�q�u�i�r�e�m�e�n�t� �w�a�s� �s�u�s�p�e�n�d�e�d� �i�n� �1�9�6�8� �b�u�t� �r�e�e�s�t�a�b�l�i�s�h�e�d� �i�n� 

�1�9�7�1�.� �B�e�t�w�e�e�n� �1�9�6�7� �a�n�d� �1�9�7�7�,� �t�h�e� �p�r�i�c�e� �w�a�s� �f�i�x�e�d� �a�n�d� �a� �s�u�b�s�i�d�y� �r�e�p�r�e�s�e�n�t�i�n�g� �u�p� �t�o� �5�0� �p�e�r�c�e�n�t� �o�f� 

�t�h�e� �f�i�x�e�d� �p�r�i�c�e� �w�a�s� �p�r�o�v�i�d�e�d� �t�o� �o�f�f�s�e�t� �a�n� �i�n�i�t�i�a�l� �p�r�o�t�e�c�t�i�o�n� �g�i�v�e�n� �t�o� �t�h�e� �i�n�f�a�n�t� �p�h�o�s�p�h�a�t�e� �f�e�r�t�i�l�i�z�e�r� 

�i�n�d�u�s�t�r�y�.� �B�e�s�i�d�e�s� �t�h�i�s� �s�p�e�c�i�a�l� �b�o�n�u�s� �f�o�r� �p�u�r�c�h�a�s�e�s� �o�f� �d�o�m�e�s�t�i�c� �p�h�o�s�p�h�a�t�e�,� �t�h�e�r�e� �w�e�r�e� �o�t�h�e�r� �s�i�m�i�l�a�r� 
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�s�u�b�s�i�d�i�e�s� �t�o� �t�h�o�s�e� �f�o�r� �n�i�t�r�o�g�e�n�,� �s�u�c�h� �a�s� �s�u�b�s�i�d�i�e�s� �o�n� �r�a�i�l�w�a�y� �t�r�a�n�s�p�o�r�t� �c�o�s�t�s� �a�n�d� �s�u�b�s�i�d�i�e�s� �t�o� 

�b�u�y�e�r�s�.� �I�n� �1�9�7�7�,� �a�l�l� �b�o�n�u�s�e�s� �a�n�d� �s�u�b�s�i�d�i�e�s� �w�e�r�e� �e�l�i�m�i�n�a�t�e�d� �a�n�d� �d�u�t�i�e�s� �o�n� �p�h�o�s�p�h�a�t�e�s� �e�v�o�l�v�e�d� �i�n� 

�t�h�e� �s�a�m�e� �w�a�y� �a�s� �t�h�o�s�e� �a�p�p�l�i�e�d� �t�o� �u�r�e�a�.� 

�I�m�p�o�r�t� �d�u�t�i�e�s� �w�e�r�e� �t�h�e� �o�n�l�y� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n� �a�p�p�l�i�e�d� �t�o� �t�r�a�c�t�o�r�s� �a�n�d� �m�i�l�k�i�n�g� �m�a�c�h�i�n�e�r�y�.� �I�n� 

�c�o�n�t�r�a�s�t� �t�o� �t�h�e�i�r� �p�r�a�c�t�i�c�e� �f�o�r� �f�e�r�t�i�l�i�z�e�r�,� �g�o�v�e�r�n�m�e�n�t� �a�g�e�n�c�i�e�s� �w�e�r�e� �n�o�t� �i�n�v�o�l�v�e�d� �i�n� �t�h�e� �m�a�r�k�e�t�i�n�g� 

�o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �m�a�c�h�i�n�e�r�y� �e�x�c�e�p�t� �d�u�r�i�n�g� �1�9�7�0� �-� �1�9�7�3�.� �I�t� �s�e�e�m�s�,� �h�o�w�e�v�e�r�,� �t�h�a�t� �a�t� �l�e�a�s�t� �i�n� �t�h�e� �c�a�s�e� 

�o�f� �t�r�a�c�t�o�r�s�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �f�i�x�e�d� �t�h�e� �m�a�r�k�e�t�i�n�g� �m�a�r�g�i�n�s� �o�f� �i�m�p�o�r�t�e�r�s� �(�H�u�r�t�a�d�o� �e�t� �a�l�,� �1�9�9�0�)�.� �F�r�o�m� 

�1�9�6�0� �t�o� �1�9�6�4�,� �i�m�p�o�r�t� �d�u�t�i�e�s� �o�n� �t�r�a�c�t�o�r�s� �a�n�d� �m�a�c�h�i�n�e�r�y� �f�o�r� �d�a�i�r�y� �f�a�r�m�s� �w�e�r�e� �b�e�t�w�e�e�n� �0� �a�n�d� �1�0� 

�p�e�r�c�e�n�t� �r�e�f�l�e�c�t�i�n�g� �g�o�v�e�r�n�m�e�n�t� �d�e�s�i�r�e�s� �t�o� �p�r�o�m�o�t�e� �f�a�r�m� �m�e�c�h�a�n�i�z�a�t�i�o�n�.� �L�a�t�e�r�,� �d�u�r�i�n�g� �1�9�6�5� �-� �1�9�7�0� 

�t�h�e�s�e� �d�u�t�i�e�s� �i�n�c�r�e�a�s�e�d� �s�u�b�s�t�a�n�t�i�a�l�l�y� �a�n�d� �f�l�u�c�t�u�a�t�e�d� �b�e�t�w�e�e�n� �5�0� �a�n�d� �1�3�0� �p�e�r�c�e�n�t� �a�s� �p�a�r�t� �o�f� �t�h�e� 

�i�m�p�o�r�t�-�s�u�b�s�t�i�t�u�t�i�o�n� �s�t�r�a�t�e�g�y�.� �D�u�r�i�n�g� �1�9�7�1� �-� �1�9�7�3�,� �d�u�t�i�e�s� �w�e�r�e� �p�r�o�h�i�b�i�t�e�d� �a�n�d� �g�o�v�e�r�n�m�e�n�t� �a�g�e�n�c�i�e�s� 

�b�e�c�a�m�e� �d�i�r�e�c�t�l�y� �i�n�v�o�l�v�e�d� �i�n� �i�m�p�o�r�t�s� �a�n�d� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �m�a�c�h�i�n�e�r�y�.� �S�i�n�c�e� �1�9�7�4�,� �i�m�p�o�r�t� 

�d�u�t�i�e�s� �o�f� �1�0� �p�e�r�c�e�n�t� �h�a�v�e� �r�e�m�a�i�n�e�d� �a�s� �t�h�e� �o�n�l�y� �i�n�s�t�r�u�m�e�n�t� �u�s�e�d�.� 

�I�n�t�e�r�v�e�n�t�i�o�n�s� �a�f�f�e�c�t�i�n�g� �t�h�e� �p�r�i�c�e�s� �o�f� �h�e�r�b�i�c�i�d�e�s�,� �p�e�s�t�i�c�i�d�e�s� �a�n�d� �f�u�n�g�i�c�i�d�e�s� �f�r�o�m� �1�9�6�0� �t�o� �1�9�7�0� �w�e�r�e� 

�m�i�n�i�m�a�l�.� �T�h�e�s�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �c�o�n�s�i�s�t�e�d� �o�f� �i�m�p�o�r�t� �d�u�t�i�e�s� �o�f� �2�0� �p�e�r�c�e�n�t� �o�r� �l�e�s�s�.� �P�r�i�o�r� �d�e�p�o�s�i�t�s� �f�o�r� 

�t�h�i�r�t�y� �d�a�y�s� �a�t� �5�0� �p�e�r�c�e�n�t� �w�e�r�e� �u�s�e�d� �f�r�o�m� �1�9�6�0� �t�o� �1�9�6�7�.� �I�n� �A�p�r�i�l� �1�9�7�1�,� �t�h�e� �p�r�i�o�r� �d�e�p�o�s�i�t� �o�f� �1�0�,�0�0�0� 

�p�e�r�c�e�n�t� �m�a�d�e� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �t�h�e� �s�o�l�e� �i�m�p�o�r�t�e�r�,� �a�b�l�e� �t�o� �f�i�x� �i�t�s� �o�w�n� �p�r�o�t�e�c�t�i�o�n� �l�e�v�e�l�s�.� �A�f�t�e�r� �1�9�7�3�,� 

�a�s� �w�i�t�h� �o�t�h�e�r� �i�n�p�u�t�s�,� �i�m�p�o�r�t� �t�a�r�i�f�f�s� �w�e�r�e� �r�e�d�u�c�e�d� �u�n�t�i�l� �a� �1�0� �p�e�r�c�e�n�t� �l�e�v�e�l� �w�a�s� �r�e�a�c�h�e�d� �i�n� �D�e�c�e�m�b�e�r� 

�1�9�8�1�.� �S�i�n�c�e� �t�h�e�n�,� �d�u�t�i�e�s� �h�a�v�e� �r�e�m�a�i�n�e�d� �e�q�u�a�l� �t�o� �t�h�e� �u�n�i�f�o�r�m� �t�a�r�i�f�f�.� 

�C�h�i�l�e�a�n� �A�g�r�i�c�u�l�t�u�r�e� �4�1



�I�n� �c�o�n�c�l�u�s�i�o�n�,� �f�e�r�t�i�l�i�z�e�r�s� �w�e�r�e� �t�h�e� �i�n�p�u�t�s� �w�i�t�h� �t�h�e� �m�o�s�t� �i�n�t�e�r�v�e�n�t�i�o�n� �i�n� �t�e�r�m�s� �o�f� �d�i�v�e�r�s�i�t�y� �o�f� 

�i�n�s�t�r�u�m�e�n�t�s� �u�s�e�d� �a�n�d� �a�g�e�n�c�i�e�s� �i�n�v�o�l�v�e�d�.� �T�h�i�s� �d�i�v�e�r�s�i�t�y� �o�f� �i�n�s�t�r�u�m�e�n�t�s� �c�a�n� �b�e� �a�t�t�r�i�b�u�t�e�d� �t�o� �t�h�e� �d�u�a�l� 

�p�u�r�p�o�s�e�s� �o�f� �s�t�i�m�u�l�a�t�i�n�g� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�t�i�o�n� �a�n�d� �p�r�o�t�e�c�t�i�n�g� �d�o�m�e�s�t�i�c� �f�e�r�t�i�l�i�z�e�r� �p�r�o�d�u�c�t�i�o�n�.� 

�H�u�r�t�a�d�o� �e�t� �a�l� �s�t�r�e�s�s�,� �h�o�w�e�v�e�r�,� �t�h�a�t� �t�h�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �f�e�r�t�i�l�i�z�e�r� �s�u�b�s�i�d�i�e�s� �w�e�r�e� �u�n�p�r�e�d�i�c�t�a�b�l�e�,� �f�o�r� 

�t�w�o� �r�e�a�s�o�n�s�.� �F�i�r�s�t�,� �t�h�e� �s�u�b�s�i�d�y� �w�a�s� �e�s�t�a�b�l�i�s�h�e�d� �a�n�d� �p�a�i�d� �w�i�t�h� �a� �o�n�e�-�y�e�a�r� �d�e�l�a�y� �a�n�d� �h�e�n�c�e� �i�t�s� �r�e�a�l� 

�v�a�l�u�e� �d�e�p�e�n�d�e�d� �o�n� �t�h�e� �i�n�f�l�a�t�i�o�n� �r�a�t�e�,� �a�n�d� �s�e�c�o�n�d�,� �t�h�e� �l�a�w�s� �t�h�a�t� �e�s�t�a�b�l�i�s�h�e�d� �t�h�e� �s�i�z�e� �o�f� �t�h�e� �s�u�b�s�i�d�i�e�s� 

�w�e�r�e� �o�n�l�y� �a�p�p�r�o�v�e�d� �a�f�t�e�r� �t�h�e� �p�u�r�c�h�a�s�e�s� �h�a�d� �t�a�k�e�n� �p�l�a�c�e�.� 

�T�r�a�n�s�f�e�r� �E�f�f�e�c�t�s� �o�f� �A�g�r�i�c�u�l�t�u�r�a�l� �P�r�i�c�e� �P�o�l�i�c�i�e�s� 

�T�h�e� �r�e�s�o�u�r�c�e� �i�m�p�a�c�t�s� �o�n� �a�g�r�i�c�u�l�t�u�r�e� �o�f� �d�i�r�e�c�t�.� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �o�n� �g�r�a�i�n� �c�r�o�p�s�,� �f�r�u�i�t�s�,� �a�n�d� 

�l�i�v�e�s�t�o�c�k� �p�r�o�d�u�c�t�i�o�n� �a�n�d� �a� �s�e�t� �o�f� �a�g�g�r�e�g�a�t�e� �i�n�p�u�t�s� �a�r�e� �d�i�s�c�u�s�s�e�d� �i�n� �t�h�i�s� �s�e�c�t�i�o�n�.� �C�h�i�l�e�a�n� �p�r�i�c�e� 

�p�o�l�i�c�i�e�s� �i�n�v�o�l�v�e�d� �t�h�e� �s�u�b�s�i�d�i�z�a�t�i�o�n� �a�n�d� �t�a�x�a�t�i�o�n� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �a�c�t�i�v�i�t�i�e�s� �a�t� �b�o�t�h� �p�r�o�d�u�c�e�r� �a�n�d� 

�c�o�n�s�u�m�e�r� �l�e�v�e�l�s�.� �P�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �w�e�r�e� �i�n�s�t�r�u�m�e�n�t�s� �t�o� �g�e�n�e�r�a�t�e� �t�h�e� �n�e�c�e�s�s�a�r�y� �s�u�r�p�l�u�s� �f�o�r� 

�f�i�n�a�n�c�i�n�g� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� �n�o�n�-�a�g�r�i�c�u�l�t�u�r�a�l� �s�e�c�t�o�r�.� �T�h�e�y� �w�e�r�e� �j�u�s�t�i�f�i�e�d� �a�t� �v�a�r�i�o�u�s� �t�i�m�e�s� �a�s� 

�m�e�c�h�a�n�i�s�m�s� �t�o� �t�r�a�n�s�f�e�r� �i�n�c�o�m�e� �t�o�w�a�r�d�s� �p�r�o�d�u�c�e�r�s� �o�r� �t�o� �p�r�o�v�i�d�e� �l�o�w�-�c�o�s�t� �f�o�o�d� �f�o�r� �u�r�b�a�n� 

�c�o�n�s�u�m�e�r�s�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e�r�e� �w�e�r�e� �c�o�m�b�i�n�a�t�i�o�n�s� �o�f� �b�o�t�h� �m�a�x�i�m�u�m� �a�n�d� �m�i�n�i�m�u�m� �p�r�i�c�e� �p�o�l�i�c�i�e�s� 

�a�p�p�l�i�e�d� �t�o� �C�h�i�l�e�a�n� �a�g�r�i�c�u�l�t�u�r�e� �b�e�t�w�e�e�n� �1�9�6�0� �a�n�d� �1�9�8�8�.� �T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�i�s� �m�i�x� �o�f� �a�p�p�a�r�e�n�t�l�y� 

�c�o�n�t�r�a�d�i�c�t�o�r�y� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t�s� �w�e�r�e� �i�n�c�r�e�a�s�e�d� �a�l�l�o�c�a�t�i�v�e� �i�n�e�f�f�i�c�i�e�n�c�y� �a�n�d� �m�o�r�e� �c�o�m�p�l�e�x� 

�d�i�s�t�r�i�b�u�t�i�o�n�a�l� �c�o�n�s�e�q�u�e�n�c�e�s� �t�h�a�n� �w�o�u�l�d� �b�e� �e�x�p�e�c�t�e�d� �f�r�o�m� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �o�n�l�y� �o�n�e� �t�y�p�e� �o�f� 

�p�o�l�i�c�y�.� 
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�R�e�v�e�n�u�e�s� �f�r�o�m� �P�r�i�c�e� �I�n�t�e�r�v�e�n�t�i�o�n�s� 

�R�e�v�e�n�u�e�s� �f�r�o�m� �a�g�r�i�c�u�l�t�u�r�e� �r�e�s�u�l�t�i�n�g� �f�r�o�m� �e�x�p�l�i�c�i�t� �t�a�x� �p�o�l�i�c�i�e�s� �w�e�r�e� �a�n� �i�m�p�o�r�t�a�n�t� �s�o�u�r�c�e� �o�f� �i�n�c�o�m�e� 

�f�o�r� �a�l�l� �C�h�i�l�e�a�n� �g�o�v�e�r�n�m�e�n�t�s� �°�.� �T�h�e� �l�a�r�g�e�s�t� �s�o�u�r�c�e�s� �o�f� �t�h�e�s�e� �t�y�p�e�s� �o�f� �r�e�v�e�n�u�e�s� �i�n�c�l�u�d�e�d� �i�m�p�o�r�t� 

�t�a�r�i�f�f�s� �f�o�r� �w�h�e�a�t�,� �b�e�e�f�,� �m�i�l�k�,� �n�i�t�r�o�g�e�n� �a�n�d� �p�h�o�s�p�o�r�u�s� �f�e�r�t�i�l�i�z�e�r�s�,� �t�r�a�c�t�o�r�s�,� �a�n�d� �o�t�h�e�r� �a�g�r�i�c�u�l�t�u�r�a�l� 

�m�a�c�h�i�n�e�r�y� �°�.� �H�o�w�e�v�e�r�,� �t�h�e�s�e� �r�e�v�e�n�u�e�s� �c�o�m�i�n�g� �f�r�o�m� �a�d�-�v�a�l�o�r�e�m� �i�m�p�o�r�t� �t�a�r�i�f�f�s� �v�a�r�i�e�d� �d�u�r�i�n�g� �t�h�e� 

�p�e�r�i�o�d� �a�n�a�l�y�z�e�d�.� �I�n� �r�e�a�l� �t�e�r�m�s�,� �t�h�e�y� �r�e�a�c�h�e�d� �a� �p�e�a�k� �v�a�l�u�e� �i�n� �1�9�7�4� �o�f� �o�v�e�r� �2�0� �b�i�l�l�i�o�n� �o�f� �1�9�8�5� 

�C�h�i�l�e�a�n� �p�e�s�o�s� �a�n�d� �h�a�v�e� �r�e�m�a�i�n�e�d� �s�t�e�a�d�y� �a�t� �a�r�o�u�n�d� �5� �b�i�l�l�i�o�n� �o�f� �1�9�8�5� �C�h�i�l�e�a�n� �p�e�s�o�s� �a�f�t�e�r�w�a�r�d� 

�(�H�u�r�t�a�d�o� �e�t� �a�l�,� �1�9�9�0�)�.� �U�p� �t�o� �1�9�7�0�,� �b�o�r�d�e�r� �t�a�x� �r�e�v�e�n�u�e�s� �o�n� �t�h�e� �f�o�u�r� �i�n�p�u�t� �c�a�t�e�g�o�r�i�e�s� �w�e�r�e� �t�h�e� �m�a�i�n� 

�s�o�u�r�c�e� �o�f� �r�e�v�e�n�u�e�s� �f�r�o�m� �a�g�r�i�c�u�l�t�u�r�e�.� �D�u�r�i�n�g� �t�h�e� �1�9�7�0�s� �a�n�d� �1�9�8�0�s�,� �t�a�r�i�f�f�s� �o�n� �w�h�e�a�t� �t�o�o�k� �t�h�e� �l�e�a�d� 

�a�s� �a� �s�o�u�r�c�e� �o�f� �g�o�v�e�r�n�m�e�n�t� �e�a�r�n�i�n�g�s�.� �O�n� �a�v�e�r�a�g�e�,� �t�h�e�y� �w�e�r�e� �m�o�r�e� �t�h�a�n� �t�e�n� �t�i�m�e�s� �t�h�e� �r�e�v�e�n�u�e�s� 

�o�b�t�a�i�n�e�d� �f�r�o�m� �i�m�p�o�r�t� �d�u�t�i�e�s� �o�n� �o�t�h�e�r� �c�o�m�m�o�d�i�t�i�e�s� �a�n�d� �i�n�p�u�t�s�.� 

�E�x�p�e�n�d�i�t�u�r�e�s� �f�r�o�m� �P�r�i�c�e� �I�n�t�e�r�v�e�n�t�i�o�n�s� 

�D�i�r�e�c�t� �p�r�i�c�e�-�s�u�p�p�o�r�t�s� �f�o�r� �o�u�t�p�u�t�s� �a�n�d� �i�n�p�u�t�s� �w�e�r�e� �u�s�e�d� �t�o� �p�a�r�t�i�a�l�l�y� �o�f�f�s�e�t� �l�o�s�s�e�s� �d�u�e� �t�o� �o�t�h�e�r� 

�p�o�l�i�c�i�e�s� �a�n�d� �t�o� �p�r�o�v�i�d�e� �i�n�c�e�n�t�i�v�e�s� �t�o� �f�a�r�m�e�r�s� �f�o�r� �a� �m�o�r�e� �i�n�t�e�n�s�i�v�e� �u�s�e� �o�f� �t�e�c�h�n�o�l�o�g�i�e�s�.� �A�t� �t�h�e� 

�p�r�o�d�u�c�e�r� �l�e�v�e�l�,� �g�o�v�e�r�n�m�e�n�t�s� �s�u�b�s�i�d�i�z�e�d� �d�o�m�e�s�t�i�c� �s�a�l�e�s� �o�f� �f�e�r�t�i�l�i�z�e�r�s�,� �p�e�s�t�i�c�i�d�e�s�,� �a�n�d� �s�o�m�e� �t�r�a�n�s�p�o�r�t� 

�s�e�r�v�i�c�e�s�.� �S�u�b�s�i�d�i�e�s� �o�n� �f�e�r�t�i�l�i�z�e�r�s� �t�h�a�t� �p�r�e�v�a�i�l�e�d� �u�n�t�i�l� �1�9�7�6� �c�r�e�a�t�e�d� �a� �s�i�g�n�i�f�i�c�a�n�t� �c�a�s�h� �d�r�a�i�n�.� �L�e�s�s� 

�i�m�p�o�r�t�a�n�t� �i�n� �t�e�r�m�s� �o�f� �c�a�s�h� �o�u�t�l�a�y�s� �w�e�r�e� �t�h�e� �i�m�p�l�i�c�i�t� �s�u�b�s�i�d�i�e�s� �o�n� �d�o�m�e�s�t�i�c� �c�o�n�s�u�m�p�t�i�o�n� �o�f� �w�h�e�a�t� 

� � 

�5� �T�a�x�e�s� �o�n� �w�i�n�e�,� �b�e�e�r� �a�n�d� �p�i�s�c�o� �p�r�o�d�u�c�t�i�o�n� �h�a�v�e� �a�l�s�o� �b�e�e�n� �a� �m�a�j�o�r� �s�o�u�r�c�e� �o�f� �r�e�v�e�n�u�e�s� �s�i�n�c�e� �1�9�0�2�.� 

�®� �I�m�p�o�r�t� �d�u�t�i�e�s� �o�n� �b�e�e�f� �l�e�f�t� �p�r�o�d�u�c�e�r�s� �u�n�p�r�o�t�e�c�t�e�d� �a�s� �C�I�F� �p�r�i�c�e�s� �p�l�u�s� �a�d�-�v�a�l�o�r�e�m� �t�a�r�i�f�f� �r�a�t�e�s� �o�n� �b�e�e�f� 
�r�e�m�a�i�n�e�d� �a�b�o�v�e� �i�t�s� �p�r�o�d�u�c�e�r� �p�r�i�c�e�.� 

�C�h�i�l�e�a�n� �A�g�r�i�c�u�l�t�u�r�e� �4�3



�a�n�d� �o�t�h�e�r� �p�r�o�d�u�c�t�s�.� �U�n�t�i�l� �1�9�7�3�,� �t�h�i�s� �i�m�p�l�i�c�i�t� �s�u�b�s�i�d�y� �w�a�s� �t�h�e� �r�e�s�u�l�t� �o�f� �t�h�e� �o�p�e�r�a�t�i�o�n�s� �o�f� �E�C�A�.� �T�h�i�s� 

�m�a�r�k�e�t�i�n�g� �b�o�a�r�d� �s�o�l�d� �w�h�e�a�t� �t�o� �t�h�e� �p�r�i�v�a�t�e� �s�e�c�t�o�r� �a�t� �p�r�i�c�e�s� �b�e�l�o�w� �t�h�o�s�e� �i�t� �h�a�d� �p�u�r�c�h�a�s�e�d� �i�t� �f�r�o�m� 

�d�o�m�e�s�t�i�c� �p�r�o�d�u�c�e�r�s� �o�r� �f�o�r�e�i�g�n� �s�u�p�p�l�i�e�r�s�.� 

�F�r�o�m� �1�9�6�3� �t�o� �1�9�7�5�,� �e�x�p�o�r�t�s� �o�f� �g�r�a�p�e�s� �a�n�d� �a�p�p�l�e�s� �w�e�r�e� �s�u�b�s�i�d�i�z�e�d�.� �S�u�b�s�i�d�i�e�s� �f�o�r� �r�a�i�l�w�a�y� 

�t�r�a�n�s�p�o�r�t�a�t�i�o�n� �o�f� �w�h�e�a�t�,� �f�r�o�z�e�n� �b�e�e�f� �a�n�d� �f�e�r�t�i�l�i�z�e�r�s� �l�a�s�t�e�d� �f�r�o�m� �1�9�6�4� �t�o� �1�9�7�3�.� �W�i�t�h� �t�h�e� �e�x�c�e�p�t�i�o�n� 

�o�f� �t�h�e� �s�u�b�s�i�d�y� �o�n� �m�i�l�k� �c�o�n�s�u�m�p�t�i�o�n� �w�h�i�c�h� �i�s� �s�t�i�l�l� �i�n� �e�x�i�s�t�e�n�c�e�,� �m�o�s�t� �o�t�h�e�r� �s�u�b�s�i�d�i�e�s� �w�e�r�e� �r�e�m�o�v�e�d� 

�i�n� �t�h�e� �m�i�d�-�1�9�7�0�s� �a�s� �p�a�r�t� �o�f� �t�h�e� �o�b�j�e�c�t�i�v�e� �o�f� �r�e�d�u�c�i�n�g� �g�o�v�e�r�n�m�e�n�t� �i�n�t�e�r�v�e�n�t�i�o�n�.� �A�t� �t�h�e� �c�o�n�s�u�m�e�r� 

�l�e�v�e�l�,� �a� �s�u�b�s�i�d�y� �o�n� �m�i�l�k� �w�a�s� �t�a�r�g�e�t�e�d� �t�o� �c�h�i�l�d�r�e�n� �u�n�d�e�r� �s�i�x� �a�n�d� �p�r�e�g�n�a�n�t� �w�o�m�e�n� �f�r�o�m� �l�o�w�-�i�n�c�o�m�e� 

�f�a�m�i�l�i�e�s�.� �O�v�e�r�a�l�l�,� �t�h�e� �h�i�g�h�e�s�t� �g�o�v�e�r�n�m�e�n�t� �c�o�s�t� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �w�a�s� �i�n�c�u�r�r�e�d� �i�n� �t�h�e� 

�m�i�l�k� �d�i�s�t�r�i�b�u�t�i�o�n� �p�r�o�g�r�a�m�.� 

�B�a�s�e�d� �o�n� �f�i�g�u�r�e�s� �r�e�p�o�r�t�e�d� �i�n� �H�u�r�t�a�d�o� �e�t� �a�l�,� �u�n�t�i�l� �1�9�7�4� �p�r�i�c�i�n�g� �p�o�l�i�c�i�e�s� �h�a�d� �a� �n�e�g�a�t�i�v�e� �i�m�p�a�c�t� �o�n� 

�t�h�e� �g�o�v�e�r�n�m�e�n�t� �b�u�d�g�e�t�  ��.� �T�h�a�t� �i�s�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �i�n�c�u�r�r�e�d� �o�p�e�r�a�t�i�o�n�a�l� �f�i�n�a�n�c�i�a�l� �l�o�s�s�e�s� �t�h�a�t� 

�a�v�e�r�a�g�e�d� �a�r�o�u�n�d� �1�.�8� �b�i�l�l�i�o�n� �o�f� �1�9�8�5� �C�h�i�l�e�a�n� �p�e�s�o�s� �a�s� �a� �r�e�s�u�l�t� �o�f� �i�t�s� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n� �i�n� �t�h�e� 

�a�f�o�r�e�m�e�n�t�i�o�n�e�d� �o�u�t�p�u�t�s� �a�n�d� �i�n�p�u�t�s�.� �S�u�b�s�e�q�u�e�n�t�l�y�,� �t�h�e� �e�f�f�e�c�t�s� �o�f� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �t�r�a�n�s�l�a�t�e�d� �i�n�t�o� 

�n�e�t� �r�e�v�e�n�u�e�s� �f�o�r� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �w�i�t�h� �t�h�e� �e�x�c�e�p�t�i�o�n� �o�f� �y�e�a�r�s� �1�9�7�1� �a�n�d� �1�9�7�2� �i�n� �w�h�i�c�h� �e�x�p�e�n�d�i�t�u�r�e�s� 

�o�n� �r�e�l�a�t�e�d� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �w�e�r�e� �h�i�g�h�e�r� �t�h�a�n� �t�h�e� �r�e�v�e�n�u�e�s� �o�b�t�a�i�n�e�d� �f�r�o�m� �t�h�o�s�e� 

�i�n�t�e�r�v�e�n�t�i�o�n�s�.� �A�f�t�e�r� �1�9�7�3�,� �c�o�l�l�e�c�t�e�d� �t�a�r�i�f�f�s� �o�n� �i�m�p�o�r�t�s� �p�r�o�v�i�d�e�d� �a� �c�o�n�s�i�s�t�e�n�t� �f�l�o�w� �o�f� �r�e�v�e�n�u�e�s� �t�o� 

�t�h�e� �g�o�v�e�r�n�m�e�n�t� �a�v�e�r�a�g�i�n�g� �a�r�o�u�n�d� �4�.�5� �b�i�l�l�i�o�n� �o�f� �1�9�8�5� �C�h�i�l�e�a�n� �p�e�s�o�s�.� 

� � 

�7� �S�u�b�s�i�d�i�e�s� �o�n� �f�o�r�e�s�t�a�t�i�o�n� �h�a�v�e� �b�e�e�n� �e�x�c�l�u�d�e�d� �f�o�r� �p�u�r�p�o�s�e�s� �o�f� �t�h�i�s� �a�n�a�l�y�s�i�s�.� �S�u�b�s�i�d�i�e�s� �o�n� �s�h�o�r�t�-�t�e�r�m� �c�r�e�d�i�t� 
�f�r�o�m� �C�O�R�A�,� �I�N�D�A�P�,� �a�n�d� �t�h�e� �C�e�n�t�r�a�l� �B�a�n�k� �a�r�e� �n�o�t� �i�n�c�l�u�d�e�d� �e�i�t�h�e�r� �e�v�e�n� �t�h�o�u�g�h� �b�y� �1�9�8�5� �t�h�e�y� �r�e�m�a�i�n�e�d� 
�a�c�t�i�v�e�.� 

�C�h�i�l�e�a�n� �A�g�r�i�c�u�l�t�u�r�e� �4�4



�D�i�r�e�c�t� �a�n�d� �I�n�d�i�r�e�c�t� �P�r�i�c�e� �I�n�t�e�r�v�e�n�t�i�o�n�s� 

�A�g�r�i�c�u�l�t�u�r�a�l� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �o�n� �s�p�e�c�i�f�i�c� �p�r�o�d�u�c�t�s� �a�n�d� �f�a�c�t�o�r�s� �i�n�c�l�u�d�e�d� �m�i�n�i�m�u�m� �a�n�d� �m�a�x�i�m�u�m� 

�p�r�i�c�e�s� �f�o�r� �p�r�o�d�u�c�e�r�s� �a�n�d� �c�o�n�s�u�m�e�r�s� �a�s� �w�e�l�l� �a�s� �t�r�a�d�e� �c�o�n�t�r�o�l�s�.� �T�h�e�s�e� �d�i�r�e�c�t�-�p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� 

�r�e�p�r�e�s�e�n�t� �t�h�e� �l�e�v�e�l� �o�f� �n�o�m�i�n�a�l� �p�r�o�t�e�c�t�i�o�n� �a�t� �t�h�e� �o�f�f�i�c�i�a�l� �e�x�c�h�a�n�g�e� �r�a�t�e� �c�o�m�p�u�t�e�d� �a�s� �t�h�e� �d�i�f�f�e�r�e�n�c�e� 

�b�e�t�w�e�e�n� �p�r�o�d�u�c�e�r� �a�n�d� �b�o�r�d�e�r� �p�r�i�c�e�s�.� �D�i�r�e�c�t�-�p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �i�n� �p�e�r�c�e�n�t� �v�a�l�u�e�s� �f�o�r� �s�l�a�u�g�h�t�e�r�e�d� 

�c�a�t�t�l�e�,� �w�h�e�a�t�,� �m�i�l�k�,� �a�p�p�l�e�s�,� �a�n�d� �g�r�a�p�e�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �I�I�.�3� �°�.� �W�i�t�h�i�n� �t�h�e� �l�i�v�e�s�t�o�c�k� �s�e�c�t�o�r�,� 

�b�e�e�f� �w�a�s� �t�a�x�e�d� �c�o�n�s�i�s�t�e�n�t�l�y� �u�n�t�i�l� �t�h�e� �y�e�a�r� �t�h�a�t� �i�t�s� �i�m�p�o�r�t�s� �w�e�r�e� �r�e�s�t�r�i�c�t�e�d� �b�e�c�a�u�s�e� �o�f� �f�o�o�t�-�a�n�d�-�m�o�u�t�h� 

�d�i�s�e�a�s�e� �r�e�g�u�l�a�t�i�o�n�s�.� �D�u�r�i�n�g� �t�h�e� �p�e�r�i�o�d� �1�9�6�0� �-� �1�9�8�8� �w�h�e�a�t� �w�a�s� �t�a�x�e�d� �i�n� �s�e�v�e�n� �y�e�a�r�s� �a�n�d� �m�i�l�k� �w�a�s� 

�o�n�l�y� �t�a�x�e�d� �i�n� �1�9�7�3�.� �A�p�p�l�e�s� �a�n�d� �g�r�a�p�e�s� �w�e�r�e� �c�o�n�t�i�n�o�u�s�l�y� �s�u�b�s�i�d�i�z�e�d� �f�r�o�m� �1�9�6�3� �t�h�r�o�u�g�h� �1�9�7�5�.� 

�T�h�e� �"�t�r�u�e�"� �o�p�p�o�r�t�u�n�i�t�y� �c�o�s�t�s� �i�n�c�u�r�r�e�d� �b�y� �d�i�f�f�e�r�e�n�t� �g�o�v�e�r�n�m�e�n�t�s� �a�s� �a� �r�e�s�u�l�t� �o�f� �d�i�r�e�c�t� �p�r�i�c�e� 

�i�n�t�e�r�v�e�n�t�i�o�n�s� �a�r�e� �s�h�o�w�n� �i�n� �T�a�b�l�e� �C�.�8�.� �T�h�e�s�e� �c�a�l�c�u�l�a�t�i�o�n�s� �i�n�d�i�c�a�t�e� �t�h�a�t� �l�i�v�e�s�t�o�c�k� �p�r�o�d�u�c�t�i�o�n� 

�c�o�n�t�r�i�b�u�t�e�d� �t�h�e� �m�o�s�t� �t�o� �t�h�e� �e�x�t�r�a�c�t�i�o�n� �o�f� �r�e�s�o�u�r�c�e�s� �f�r�o�m� �a�g�r�i�c�u�l�t�u�r�e�.� �M�i�l�k� �r�e�c�e�i�v�e�d� �a� �c�o�n�t�i�n�o�u�s� 

�p�o�s�i�t�i�v�e� �t�r�a�n�s�f�e�r� �f�o�r� �p�r�a�c�t�i�c�a�l�l�y� �t�h�e� �w�h�o�l�e� �p�e�r�i�o�d�.� �W�h�e�a�t� �a�n�d� �f�r�u�i�t�s� �p�r�o�d�u�c�t�i�o�n� �a�n�d� �t�h�e� �s�e�t� �o�f� 

�a�g�g�r�e�g�a�t�e� �i�n�p�u�t�s� �s�h�a�r�e�d� �r�o�u�g�h�l�y� �e�q�u�a�l� �a�m�o�u�n�t�s� �o�f� �r�e�s�o�u�r�c�e� �t�r�a�n�s�f�e�r�s�.� �S�i�n�c�e� �1�9�7�7� �a�n�d� �w�i�t�h� �t�h�e� 

�e�x�c�e�p�t�i�o�n� �o�f� �y�e�a�r�s� �1�9�7�9� �a�n�d� �1�9�8�8�,� �w�h�e�a�t� �p�r�o�d�u�c�e�r�s� �e�n�j�o�y�e�d� �a� �n�e�t� �t�r�a�n�s�f�e�r� �g�a�i�n� �t�h�a�t� �m�i�g�h�t� �b�e� 

�a�t�t�r�i�b�u�t�e�d� �t�o� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �p�r�i�c�e� �b�a�n�d�s� �s�c�h�e�m�e�.� �G�r�a�p�e�s� �a�n�d� �a�p�p�l�e�s� �b�e�n�e�f�i�t�t�e�d� �f�r�o�m� 

�m�o�d�e�s�t� �t�r�a�n�s�f�e�r�s� �o�v�e�r� �t�h�e� �w�h�o�l�e� �p�e�r�i�o�d� �t�h�a�t� �e�x�p�o�r�t�s� �w�e�r�e� �s�u�b�s�i�d�i�z�e�d�.� �O�n� �t�h�e� �i�n�p�u�t� �s�i�d�e�,� �H�u�r�t�a�d�o� 

�e�t� �a�l� �a�s�s�e�r�t� �t�h�a�t� �t�h�e� �c�o�m�b�i�n�e�d� �d�o�m�e�s�t�i�c� �p�r�i�c�e� �o�f� �n�i�t�r�o�g�e�n�,� �p�h�o�s�p�h�o�r�u�s�,� �p�e�s�t�i�c�i�d�e�s�,� �t�r�a�c�t�o�r�s�,� �a�n�d� 

� � 

�8� �A� �g�r�a�p�h�i�c�a�l� �d�e�p�i�c�t�i�o�n� �o�f� �t�h�e�s�e� �d�i�r�e�c�t� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �o�n� �a�l�l� �f�i�v�e� �c�o�m�m�o�d�i�t�i�e�s� �i�s� �p�r�o�v�i�d�e�d� �i�n� �t�h�e� 
�f�o�l�l�o�w�i�n�g� �C�h�a�p�t�e�r�.� 
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�D�i�r�e�c�t� �P�r�i�c�e� �I�n�t�e�r�v�e�n�t�i�o�n�s� �a�t� �t�h�e� �O�f�f�i�c�i�a�l� �E�x�c�h�a�n�g�e� �R�a�t�e� �i�n� �p�e�r�c�e�n�t� �1�/� 

�T�a�b�l�e� �I�I�.�3� 

� � 

� � 

�Y�e�a�r� �B�e�e�f� �2�/� �W�h�e�a�t� �M�i�l�k� �A�p�p�l�e�s� �G�r�a�p�e�s� 

�1�9�6�0� �-�3�6�.�0� �1�5�.�3� �1�4�8�.�9� �0�.�0� �0�.�0� 
�1�9�6�1� �-�3�0�.�9� �5�.�0� �1�4�4�.�4� �0�.�0� �0�.�0� 
�1�9�6�2� �-�2�0�.�7� �1�.�4� �1�3�0�.�1� �0�.�0� �0�.�0� 
�1�9�6�3� �-�2�3�.�4� �-�3�.�4� �1�3�2�.�1� �2�5�.�7� �2�6�.�7� 
�1�9�6�4� �-�2�2�.�2� �-�6�.�5� �1�3�3�.�6� �1�3�.�5� �1�6�.�2� 
�1�9�6�5� �-�4�3�.�3� �2�6�.�0� �5�5�.�8� �1�1�.�6� �1�1�.�3� 
�1�9�6�6� �-�4�6�.�9� �6�2�.�1� �3�1�.�0� �1�.�5� �1�.�5� 
�1�9�6�7� �-�4�6�.�6� �1�2�.�4� �2�1�.�6� �3�1�.�2� �3�2�.�8� 
�1�9�6�8� �-�3�5�.�8� �1�0�.�3� �2�1�.�3� �3�0�.�8� �2�9�.�3� 
�1�9�6�9� �-�2�7�.�8� �8�.�6� �2�0�.�4� �3�2�.�2� �3�3�.�8� 
�1�9�7�0� �-�3�0�.�1� �1�6�.�1� �3�9�.�9� �2�8�.�2� �2�9�.�8� 
�1�9�7�1� �-�3�2�.�6� �1�9�.�7� �1�1�.�8� �4�0�.�6� �3�2�.�2� 
�1�9�7�2� �-�4�2�.�6� �8�.�2� �2�.�8� �5�2�.�2� �4�2�.�5� 
�1�9�7�3� �-�5�2�.�5� �-�2�3�.�1� �~�0�.�6� �1�9�.�3� �3�0�.�1� 

�1�9�7�4� �-�4�3�.�0� �-�5�.�3� �1�0�.�8� �9�.�8� �2�2�.�8� 

�1�9�7�5� �0�.�0� �1�3�.�2� �2�7�.�0� �0�.�7� �3�.�0� 
�1�9�7�6� �0�.�0� �-�1�2�.�6� �2�5�.�8� �0�.�0� �0�.�0� 
�1�9�7�7� �0�.�0� �6�6�.�6� �2�.�7� �0�.�0� �0�.�0� 
�1�9�7�8� �0�.�0� �9�.�8� �1�0�.�9� �0�.�0� �0�.�0� 
�1�9�7�9� �0�.�0� �-�1�0�.�5� �5�6�.�0� �0�.�0� �0�.�0� 

�1�9�8�0� �0�.�0� �0�.�9� �1�9�.�9� �0�.�0� �0�.�0� 
�1�9�8�1� �0�.�0� �9�.�5� �7�.�5� �0�.�0� �0�.�0� 
�1�9�8�2� �0�.�0� �1�2�.�2� �6�.�7� �0�.�0� �0�.�0� 

�1�9�8�3� �0�.�0� �8�.�9� �1�0�.�0� �0�.�0� �0�.�0� 
�1�9�8�4� �3�/� �0�.�0� �2�0�.�0� �7�2�.�5� �0�.�0� �0�.�0� 
�1�9�8�5� �3�/� �0�.�0� �1�3�.�2� �1�5�.�3� �0�.�0� �0�.�0� 
�1�9�8�6� �3�/� �0�.�0� �5�4�.�1� �4�8�.�1� �0�.�0� �0�.�0� 
�1�9�8�7� �3�/� �0�.�0� �1�9�.�4� �5�2�.�2� �0�.�0� �0�.�0� 
�1�9�8�8� �3�/� �0�.�0� �-�1�0�.�2� �2�6�.�6� �0�.�0� �0�.�0� 
� � 

�S�o�u�r�c�e�s�:� �1�/� �S�c�h�i�f�f�,� �M�.� �a�n�d� �A�.� �V�a�l�d�é�s�.� �T�h�e� �P�o�l�i�t�i�c�a�l� �E�c�o�n�o�m�y� �o�f� �A�g�r�i�c�u�l�t�u�r�a�l� �P�r�i�c�i�n�g� �P�o�l�i�c�i�e�s�.� �V�o�l�u�m�e� �4�.� �T�h�e� �W�o�r�l�d� 
�B�a�n�k�,� �W�a�s�h�i�n�g�t�o�n� �D�.�C�.� �1�9�9�2�.� �2�/� �R�e�f�e�r�s� �t�o� �s�l�a�u�g�h�t�e�r�e�d� �c�a�t�t�l�e� �i�n� �T�a�b�l�e� �3�-�1� �i�n� �H�u�r�t�a�d�o�,� �H�.�,� �A�.� �V�a�l�d�é�s�,� �a�n�d� �E�.� �M�u�c�h�n�i�k�.� 
�"�T�r�a�d�e�,� �E�x�c�h�a�n�g�e� �R�a�t�e�,� �a�n�d� �A�g�r�i�c�u�l�t�u�r�a�l� �P�r�i�c�i�n�g� �P�o�l�i�c�i�e�s� �i�n� �C�h�i�l�e�.�"� �V�o�l�u�m�e� �I�.� �T�h�e� �C�o�u�n�t�r�y� �S�t�u�d�y�.� �T�h�e� �W�o�r�l�d� �B�a�n�k�,� 
�W�a�s�h�i�n�g�t�o�n� �D�.�C�.� �1�9�9�0�.� �3�/� �V�a�l�d�é�s� �A�.� �"�D�o�m�e�s�t�i�c� �S�u�r�v�e�l�l�i�a�n�c�e� �f�o�r� �T�r�a�n�s�p�a�r�e�n�c�y� �i�n� �A�g�r�i�c�u�l�t�u�r�a�l� �P�r�i�c�e� �a�n�d� �T�r�a�d�e� 
�P�o�l�i�c�i�e�s�.�"� �L�A�T�E�D� �P�r�o�j�e�c�t�.� �T�h�e� �W�o�r�l�d� �B�a�n�k�,� �W�a�s�h�i�n�g�t�o�n� �D�.�C�.� �1�9�9�3�.� 
�N�o�t�e�:� �D�i�r�e�c�t� �P�r�i�c�e� �I�n�t�e�r�v�e�n�t�i�o�n�s� �a�r�e� �d�e�f�i�n�e�d� �a�s� �t�h�e� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �p�r�o�d�u�c�e�r� �p�r�i�c�e�,� �P�P�,� �a�n�d� �t�h�e� �b�o�r�d�e�r� �p�r�i�c�e�,� �B�P�,� 
�d�i�v�i�d�e�d� �b�y� �t�h�e� �b�o�r�d�e�r� �p�r�i�c�e�.� 
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�o�t�h�e�r� �m�a�c�h�i�n�e�r�y� �w�a�s� �a�b�o�v�e� �i�t�s� �b�o�r�d�e�r� �p�r�i�c�e� �i�n�d�e�x� �a�f�t�e�r� �1�9�6�6�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e�s�e� �i�n�p�u�t�s� �t�r�a�n�s�f�e�r�e�d� 

�r�e�v�e�n�u�e�s� �f�r�o�m� �a�g�r�i�c�u�l�t�u�r�e� �t�o� �t�h�e� �r�e�s�t� �o�f� �t�h�e� �e�c�o�n�o�m�y� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �t�i�m�e� �s�p�a�n� �a�n�a�l�i�z�e�d�.� 

�I�n�d�i�r�e�c�t� �p�r�i�c�e� �d�i�s�t�o�r�t�i�o�n�s� �r�e�s�u�l�t�i�n�g� �f�r�o�m� �t�r�a�d�e� �a�n�d� �m�a�c�r�o�e�c�o�n�o�m�i�c� �p�o�l�i�c�i�e�s� �d�i�s�r�u�p�t�e�d� �t�h�e� �r�e�l�a�t�i�v�e� 

�p�r�i�c�e� �s�t�r�u�c�t�u�r�e� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �c�o�m�m�o�d�i�t�i�e�s�.� �E�x�p�o�r�t� �t�a�x�a�t�i�o�n� �s�c�h�e�m�e�s�,� �o�v�e�r�v�a�l�u�e�d� �e�x�c�h�a�n�g�e� �r�a�t�e�s�,� 

�a�n�d� �p�r�o�t�e�c�t�i�o�n� �t�o� �m�a�n�u�f�a�c�t�u�r�e�s� �w�e�r�e� �c�o�m�m�o�n� �d�e�v�i�c�e�s� �t�o� �t�r�a�n�s�f�e�r� �r�e�s�o�u�r�c�e�s� �f�r�o�m� �a�g�r�i�c�u�l�t�u�r�e� �i�n�t�o� 

�n�o�n�-�a�g�r�i�c�u�l�t�u�r�a�l� �a�c�t�i�v�i�t�i�e�s�.� �F�o�r� �i�n�s�t�a�n�c�e�,� �t�h�e� �o�v�e�r�v�a�l�u�a�t�i�o�n� �o�f� �t�h�e� �e�x�c�h�a�n�g�e� �r�a�t�e� �a�f�t�e�r� �1�9�6�4� 

�r�e�i�n�f�o�r�c�e�d� �t�h�e� �e�f�f�e�c�t�s� �o�f� �d�i�r�e�c�t� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �i�n� �t�r�a�n�s�f�e�r�r�i�n�g� �r�e�s�o�u�r�c�e�s� �o�u�t� �o�f� �a�g�r�i�c�u�l�t�u�r�e�.� �T�h�e� 

�i�n�i�t�i�a�l� �u�n�d�e�r�v�a�l�u�a�t�i�o�n� �i�n� �r�e�a�l� �t�e�r�m�s� �i�n� �t�h�e� �f�i�r�s�t� �y�e�a�r�s� �o�f� �t�h�e� �m�i�l�i�t�a�r�y� �a�d�m�i�n�i�s�t�r�a�t�i�o�n� �i�n�d�u�c�e�d� �a� �p�e�r�i�o�d� 

�o�f� �p�o�s�i�t�i�v�e� �t�r�a�n�s�f�e�r�s� �t�o� �a�g�r�i�c�u�l�t�u�r�e� �t�h�a�t� �l�a�s�t�e�d� �f�r�o�m� �1�9�7�4� �u�n�t�i�l� �1�9�8�0�.� �F�r�o�m� �t�h�e�n� �o�n�,� �r�e�s�o�u�r�c�e� 

�t�r�a�n�s�f�e�r�s� �t�o� �a�g�r�i�c�u�l�t�u�r�e� �d�u�e� �t�o� �i�n�d�i�r�e�c�t� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n� �p�o�l�i�c�i�e�s� �t�u�r�n�e�d� �n�e�g�a�t�i�v�e� �a�s� �a� �r�e�s�u�l�t� �o�f� �a� 

�f�i�x�e�d� �n�o�m�i�n�a�l� �e�x�c�h�a�n�g�e� �r�a�t�e� �p�o�l�i�c�y� �i�n� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �i�n�f�l�a�t�i�o�n�.� �E�v�e�n� �t�h�o�u�g�h� �t�h�e� �o�v�e�r�v�a�l�u�a�t�i�o�n� �o�f� 

�t�h�e� �e�x�c�h�a�n�g�e� �r�a�t�e� �t�a�x�e�d� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�e�r�s� �o�n� �c�o�m�m�o�d�i�t�y� �p�r�i�c�e�s� �i�t� �s�u�b�s�i�d�i�z�e�d� �t�h�e�m� �o�n� �t�r�a�d�a�b�l�e� 

�i�n�p�u�t� �p�r�i�c�e�s�.� �H�o�w�e�v�e�r�,� �t�h�e� �n�e�t� �e�f�f�e�c�t� �w�a�s� �a� �r�e�s�o�u�r�c�e� �t�r�a�n�s�f�e�r� �f�r�o�m� �a�g�r�i�c�u�l�t�u�r�e�.� 

�O�v�e�r�a�l�l� �p�r�i�c�i�n�g� �p�o�l�i�c�i�e�s� �i�m�p�o�s�e�d� �i�m�p�o�r�t�a�n�t� �b�u�r�d�e�n�s� �o�n� �t�h�e� �C�h�i�l�e�a�n� �a�g�r�i�c�u�l�t�u�r�a�l� �s�e�c�t�o�r� �b�y� 

�t�r�a�n�s�f�e�r�i�n�g� �t�o� �t�h�e� �n�o�n�-�a�g�r�i�c�u�l�t�u�r�a�l� �s�e�c�t�o�r� �s�u�b�s�t�a�n�t�i�a�l� �a�m�o�u�n�t�s� �o�f� �r�e�s�o�u�r�c�e�s�.� �T�h�e� �m�a�g�n�i�t�u�d�e� �o�f� �t�h�e� 

�e�x�t�r�a�c�t�e�d� �r�e�s�o�u�r�c�e�s� �v�i�a� �d�i�r�e�c�t� �a�n�d� �i�n�d�i�r�e�c�t� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �w�a�s� �s�i�z�a�b�l�e�.� �F�r�o�m� �1�9�6�0� �t�o� �1�9�7�4�,� �C�h�i�l�e� 

�c�o�n�s�i�s�t�e�n�t�l�y� �t�a�x�e�d� �i�t�s� �a�g�r�i�c�u�l�t�u�r�e�.� �A�f�t�e�r� �t�h�a�t�,� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �s�e�c�t�o�r� �e�n�j�o�y�e�d� �a� �s�i�x� �y�e�a�r� �p�e�r�i�o�d� �o�f� 

�p�o�s�i�t�i�v�e� �p�r�o�t�e�c�t�i�o�n� �t�o� �p�r�o�d�u�c�e�r�s�.� �I�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �y�e�a�r�s�,� �C�h�i�l�e� �a�g�a�i�n� �i�m�p�o�s�e�d� �i�n�d�i�r�e�c�t� �p�o�l�i�c�i�e�s� �t�h�a�t� 

�l�e�d� �t�o� �n�e�t� �t�a�x�a�t�i�o�n� �o�f� �a�g�r�i�c�u�l�t�u�r�e� �b�u�t� �w�i�t�h� �l�e�s�s� �i�n�t�e�n�s�i�t�y� �t�h�a�n� �b�e�f�o�r�e�.� �R�e�s�o�u�r�c�e� �t�r�a�n�s�f�e�r�s� �f�r�o�m� 

�a�g�r�i�c�u�l�t�u�r�e� �d�u�e� �t�o� �t�o�t�a�l� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �r�e�l�a�t�i�v�e� �t�o� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �G�D�P� �a�v�e�r�a�g�e�d� �4�.�2� �p�e�r�c�e�n�t� 

�a�n�d� �l�a�s�t�e�d� �f�o�r� �1�7� �y�e�a�r�s�.� 
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�T�h�e� �N�a�t�i�o�n�a�l� �A�g�r�i�c�u�l�t�u�r�a�l� �R�e�s�e�a�r�c�h� �S�y�s�t�e�m� 

�H�i�s�t�o�r�i�c�a�l� �E�v�o�l�u�t�i�o�n� 

�A�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �b�e�g�a�n� �i�n� �C�h�i�l�e� �i�n� �1�8�8�1� �w�h�e�n� �t�h�e� �S�o�c�i�e�d�a�d� �N�a�c�i�o�n�a�l� �d�e� �A�g�r�i�c�u�l�t�u�r�a�,� �S�N�A�,� 

�c�r�e�a�t�e�d� �a�n� �A�g�r�o�n�o�m�i�c� �S�t�a�t�i�o�n�.� �W�i�t�h� �a� �s�t�r�o�n�g� �d�i�s�c�i�p�l�i�n�e�-�o�r�i�e�n�t�a�t�i�o�n�,� �n�u�m�e�r�o�u�s� �c�e�r�e�a�l� �v�a�r�i�e�t�i�e�s� �a�n�d� 

�f�o�r�a�g�e� �s�p�e�c�i�e�s� �w�e�r�e� �t�e�s�t�e�d� �a�n�d� �t�h�e� �r�e�s�u�l�t�s� �p�u�b�l�i�s�h�e�d� �a�n�n�u�a�l�l�y�.� �A�l�m�o�s�t� �f�i�f�t�y� �y�e�a�r�s� �l�a�t�e�r�,� �t�h�e� �M�i�n�i�s�t�r�y� 

�o�f� �A�g�r�i�c�u�l�t�u�r�e� �e�s�t�a�b�l�i�s�h�e�d� �t�h�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �G�e�n�e�t�i�c� �a�n�d� �P�l�a�n�t� �I�m�p�r�o�v�e�m�e�n�t� �p�r�o�v�i�d�i�n�g� �i�t� �w�i�t�h� 

�s�e�v�e�r�a�l� �e�x�p�e�r�i�m�e�n�t� �s�t�a�t�i�o�n�s� �t�o� �p�r�o�d�u�c�e� �i�m�p�r�o�v�e�d� �v�a�r�i�e�t�i�e�s� �o�f� �w�h�e�a�t�.� �H�o�w�e�v�e�r�,� �t�o� �r�e�i�n�f�o�r�c�e� �t�h�e� 

�r�e�s�e�a�r�c�h� �f�u�n�c�t�i�o�n�s� �t�h�i�s� �d�e�p�a�r�t�m�e�n�t� �w�a�s� �r�e�o�r�g�a�n�i�z�e�d� �a�n�d� �r�e�n�a�m�e�d� �i�n� �1�9�4�8� �a�s� �t�h�e� �D�e�p�a�r�t�m�e�n�t� �o�f� 

�A�g�r�i�c�u�l�t�u�r�a�l� �R�e�s�e�a�r�c�h�,� �D�A�R�.� �I�n� �t�h�e� �m�e�a�n�t�i�m�e�,� �i�n�t�e�r�n�a�t�i�o�n�a�l� �d�o�n�o�r�s� �s�u�c�h� �a�s� �t�h�e� �R�o�c�k�e�f�e�l�l�e�r� 

�F�o�u�n�d�a�t�i�o�n� �a�n�d� �t�h�e� �G�u�g�g�e�n�h�e�i�m� �F�o�u�n�d�a�t�i�o�n� �a�l�o�n�g� �w�i�t�h� �t�h�e� �S�o�i�l� �C�o�n�s�e�r�v�a�t�i�o�n� �D�e�p�a�r�t�m�e�n�t� �o�f� �t�h�e� 

�U�S�D�A� �h�a�d� �i�n�i�t�i�a�t�e�d� �i�n� �1�9�4�0� �a�n� �a�c�t�i�v�e� �f�e�l�l�o�w�s�h�i�p� �p�r�o�g�r�a�m� �t�h�a�t� �l�a�s�t�e�d� �s�e�v�e�r�a�l� �d�e�c�a�d�e�s� �(�E�l�g�u�e�t�a�,� 

�1�9�8�2�)�.� 

�A�n� �i�m�p�o�r�t�a�n�t� �b�r�e�a�k�t�h�r�o�u�g�h� �i�n� �t�h�e� �e�v�o�l�u�t�i�o�n� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �i�n� �C�h�i�l�e� �w�a�s� �t�h�e� �c�r�e�a�t�i�o�n� �i�n� 

�1�9�5�7� �o�f� �t�h�e� �O�f�f�i�c�e� �o�f� �S�p�e�c�i�a�l� �S�t�u�d�i�e�s�,� �O�S�S�.� �T�h�e� �O�S�S� �w�a�s� �c�r�e�a�t�e�d� �b�y� �a� �c�o�o�p�e�r�a�t�i�v�e� �a�g�r�e�e�m�e�n�t� 

�b�e�t�w�e�e�n� �t�h�e� �M�i�n�i�s�t�e�r� �o�f� �A�g�r�i�c�u�l�t�u�r�e� �a�n�d� �t�h�e� �R�o�c�k�e�f�e�l�l�e�r� �F�o�u�n�d�a�t�i�o�n�.� �T�h�e� �O�S�S� �f�u�n�c�t�i�o�n�e�d� �a�s� �a�n� 

�a�d�j�u�n�c�t� �e�n�t�i�t�y� �t�o� �t�h�e� �D�A�R� �t�o� �i�n�c�r�e�a�s�e� �t�e�c�h�n�i�c�a�l� �c�o�o�p�e�r�a�t�i�o�n�.� �T�h�e� �O�S�S� �d�e�v�e�l�o�p�e�d� �a�n� �a�c�t�i�v�e� �g�r�a�d�u�a�t�e� 

�t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m� �f�o�r� �i�t�s� �o�w�n� �s�t�a�f�f� �a�s� �w�e�l�l� �a�s� �f�o�r� �t�h�e� �D�A�R� �a�n�d� �o�t�h�e�r� �F�a�c�u�l�t�i�e�s� �o�f� �A�g�r�o�n�o�m�y� �a�n�d� 

�V�e�t�e�r�i�n�a�r�y� �M�e�d�i�c�i�n�e�.� �T�h�e� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m� �w�a�s� �c�r�u�c�i�a�l� �t�o� �a�u�g�m�e�n�t�i�n�g� �t�h�e� �e�f�f�o�r�t�s� �o�f� �u�n�i�v�e�r�s�i�t�i�e�s� 
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�t�o� �d�e�v�e�l�o�p� �t�h�e�i�r� �r�e�s�e�a�r�c�h� �a�n�d� �t�e�a�c�h�i�n�g� �a�c�t�i�v�i�t�i�e�s�.� �T�h�e� �O�S�S� �a�l�s�o� �h�e�l�p�e�d� �t�o� �o�r�g�a�n�i�z�e� �a�n�d� �a�d�e�q�u�a�t�e�l�y� 

�f�u�n�d� �m�o�s�t� �r�e�s�e�a�r�c�h� �p�r�o�g�r�a�m�s� �(�E�l�g�u�e�t�a�,� �1�9�8�2�)�.� �N�o�n�e�t�h�e�l�e�s�s�,� �t�h�e� �c�u�r�r�e�n�t� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� �s�y�s�t�e�m� �w�a�s� 

�b�u�r�e�a�u�c�r�a�t�i�c� �a�n�d� �c�o�n�s�t�r�a�i�n�e�d� �D�A�R� �a�n�d� �O�S�S� �e�f�f�o�r�t�s� �t�o� �e�x�e�c�u�t�e� �t�h�e�i�r� �r�e�s�e�a�r�c�h� �t�a�s�k�s�.� �T�h�i�s� 

�b�u�r�e�a�u�c�r�a�c�y� �l�i�m�i�t�e�d� �t�h�e�i�r� �c�a�p�a�c�i�t�y� �t�o� �i�m�p�l�e�m�e�n�t� �t�h�e�i�r� �r�e�s�e�a�r�c�h� �o�b�j�e�c�t�i�v�e�s� �w�i�t�h� �r�e�g�a�r�d� �t�o� �w�h�e�a�t�,� 

�f�o�r�a�g�e�s�,� �a�n�d� �a�n�i�m�a�l� �p�r�o�d�u�c�t�i�o�n�.� 

�T�h�e� �D�A�R� �a�n�d� �t�h�e� �O�S�S� �f�e�l�t� �t�h�e� �n�e�e�d� �t�o� �c�r�e�a�t�e� �a� �d�e�c�e�n�t�r�a�l�i�z�e�d� �e�n�t�i�t�y� �f�r�e�e� �f�r�o�m� �f�i�s�c�a�l� �r�e�s�t�r�a�i�n�t�s� �a�n�d� 

�j�o�i�n�t�l�y� �f�o�r�m�u�l�a�t�e�d� �a� �p�r�o�j�e�c�t� �t�h�a�t� �g�a�v�e� �l�i�f�e� �t�o� �a� �s�e�m�i�-�a�u�t�o�n�o�m�o�u�s� �n�a�t�i�o�n�a�l� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� 

�i�n�s�t�i�t�u�t�e�.� �I�n� �A�p�r�i�l� �1�9�6�4�,� �a� �D�e�c�r�e�e� �L�a�w� �a�u�t�h�o�r�i�z�e�d� �t�h�e� �I�n�s�t�i�t�u�t�o� �N�a�c�i�o�n�a�l� �d�e� �D�e�s�a�r�r�o�l�l�o� 

�A�g�r�o�p�e�c�u�a�r�i�o�,� �I�N�D�A�P�,� �t�h�e� �C�o�r�p�o�r�a�c�i�é�n� �d�e� �F�o�m�e�n�t�o� �d�e� �l�a� �P�r�o�d�u�c�c�i�é�n�,� �C�O�R�F�O�,� �t�h�e� �U�n�i�v�e�r�s�i�t�y� 

�o�f� �C�h�i�l�e�,� �t�h�e� �C�a�t�h�o�l�i�c� �U�n�i�v�e�r�s�i�t�y� �o�f� �C�h�i�l�e� �a�n�d� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �C�o�n�c�e�p�c�i�d�n� �t�o� �e�s�t�a�b�l�i�s�h� �t�h�e� 

�I�n�s�t�i�t�u�t�o� �N�a�c�i�o�n�a�l� �d�e� �I�n�v�e�s�t�i�g�a�c�i�o�n�e�s� �A�g�r�o�p�e�c�u�a�r�i�a�s�,� �I�N�I�A�.� �T�h�e�s�e� �e�n�t�i�t�i�e�s� �g�a�v�e� �I�N�I�A� �t�h�e� �j�u�d�i�c�i�a�l� 

�S�t�a�t�u�s� �o�f� �a� �c�o�r�p�o�r�a�t�i�o�n� �w�i�t�h� �p�r�i�v�a�t�e� �r�i�g�h�t�s�,� �a�u�t�o�n�o�m�o�u�s� �g�o�v�e�r�n�m�e�n�t� �f�u�n�d�i�n�g�,� �a�n�d� �e�n�o�u�g�h� 

�a�d�m�i�n�i�s�t�r�a�t�i�v�e� �f�l�e�x�i�b�i�l�i�t�y� �t�o� �c�a�r�r�y� �o�u�t� �r�e�s�e�a�r�c�h�.� �N�e�v�e�r�t�h�e�l�e�s�s�,� �a�f�t�e�r� �a� �f�e�w� �y�e�a�r�s� �o�f� �f�u�n�c�t�i�o�n�i�n�g� �a�n�d� 

�s�u�p�p�o�r�t�i�n�g� �n�a�t�i�o�n�a�l� �a�g�r�i�c�u�l�t�u�r�e�,� �I�N�I�A� �b�e�c�a�m�e� �s�t�e�a�d�i�l�y� �a�b�s�o�r�b�e�d� �b�y� �t�h�e� �f�i�s�c�a�l� �b�u�r�e�a�u�c�r�a�c�y�.� �F�i�n�a�l�l�y�,� 

�i�n� �1�9�8�0� �a� �D�e�c�r�e�e� �l�a�w� �g�a�v�e� �I�N�I�A� �b�a�c�k� �i�t�s� �a�u�t�o�n�o�m�y� �f�r�o�m� �t�h�e� �c�e�n�t�r�a�l� �g�o�v�e�r�n�m�e�n�t�.� 

�O�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�t�r�u�c�t�u�r�e� 

�G�e�n�e�r�a�l�l�y� �s�p�e�a�k�i�n�g�,� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �s�t�r�u�c�t�u�r�e� �o�f� �I�N�I�A� �h�a�s� �r�e�m�a�i�n�e�d� �u�n�c�h�a�n�g�e�d� �s�i�n�c�e� �1�9�6�4�.� 

�I�N�I�A ��s� �B�o�a�r�d� �o�f� �D�i�r�e�c�t�o�r�s� �i�s� �c�o�m�p�o�s�e�d� �o�f� �t�h�e� �M�i�n�i�s�t�e�r� �o�f� �A�g�r�i�c�u�l�t�u�r�e� �w�h�o� �a�c�t�s� �a�s� �c�h�a�i�r�m�a�n�,� 
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�I�N�I�A ��s� �E�x�e�c�u�t�i�v�e� �P�r�e�s�i�d�e�n�t�,� �t�h�e� �D�i�r�e�c�t�o�r� �o�f� �O�D�E�P�A�,� �t�w�o� �r�e�p�r�e�s�e�n�t�a�t�i�v�e�s� �o�f� �P�r�o�d�u�c�e�r�s �� 

�A�s�s�o�c�i�a�t�i�o�n�s�,� �o�n�e� �m�e�m�b�e�r� �o�f� �t�h�e� �f�o�u�n�d�i�n�g� �U�n�i�v�e�r�s�i�t�i�e�s�,� �a�n�d� �o�n�e� �p�r�o�f�e�s�s�i�o�n�a�l� �s�t�a�f�f� �o�f� �I�N�I�A�.� 

�T�o�d�a�y�,� �t�h�e� �C�h�i�l�e�a�n� �n�a�t�i�o�n�a�l� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �s�y�s�t�e�m� �i�s� �c�o�m�p�o�s�e�d� �o�f� �t�h�r�e�e� �s�u�b�s�y�s�t�e�m�s�.� �E�a�c�h� 

�o�f� �t�h�e�m� �c�o�m�p�e�t�e�s� �f�o�r� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �f�u�n�d�s�.� �O�n�e� �s�u�b�s�y�s�t�e�m� �e�m�b�r�a�c�e�s� �t�w�o� �s�t�a�t�e� �b�o�d�i�e�s�:� �I�N�I�A� 

�t�h�e� �l�a�r�g�e�s�t� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �i�n�s�t�i�t�u�t�i�o�n�,� �a�n�d� �t�h�e� �F�o�n�d�o� �d�e� �I�n�v�e�s�t�i�g�a�c�i�é�n� �A�g�r�o�p�e�c�u�a�r�i�a�,� �F�I�A�,� 

�w�i�t�h� �t�h�e� �t�a�s�k� �o�f� �s�e�t�t�i�n�g� �p�r�i�o�r�i�t�i�e�s� �a�n�d� �c�o�o�r�d�i�n�a�t�i�n�g� �m�e�c�h�a�n�i�s�m�s� �f�o�r� �f�u�n�d�i�n�g� �r�e�s�e�a�r�c�h� �a�m�o�n�g� �t�h�e� 

�s�u�b�s�y�s�t�e�m�s�.� �A� �s�e�c�o�n�d� �s�u�b�s�y�s�t�e�m� �i�s� �t�h�e� �u�n�i�v�e�r�s�i�t�y� �s�u�b�s�y�s�t�e�m� �t�h�a�t� �i�n�v�o�l�v�e�s� �m�o�r�e� �t�h�a�n� �n�i�n�e� 

�u�n�i�v�e�r�s�i�t�i�e�s� �a�n�d� �t�h�i�r�t�e�e�n� �a�g�r�i�c�u�l�t�u�r�a�l� �a�n�d� �n�o�n�-�a�g�r�i�c�u�l�t�u�r�a�l� �f�a�c�u�l�t�i�e�s� �a�l�l� �o�v�e�r� �C�h�i�l�e�.� �A�l�t�h�o�u�g�h� �t�h�e�i�r� 

�m�a�i�n� �r�e�s�p�o�n�s�a�b�i�l�i�t�y� �i�s� �t�e�a�c�h�i�n�g�,� �s�o�m�e� �l�i�m�i�t�e�d� �r�e�s�e�a�r�c�h� �a�c�t�i�v�i�t�i�e�s� �a�r�e� �u�n�d�e�r�t�a�k�e�n� �a�s� �t�h�e� 

�u�n�d�e�r�g�r�a�d�u�a�t�e� �c�u�r�r�i�c�u�l�u�m� �h�a�s� �a�l�w�a�y�s� �r�e�q�u�i�r�e�d� �a� �t�h�e�s�i�s� �f�o�r� �s�t�u�d�e�n�t�s� �t�o� �g�r�a�d�u�a�t�e� �(�E�l�g�u�e�t�a�,� �1�9�8�2�)�.� 

�F�i�n�a�l�l�y�,� �a� �t�h�i�r�d� �e�n�t�i�t�y� �c�a�l�l�e�d� �t�h�e� �p�r�i�v�a�t�e� �a�n�d� �s�e�m�i�-�p�r�i�v�a�t�e� �s�u�b�s�y�s�t�e�m� �r�e�p�r�e�s�e�n�t�s� �a� �s�m�a�l�l� �c�o�m�p�o�n�e�n�t� 

�o�f� �t�h�e� �N�A�R�S�.� �I�t� �i�n�c�l�u�d�e�s� �t�h�r�e�e� �p�r�i�v�a�t�e� �c�o�m�p�a�n�i�e�s� �m�a�i�n�l�y� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �S�N�A� �a�n�d� �t�h�e� �s�e�e�d� 

�i�n�d�u�s�t�r�y�,� �t�h�r�e�e� �s�e�m�i�-�p�r�i�v�a�t�e� �o�r�g�a�n�i�z�a�t�i�o�n�s�,� �a�n�d� �o�t�h�e�r� �p�r�i�v�a�t�e� �e�n�t�e�r�p�r�i�s�e�s� �t�h�a�t� �f�i�n�a�n�c�e� �s�o�m�e� �r�e�s�e�a�r�c�h� 

�p�r�o�g�r�a�m�s� �(�B�o�n�i�l�l�a�,� �1�9�8�9�b�)�.� �W�i�t�h� �m�o�d�e�s�t� �e�f�f�o�r�t�s�,� �o�t�h�e�r� �N�o�n�-�G�o�v�e�r�n�m�e�n�t�a�l� �O�r�g�a�n�i�z�a�t�i�o�n�s� �h�a�v�e� 

�e�m�e�r�g�e�d� �i�n� �t�h�e� �p�a�s�t� �f�i�f�t�e�e�n� �y�e�a�r�s� �c�o�n�d�u�c�t�i�n�g� �s�i�m�p�l�e�,� �a�p�p�l�i�e�d� �r�e�s�e�a�r�c�h� �e�x�p�e�r�i�m�e�n�t�s� �(�V�e�n�e�z�i�a�n�,� 

�1�9�9�2�)�.� 

�T�h�e� �o�b�j�e�c�t�i�v�e�s� �o�f� �I�N�I�A� �h�a�v�e� �c�h�a�n�g�e�d� �l�i�t�t�l�e� �s�i�n�c�e� �t�h�e� �i�n�s�t�i�t�u�t�e� �w�a�s� �f�o�u�n�d�e�d�.� �I�t�s� �c�e�n�t�r�a�l� �o�b�j�e�c�t�i�v�e� �i�s� 

�t�o� �g�e�n�e�r�a�t�e�,� �a�d�a�p�t�,� �a�n�d� �t�r�a�n�s�f�e�r� �t�e�c�h�n�o�l�o�g�i�e�s� �i�n� �o�r�d�e�r� �t�o� �i�n�c�r�e�a�s�e� �n�a�t�i�o�n�a�l� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�t�i�o�n�.� 

�T�o� �f�u�l�f�i�l�l� �t�h�i�s� �o�b�j�e�c�t�i�v�e�,� �I�N�I�A� �a�d�d�r�e�s�s�e�s� �i�t�s� �e�f�f�o�r�t�s� �t�o� �s�o�l�v�e� �p�r�o�d�u�c�t�i�o�n� �p�r�o�b�l�e�m�s� �i�n� �a� 

�m�u�l�t�i�d�i�s�c�i�p�l�i�n�a�r�y� �e�n�v�i�r�o�n�m�e�n�t�.� �A�s� �a� �c�o�m�p�l�e�m�e�n�t�a�r�y� �o�b�j�e�c�t�i�v�e�,� �I�N�I�A� �e�n�c�o�u�r�a�g�e�s� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� 

�o�f� �t�r�a�n�s�f�o�r�m�a�t�i�o�n� �p�r�o�c�e�s�s�e�s� �t�h�a�t� �i�n�c�o�r�p�o�r�a�t�e� �v�a�l�u�e� �a�d�d�e�d� �t�o� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�t�s� �a�n�d� �s�u�p�p�o�r�t�s� �a�n�y� 
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�a�c�t�i�o�n� �t�h�a�t� �c�a�n� �r�a�i�s�e� �t�h�e� �n�u�t�r�i�t�i�o�n�a�l� �s�t�a�t�u�s� �o�f� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �t�h�r�o�u�g�h� �b�e�t�t�e�r� �u�s�e� �o�f� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� 

�r�e�s�o�u�r�c�e�s�.� �T�o� �a�c�c�o�m�p�l�i�s�h� �t�h�e�i�r� �t�a�s�k�s�,� �I�N�I�A� �i�s� �c�o�m�p�o�s�e�d� �o�f� �i�t�s� �h�e�a�d�q�u�a�r�t�e�r�s� �i�n� �S�a�n�t�i�a�g�o� �a�n�d� �a� 

�n�e�t�w�o�r�k� �o�f� �f�i�v�e� �m�a�j�o�r� �e�x�p�e�r�i�m�e�n�t� �s�t�a�t�i�o�n�s�,� �e�i�g�h�t� �s�u�b�-�e�x�p�e�r�i�m�e�n�t� �s�t�a�t�i�o�n�s�,� �a�n�d� �o�n�e� �r�e�g�i�o�n�a�l� �o�f�f�i�c�e�.� 

�T�h�e�s�e� �s�t�a�t�i�o�n�s� �c�o�v�e�r� �t�h�e� �m�o�s�t� �s�i�g�n�i�f�i�c�a�n�t� �a�g�r�o�-�c�l�i�m�a�t�i�c� �a�r�e�a�s� �i�n� �t�h�e� �c�o�u�n�t�r�y�.� 

�N�a�t�i�o�n�a�l�-�l�e�v�e�l� �t�e�c�h�n�i�c�a�l� �g�o�a�l�s� �a�r�e� �c�o�n�s�i�d�e�r�e�d� �b�y� �t�h�e� �D�i�r�e�c�t�o�r� �o�f� �R�e�s�e�a�r�c�h�,� �c�h�a�r�g�e�d� �w�i�t�h� 

�c�o�o�r�d�i�n�a�t�i�n�g� �t�h�e� �R�e�s�e�a�r�c�h� �a�n�d� �S�e�r�v�i�c�e�s� �P�r�o�g�r�a�m�s�,� �a�n�d� �a� �D�i�r�e�c�t�o�r� �o�f� �T�e�c�h�n�o�l�o�g�y� �T�r�a�n�s�f�e�r�,� �w�i�t�h� 

�r�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s� �t�o� �t�h�e� �T�e�c�h�n�o�l�o�g�y� �T�r�a�n�s�f�e�r� �P�r�o�g�r�a�m�.� �A�p�p�r�o�x�i�m�a�t�e�l�y� �1�7� �p�e�r�c�e�n�t� �o�f� �I�N�I�A ��s� �s�t�a�f�f� 

�h�a�s� �b�e�e�n� �e�x�c�l�u�s�i�v�e�l�y� �e�n�g�a�g�e�d� �i�n� �f�a�r�m� �e�x�t�e�n�s�i�o�n� �a�c�t�i�v�i�t�i�t�i�e�s� �s�i�n�c�e� �t�h�e� �l�a�t�e� �1�9�7�0�s�.� �A�d�m�i�n�i�s�t�r�a�t�i�v�e� 

�d�u�t�i�e�s� �a�r�e� �i�n� �t�h�e� �h�a�n�d�s� �o�f� �a� �d�e�v�e�l�o�p�m�e�n�t� �m�a�n�a�g�e�r�,� �a� �f�i�n�a�n�c�e� �m�a�n�a�g�e�r�,� �a�n�d� �t�w�o� �d�i�r�e�c�t�o�r�s�,� �o�n�e� �f�o�r� 

�t�e�c�h�n�i�c�a�l� �s�e�r�v�i�c�e�s� �a�n�d� �t�h�e� �o�t�h�e�r� �f�o�r� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s�.� �E�a�c�h� �r�e�s�e�a�r�c�h�,� �t�e�c�h�n�o�l�o�g�y� �t�r�a�n�s�f�e�r�,� �a�n�d� 

�p�r�o�d�u�c�t�i�o�n� �p�r�o�g�r�a�m� �i�s� �o�r�g�a�n�i�z�e�d� �b�y� �s�p�e�c�i�f�i�c� �p�r�o�j�e�c�t�s� �i�n� �a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �t�h�e�i�r� �c�o�m�m�e�r�c�i�a�l� 

�i�m�p�o�r�t�a�n�c�e� �f�o�r� �C�h�i�l�e�a�n� �a�g�r�i�c�u�l�t�u�r�e�.� �I�n� �t�u�r�n�,� �t�h�e�s�e� �p�r�o�j�e�c�t�s� �a�r�e� �c�l�a�s�s�i�f�i�e�d� �b�y� �c�o�m�m�o�d�i�t�i�e�s� �a�n�d�/�o�r� 

�s�c�i�e�n�t�i�f�i�c� �d�i�s�c�i�p�l�i�n�e�s� �b�y� �t�h�e� �d�i�r�e�c�t�o�r�s� �o�f� �e�x�p�e�r�i�m�e�n�t� �s�t�a�t�i�o�n�s�.� �B�y� �1�9�8�9�,� �t�h�e� �a�c�t�i�v�e� �a�r�e�a�s� �o�r�g�a�n�i�z�e�d� 

�b�y� �p�r�o�d�u�c�t�s� �a�n�d� �d�i�s�c�i�p�l�i�n�e�s� �w�e�r�e� �a�g�r�i�c�u�l�t�u�r�a�l� �a�n�d� �l�i�v�e�s�t�o�c�k� �p�r�o�d�u�c�t�i�o�n�,� �a�g�r�o�-�e�c�o�l�o�g�y�,� �t�e�c�h�n�o�l�o�g�y� 

�t�r�a�n�s�f�e�r�,� �t�e�c�h�n�i�c�a�l� �s�e�r�v�i�c�e�s�,� �a�g�r�i�c�u�l�t�u�r�a�l� �e�c�o�n�o�m�i�c�s�,� �a�n�d� �p�r�o�d�u�c�e�r� �s�e�r�v�i�c�e�s�.� 

�I�n�i�t�i�a�l�l�y�,� �t�h�e� �N�A�R�S� �w�a�s� �s�u�p�p�o�s�e�d� �t�o� �p�r�o�m�o�t�e� �c�l�o�s�e� �c�o�l�l�a�b�o�r�a�t�i�o�n� �a�m�o�n�g� �t�h�e� �a�c�t�o�r�s� �i�n�v�o�l�v�e�d� �i�n� 

�r�e�s�e�a�r�c�h� �e�n�d�e�a�v�o�r�s�.� �T�o�d�a�y�,� �a�c�c�o�r�d�i�n�g� �t�o� �V�e�n�e�z�i�a�n�,� �t�h�e� �N�A�R�S� �l�a�c�k�s� �a� �c�o�o�r�d�i�n�a�t�e�d� �c�e�n�t�r�a�l� �s�t�r�u�c�t�u�r�e� 

�r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �p�r�o�v�i�d�i�n�g� �n�a�t�i�o�n�a�l� �g�u�i�d�e�l�i�n�e�s� �f�o�r� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h�.� �A�d�v�o�c�a�t�i�n�g� �t�h�e� �s�t�r�o�n�g� �f�r�e�e�-� 

�m�a�r�k�e�t� �p�o�l�i�c�y� �o�r�i�e�n�t�a�t�i�o�n� �a�d�o�p�t�e�d� �o�v�e�r� �t�h�e� �p�a�s�t� �n�i�n�e�t�e�e�n� �y�e�a�r�s�,� �V�e�n�e�z�i�a�n� �p�o�i�n�t�s� �o�u�t� �t�h�a�t� �n�a�t�i�o�n�-� 

�w�i�d�e� �c�o�m�p�e�t�i�t�i�o�n� �f�o�r� �r�e�s�e�a�r�c�h� �f�u�n�d�s� �h�a�s� �t�e�n�d�e�d� �t�o� �i�s�o�l�a�t�e� �e�a�c�h� �s�u�b�s�y�s�t�e�m� �a�n�d� �s�o�m�e�t�i�m�e�s� �h�a�s� �p�u�t� 

�t�h�e�m� �i�n� �a�n�t�a�g�o�n�i�s�t�i�c� �p�o�s�i�t�i�o�n�s� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �e�a�c�h� �o�t�h�e�r�.� �T�h�u�s�,� �c�o�o�p�e�r�a�t�i�o�n� �a�n�d� �r�e�s�e�a�r�c�h� �l�i�n�k�a�g�e�s� 
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�b�e�t�w�e�e�n� �I�N�I�A� �a�n�d� �o�t�h�e�r� �N�A�R�S ��s� �c�o�m�p�o�n�e�n�t�s� �a�r�e� �m�i�n�i�m�a�l� �d�e�s�p�i�t�e� �t�h�e� �s�i�g�n�i�n�g� �o�f� �a� �f�e�w� 

�c�o�l�l�a�b�o�r�a�t�i�v�e� �r�e�s�e�a�r�c�h� �a�g�r�e�e�m�e�n�t�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �o�n�l�y� �f�o�r�m�a�l� �l�i�n�k�a�g�e� �a�m�o�n�g� �I�N�I�A�,� �t�h�e� 

�u�n�i�v�e�r�s�i�t�y� �s�u�b�s�y�s�t�e�m�,� �a�n�d� �t�h�e� �p�r�i�v�a�t�e� �a�n�d� �s�e�m�i�-�p�r�i�v�a�t�e� �s�u�b�s�y�s�t�e�m� �i�s� �r�e�s�t�r�i�c�t�e�d� �t�o� �a� �n�a�t�i�o�n�a�l� �s�e�e�d� 

�t�e�s�t�i�n�g� �a�n�d� �e�v�a�l�u�a�t�i�o�n� �p�r�o�g�r�a�m�.� �I�n�f�o�r�m�a�l� �a�n�d� �p�r�o�f�e�s�s�i�o�n�a�l� �l�i�n�k�a�g�e�s� �w�i�t�h� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� 

�c�o�m�m�u�n�i�t�y�,� �a�l�t�h�o�u�g�h� �a�b�u�n�d�a�n�t�,� �d�o� �n�o�t� �i�m�p�l�y� �t�h�a�t� �t�h�e� �N�A�R�S� �i�s� �s�t�r�o�n�g�l�y� �l�i�n�k�e�d� �t�o�g�e�t�h�e�r�.� 

�H�u�m�a�n� �R�e�s�o�u�r�c�e�s� 

�B�e�t�w�e�e�n� �1�9�6�0� �a�n�d� �1�9�9�0� �t�h�e� �p�u�b�l�i�c� �r�e�s�e�a�r�c�h� �s�y�s�t�e�m� �i�n�c�r�e�a�s�e�d� �i�t�s� �r�e�s�e�a�r�c�h� �p�e�r�s�o�n�n�e�l� �1�.�9� �t�i�m�e�s� �f�r�o�m� 

�1�2�1� �t�o� �2�3�0� �r�e�s�e�a�r�c�h�e�r�s� �(�T�a�b�l�e� �I�I�.�4�)�.� �A�u�s�t�e�r�i�t�y� �m�e�a�s�u�r�e�s�,� �p�o�l�i�t�i�c�a�l� �d�i�s�t�r�e�s�s�,� �a�n�d� �s�t�r�a�t�e�g�i�c� 

�m�a�n�a�g�e�m�e�n�t� �e�r�r�o�r�s� �r�e�s�u�l�t�e�d� �i�n� �s�o�m�e� �s�t�a�f�f� �l�o�s�s�e�s� �i�n� �p�a�r�t�i�c�u�l�a�r� �y�e�a�r�s� �(�E�l�g�u�e�t�a�,� �1�9�8�2�)�.� �B�y� �1�9�9�0�,� 

�a�b�o�u�t� �1�5� �p�e�r�c�e�n�t� �o�f� �I�N�I�A ��s� �r�e�s�e�a�r�c�h�e�r�s� �h�e�l�d� �d�o�c�t�o�r�a�t�e� �d�e�g�r�e�e�s� �w�h�e�r�e�a�s� �a�b�o�u�t� �3�0� �p�e�r�c�e�n�t� �h�e�l�d� 

�m�a�s�t�e�r� �d�e�g�r�e�e�s�.� �T�h�i�s� �r�e�p�r�e�s�e�n�t�s� �a� �2�0� �p�e�r�c�e�n�t� �i�n�c�r�e�a�s�e� �i�n� �t�h�e� �p�r�o�p�o�r�t�i�o�n� �o�f� �I�N�J�A ��s� �p�e�r�s�o�n�n�e�l� �w�i�t�h� 

�g�r�a�d�u�a�t�e� �t�r�a�i�n�i�n�g� �o�v�e�r� �t�h�e� �l�a�s�t� �t�w�o� �d�e�c�a�d�e�s�.� �F�o�r� �a� �l�o�n�g� �t�i�m�e�,� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �h�a�s� �b�e�e�n� �t�h�e� 

�p�r�i�m�a�r�y� �s�o�u�r�c�e� �o�f� �g�r�a�d�u�a�t�e� �t�r�a�i�n�i�n�g� �f�o�l�l�o�w�e�d� �b�y� �t�h�e� �U�n�i�t�e�d� �K�i�n�g�d�o�m�,� �F�r�a�n�c�e�,� �a�n�d� �N�e�w� �Z�e�a�l�a�n�d�.� 

�I�n� �1�9�8�9�,� �t�h�e� �s�u�p�p�o�r�t�i�n�g� �p�e�r�s�o�n�n�e�l� �w�a�s� �c�o�m�p�r�i�s�e�d� �o�f� �1�8�4� �t�e�c�h�n�i�c�i�a�n�s� �a�n�d� �1�7�7� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� 

�o�f�f�i�c�e�r�s�,� �l�a�b�o�r�a�t�o�r�y� �t�e�c�h�n�i�c�i�a�n�s�,� �a�n�d� �m�a�i�n�t�e�n�a�n�c�e� �w�o�r�k�e�r�s�.� �I�n� �a�d�d�i�t�i�o�n�,� �m�o�r�e� �t�h�a�n� �6�7�0� �a�g�r�i�c�u�l�t�u�r�a�l� 

�w�o�r�k�e�r�s� �c�o�n�t�r�i�b�u�t�e�d� �t�o� �f�o�r�m� �a� �t�o�t�a�l� �l�a�b�o�r� �f�o�r�c�e� �o�f� �1�,�2�7�0� �e�m�p�l�o�y�e�e�s� �(�B�o�n�i�l�l�a�,� �1�9�8�9�b�)�.� 
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�T�a�b�l�e� �I�I�.�4� 

�R�e�s�e�a�r�c�h�e�r�s� �i�n�v�o�l�v�e�d� �i�n� �P�u�b�l�i�c�l�y�-�f�u�n�d�e�d� �A�g�r�i�c�u�l�t�u�r�a�l� �R�e�s�e�a�r�c�h� 

�-�V�a�r�i�o�u�s� �Y�e�a�r�s�-� 

� � 

� � 

�Y�e�a�r�s� �P�h�D� �M�S�c� �B�S�c� �«� �T�o�t�a�l� 

�1�9�6�0� �-�-�-� �-�-�-� �-�-�-� �1�2�1� 

�1�9�7�0� �t� �1�1� �2�8� �1�1�4� �1�5�3� 

�1�9�8�0�.� �1�7� �3�6� �1�1�5� �1�6�8� 

�1�9�9�0� �.� �3�5� �7�0� �1�2�5� �2�3�0� 

� � 

�N�o�t�e�:� �a�)� �I�n�c�l�u�d�e�s� �a�g�r�i�c�u�l�t�u�r�a�l� �e�n�g�i�n�e�e�r�s�,� �d�o�c�t�o�r�s� �i�n� �m�e�d�i�c�i�n�e� �v�e�t�e�r�i�n�a�r�y�,� �a�n�d� �o�t�h�e�r� �p�r�o�f�e�s�s�i�o�n�a�l�s�.� 

�b�)� �S�o�u�r�c�e�:� �P�.� �P�a�r�d�e�y� �a�n�d� �H�.� �R�o�s�e�b�o�o�m�.� �A�g�r�i�c�u�l�t�u�r�a�l� �R�e�s�e�a�r�c�h� �I�n�d�i�c�a�t�o�r�s� �S�e�r�i�e�s�.� �G�r�e�a�t� �B�r�i�t�a�i�n�:� �C�a�m�b�r�i�d�g�e� 
�U�n�i�v�e�r�s�i�t�y� �P�r�e�s�s�,� �1�9�8�9�.� 

�c�)� �S�o�u�r�c�e�:� �E�.� �V�e�n�e�z�i�a�n�.� �A�g�r�i�c�u�l�t�u�r�a�l� �R�e�s�e�a�r�c�h� �i�n� �a� �G�r�o�w�i�n�g� �E�c�o�n�o�m�y�:� �T�h�e� �C�a�s�e� �o�f� �C�h�i�l�e�,� �1�9�7�0� �-� �1�9�9�0�.� 
�A�g�r�i�c�u�l�t�u�r�a�l� �D�i�v�i�s�i�o�n�.� �T�h�e� �W�o�r�l�d� �B�a�n�k�.� �W�a�s�h�i�n�g�t�o�n� �D�.�C�.�,� �1�9�9�2�.� 
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�F�i�n�a�n�c�i�a�l� �R�e�s�o�u�r�c�e�s� 

�F�r�o�m� �t�h�e� �t�i�m�e� �I�N�I�A� �w�a�s� �c�r�e�a�t�e�d�,� �m�o�s�t� �o�f� �i�t�s� �f�i�n�a�n�c�i�a�l� �r�e�s�o�u�r�c�e�s� �f�o�r� �r�e�s�e�a�r�c�h� �a�n�d� �t�e�c�h�n�o�l�o�g�y� 

�t�r�a�n�s�f�e�r� �h�a�v�e� �c�o�m�e� �f�r�o�m� �t�h�e� �M�i�n�i�s�t�r�y� �o�f� �A�g�r�i�c�u�l�t�u�r�e�.� �I�n� �1�9�8�0�,� �I�N�I�A� �w�e�n�t� �i�n�t�o� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� 

�r�e�s�t�r�u�c�t�u�r�i�n�g� �t�h�a�t� �a�d�d�e�d� �m�o�r�e� �f�i�n�a�n�c�i�n�g� �s�o�u�r�c�e�s�.� �S�i�n�c�e� �t�h�e�n�,� �i�t�s� �a�c�t�i�v�i�t�i�e�s� �h�a�v�e� �b�e�e�n� �f�i�n�a�n�c�e�d� �l�e�s�s� 

�b�y� �t�h�e� �c�e�n�t�r�a�l� �g�o�v�e�r�n�m�e�n�t� �a�n�d� �o�t�h�e�r� �s�t�a�t�e� �d�e�p�e�n�d�e�n�c�i�e�s�.� �T�o� �o�v�e�r�c�o�m�e� �d�i�m�i�n�i�s�h�e�d� �s�t�a�t�e� �f�u�n�d�s� �a�s� 

�a� �s�o�u�r�c�e� �o�f� �f�i�n�a�n�c�i�n�g�,� �I�N�I�A� �r�e�s�o�r�t�e�d� �t�o� �t�h�e� �s�e�l�f�-�g�e�n�e�r�a�t�i�o�n� �o�f� �r�e�s�o�u�r�c�e�s� �b�y� �s�e�l�l�i�n�g� �c�e�r�t�i�f�i�e�d� �s�e�e�d�s� 

�a�s� �w�e�l�l� �a�s� �p�r�o�d�u�c�t�s� �a�n�d� �s�u�b�-�p�r�o�d�u�c�t�s� �c�o�m�i�n�g� �f�r�o�m� �e�x�p�e�r�i�m�e�n�t�a�l� �h�e�r�d�s� �o�r� �o�t�h�e�r� �r�e�s�e�a�r�c�h� 

�e�x�p�e�r�i�m�e�n�t�s�.� �T�h�e�r�e� �h�a�v�e� �b�e�e�n� �s�o�m�e� �y�e�a�r�s� �i�n� �w�h�i�c�h� �s�e�l�l�i�n�g� �f�i�x�e�d� �a�s�s�e�t�s� �h�a�s� �b�e�e�n� �i�m�p�o�r�t�a�n�t�.� �F�i�n�a�l�l�y�,� 

�a� �t�h�i�r�d� �s�o�u�r�c�e� �o�f� �f�u�n�d�s� �c�o�m�e�s� �f�r�o�m� �r�e�s�e�a�r�c�h� �c�o�n�t�r�a�c�t�s� �w�i�t�h� �p�u�b�l�i�c� �a�n�d� �p�r�i�v�a�t�e� �i�n�s�t�i�t�u�t�i�o�n�s�.� �T�h�i�s� 

�f�i�n�a�n�c�i�n�g� �s�c�h�e�m�e� �h�a�s� �b�e�e�n� �s�i�g�n�i�f�i�c�a�n�t� �d�e�s�p�i�t�e� �t�h�e� �l�a�r�g�e� �n�u�m�b�e�r� �o�f� �p�r�o�j�e�c�t�s� �i�n�v�o�l�v�e�d� �(�B�o�n�i�l�l�a�,� 

�1�9�8�9�a�)�.� 

�T�h�e� �e�v�o�l�u�t�i�o�n� �o�f� �r�e�a�l� �p�u�b�l�i�c� �r�e�s�e�a�r�c�h� �e�x�p�e�n�d�i�t�u�r�e�s� �o�n� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �i�s� �p�r�e�s�e�n�t�e�d� �i�n� �F�i�g�u�r�e� 

�I�I�.�2�.� �A�n� �i�m�p�o�r�t�a�n�t� �i�n�c�r�e�a�s�e� �i�n� �g�o�v�e�r�n�m�e�n�t� �o�u�t�l�a�y�s� �i�s� �o�b�s�e�r�v�e�d� �a�f�t�e�r� �t�h�e� �c�r�e�a�t�i�o�n� �o�f� �I�N�I�A� �i�n� �1�9�6�4�.� 

�I�n� �1�9�8�8�,� �I�N�I�A ��s� �b�u�d�g�e�t� �w�a�s� �a�l�m�o�s�t� �s�i�x�t�e�e�n� �t�i�m�e�s� �t�h�a�t� �i�n� �1�9�5�0�.� �T�h�a�t� �i�s�,� �a�n� �i�n�c�r�e�a�s�e� �f�r�o�m� �a�b�o�u�t� �1�3�6� 

�m�i�l�l�i�o�n� �o�f� �1�9�8�5� �C�h�i�l�e�a�n� �p�e�s�o�s� �t�o� �a�b�o�u�t� �2�,�1�8�9� �m�i�l�l�i�o�n� �o�f� �1�9�8�5� �C�h�i�l�e�a�n� �p�e�s�o�s�.� �S�u�c�h� �a�n� �i�n�c�r�e�a�s�e� �i�n� 

�e�x�p�e�n�d�i�t�u�r�e�s� �i�n� �t�h�e� �l�a�t�t�e�r� �y�e�a�r�s� �w�a�s� �l�a�r�g�e�l�y� �i�n�f�l�u�e�n�c�e�d� �b�y� �a� �l�o�a�n� �p�r�o�v�i�d�e�d� �i�n� �1�9�8�6� �b�y� �t�h�e� �I�n�t�e�r�-� 

�A�m�e�r�i�c�a�n� �D�e�v�e�l�o�p�m�e�n�t� �B�a�n�k�,� �I�D�B�,� �f�o�r� �$� �3�2�.�5� �m�i�l�l�i�o�n� �t�o� �e�s�s�e�n�t�i�a�l�l�y� �f�i�n�a�n�c�e� �b�o�t�h� �c�a�p�i�t�a�l� �a�n�d� 

�O�p�e�r�a�t�i�n�g� �e�x�p�e�n�s�e�s� �a�s� �w�e�l�l� �a�s� �t�o� �e�x�p�a�n�d� �t�h�e� �a�d�v�a�n�c�e�d� �t�r�a�i�n�i�n�g� �o�f� �I�N�I�A ��s� �s�t�a�f�f� �(�V�e�n�e�z�i�a�n�,� �1�9�9�2�)�.� 

�D�e�s�p�i�t�e� �r�e�f�l�e�c�t�i�n�g� �a�n� �u�p�w�a�r�d� �t�r�e�n�d�,� �I�N�I�A ��s� �b�u�d�g�e�t� �h�a�s� �f�l�u�c�t�u�a�t�e�d� �o�v�e�r� �t�i�m�e� �m�a�i�n�l�y� �d�u�e� �t�o� 

�e�c�o�n�o�m�i�c� �a�n�d� �p�o�l�i�t�i�c�a�l� �e�v�e�n�t�s�.� �A�l�t�o�g�e�t�h�e�r� �I�N�I�A� �a�n�d� �F�I�A� �a�c�c�o�u�n�t�e�d� �i�n� �t�h�e� �1�9�8�0�s� �f�o�r� �a�b�o�u�t� �7�8� 
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�5�5� �C�h�i�l�e�a�n� �A�g�r�i�c�u�l�t�u�r�e



�p�e�r�c�e�n�t� �o�f� �t�h�e� �c�u�r�r�e�n�t� �N�A�R�S� �r�e�s�e�a�r�c�h� �e�x�p�e�n�d�i�t�u�r�e�s�.� �E�x�p�e�n�d�i�t�u�r�e�s� �m�a�d�e� �o�n� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� 

�b�y� �t�h�e� �p�o�o�l� �o�f� �u�n�i�v�e�r�s�i�t�i�e�s� �a�n�d� �f�a�c�u�l�t�i�e�s� �h�a�v�e� �g�a�i�n�e�d� �i�n� �i�m�p�o�r�t�a�n�c�e� �e�v�e�n� �t�h�o�u�g�h� �a�t� �a� �l�o�w�e�r� �r�a�t�e� �t�h�a�n� 

�I�N�I�A ��s� �e�x�p�e�n�d�i�t�u�r�e�s�.� �I�n� �t�h�e� �l�a�s�t� �d�e�c�a�d�e�,� �t�h�e� �s�h�a�r�e� �o�f� �r�e�s�e�a�r�c�h� �e�x�p�e�n�d�i�t�u�r�e�s� �o�f� �t�h�e�s�e� �l�e�a�r�n�i�n�g� 

�i�n�s�t�i�t�u�t�i�o�n�s� �h�a�s� �r�e�p�r�e�s�e�n�t�e�d� �o�n� �a�v�e�r�a�g�e� �a�r�o�u�n�d� �2�1� �p�e�r�c�e�n�t� �o�f� �a�l�l� �N�A�R�S ��s� �b�u�d�g�e�t�.� 

�P�r�i�v�a�t�e� �S�e�c�t�o�r� 

�A�l�t�h�o�u�g�h� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �i�n� �C�h�i�l�e� �w�a�s� �i�n�i�t�i�a�l�l�y� �f�i�n�a�n�c�e�d� �b�y� �t�h�e� �p�r�i�v�a�t�e� �s�e�c�t�o�r�,� �t�o�d�a�y� �t�h�e� 

�p�r�i�v�a�t�e� �s�e�c�t�o�r� �p�l�a�y�s� �a� �l�i�m�i�t�e�d� �r�o�l�e� �a�n�d�,� �w�i�t�h� �t�h�e� �e�x�c�e�p�t�i�o�n� �o�f� �f�r�u�i�t�s�,� �m�o�s�t� �o�f� �t�h�e� �s�e�c�t�o�r�a�l� �r�e�s�e�a�r�c�h� 

�i�s� �c�o�n�c�e�n�t�r�a�t�e�d� �i�n� �t�h�e� �p�u�b�l�i�c� �s�e�c�t�o�r�.� �R�e�s�e�a�r�c�h� �e�x�p�e�n�d�i�t�u�r�e�s� �b�y� �p�r�i�v�a�t�e� �c�o�m�p�a�n�i�e�s� �b�a�r�e�l�y� �r�e�p�r�e�s�e�n�t�s� 

�1�.�0� �p�e�r�c�e�n�t� �o�f� �t�o�t�a�l� �N�A�R�S� �e�x�p�e�n�d�i�t�u�r�e�s� �b�y� �m�e�a�n�s� �o�f� �s�p�e�c�i�f�i�c� �c�o�n�t�r�a�c�t�s� �a�n�d� �p�r�o�j�e�c�t� �a�g�r�e�e�m�e�n�t�s� 

�(�V�e�n�e�z�i�a�n�,� �1�9�9�2�)�.� �I�n� �t�e�r�m�s� �o�f� �h�u�m�a�n� �r�e�s�o�u�r�c�e�s�,� �t�h�e� �r�o�l�e� �o�f� �t�h�e� �p�r�i�v�a�t�e� �s�e�c�t�o�r� �h�a�s� �a�l�s�o� �g�r�a�d�u�a�l�l�y� 

�d�i�m�i�n�i�s�h�e�d� �s�i�n�c�e� �t�h�e� �1�9�5�0�s�.� �A�l�s�o� �p�r�i�v�a�t�e� �c�o�m�p�a�n�i�e�s� �h�a�v�e� �s�p�e�c�i�a�l�i�z�e�d� �i�n� �g�e�n�e�t�i�c� �s�e�l�e�c�t�i�o�n� �a�n�d� �t�h�e� 

�p�r�o�d�u�c�t�i�o�n� �a�n�d� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �s�e�e�d�s�.� �T�h�e�r�e�f�o�r�e�,� �P�r�a�y� �(�1�9�8�9�)� �c�o�n�c�l�u�d�e�s� �t�h�a�t� �t�h�e�r�e� �i�s� �n�o� �e�v�i�d�e�n�c�e� 

�t�h�a�t� �t�h�e� �p�r�i�v�a�t�e� �b�r�e�e�d�i�n�g� �s�e�c�t�o�r� �i�n� �C�h�i�l�e� �h�a�s� �s�t�i�m�u�l�a�t�e�d� �m�o�r�e� �p�r�i�v�a�t�e� �r�e�s�e�a�r�c�h�.� �I�n� �f�a�c�t�,� �a�n�y� �i�m�p�a�c�t� 

�o�f� �p�r�i�v�a�t�e� �b�r�e�e�d�i�n�g� �r�e�s�e�a�r�c�h� �h�a�s� �b�e�e�n� �o�v�e�r�w�h�e�l�m�e�d� �b�y� �t�h�e� �d�e�c�l�i�n�e� �i�n� �d�e�m�a�n�d� �f�o�r� �w�h�e�a�t� �s�e�e�d� �a�n�d� 

�i�m�p�o�r�t�a�t�i�o�n� �o�f� �t�e�c�h�n�o�l�o�g�y� �f�r�o�m� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �a�n�d� �A�r�g�e�n�t�i�n�a�.� 

�T�h�e� �f�r�u�i�t� �b�o�o�m� �e�x�p�e�r�i�e�n�c�e�d� �b�y� �C�h�i�l�e� �w�a�s� �u�n�d�o�u�b�t�e�d�l�y� �b�o�o�s�t�e�d� �b�y� �t�h�e� �g�r�e�a�t� �a�m�o�u�n�t�s� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� 

�t�e�c�h�n�o�l�o�g�y� �g�e�n�e�r�a�t�e�d� �b�y� �p�u�b�l�i�c� �r�e�s�e�a�r�c�h� �i�n�s�t�i�t�u�t�i�o�n�s� �i�n� �1�9�6�0�s� �a�n�d� �b�e�g�i�n�n�i�n�g� �1�9�7�0�s�.� �H�o�w�e�v�e�r�,� �t�h�e� 

�p�r�i�v�a�t�e� �f�r�u�i�t� �s�e�c�t�o�r� �h�a�s� �a�l�s�o� �b�e�e�n� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �v�a�r�i�e�d� �a�n�d� �b�r�o�a�d�l�y� �d�i�f�f�u�s�e�d� �t�e�c�h�n�o�l�o�g�i�c�a�l� 

�a�d�v�a�n�c�e�s� �d�u�r�i�n�g� �a� �p�e�r�i�o�d� �o�f� �r�a�p�i�d� �t�e�c�h�n�o�l�o�g�i�c�a�l� �c�h�a�n�g�e� �b�e�c�a�u�s�e� �e�x�p�o�r�t�e�r�s� �a�t�t�r�a�c�t�e�d� �a�n�d� �h�i�r�e�d� 
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�o�u�t�s�t�a�n�d�i�n�g� �t�e�c�h�n�i�c�a�l� �s�t�a�f�f�s� �o�u�t� �o�f� �I�N�I�A�,� �t�h�e� �U�n�i�v�e�r�s�i�t�i�e�s�,� �a�n�d� �t�h�e� �M�i�n�i�s�t�r�y� �o�f� �A�g�r�i�c�u�l�t�u�r�e�.� �T�h�i�s� 

�s�i�t�u�a�t�i�o�n� �i�n�c�r�e�a�s�e�d� �i�n� �t�h�e� �l�a�t�e� �1�9�7�0�s� �w�h�e�n� �t�h�e� �f�r�u�i�t� �b�o�o�m� �w�a�s� �g�a�i�n�i�n�g� �s�p�e�e�d� �a�n�d� �t�h�e� �g�o�v�e�r�n�m�e�n�t� 

�r�e�d�u�c�e�d� �s�a�l�a�r�i�e�s� �a�n�d� �r�e�s�e�a�r�c�h� �b�u�d�g�e�t�s� �(�J�a�r�v�i�s� �a�n�d� �C�I�E�P�L�A�N�,� �1�9�9�1�)�.� 

�B�y� �t�h�a�t� �t�i�m�e�,� �p�u�b�l�i�c� �r�e�s�e�a�r�c�h� �s�t�a�f�f� �w�e�r�e� �a�l�l�o�w�e�d� �t�o� �i�n�c�r�e�a�s�e� �t�h�e�i�r� �o�u�t�s�i�d�e� �c�o�n�s�u�l�t�i�n�g�,� �t�h�u�s� �r�e�d�u�c�i�n�g� 

�t�h�e� �s�t�a�n�d�a�r�d� �i�n�s�t�i�t�u�t�i�o�n�a�l� �w�o�r�k� �w�e�e�k� �o�n� �f�r�u�i�t� �r�e�s�e�a�r�c�h�.� �A�l�t�h�o�u�g�h� �i�t� �h�a�s� �s�e�e�m�e�d� �p�r�o�f�i�t�a�b�l�e� �i�n� �t�h�e� 

�s�h�o�r�t�-�r�u�n� �t�o� �s�h�i�f�t� �s�o�m�e� �r�e�s�e�a�r�c�h� �e�x�p�e�r�t�i�s�e� �t�o� �p�r�i�v�a�t�e� �e�x�p�o�r�t�e�r�s� �a�n�d� �t�o� �a�l�l�o�w� �t�h�e�m� �t�o� �h�e�l�p� �s�o�l�v�e� 

�p�r�o�b�l�e�m�s� �o�f� �a� �p�r�e�s�s�i�n�g� �n�a�t�u�r�e�,� �i�n� �t�h�e� �l�o�n�g�-�r�u�n�,� �t�h�e� �p�u�b�l�i�c� �s�e�c�t�o�r� �i�s� �t�h�e� �o�n�l�y� �a�g�e�n�t� �t�o� �u�n�d�e�r�t�a�k�e� �t�h�e� 

�k�i�n�d�s� �o�f� �r�e�s�e�a�r�c�h� �v�i�e�w�e�d� �a�s� �n�o�n�-�p�r�o�f�i�t�a�b�l�e� �y�e�t� �s�o�c�i�a�l�l�y� �w�o�r�t�h�w�h�i�l�e� �b�y� �t�h�e� �p�r�i�v�a�t�e� �s�e�c�t�o�r�.� �A�n�d�,� 

�I�N�I�A ��s� �r�e�s�e�a�r�c�h� �c�a�p�a�c�i�t�y� �h�a�s� �b�e�e�n� �w�e�a�k�e�n�e�d� �b�y� �t�h�i�s� �s�h�i�f�t� �J�a�r�v�i�s� �a�n�d� �C�I�E�P�L�A�N�,� �1�9�9�1�;� �E�l�g�u�e�t�a�,� 

�1�9�8�2�)�.� �I�n� �e�x�t�e�n�s�i�o�n�,� �I�N�I�A� �a�l�s�o� �r�e�d�i�r�e�c�t�e�d� �i�t�s� �e�f�f�o�r�t�s� �t�o� �a�s�s�i�s�t�i�n�g� �p�r�e�d�o�m�i�n�a�n�t�l�y� �l�a�r�g�e� �p�r�o�d�u�c�e�r�s� �a�n�d� 

�t�o� �i�d�e�n�t�i�f�y�i�n�g� �a�n�d� �t�r�a�n�s�f�e�r�r�i�n�g� �n�o�n�-�f�r�u�i�t� �t�e�c�h�n�o�l�o�g�i�e�s� �t�o� �t�h�e�m�.� 

�I�n�t�e�r�n�a�t�i�o�n�a�l� �T�e�c�h�n�o�l�o�g�y� �A�v�a�i�l�a�b�i�l�i�t�y� 

�T�h�e� �N�A�R�S� �p�a�r�t�i�c�i�p�a�t�e�s� �i�n� �s�e�v�e�r�a�l� �i�n�t�e�r�n�a�t�i�o�n�a�l� �n�e�t�w�o�r�k�s� �f�o�r� �a�g�r�i�c�u�l�t�u�r�e�.� �T�h�e� �m�a�i�n� �i�n�t�e�r�n�a�t�i�o�n�a�l� 

�n�e�t�w�o�r�k� �i�n� �w�h�i�c�h� �I�N�I�A� �i�s� �i�n�v�o�l�v�e�d� �i�s� �t�h�e� �P�r�o�g�r�a�m�a� �C�o�o�p�e�r�a�t�i�v�o� �e�n� �I�n�v�e�s�t�i�g�a�c�i�é�n� �p�a�r�a� �e�l� �C�o�n�o� 

�S�u�r�,� �P�R�O�C�I�S�U�R�,� �s�p�o�n�s�o�r�e�d� �b�y� �t�h�e� �I�n�t�e�r�-�A�m�e�r�i�c�a�n� �I�n�s�t�i�t�u�t�e� �o�f� �C�o�o�p�e�r�a�t�i�o�n� �o�n� �A�g�r�i�c�u�l�t�u�r�e�,� �I�I�C�A�,� 

�a�n�d� �t�h�e� �I�D�B�.� �P�R�O�C�I�S�U�R� �i�n�v�o�l�v�e�s� �t�h�e� �s�i�x� �s�o�u�t�h�e�r�n� �c�o�u�n�t�r�i�e�s� �o�f� �S�o�u�t�h�-�A�m�e�r�i�c�a�  ��.� �T�h�i�s� �n�e�t�w�o�r�k� 

�h�a�s� �b�e�e�n� �i�n�s�t�r�u�m�e�n�t�a�l� �i�n� �e�n�h�a�n�c�i�n�g� �n�a�t�i�o�n�a�l� �r�e�s�e�a�r�c�h� �p�r�o�g�r�a�m�s� �a�n�d� �f�a�c�i�l�i�t�a�t�i�n�g� �t�h�e� �e�x�c�h�a�n�g�e� �o�f� 

�a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �r�e�s�u�l�t�s� �a�m�o�n�g� �t�h�e� �m�e�m�b�e�r� �c�o�u�n�t�r�i�e�s�.� �I�n� �a� �r�e�c�e�n�t� �s�t�u�d�y� �c�o�n�d�u�c�t�e�d� �b�y� �E�v�e�n�s�o�n� 

� � 

 �� �T�h�e�s�e� �c�o�u�n�t�r�i�e�s� �a�r�e� �A�r�g�e�n�t�i�n�a�,� �B�o�l�i�v�i�a�,� �B�r�a�z�i�l�,� �C�h�i�l�e�,� �P�a�r�a�g�u�a�y�,� �a�n�d� �U�r�u�g�u�a�y�.� 
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�a�n�d� �d�a� �C�r�u�z� �(�1�9�9�2�)�,� �i�n�t�e�r�n�a�l� �r�a�t�e�s� �o�f� �r�e�t�u�r�n� �t�o� �P�R�O�C�I�S�U�R� �r�e�s�e�a�r�c�h� �a�v�e�r�a�g�e�d� �1�6�0� �p�e�r�c�e�n�t�.� �T�h�e�s�e� 

�e�x�t�r�e�m�e�l�y� �h�i�g�h� �p�a�y�o�f�f�s� �t�o� �t�h�e� �P�R�O�C�I�S�U�R� �p�r�o�g�r�a�m� �a�l�m�o�s�t� �d�o�u�b�l�e� �t�h�e� �r�a�t�e�s� �o�f� �r�e�t�u�r�n� �o�b�t�a�i�n�e�d� �f�r�o�m� 

�r�e�s�e�a�r�c�h� �i�n�v�e�s�t�m�e�n�t�s� �s�p�o�n�s�o�r�e�d� �b�y� �t�h�e� �I�n�t�e�r�n�a�t�i�o�n�a�l� �A�g�r�i�c�u�l�t�u�r�a�l� �R�e�s�e�a�r�c�h� �C�e�n�t�e�r�s� �i�n� �L�a�t�i�n� 

�A�m�e�r�i�c�a�.� �A�l�t�h�o�u�g�h� �F�A�O� �m�a�i�n�t�a�i�n�s� �s�o�m�e� �r�e�g�i�o�n�a�l� �t�e�c�h�n�i�c�a�l� �c�o�o�p�e�r�a�t�i�o�n� �n�e�t�w�o�r�k�s� �i�n� �w�h�i�c�h� �I�N�I�A� 

�p�a�r�t�i�c�i�p�a�t�e�s�,� �F�A�O ��s� �a�c�t�i�v�i�t�i�e�s� �a�r�e� �n�o�t� �a�l�w�a�y�s� �r�e�l�a�t�e�d� �t�o� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h�,� �a�n�d� �t�h�e�r�e�f�o�r�e�,� �t�h�e�i�r� 

�i�m�p�a�c�t�s� �h�a�v�e� �b�e�e�n� �l�e�s�s� �i�m�p�o�r�t�a�n�t� �(�E�l�g�u�e�t�a�,� �1�9�8�2�)� 

�T�h�e� �u�n�i�v�e�r�s�i�t�i�e�s� �a�n�d� �t�o� �a� �d�e�g�r�e�e�,� �I�N�I�A�,� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �a�c�a�d�e�m�i�c� �a�n�d� �p�r�o�f�e�s�s�i�o�n�a�l� �n�e�t�w�o�r�k�s� �a�t� �t�h�e� 

�n�a�t�i�o�n�a�l� �a�n�d� �L�a�t�i�n� �A�m�e�r�i�c�a�n� �l�e�v�e�l�s� �s�u�c�h� �a�s� �A�s�o�c�i�a�c�i�é�n� �L�a�t�i�n�o�-�A�m�e�r�i�c�a�n�a� �d�e� �P�r�o�d�u�c�c�i�é�n� �A�n�i�m�a�l�,� 

�A�L�P�A�,� �a�n�d� �R�e�d� �d�e� �I�n�v�e�s�t�i�g�a�c�i�é�n� �A�g�r�o�p�e�c�u�a�r�i�a�,� �R�E�D�I�N�A�.� �T�h�e�s�e� �n�e�t�w�o�r�k�s� �m�e�e�t� �p�e�r�i�o�d�i�c�a�l�l�y� �a�n�d� 

�p�r�o�v�i�d�e� �u�s�e�f�u�l� �f�o�r�u�m�s� �f�o�r� �e�x�c�h�a�n�g�e� �a�n�d� �r�e�s�e�a�r�c�h� �c�o�m�m�u�n�i�c�a�t�i�o�n�.� �O�n�e� �e�x�c�l�u�s�i�v�e�l�y� �u�n�i�v�e�r�s�i�t�y�-�b�a�s�e�d� 

�r�e�s�e�a�r�c�h� �n�e�t�w�o�r�k�,� �t�h�e� �R�e�d� �d�e� �P�a�s�t�u�r�a�s� �A�n�d�i�n�a�s� �w�i�t�h� �h�e�a�d�q�u�a�r�t�e�r�s� �i�n� �C�h�i�l�e� �w�a�s� �f�u�n�d�e�d� �b�y� �t�h�e� 

�I�D�R�C� �a�n�d� �i�n�v�o�l�v�e�s� �t�h�e� �s�i�x� �A�n�d�e�a�n� �c�o�u�n�t�r�i�e�s�.� �T�h�i�s� �n�e�t�w�o�r�k� �h�a�s� �a�n� �a�c�t�i�v�e� �m�u�l�t�i�-�c�o�u�n�t�r�y� �r�e�s�e�a�r�c�h� 

�p�r�o�g�r�a�m� �a�n�d� �h�o�l�d�s� �p�e�r�i�o�d�i�c� �r�e�g�i�o�n�a�l� �m�e�e�t�i�n�g�s� �(�V�e�n�e�z�i�a�n�,� �1�9�9�2�)�.� 

�F�o�r� �m�a�n�y� �y�e�a�r�s�,� �C�h�i�l�e� �h�a�s� �b�e�e�n� �l�i�n�k�e�d� �w�i�t�h� �s�e�v�e�r�a�l� �i�n�t�e�r�n�a�t�i�o�n�a�l� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �c�e�n�t�e�r�s� �o�f� 

�t�h�e� �C�o�n�s�u�l�t�a�t�i�v�e� �G�r�o�u�p� �o�n� �I�n�t�e�r�n�a�t�i�o�n�a�l� �A�g�r�i�c�u�l�t�u�r�a�l� �R�e�s�e�a�r�c�h�,� �C�G�I�A�R�.� �S�t�r�e�s�s�i�n�g� �t�h�e� �r�e�l�e�v�a�n�c�e� 

�o�f� �t�h�e�s�e� �i�n�t�e�r�n�a�t�i�o�n�a�l� �r�e�s�e�a�r�c�h� �n�e�t�w�o�r�k�s� �i�n� �i�m�p�r�o�v�i�n�g� �n�a�t�i�o�n�a�l� �f�o�o�d�-�c�r�o�p� �r�e�s�e�a�r�c�h�,� �V�e�n�e�z�i�a�n� 

�c�o�n�c�l�u�d�e�s� �t�h�a�t� �t�h�e�s�e� �c�e�n�t�e�r�s� �h�a�v�e� �b�e�e�n� �a�n� �i�m�p�o�r�t�a�n�t� �s�o�u�r�c�e� �o�f� �i�n�s�t�i�t�u�t�i�o�n�a�l� �i�n�n�o�v�a�t�i�o�n� �b�y� 

�t�r�a�n�s�f�e�r�i�n�g� �s�c�i�e�n�t�i�f�i�c� �a�n�d� �t�e�c�h�n�i�c�a�l� �k�n�o�w�l�e�d�g�e�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �I�n�t�e�r�n�a�t�i�o�n�a�l� �P�o�t�a�t�o� �C�e�n�t�e�r�,� �C�I�P�,� 

�t�h�e� �I�n�t�e�r�n�a�t�i�o�n�a�l� �C�e�n�t�e�r� �f�o�r� �M�a�i�z�e� �a�n�d� �W�h�e�a�t� �I�m�p�r�o�v�e�m�e�n�t�,� �C�I�M�M�Y�T�,� �a�n�d� �t�h�e� �I�n�t�e�r�n�a�t�i�o�n�a�l� 

�C�e�n�t�e�r� �f�o�r� �T�r�o�p�i�c�a�l� �A�g�r�i�c�u�l�t�u�r�e�,� �C�I�A�T�,� �h�a�v�e� �g�i�v�e�n� �v�a�l�u�a�b�l�e� �s�u�p�p�o�r�t� �t�o� �C�h�i�l�e�a�n� �a�g�r�i�c�u�l�t�u�r�e� �w�i�t�h� 

�r�e�g�a�r�d� �t�o� �v�a�r�i�e�t�a�l� �i�m�p�r�o�v�e�m�e�n�t�s� �a�n�d� �g�e�n�e�t�i�c� �m�a�t�e�r�i�a�l� �(�V�e�n�e�z�i�a�n�,� �1�9�9�2�)�.� �I�n� �a�d�d�i�t�i�o�n�,� �C�h�i�l�e�a�n� 
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�r�e�s�e�a�r�c�h�e�r�s� �h�a�v�e� �b�e�n�e�f�i�t�t�e�d� �f�r�o�m� �t�r�a�i�n�i�n�g� �a�n�d� �d�e�m�o�n�s�t�r�a�t�i�o�n� �c�o�u�r�s�e�s�.� �O�t�h�e�r� �f�o�r�m�s� �o�f� �c�o�l�l�a�b�o�r�a�t�i�o�n� 

�e�x�i�s�t� �a�l�s�o� �w�i�t�h� �t�h�e� �I�n�t�e�r�n�a�t�i�o�n�a�l� �C�e�n�t�e�r� �f�o�r� �A�g�r�i�c�u�l�t�u�r�a�l� �R�e�s�e�a�r�c�h� �i�n� �t�h�e� �D�r�y� �A�r�e�a�s�,� �I�C�A�R�D�A�,� �t�h�e� 

�I�n�t�e�r�n�a�t�i�o�n�a�l� �B�o�a�r�d� �f�o�r� �P�l�a�n�t� �a�n�d� �G�e�n�e�t�i�c� �R�e�s�o�u�r�c�e�s�,� �I�B�P�G�R�,� �a�n�d� �t�h�e� �I�n�t�e�r�n�a�t�i�o�n�a�l� �S�e�r�v�i�c�e� �f�o�r� 

�N�a�t�i�o�n�a�l� �A�g�r�i�c�u�l�t�u�r�a�l� �R�e�s�e�a�r�c�h�,� �I�S�N�A�R�.� �T�h�e�s�e� �c�e�n�t�e�r�s� �c�o�l�l�a�b�o�r�a�t�e� �m�o�r�e� �c�l�o�s�e�l�y� �w�i�t�h� �I�N�I�A�,� �b�u�t� 

�f�a�c�u�l�t�i�e�s� �o�f� �a�g�r�i�c�u�l�t�u�r�e� �a�n�d� �t�h�e� �p�r�i�v�a�t�e� �s�e�c�t�o�r� �a�l�s�o� �m�a�n�t�a�i�n� �a�c�t�i�v�e� �c�o�n�t�a�c�t�s� �a�r�o�u�n�d� �i�s�s�u�e�s� �o�f� �m�u�t�u�a�l� 

�i�n�t�e�r�e�s�t�.� 

�S�u�m�m�a�r�y� 

�A� �b�r�i�e�f� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �s�e�v�e�r�a�l� �a�s�p�e�c�t�s� �t�h�a�t� �h�a�v�e� �c�h�a�r�a�c�t�e�r�i�z�e�d� �C�h�i�l�e�a�n� �a�g�r�i�c�u�l�t�u�r�e� �w�a�s� �p�r�e�s�e�n�t�e�d� �i�n� 

�t�h�i�s� �c�h�a�p�t�e�r�.� �C�h�i�l�e�a�n� �a�g�r�i�c�u�l�t�u�r�e� �h�a�s� �b�e�e�n� �e�x�p�o�s�e�d� �t�o� �v�a�r�i�o�u�s� �d�e�g�r�e�e�s� �o�f� �p�o�l�i�c�y� �i�n�t�e�r�v�e�n�t�i�o�n� �u�n�d�e�r� 

�g�o�v�e�r�n�m�e�n�t�s� �w�i�t�h� �d�i�f�f�e�r�e�n�t� �p�o�l�i�t�i�c�a�l� �i�d�e�o�l�o�g�i�e�s�.� �P�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �i�n� �t�h�e� �f�o�r�m� �o�f� �i�m�p�l�i�c�i�t� �s�u�b�s�i�d�i�e�s� 

�a�n�d� �t�a�x�e�s� �o�n� �b�o�t�h� �o�u�t�p�u�t�s� �a�n�d� �i�n�p�u�t�s� �h�a�v�e� �r�e�s�u�l�t�e�d� �i�n� �s�u�b�s�t�a�n�t�i�a�l� �i�m�p�a�c�t�s� �o�n� �p�r�o�d�u�c�t�i�o�n� �a�n�d� �t�h�e� 

�p�u�b�l�i�c� �b�u�d�g�e�t� �f�o�r� �a�g�r�i�c�u�l�t�u�r�e�.� �T�h�e� �e�f�f�e�c�t�s� �o�f� �t�h�e�s�e� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �o�n� �t�h�e� �t�h�e� �a�m�o�u�n�t� �o�f� 

�r�e�v�e�n�u�e�s� �t�r�a�n�s�f�e�r�r�e�d� �i�n�t�o� �a�n�d� �o�u�t� �o�f� �a�g�r�i�c�u�l�t�u�r�e� �h�a�v�e� �b�e�e�n� �c�o�m�p�o�u�n�d�e�d� �b�y� �t�r�a�d�e� �a�n�d� 

�m�a�c�r�o�e�c�o�n�o�m�i�c� �p�o�l�i�c�i�e�s�.� �T�h�e� �e�f�f�o�r�t�s� �o�f� �p�o�l�i�c�y�-�m�a�k�e�r�s� �t�o� �a�l�t�e�r� �b�o�t�h� �a�g�r�i�c�u�l�t�u�r�a�l� �a�n�d� �n�o�n�-� 

�a�g�r�i�c�u�l�t�u�r�a�l� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �h�a�v�e� �b�e�e�n� �i�n�f�l�u�e�n�c�e�d� �b�y� �d�r�a�s�t�i�c� �p�o�l�i�t�i�c�a�l� �c�h�a�n�g�e�s�.� �T�h�e� �i�m�p�o�r�t�a�n�t� �i�n�c�r�e�a�s�e� 

�i�n� �r�e�a�l� �t�e�r�m�s� �i�n� �p�u�b�l�i�c� �r�e�s�e�a�r�c�h� �f�u�n�d�i�n�g� �b�y� �t�h�e� �N�A�R�S� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �r�e�s�o�u�r�c�e�s� �a�r�e� �a�v�a�i�l�a�b�l�e� �t�o� 

�g�e�n�e�r�a�t�e� �d�y�n�a�m�i�c� �t�e�c�h�n�o�l�o�g�i�c�a�l� �c�h�a�n�g�e�.� �I�n�t�e�r�n�a�t�i�o�n�a�l� �t�e�c�h�n�o�l�o�g�y� �t�r�a�n�s�f�e�r�s� �h�a�v�e� �a�l�s�o� �h�e�l�p�e�d� �t�o� 

�f�o�s�t�e�r� �t�h�e� �g�r�o�w�t�h� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�t�i�o�n� �o�v�e�r� �t�i�m�e�.� �T�h�e� �m�o�s�t� �p�l�a�u�s�i�b�l�e� �e�x�p�l�a�n�a�t�i�o�n� �f�o�r� �t�h�e� 
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�o�b�s�e�r�v�e�d� �v�a�r�i�a�t�i�o�n�s� �i�n� �t�h�e� �d�e�g�r�e�e� �o�f� �s�u�p�p�o�r�t� �t�o� �p�r�o�d�u�c�e�r�s� �a�n�d� �c�o�n�s�u�m�e�r�s� �i�s� �t�h�a�t� �p�o�l�i�t�i�c�a�l�-�e�c�o�n�o�m�y� 

�c�o�n�s�i�d�e�r�a�t�i�o�n�s� �h�a�v�e� �p�l�a�y�e�d� �a� �r�o�l�e� �i�n� �d�e�t�e�r�m�i�n�i�n�g� �t�h�e� �l�e�v�e�l� �o�f� �f�u�n�d�i�n�g� �o�f� �a�l�t�e�r�n�a�t�i�v�e� �p�r�i�c�e� �p�o�l�i�c�i�e�s� 

�a�n�d� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h�.� 
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�C�H�A�P�T�E�R� �T�H�R�E�E� 

�T�H�E�O�R�E�T�I�C�A�L� �M�O�D�E�L� 

�I�n�t�r�o�d�u�c�t�i�o�n� 

�T�h�i�s� �c�h�a�p�t�e�r� �i�s� �d�i�v�i�d�e�d� �i�n�t�o� �s�e�v�e�n� �s�e�c�t�i�o�n�s�.� �T�h�e� �f�i�r�s�t� �s�e�c�t�i�o�n� �r�e�v�i�e�w�s� �t�h�e� �i�n�f�l�u�e�n�c�e� �o�f� �c�o�l�l�e�c�t�i�v�e� 

�a�c�t�i�o�n� �o�n� �g�o�v�e�r�n�m�e�n�t� �i�n�t�e�r�v�e�n�t�i�o�n� �i�n� �a�g�r�i�c�u�l�t�u�r�e� �a�n�d� �t�h�e� �n�o�n�-�s�e�p�a�r�a�b�i�l�i�t�y� �o�f� �p�o�l�i�t�i�c�a�l� �a�n�d� �e�c�o�n�o�m�i�c� 

�m�a�r�k�e�t�s� �i�s� �s�t�r�e�s�s�e�d�.� �T�h�e� �s�e�c�o�n�d� �s�e�c�t�i�o�n� �i�n�t�r�o�d�u�c�e�s� �a� �p�o�l�i�t�i�c�a�l�-�e�c�o�n�o�m�y� �m�o�d�e�l� �i�n� �w�h�i�c�h� �t�h�e� �r�o�l�e�s� 

�o�f� �p�r�o�d�u�c�e�r�s� �a�n�d� �c�o�n�s�u�m�e�r�s� �i�n� �c�h�o�o�s�i�n�g� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �e�x�p�e�n�d�i�t�u�r�e�s� �a�r�e� 

�i�d�e�n�t�i�f�i�e�d�.� �T�h�e� �t�h�i�r�d� �s�e�c�t�i�o�n� �c�h�a�r�a�c�t�e�r�i�z�e�s� �a� �s�o�c�i�a�l� �o�p�t�i�m�u�m� �a�s�s�u�m�i�n�g� �t�h�a�t� �t�h�e� �g�o�v�e�r�n�m�e�n�t� 

�m�a�x�i�m�i�z�e�s� �a� �p�o�l�i�t�i�c�a�l� �p�r�e�f�e�r�e�n�c�e� �f�u�n�c�t�i�o�n�.� �T�h�e� �w�e�l�f�a�r�e� �e�f�f�e�c�t�s� �o�n� �p�r�o�d�u�c�e�r�s� �a�n�d� 

�c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �o�f� �a�n� �o�p�t�i�m�a�l� �m�i�x� �o�f� �t�w�o� �e�n�d�o�g�e�n�o�u�s� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t�s� �a�r�e� �d�i�s�c�u�s�s�e�d�.� 

�S�e�c�t�i�o�n� �f�o�u�r� �a�c�c�o�m�o�d�a�t�e�s� �t�h�e� �e�l�e�m�e�n�t�s� �d�e�s�c�r�i�b�e�d� �a�b�o�v�e� �i�n� �a� �p�o�l�i�t�i�c�a�l�-�e�c�o�n�o�m�y� �f�r�a�m�e�w�o�r�k�.� 
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�C�o�m�p�a�r�a�t�i�v�e� �s�t�a�t�i�c�s� �r�e�s�u�l�t�s� �o�f� �t�h�e� �p�o�l�i�t�i�c�a�l�-�e�c�o�n�o�m�y� �m�o�d�e�l� �a�r�e� �o�b�t�a�i�n�e�d� �a�n�d� �d�i�s�c�u�s�s�e�d� �i�n� �t�h�e� �f�i�f�t�h� 

�s�e�c�t�i�o�n�.� �T�h�e�n�,� �a� �d�i�s�c�u�s�s�i�o�n� �o�f� �d�y�n�a�m�i�c� �i�s�s�u�e�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �t�h�e�o�r�e�t�i�c�a�l� �m�o�d�e�l� �i�s� �p�r�e�s�e�n�t�e�d� 

�t�o� �i�l�l�u�s�t�r�a�t�e� �t�h�e� �l�o�n�g�-�r�u�n� �a�d�j�u�s�t�m�e�n�t�s� �i�n� �o�u�t�p�u�t� �d�u�e� �t�o� �b�o�t�h� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� �r�e�s�e�a�r�c�h� �s�p�e�n�d�i�n�g�.� 

�F�i�n�a�l�l�y�,� �t�h�e� �s�e�v�e�n�t�h� �s�e�c�t�i�o�n� �b�r�i�e�f�l�y� �s�u�m�m�a�r�i�z�e�s� �t�h�e� �m�a�i�n� �i�s�s�u�e�s� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�e� �c�h�a�p�t�e�r�.� 

�C�o�l�l�e�c�t�i�v�e� �A�c�t�i�o�n� �a�n�d� �P�u�b�l�i�c� �P�o�l�i�c�i�e�s� 

�A�g�r�i�c�u�l�t�u�r�e� �i�s� �s�u�b�j�e�c�t� �t�o� �g�o�v�e�r�n�m�e�n�t� �i�n�t�e�r�v�e�n�t�i�o�n� �w�i�t�h� �d�i�f�f�e�r�i�n�g� �i�n�t�e�n�s�i�t�i�e�s� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �w�o�r�l�d�.� 

�A�c�r�o�s�s� �c�o�u�n�t�r�i�e�s�,� �t�h�e� �p�a�t�t�e�r�n� �o�f� �g�o�v�e�r�n�m�e�n�t� �i�n�v�o�l�v�e�m�e�n�t� �i�n� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �s�e�c�t�o�r� �r�a�n�g�e�s� �f�r�o�m� 

�s�t�r�o�n�g� �s�u�b�s�i�d�i�z�a�t�i�o�n� �t�o� �h�e�a�v�y� �t�a�x�a�t�i�o�n� �(�K�r�u�e�g�e�r� �e�t� �a�l�,� �1�9�8�8�)�.� �G�o�v�e�r�n�m�e�n�t� �i�n�t�e�r�v�e�n�t�i�o�n� �r�e�s�u�l�t�s� �i�n� 

�v�a�r�i�o�u�s� �a�l�l�o�c�a�t�i�v�e� �a�n�d� �d�i�s�t�r�i�b�u�t�i�v�e� �e�f�f�e�c�t�s� �t�h�a�t� �h�a�v�e� �s�t�i�m�u�l�a�t�e�d� �d�i�s�c�u�s�s�i�o�n� �a�b�o�u�t� �t�h�e� �d�e�t�e�r�m�i�n�a�n�t�s� 

�o�f� �p�o�l�i�c�y� �d�e�c�i�s�i�o�n�s�.� �B�e�c�k�e�r� �(�1�9�8�3�)� �f�o�r� �i�n�s�t�a�n�c�e�,� �f�o�r�m�a�l�l�y� �d�e�v�e�l�o�p�e�d� �a� �n�o�n�-�c�o�o�p�e�r�a�t�i�v�e� �m�o�d�e�l� �i�n� 

�w�h�i�c�h� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �r�e�s�p�o�n�d�s� �t�o� �m�o�r�e� �p�o�l�i�t�i�c�a�l�l�y�-�p�o�w�e�r�f�u�l� �c�o�n�s�t�i�t�u�e�n�t� �g�r�o�u�p�s� �i�n� �o�r�d�e�r� �t�o� 

�d�e�t�e�r�m�i�n�e� �t�h�e� �e�q�u�i�l�i�b�r�i�u�m� �s�t�r�u�c�t�u�r�e� �o�f� �p�u�b�l�i�c� �p�o�l�i�c�i�e�s�.� �C�o�m�p�e�t�i�t�i�o�n� �a�m�o�n�g� �t�h�e�s�e� �p�r�e�s�s�u�r�e� �g�r�o�u�p�s� 

�f�o�r� �p�o�l�i�t�i�c�a�l� �i�n�f�l�u�e�n�c�e� �a�n�d� �a�c�c�e�s�s� �t�o� �p�o�l�i�t�i�c�a�l� �r�e�s�o�u�r�c�e�s� �w�o�u�l�d� �l�e�a�d� �t�o� �a�n� �o�p�t�i�m�a�l� �l�e�v�e�l� �o�f� �t�a�x�e�s� �a�n�d� 

�s�u�b�s�i�d�i�e�s�.� 

�S�e�v�e�r�a�l� �s�t�u�d�i�e�s� �h�a�v�e� �a�t�t�e�m�p�t�e�d� �t�o� �a�n�a�l�y�z�e� �t�h�e� �p�o�l�i�t�i�c�a�l� �a�n�d� �i�n�s�t�i�t�u�t�i�o�n�a�l� �f�a�c�t�o�r�s� �t�h�a�t� �i�n�f�l�u�e�n�c�e� 

�a�g�r�i�c�u�l�t�u�r�a�l� �p�o�l�i�c�y� �f�o�r�m�a�t�i�o�n�.� �A�m�o�n�g� �t�h�e�s�e� �s�t�u�d�i�e�s�,� �H�u�f�f�m�a�n� �a�n�d� �M�i�r�a�n�o�w�s�k�i� �(�1�9�8�1�)� �s�h�o�w� �t�h�a�t� 

�r�e�s�o�u�r�c�e� �a�l�l�o�c�a�t�i�o�n� �t�o� �U�.�S�.� �a�g�r�i�c�u�l�t�u�r�a�l� �e�x�p�e�r�i�m�e�n�t� �s�t�a�t�i�o�n�s� �i�s� �p�o�s�i�t�i�v�e�l�y� �a�f�f�e�c�t�e�d� �b�y� �t�h�e� �s�u�p�p�o�r�t� 
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�o�f� �p�u�b�l�i�c� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s�.� �I�n� �a� �r�e�l�a�t�e�d� �s�t�u�d�y�,� �R�o�s�e�-�A�c�k�e�r�m�a�n� �a�n�d� �E�v�e�n�s�o�n� �(�1�9�8�5�)� �f�i�n�d� �e�v�i�d�e�n�c�e� 

�t�h�a�t� �p�o�l�i�t�i�c�a�l� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �f�a�r�m�e�r�s� �i�n�f�l�u�e�n�c�e�s� �t�h�e� �l�e�v�e�l� �o�f� �p�u�b�l�i�c� �f�i�n�a�n�c�i�a�l� �s�u�p�p�o�r�t� �t�o� �U�.�S�.� 

�a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �a�n�d� �e�x�t�e�n�s�i�o�n�.� �A� �m�o�r�e� �t�h�e�o�r�e�t�i�c�a�l� �g�e�n�e�r�a�l�i�z�a�t�i�o�n� �o�f� �t�h�e� �p�o�l�i�c�y�-�m�a�k�i�n�g� �p�r�o�c�e�s�s� 

�i�n� �a�g�r�i�c�u�l�t�u�r�e� �i�s� �p�r�o�v�i�d�e�d� �b�y� �R�a�u�s�s�e�r� �(�1�9�8�2�a�)� �w�h�o� �d�e�v�e�l�o�p�s� �a�n� �a�n�a�l�y�t�i�c�a�l� �f�r�a�m�e�w�o�r�k� �t�o� �e�x�p�l�a�i�n� �a�n�d� 

�f�o�r�e�c�a�s�t� �g�o�v�e�r�n�m�e�n�t� �b�e�h�a�v�i�o�r�.� �H�i�s� �f�r�a�m�e�w�o�r�k� �i�s� �m�a�i�n�l�y� �b�a�s�e�d� �o�n� �t�h�e� �v�i�e�w� �t�h�a�t� �e�c�o�n�o�m�i�c� �m�a�r�k�e�t�s� 

�c�a�n� �n�o�t� �b�e� �v�i�e�w�e�d� �a�s� �s�e�p�a�r�a�b�l�e� �f�r�o�m� �t�h�e� �p�o�l�i�t�i�c�a�l� �m�a�r�k�e�t�s� �a�n�d� �t�h�a�t� �p�u�r�e� �t�r�a�n�s�f�e�r�s� �a�m�o�n�g� �i�n�t�e�r�e�s�t� 

�g�r�o�u�p�s� �d�o� �n�o�t� �e�x�i�s�t�.� �G�i�v�e�n� �t�h�e�s�e� �p�r�e�m�i�s�e�s�,� �c�o�l�l�e�c�t�i�v�e� �a�c�t�i�o�n� �e�x�e�r�t�e�d� �b�y� �p�o�l�i�t�i�c�a�l�l�y� �a�s�c�e�n�d�a�n�t� �i�n�t�e�r�e�s�t� 

�g�r�o�u�p�s� �s�e�e�k�i�n�g� �t�o� �e�n�h�a�n�c�e� �t�h�e�i�r� �o�w�n� �w�e�l�f�a�r�e� �i�n�f�l�u�e�n�c�e�s� �t�h�e� �g�o�v�e�r�n�m�e�n�t ��s� �c�h�o�i�c�e� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� 

�p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t�s�.� �A�s� �a� �r�e�s�u�l�t�,� �t�h�e� �e�n�d�o�g�e�n�i�z�i�n�g� �o�f� �g�o�v�e�r�n�m�e�n�t� �p�o�l�i�c�i�e�s� �a�n�d� �t�h�e� �i�n�t�e�g�r�a�t�i�o�n� �o�f� 

�p�o�l�i�t�i�c�a�l� �a�n�d� �e�c�o�n�o�m�i�c� �m�a�r�k�e�t�s� �a�r�e� �r�e�q�u�i�r�e�d� �f�o�r� �a�n�a�l�y�z�i�n�g� �p�u�b�l�i�c� �p�o�l�i�c�y� �r�e�f�o�r�m�s�.� 

�N�u�m�e�r�o�u�s� �a�u�t�h�o�r�s� �h�a�v�e� �h�i�g�h�l�i�g�h�t�e�d� �t�h�e� �e�f�f�e�c�t�s� �o�f� �t�h�e� �o�p�p�o�r�t�u�n�i�s�t�i�c� �b�e�h�a�v�i�o�r� �o�f� �v�a�r�i�o�u�s� �i�n�t�e�r�e�s�t� 

�g�r�o�u�p�s� �a�n�d� �t�h�e� �f�u�n�c�t�i�o�n�i�n�g� �o�f� �m�a�r�k�e�t�s� �w�h�e�n� �a�d�d�r�e�s�s�i�n�g� �t�h�e� �p�r�o�d�u�c�t�i�v�i�t�y� �o�f� �p�u�b�l�i�c� �a�g�r�i�c�u�l�t�u�r�a�l� 

�i�n�v�e�s�t�m�e�n�t�s� �(�G�u�t�t�m�a�n�,� �1�9�7�8�;� �d�e� �J�a�n�v�r�y� �e�t� �a�l�,� �1�9�8�7�;� �d�e� �G�o�r�t�e�r� �a�n�d� �Z�i�l�b�e�r�m�a�n�,� �1�9�9�0�)�.� �D�e�s�p�i�t�e� �t�h�e� 

�e�c�o�n�o�m�i�c� �i�n�e�f�f�i�c�i�e�n�c�i�e�s� �t�h�a�t� �o�p�p�o�r�t�u�n�i�s�t�i�c� �b�e�h�a�v�i�o�r� �m�a�y� �c�r�e�a�t�e�,� �s�p�e�c�i�a�l� �i�n�t�e�r�e�s�t�s� �o�f�t�e�n� �p�r�e�v�a�i�l� 

�b�e�c�a�u�s�e� �o�f� �t�h�e�i�r� �p�o�l�i�t�i�c�a�l� �p�o�w�e�r�.� �P�o�l�i�t�i�c�a�l� �c�o�a�l�i�t�i�o�n�s� �a�r�e� �f�o�r�m�e�d� �t�o� �c�r�e�a�t�e� �o�r� �c�o�u�n�t�e�r�v�a�i�l� �p�o�t�e�n�t�i�a�l�l�y� 

�r�e�d�i�s�t�r�i�b�u�t�i�v�e� �e�f�f�e�c�t�s� �e�m�b�e�d�d�e�d� �i�n� �a�g�r�i�c�u�l�t�u�r�a�l� �p�o�l�i�c�i�e�s�.� �B�y� �p�l�a�c�i�n�g� �p�r�e�s�s�u�r�e� �o�n� �g�o�v�e�r�n�m�e�n�t�s� �t�o� 

�p�r�o�v�i�d�e� �l�e�v�e�l�s� �o�f� �s�u�p�p�o�r�t� �t�h�a�t� �r�e�i�n�f�o�r�c�e� �t�h�e�i�r� �o�w�n� �a�d�v�a�n�t�a�g�e�s�,� �g�r�o�u�p�s� �m�a�y� �r�e�d�i�r�e�c�t� �t�h�e� �a�l�l�o�c�a�t�i�o�n� 

�o�f� �r�e�s�o�u�r�c�e�s� �t�o� �a�c�t�i�v�i�t�i�e�s� �a�w�a�y� �f�r�o�m� �s�o�c�i�a�l�l�y�-�o�p�t�i�m�a�l� �l�e�v�e�l�s� �(�B�h�a�g�w�a�t�i�,� �1�9�8�2�)�.� 

�I�t� �i�s� �o�f�t�e�n� �c�l�a�i�m�e�d� �t�h�a�t� �g�o�v�e�r�n�m�e�n�t�s� �u�n�d�e�r�i�n�v�e�s�t� �i�n� �t�h�e� �p�r�o�v�i�s�i�o�n� �o�f� �p�u�b�l�i�c� �g�o�o�d�s� �s�u�c�h� �a�s� 

�a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h�.� �E�v�i�d�e�n�c�e� �o�f� �t�h�i�s� �u�n�d�e�r�i�n�v�e�s�t�m�e�n�t� �i�s� �t�h�e� �f�a�c�t� �t�h�a�t� �e�s�t�i�m�a�t�e�d� �r�e�t�u�r�n�s� �t�o� 

�a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �a�r�e�,� �i�n� �g�e�n�e�r�a�l�,� �h�i�g�h�e�r� �t�h�a�n� �r�e�t�u�r�n�s� �o�n� �a�l�t�e�r�n�a�t�i�v�e� �p�u�b�l�i�c� �a�n�d� �e�v�e�n� �p�r�i�v�a�t�e� 
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�i�n�v�e�s�t�m�e�n�t� �o�p�p�o�r�t�u�n�i�t�i�e�s� �'� �(�R�u�t�t�a�n�,� �1�9�8�2�)�.� �H�o�w�e�v�e�r�,� �o�t�h�e�r� �f�o�r�m�s� �o�f� �g�o�v�e�r�n�m�e�n�t� �i�n�t�e�r�v�e�n�t�i�o�n�s� �i�n� 

�c�o�m�m�o�d�i�t�y� �m�a�r�k�e�t�s� �n�e�e�d� �t�o� �b�e� �c�o�n�s�i�d�e�r�e�d� �w�h�e�n� �a�s�s�e�s�s�i�n�g� �t�h�e� �e�c�o�n�o�m�i�c� �i�m�p�a�c�t�s� �o�f� �i�n�v�e�s�t�m�e�n�t�s� 

�i�n� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �(�O�e�h�m�k�e�,� �1�9�8�8�;� �d�e� �G�o�r�t�e�r� �a�n�d� �N�o�r�t�o�n�,� �1�9�8�8�)�.� �I�n�a�d�e�q�u�a�t�e� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� 

�o�f� �t�h�e� �i�n�t�e�r�a�c�t�i�o�n�s� �b�e�t�w�e�e�n� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�i�c�e�-�d�i�s�t�o�r�t�i�n�g� �p�o�l�i�c�i�e�s� �a�n�d� �p�u�b�l�i�c� �r�e�s�e�a�r�c�h� �i�n�v�e�s�t�m�e�n�t�s� 

�c�a�n� �s�e�v�e�r�e�l�y� �b�i�a�s� �t�h�e� �m�e�a�s�u�r�e�m�e�n�t� �o�f� �b�o�t�h� �t�h�e� �s�i�z�e� �a�n�d� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �r�e�s�e�a�r�c�h� �b�e�n�e�f�i�t�s� �(�G�a�r�d�n�e�r�,� 

�1�9�8�8�;� �d�e� �G�o�r�t�e�r� �e�t� �a�l�,� �1�9�9�2�)�.� 

�W�h�e�n� �t�h�e�r�e� �a�r�e� �s�i�g�n�i�f�i�c�a�n�t� �i�n�t�e�r�a�c�t�i�o�n�s� �b�e�t�w�e�e�n� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� �p�u�b�l�i�c� �r�e�s�e�a�r�c�h� �i�n�v�e�s�t�m�e�n�t�s�,� �t�h�e� 

�e�s�t�i�m�a�t�e�d� �b�e�n�e�f�i�t�s� �t�o� �r�e�s�e�a�r�c�h� �a�r�e� �l�i�k�e�l�y� �t�o� �b�e� �b�i�a�s�e�d� �u�p�w�a�r�d�s�.� �T�h�i�s� �u�p�w�a�r�d�s� �b�i�a�s� �w�i�l�l� �o�c�c�u�r� 

�b�e�c�a�u�s�e� �t�h�e� �l�e�v�e�l� �o�f� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �i�s� �j�o�i�n�t�l�y� �d�e�t�e�r�m�i�n�e�d� �w�i�t�h� �t�h�e� �l�e�v�e�l� �o�f� �p�u�b�l�i�c� �f�u�n�d�s� �i�n� �a�g�r�i�c�u�l�t�u�r�a�l� 

�r�e�s�e�a�r�c�h�.� �N�e�g�l�e�c�t�i�n�g� �s�u�c�h� �i�n�t�e�r�a�c�t�i�o�n�s� �i�n� �t�h�e� �p�o�l�i�c�y� �f�o�r�m�u�l�a�t�i�o�n� �p�r�o�c�e�s�s�,� �t�h�e� �p�o�l�i�c�y� �b�e�i�n�g� �a�n�a�l�y�z�e�d� 

�c�a�p�t�u�r�e�s� �t�h�e� �i�n�f�l�u�e�n�c�e� �o�f� �t�h�e� �p�o�l�i�c�y� �m�i�s�t�a�k�e�n�l�y� �c�o�n�s�i�d�e�r�e�d� �a�s� �e�x�o�g�e�n�o�u�s�.� �S�u�c�h� �a�n� �o�m�i�s�s�i�o�n� �w�o�u�l�d� 

�i�n�d�u�c�e� �t�o� �a� �s�u�b�s�t�a�n�t�i�a�l� �p�o�s�i�t�i�v�e� �r�e�t�u�r�n� �t�o� �p�u�b�l�i�c� �r�e�s�e�a�r�c�h� �i�n�v�e�s�t�m�e�n�t�s� �t�h�a�t� �i�n� �t�u�r�n� �w�o�u�l�d� �s�u�g�g�e�s�t� �t�h�e� 

�t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �u�n�d�e�r�i�n�v�e�s�t�m�e�n�t� �i�n� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h�.� �I�n�t�e�r�e�s�t�i�n�g�l�y�,� �C�h�a�m�b�e�r�s� �a�n�d� �L�6�é�p�e�z� 

�(�1�9�9�2�)� �h�a�v�e� �s�h�o�w�n� �t�h�a�t� �n�e�g�a�t�i�v�e� �s�o�c�i�a�l� �r�a�t�e�s� �o�f� �r�e�t�u�r�n� �t�o� �i�n�v�e�s�t�m�e�n�t�s� �i�n� �p�u�b�l�i�c� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� 

�c�a�n� �b�e� �f�o�u�n�d� �w�h�e�n� �p�r�o�p�e�r� �c�o�n�s�i�d�e�r�a�t�i�o�n� �i�s� �g�i�v�e�n� �t�o� �a� �g�o�v�e�r�n�m�e�n�t� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n� �s�u�c�h� �a�s� �a� �f�i�x�e�d� 

�r�e�a�l�-�p�r�i�c�e� �s�u�p�p�o�r�t�.� 

�T�o� �r�e�p�r�e�s�e�n�t� �t�h�e� �s�t�r�a�t�e�g�i�c� �b�e�h�a�v�i�o�r� �o�f� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �a�n�d� �t�w�o� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s�,� �R�a�u�s�s�e�r� �a�n�d� �F�o�s�t�e�r� 

�(�1�9�9�0�)� �d�e�v�e�l�o�p� �a� �m�o�d�e�l� �i�n� �w�h�i�c�h� �e�q�u�i�l�i�b�r�i�u�m� �o�u�t�c�o�m�e�s� �a�r�e� �o�b�t�a�i�n�e�d� �i�n� �p�o�l�i�t�i�c�a�l� �a�n�d� �e�c�o�n�o�m�i�c� 

� � 

�'� �F�o�x� �(�1�9�8�5�)�,� �h�o�w�e�v�e�r�,� �a�r�g�u�e�s� �t�h�a�t� �a�t� �l�e�a�s�t� �f�o�r� �t�h�e� �U�S� �a�n�d� �a�f�t�e�r� �f�u�l�l� �a�d�j�u�s�t�m�e�n�t� �o�f� �t�h�e� �s�o�c�i�a�l� �b�e�n�e�f�i�t�s� �o�f� 
�p�r�i�v�a�t�e� �i�n�v�e�s�t�m�e�n�t�s� �a�s� �w�e�l�l� �a�s� �t�h�e� �s�o�c�i�a�l� �o�p�p�o�r�t�u�n�i�t�y� �c�o�s�t�s� �o�f� �p�u�b�l�i�c� �e�x�p�e�n�d�i�t�u�r�e�s� �h�a�v�e� �b�e�e�n� �m�a�d�e�,� �p�r�i�v�a�t�e� 
�a�n�d� �p�u�b�l�i�c� �r�a�t�e�s� �o�f� �r�e�t�u�r�n� �w�o�u�l�d� �r�o�u�g�h�l�y� �b�e� �c�o�m�p�a�r�a�b�l�e�.� �T�h�u�s�,� �t�h�e� �a�p�p�a�r�e�n�t�l�y� �"�h�i�g�h�"� �r�a�t�e�s� �o�f� �r�e�t�u�r�n� �o�n� 
�a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �w�o�u�l�d� �n�o�t� �i�n�d�i�c�a�t�e� �s�u�c�h� �u�n�d�e�r�i�n�v�e�s�t�m�e�n�t�.� 
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�m�a�r�k�e�t�s�.� �T�h�e� �s�u�p�p�o�r�t� �r�e�c�e�i�v�e�d� �b�y� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �f�r�o�m� �e�a�c�h� �i�n�t�e�r�e�s�t� �g�r�o�u�p� �i�s� �r�e�f�l�e�c�t�e�d� �b�y� �t�h�e�i�r� 

�l�e�v�e�l� �o�f� �e�c�o�n�o�m�i�c� �w�e�l�f�a�r�e� �o�b�t�a�i�n�e�d� �a�n�d� �t�h�e� �e�f�f�o�r�t�s� �s�p�e�n�t� �b�y� �e�a�c�h� �p�o�l�i�t�i�c�a�l� �o�r�g�a�n�i�z�a�t�i�o�n� �i�n� �s�e�r�v�i�n�g� 

�i�t�s� �c�l�i�e�n�t�s �� �c�o�l�l�e�c�t�i�v�e� �i�n�t�e�r�e�s�t�.� �I�n� �R�a�u�s�s�e�r� �a�n�d� �F�o�s�t�e�r ��s� �v�i�e�w�,� �e�a�c�h� �p�o�l�i�t�i�c�a�l� �o�r�g�a�n�i�z�a�t�i�o�n� �b�e�h�a�v�e�s� 

�a�s� �a� �S�t�a�c�k�e�l�b�e�r�g� �l�e�a�d�e�r� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �t�h�e� �o�p�t�i�m�a�l� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �w�e�a�l�t�h� �t�r�a�n�s�f�e�r� �c�h�o�s�e�n� �b�y� �t�h�e� 

�g�o�v�e�r�n�m�e�n�t�.� �I�n� �o�t�h�e�r� �w�o�r�d�s�,� �e�a�c�h� �p�o�l�i�t�i�c�a�l� �o�r�g�a�n�i�z�a�t�i�o�n� �a�n�t�i�c�i�p�a�t�e�s� �t�h�e� �e�f�f�e�c�t�s� �o�f� �i�t�s� �o�w�n� �a�c�t�i�o�n�s� 

�o�n� �m�a�x�i�m�i�z�i�n�g� �t�h�e� �l�i�k�e�l�i�h�o�o�d� �t�h�a�t� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �w�i�l�l� �m�a�k�e� �d�e�c�i�s�i�o�n�s� �t�h�a�t� �a�l�l�o�c�a�t�e� �b�e�n�e�f�i�t�s� �t�o� �i�t�s� 

�o�w�n� �c�l�i�e�n�t� �g�r�o�u�p� �t�a�k�i�n�g� �i�t�s� �r�i�v�a�l� �r�e�a�c�t�i�o�n� �f�u�n�c�t�i�o�n� �a�s� �g�i�v�e�n�.� 

�A�l�t�e�r�n�a�t�i�v�e�l�y�,� �B�a�l�i�s�a�c�a�n� �a�n�d� �R�o�u�m�a�s�s�e�t� �(�1�9�8�7�)� �e�x�p�l�a�i�n� �i�n�v�e�s�t�m�e�n�t� �i�n� �p�o�l�i�t�i�c�a�l� �i�n�f�l�u�e�n�c�e� �b�y� �t�w�o� 

�c�o�m�p�e�t�i�n�g� �a�n�d� �n�o�n�-�c�o�o�p�e�r�a�t�i�v�e� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s� �i�n� �t�e�r�m�s� �o�f� �t�h�e� �C�o�u�r�n�o�t�-�N�a�s�h� �b�e�h�a�v�i�o�r�a�l� 

�a�s�s�u�m�p�t�i�o�n�.� �T�h�e�y� �s�t�r�e�s�s� �t�h�a�t� �a� �s�o�c�i�a�l� �e�q�u�i�l�i�b�r�i�u�m� �b�e�t�w�e�e�n� �p�r�o�d�u�c�e�r�s� �a�n�d� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� 

�r�e�s�u�l�t�s� �f�r�o�m� �t�h�e�i�r� �p�o�l�i�t�i�c�a�l� �a�c�t�i�v�i�t�i�e�s�,� �w�h�i�c�h� �i�n� �m�o�s�t� �c�a�s�e�s� �a�r�e� �a�i�m�e�d� �a�t� �c�o�n�f�l�i�c�t�i�n�g� �o�b�j�e�c�t�i�v�e�s�.� �F�o�r� 

�i�n�s�t�a�n�c�e�,� �l�o�b�b�y�i�s�t�s� �r�e�p�r�e�s�e�n�t�i�n�g� �t�h�e� �w�e�l�f�a�r�e� �o�f� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �w�o�u�l�d� �p�r�e�v�e�n�t� �m�o�b�i�l�i�z�i�n�g� 

�p�u�b�l�i�c� �f�u�n�d�s� �i�n� �p�r�i�c�e� �s�u�p�p�o�r�t� �p�o�l�i�c�i�e�s� �t�h�a�t� �o�n�l�y� �b�e�n�e�f�i�t� �p�r�o�d�u�c�e�r�s�.� �C�o�n�v�e�r�s�e�l�y�,� �c�o�a�l�i�t�i�o�n�s� �o�f� 

�p�r�o�d�u�c�e�r�s� �w�o�u�l�d� �n�o�t� �a�l�l�o�w� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �t�o� �a�p�p�r�o�p�r�i�a�t�e� �r�e�s�e�a�r�c�h� �f�u�n�d�s� �i�f� �o�p�t�i�m�a�l� �l�e�v�e�l�s� �o�f� 

�r�e�s�e�a�r�c�h� �s�p�e�n�d�i�n�g� �w�o�u�l�d� �r�e�s�u�l�t� �i�n� �s�u�b�s�t�a�n�t�i�a�l� �i�n�c�r�e�a�s�e�s� �i�n� �o�u�t�p�u�t� �t�h�a�t� �w�o�u�l�d� �i�n� �t�u�r�n� �l�o�w�e�r� 

�a�g�r�i�c�u�l�t�u�r�a�l� �p�r�i�c�e�s�,� �p�o�t�e�n�t�i�a�l�l�y� �m�a�k�i�n�g� �p�r�o�d�u�c�e�r�s� �w�o�r�s�e� �o�f�f�.� �U�n�d�e�r� �s�u�c�h� �a� �s�c�e�n�a�r�i�o�,� �t�h�e� �m�a�r�g�i�n�a�l� 

�i�n�v�e�s�t�m�e�n�t� �i�n� �p�o�l�i�t�i�c�a�l� �p�r�e�s�s�u�r�e� �b�y� �a�n�y� �i�n�t�e�r�e�s�t� �g�r�o�u�p� �i�s� �l�i�k�e�l�y� �t�o� �b�e� �o�f�f�s�e�t� �b�y� �t�h�e� �m�a�r�g�i�n�a�l� �s�p�e�n�d�i�n�g� 

�o�f� �t�h�e� �o�t�h�e�r�.� �A� �N�a�s�h� �e�q�u�i�l�i�b�r�i�u�m� �o�f� �i�n�v�e�s�t�m�e�n�t� �i�n� �p�o�l�i�t�i�c�a�l� �a�c�t�i�v�i�t�y� �w�i�l�l� �b�e� �o�b�t�a�i�n�e�d� �a�t� �t�h�e� 

�i�n�t�e�r�s�e�c�t�i�o�n� �p�o�i�n�t� �o�f� �e�a�c�h� �g�r�o�u�p ��s� �r�e�a�c�t�i�o�n� �f�u�n�c�t�i�o�n�.� 

�A�n� �e�x�p�l�a�n�a�t�i�o�n� �o�f� �t�h�e� �p�u�b�l�i�c� �f�i�n�a�n�c�i�a�l� �s�u�p�p�o�r�t� �f�o�r� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �m�a�y� �n�e�e�d� �t�o� �b�e� �n�e�s�t�e�d� 

�w�i�t�h�i�n� �a� �p�u�b�l�i�c� �c�h�o�i�c�e� �c�o�n�t�e�x�t� �i�n� �w�h�i�c�h� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �e�x�p�e�n�d�i�t�u�r�e�s� �a�r�e� 
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�j�o�i�n�t�l�y� �e�n�d�o�g�e�n�o�u�s� �a�n�d� �t�h�e�r�e�f�o�r�e�,� �a�n�a�l�y�z�e�d� �s�i�m�u�l�t�a�n�e�o�u�s�l�y�.� �T�h�i�s� �j�o�i�n�t� �a�n�a�l�y�s�i�s� �s�e�e�m�s� �r�e�a�s�o�n�a�b�l�e� 

�a�s� �l�o�n�g� �a�s� �t�h�e� �m�a�i�n� �s�o�u�r�c�e� �o�f� �r�e�s�e�a�r�c�h� �f�u�n�d�s� �i�s� �t�h�e� �p�u�b�l�i�c� �s�e�c�t�o�r� �a�n�d� �t�h�e� �d�e�c�i�s�i�o�n�s� �a�b�o�u�t� �p�r�i�c�e� 

�p�o�l�i�c�i�e�s� �a�r�e� �m�a�d�e� �b�y� �t�h�e� �s�a�m�e� �g�o�v�e�r�n�m�e�n�t�a�l� �a�g�e�n�c�i�e�s� �t�h�a�t� �f�u�n�d� �r�e�s�e�a�r�c�h�.� �O�n�l�y� �i�n� �c�a�s�e�s� �w�h�e�n� �t�h�e� 

�p�e�o�p�l�e� �i�n� �c�h�a�r�g�e� �o�f� �m�a�k�i�n�g� �r�e�s�e�a�r�c�h� �p�o�l�i�c�y� �d�e�c�i�s�i�o�n�s� �o�p�e�r�a�t�e� �c�o�m�p�l�e�t�e�l�y� �i�n�d�e�p�e�n�d�e�n�t�l�y� �f�r�o�m� �t�h�e� 

�p�e�o�p�l�e� �w�h�o� �m�a�k�e� �p�r�i�c�e� �p�o�l�i�c�i�e�s�,� �w�o�u�l�d� �b�o�t�h� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t�s� �b�e� �b�e�t�t�e�r� �m�o�d�e�l�e�d� �a�s� �e�x�o�g�e�n�o�u�s� 

�(�A�l�s�t�o�n� �a�n�d� �P�a�r�d�e�y�,� �1�9�9�1�)�.� 

�A�c�c�o�r�d�i�n�g� �t�o� �R�a�u�s�s�e�r�,� �t�w�o� �d�i�s�t�i�n�c�t�i�o�n�s� �s�h�o�u�l�d� �b�e� �m�a�d�e� �w�h�e�n� �e�x�a�m�i�n�i�n�g� �t�h�e� �p�r�o�c�e�s�s� �o�f� �j�o�i�n�t� 

�d�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �p�u�b�l�i�c� �p�o�l�i�c�i�e�s�.� �O�n� �t�h�e� �o�n�e� �h�a�n�d�,� �g�o�v�e�r�n�m�e�n�t�s� �d�e�s�i�g�n� �a� �s�e�t� �o�f� �r�u�l�e�s� �t�o� �r�e�d�u�c�e� 

�t�r�a�n�s�a�c�t�i�o�n� �c�o�s�t�s� �o�f� �t�h�e� �p�r�i�v�a�t�e� �s�e�c�t�o�r� �i�n� �o�r�d�e�r� �t�o� �c�o�r�r�e�c�t� �f�o�r� �m�a�r�k�e�t� �f�a�i�l�u�r�e�s�.� �A�n� �e�x�a�m�p�l�e� �o�f� �t�h�e�s�e� 

�p�o�l�i�t�i�c�a�l� �e�c�o�n�o�m�i�c�-�r�e�s�o�u�r�c�e� �t�r�a�n�s�a�c�t�i�o�n� �(�P�E�R�T� �)� �p�o�l�i�c�i�e�s� �i�s� �w�h�e�n� �p�o�l�i�t�i�c�a�l� �a�u�t�h�o�r�i�t�i�e�s� �p�r�o�v�i�d�e� 

�p�u�b�l�i�c� �g�o�o�d�s� �s�u�c�h� �a�s� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �i�n� �t�h�e�i�r� �e�f�f�o�r�t�s� �t�o� �p�u�r�s�u�e� �g�r�e�a�t�e�r� �a�l�l�o�c�a�t�i�v�e� �e�f�f�i�c�i�e�n�c�y� �a�s� 

�a� �r�e�s�u�l�t� �o�f� �c�o�l�l�e�c�t�i�v�e� �a�c�t�i�o�n�.� �O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �p�o�l�i�t�i�c�a�l� �e�c�o�n�o�m�i�c�-�s�e�e�k�i�n�g� �t�r�a�n�s�f�e�r� �(� �P�E�S�T� �)� 

�p�o�l�i�c�i�e�s� �a�r�e� �a�i�m�e�d� �a�t� �r�e�d�i�s�t�r�i�b�u�t�i�n�g� �w�e�a�l�t�h� �a�n�d� �i�n�c�o�m�e� �a�m�o�n�g� �g�r�o�u�p�s� �w�i�t�h�i�n� �s�o�c�i�e�t�y�.� �I�n� �R�a�u�s�s�e�r ��s� 

�v�i�e�w�,� �s�i�n�c�e� �t�h�e�s�e� �p�o�l�i�c�i�e�s� �a�r�e� �n�o�t� �i�n�t�r�o�d�u�c�e�d� �t�o� �i�m�p�r�o�v�e� �a�l�l�o�c�a�t�i�v�e� �e�f�f�i�c�i�e�n�c�y� �t�h�e�y� �l�e�a�d� �t�o� 

�g�o�v�e�r�n�m�e�n�t� �f�a�i�l�u�r�e�s�.� �F�o�r� �i�n�s�t�a�n�c�e�,� �g�o�v�e�r�n�m�e�n�t� �p�o�l�i�c�i�e�s� �a�i�m�e�d� �a�t� �s�u�b�s�i�d�i�z�i�n�g� �c�o�m�m�o�d�i�t�y� �p�r�o�g�r�a�m�s� 

�o�r� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�t�i�o�n� �p�r�o�c�e�s�s�e�s� �a�r�e� �e�s�s�e�n�t�i�a�l�l�y� �r�e�d�i�s�t�r�i�b�u�t�i�v�e� �i�n� �n�a�t�u�r�e� �a�n�d� �a�s� �s�u�c�h� �l�e�a�d� �o�n�l�y� 

�t�o� �p�o�l�i�t�i�c�a�l� �e�f�f�i�c�i�e�n�c�y� �a�s� �a� �r�e�s�u�l�t� �o�f� �c�o�m�p�e�t�i�t�i�o�n� �a�n�d� �r�e�n�t�-�s�e�e�k�i�n�g� �a�m�o�n�g� �t�h�e� �v�a�r�i�o�u�s� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s�.� 

�I�n� �a� �s�i�m�i�l�a�r� �f�a�s�h�i�o�n�,� �G�a�r�d�n�e�r� �(�1�9�8�3�)� �c�a�s�t�s� �t�h�e� �a�n�a�l�y�s�i�s� �o�f� �g�o�v�e�r�n�m�e�n�t�a�l� �b�e�h�a�v�i�o�r� �i�n� �t�w�o� �r�e�l�a�t�e�d� �b�u�t� 

�d�i�s�t�i�n�c�t� �a�n�a�l�y�t�i�c�a�l� �p�e�r�s�p�e�c�t�i�v�e�s�,� �o�n�e� �n�o�r�m�a�t�i�v�e� �a�n�d� �o�n�e� �p�o�s�i�t�i�v�i�s�t�.� �T�h�e� �p�o�s�i�t�i�v�i�s�t� �a�p�p�r�o�a�c�h� �i�s� 

�c�o�n�c�e�r�n�e�d� �w�i�t�h� �h�o�w� �p�o�l�i�c�y� �v�a�r�i�a�t�i�o�n�s� �o�v�e�r� �t�i�m�e� �a�n�d� �a�c�r�o�s�s� �c�o�m�m�o�d�i�t�i�e�s� �c�a�n� �b�e� �e�x�p�l�a�i�n�e�d� �i�n� �t�e�r�m�s� 
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�o�f� �e�f�f�i�c�i�e�n�c�y� �l�e�v�e�l�s�.� �C�o�n�v�e�r�s�e�l�y�,� �t�h�e� �n�o�r�m�a�t�i�v�e� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �p�o�l�i�c�y� �a�n�a�l�y�s�i�s� �w�o�u�l�d� �b�e� �t�o� �r�a�n�k� 

�p�r�o�s�p�e�c�t�i�v�e� �p�r�o�g�r�a�m�s� �a�c�c�o�r�d�i�n�g� �t�o� �p�u�r�e�l�y� �r�e�d�i�s�t�r�i�b�u�t�i�v�e� �s�t�a�n�d�a�r�d�s�.� 

�N�e�v�e�r�t�h�e�l�e�s�s�,� �f�o�r� �p�u�r�p�o�s�e�s� �o�f� �t�h�i�s� �s�t�u�d�y� �l�a�b�e�l�i�n�g� �P�E�R�T� �a�n�d� �P�E�S�T� �p�o�l�i�c�i�e�s� �u�n�d�e�r� �s�u�c�h� �d�e�f�i�n�i�t�i�o�n�s� 

�i�s� �r�e�s�t�r�i�c�t�i�v�e� �a�n�d� �p�r�e�v�e�n�t�s� �c�a�p�t�u�r�i�n�g� �h�o�w� �t�h�e�i�r� �c�o�m�b�i�n�e�d� �e�f�f�e�c�t�s� �l�e�a�d� �t�o� �i�n�c�r�e�a�s�e�d� �t�o�t�a�l� �w�e�l�f�a�r�e� �a�n�d� 

�c�h�a�n�g�e�s� �i�n� �i�n�c�o�m�e� �d�i�s�t�r�i�b�u�t�i�o�n�.� �T�o� �p�u�r�s�u�e� �a� �p�o�s�i�t�i�v�i�s�t� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �p�u�b�l�i�c� �p�o�l�i�c�y� �p�r�o�c�e�s�s�,� �P�E�R�T�s� 

�a�n�d� �P�E�S�T�s� �a�r�e� �v�i�e�w�e�d� �a�s� �s�u�b�s�t�i�t�u�t�e� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t�s� �s�i�n�c�e� �g�o�v�e�r�n�m�e�n�t�s� �e�m�p�l�o�y� �a� �p�o�r�t�f�o�l�i�o� �o�f� 

�p�o�l�i�c�y� �i�n�t�e�r�v�e�n�t�i�o�n�s� �t�o� �a�c�h�i�e�v�e� �a� �m�i�x�t�u�r�e� �o�f� �e�f�f�i�c�i�e�n�c�y� �a�n�d� �e�q�u�i�t�y� �o�f� �c�o�m�p�e�t�i�n�g� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s�.� �T�h�e� 

�m�i�x� �o�f� �t�h�e�s�e� �t�w�o� �t�y�p�e�s� �o�f� �p�o�l�i�c�y� �i�n�t�e�r�v�e�n�t�i�o�n�s� �a�r�e� �u�l�t�i�m�a�t�e�l�y� �d�e�t�e�r�m�i�n�e�d� �b�y� �t�h�e� �g�o�v�e�r�n�m�e�n�t ��s� �o�w�n� 

�c�a�p�a�c�i�t�y� �t�o� �e�n�g�a�g�e� �i�n� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� �i�n� �r�e�s�e�a�r�c�h� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t�.� 

�A�n� �A�g�r�i�c�u�l�t�u�r�a�l� �P�o�l�i�c�y� �M�o�d�e�l� 

�T�h�e� �f�o�l�l�o�w�i�n�g� �d�i�s�c�u�s�s�i�o�n� �d�r�a�w�s� �o�n� �t�h�e� �c�o�n�c�e�p�t�s� �d�e�v�e�l�o�p�e�d� �b�y� �G�a�r�d�n�e�r� �(�1�9�8�8�)� �a�n�d� �b�y� �d�e� �G�o�r�t�e�r� 

�e�t� �a�l� �(�1�9�9�2�)� �t�o� �m�a�x�i�m�i�z�e� �a� �s�i�n�g�l�e� �c�r�i�t�e�r�i�o�n� �i�n� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �c�o�l�l�e�c�t�i�v�e� �a�c�t�i�o�n�.� �A� �s�e�t� �o�f� �s�t�r�u�c�t�u�r�a�l� 

�e�q�u�a�t�i�o�n�s� �f�o�r� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �s�e�c�t�o�r� �c�a�p�t�u�r�e�s� �t�h�e� �m�a�i�n� �i�m�p�l�i�c�a�t�i�o�n�s� �o�f� �p�r�i�c�e� �a�n�d� �t�e�c�h�n�o�l�o�g�y� �p�o�l�i�c�i�e�s� 

�w�i�t�h�i�n� �a� �p�o�l�i�t�i�c�a�l� �p�r�e�f�e�r�e�n�c�e� �f�u�n�c�t�i�o�n�.� �T�h�e� �r�e�s�u�l�t�i�n�g� �p�o�l�i�t�i�c�a�l�-�e�c�o�n�o�m�y� �m�o�d�e�l� �i�s� �c�a�p�a�b�l�e� �o�f� 

�i�n�c�l�u�d�i�n�g� �c�o�l�l�e�c�t�i�v�e� �a�c�t�i�o�n� �t�o� �a�n�a�l�y�z�e� �c�h�a�n�g�e�s� �i�n� �p�o�l�i�c�y� �d�e�c�i�s�i�o�n�s�.� �I�t� �a�l�l�o�w�s� �o�n�e� �t�o� �i�d�e�n�t�i�f�y� �t�h�e� 

�e�f�f�e�c�t�s� �o�f� �e�c�o�n�o�m�i�c� �a�n�d� �p�o�l�i�t�i�c�a�l� �i�n�c�e�n�t�i�v�e�s� �t�h�a�t� �m�a�y� �i�n�f�l�u�e�n�c�e� �t�h�e� �p�r�o�c�e�s�s� �o�f� �t�e�c�h�n�o�l�o�g�i�c�a�l� �c�h�a�n�g�e�.� 
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�T�h�e� �l�e�v�e�l� �o�f� �e�a�c�h� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t� �i�s� �s�i�m�u�l�t�a�n�e�o�u�s�l�y� �c�h�o�s�e�n� �b�y� �d�e�c�i�s�i�o�n�-�m�a�k�e�r�s� �w�h�o� �t�a�k�e� �i�n�t�o� 

�a�c�c�o�u�n�t� �t�h�e� �e�f�f�o�r�t�s� �o�f� �c�i�t�i�z�e�n� �g�r�o�u�p�s� �t�o� �i�n�f�l�u�e�n�c�e� �p�o�l�i�c�y�.� 

�T�h�e� �p�r�o�p�o�s�e�d� �f�r�a�m�e�w�o�r�k� �a�s�s�u�m�e�s� �t�h�a�t� �p�r�o�d�u�c�e�r�s� �a�n�d� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �a�r�e� �h�o�m�o�g�e�n�e�o�u�s�,� �a�n�d� 

�t�h�a�t� �m�i�n�i�m�u�m� �o�r� �m�a�x�i�m�u�m� �p�r�i�c�e�s� �t�o� �p�r�o�d�u�c�e�r�s� �(� �P�p� �)� �a�n�d� �t�h�e� �l�e�v�e�l� �o�f� �p�u�b�l�i�c� �e�x�p�e�n�d�i�t�u�r�e�s� �i�n� 

�a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �(� �R�P� �)� �a�r�e� �t�h�e� �o�n�l�y� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t�s� �a�v�a�i�l�a�b�l�e�.� �T�h�e�s�e� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t�s� �a�r�e� 

�a�s�s�u�m�e�d� �t�o� �b�e� �s�i�m�u�l�t�a�n�e�o�u�s�l�y� �f�o�r�m�u�l�a�t�e�d� �b�y� �p�o�l�i�c�y�-�m�a�k�e�r�s� �g�i�v�e�n� �t�h�e� �e�x�i�s�t�i�n�g� �p�o�l�i�t�i�c�a�l� �s�t�r�u�c�t�u�r�e� 

�o�f� �e�a�c�h� �i�n�t�e�r�e�s�t� �g�r�o�u�p�.� �P�o�l�i�c�y�-�m�a�k�e�r�s� �d�e�c�i�d�e� �a�b�o�u�t� �t�h�e� �o�p�t�i�m�a�l� �l�e�v�e�l� �o�f� �e�x�p�e�n�d�i�t�u�r�e�s� �o�n� �e�a�c�h� �p�o�l�i�c�y� 

�i�n�s�t�r�u�m�e�n�t� �b�y� �t�a�k�i�n�g� �i�n�t�o� �a�c�c�o�u�n�t� �p�o�l�i�t�i�c�a�l� �p�r�e�s�s�u�r�e�s� �o�f� �c�o�n�s�t�i�t�u�e�n�c�y� �g�r�o�u�p�s� �a�n�d� �a�l�t�e�r�n�a�t�i�v�e� �l�e�v�e�l�s� 

�o�f� �d�e�a�d�w�e�i�g�h�t� �l�o�s�s�e�s� �t�h�a�t� �m�a�y� �o�c�c�u�r� �t�h�r�o�u�g�h� �i�n�t�e�r�v�e�n�t�i�o�n� �i�n� �a�g�r�i�c�u�l�t�u�r�a�l� �m�a�r�k�e�t�s�.� 

�T�h�e� �m�o�d�e�l� �t�h�a�t� �f�o�l�l�o�w�s� �a�s�s�u�m�e�s� �t�h�e� �s�a�m�e� �t�y�p�e� �o�f� �b�a�r�g�a�i�n�i�n�g� �b�e�h�a�v�i�o�r� �b�e�t�w�e�e�n� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s� �a�n�d� 

�t�h�e� �g�o�v�e�r�n�m�e�n�t� �a�s�s�u�m�e�d� �b�y� �G�a�r�d�n�e�r� �a�n�d� �d�e� �G�o�r�t�e�r� �e�t� �a�l�,� �b�u�t� �s�e�v�e�r�a�l� �i�m�p�o�r�t�a�n�t� �r�e�f�i�n�e�m�e�n�t�s� �a�r�e� 

�a�d�d�e�d�.� �F�i�r�s�t�,� �n�o� �a� �p�r�i�o�r�i� �a�s�s�u�m�p�t�i�o�n�s� �a�r�e� �m�a�d�e� �a�b�o�u�t� �t�h�e� �e�f�f�e�c�t�s� �o�f� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�t� �t�h�e� �p�r�o�d�u�c�e�r� 

�l�e�v�e�l� �a�n�d� �r�e�s�e�a�r�c�h� �e�x�p�e�n�d�i�t�u�r�e�s� �o�n� �t�h�e� �w�e�l�l�-�b�e�i�n�g� �o�f� �p�r�o�d�u�c�e�r�s� �a�n�d� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s�.� �T�h�u�s�,� 

�t�h�e�r�e� �i�s� �n�o� �e�x�p�l�i�c�i�t� �n�e�e�d� �t�o� �c�o�m�p�e�n�s�a�t�e� �a�n�y� �s�o�c�i�a�l� �g�r�o�u�p� �f�o�r� �w�e�l�f�a�r�e�-�t�r�a�n�s�f�e�r�r�i�n�g� �o�r� �w�e�l�f�a�r�e�-� 

�i�n�c�r�e�a�s�i�n�g� �p�o�l�i�c�i�e�s� �a�f�f�e�c�t�i�n�g� �s�o�m�e� �o�t�h�e�r� �i�n�t�e�r�e�s�t� �g�r�o�u�p�.� �P�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� �r�e�s�e�a�r�c�h� �f�u�n�d�i�n�g� �a�r�e� 

�a�n�a�l�y�z�e�d� �p�u�r�e�l�y� �o�n� �e�f�f�i�c�i�e�n�c�y� �g�r�o�u�n�d�s� �w�h�e�r�e� �s�u�b�s�i�d�i�e�s� �(�t�a�x�e�s�)� �i�m�p�l�i�c�i�t� �i�n� �m�i�n�i�m�u�m� �(�m�a�x�i�m�u�m�)� 

�p�r�i�c�e�s� �a�n�d� �i�n�v�e�s�t�m�e�n�t� �i�n� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �a�r�e� �e�x�c�l�u�s�i�v�e�l�y� �m�o�t�i�v�a�t�e�d� �b�y� �a� �w�e�l�f�a�r�e�-�m�a�x�i�m�i�z�i�n�g� 

�s�t�a�t�e�.� �V�i�e�w�i�n�g� �t�h�e�s�e� �t�w�o� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t�s� �a�s� �s�u�b�s�t�i�t�u�t�e�s� �r�a�t�h�e�r� �t�h�a�n� �c�o�m�p�l�e�m�e�n�t�s� �s�e�e�m�s� 

�a�p�p�r�o�p�r�i�a�t�e� �f�o�r� �c�o�u�n�t�r�i�e�s� �w�h�e�r�e� �a�g�r�i�c�u�l�t�u�r�e� �i�s� �g�e�n�e�r�a�l�l�y� �t�a�x�e�d� �a�n�d� �t�h�e�r�e� �i�s� �u�n�d�e�r�i�n�v�e�s�t�m�e�n�t� �i�n� 

�a�g�r�i�c�u�l�t�u�r�a�l�-�e�n�h�a�n�c�i�n�g� �t�e�c�h�n�o�l�o�g�y�.� 
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�S�e�c�o�n�d�,� �a�n�d� �c�o�n�t�r�a�r�y� �t�o� �p�r�e�v�i�o�u�s� �s�t�u�d�i�e�s� �t�h�a�t� �a�s�s�u�m�e� �a� �l�a�r�g�e� �o�p�e�n� �e�c�o�n�o�m�y�,� �t�h�e� �c�o�n�c�e�p�t�u�a�l� 

�f�r�a�m�e�w�o�r�k� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�i�s� �c�h�a�p�t�e�r� �r�e�f�e�r�s� �t�o� �a� �s�m�a�l�l� �o�p�e�n� �e�c�o�n�o�m�y�.� �T�h�i�s� �c�o�n�d�i�t�i�o�n� �i�s� �s�u�i�t�a�b�l�e� �f�o�r� 

�f�o�r� �C�h�i�l�e� �w�h�i�c�h� �i�s� �c�h�a�r�a�c�t�e�r�i�z�e�d� �b�y� �a�n� �i�n�a�b�i�l�i�t�y� �t�o� �i�n�f�l�u�e�n�c�e� �p�r�i�c�e�s� �i�n� �a�g�r�i�c�u�l�t�u�r�a�l� �w�o�r�l�d� �m�a�r�k�e�t�s�.� 

�T�h�e�r�e�f�o�r�e�,� �a�l�t�e�r�n�a�t�i�v�e� �p�r�i�c�e� �e�l�a�s�t�i�c�i�t�y� �s�p�e�c�i�f�i�c�a�t�i�o�n�s� �a�r�e� �e�x�p�l�i�c�i�t�l�y� �i�n�c�l�u�d�e�d� �t�o� �a�c�c�o�u�n�t� �f�o�r� �a� �v�a�r�i�e�t�y� 

�o�f� �m�a�r�k�e�t� �c�o�m�m�o�d�i�t�y� �c�o�n�d�i�t�i�o�n�s� �a�n�d� �c�h�a�n�g�e�s� �i�n� �t�h�e� �d�e�g�r�e�e� �o�f� �o�p�e�n�n�e�s�s� �o�f� �t�h�e� �e�c�o�n�o�m�y� �t�o� 

�i�n�t�e�r�n�a�t�i�o�n�a�l� �t�r�a�d�e�.� �E�l�a�s�t�i�c�i�t�i�e�s� �o�f� �s�u�p�p�l�y� �a�n�d� �d�e�m�a�n�d� �a�f�f�e�c�t� �t�h�e� �w�e�l�f�a�r�e� �i�m�p�l�i�c�a�t�i�o�n�s� �o�f� �t�h�e� �p�o�l�i�c�i�e�s� 

�a�n�d� �t�h�u�s� �i�n�f�l�u�e�n�c�e� �t�h�e� �o�p�t�i�m�a�l� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �g�o�v�e�r�n�m�e�n�t� �p�r�i�c�i�n�g� �p�o�l�i�c�i�e�s� �a�n�d� �p�u�b�l�i�c�l�y�-�s�p�o�n�s�o�r�e�d� 

�a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h�.� �T�h�e� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �b�e�n�e�f�i�t�s� �f�r�o�m� �a�n�y� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t� �a�m�o�n�g� �p�r�o�d�u�c�e�r�s� �a�n�d� 

�c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �i�s� �p�a�r�t�i�c�u�l�a�r�l�y� �s�e�n�s�i�t�i�v�e� �t�o� �b�o�t�h� �s�u�p�p�l�y� �a�n�d� �d�e�m�a�n�d� �e�l�a�s�t�i�c�i�t�y� �p�a�r�a�m�e�t�e�r�s� 

�(�R�o�s�e�,� �1�9�8�0�;� �A�l�s�t�o�n� �e�t� �a�l�,� �1�9�8�8�)� �2�.� 

�T�h�i�r�d�,� �t�h�e� �m�a�n�a�g�e�m�e�n�t� �o�f� �t�h�e� �b�u�d�g�e�t� �a�n�d� �e�s�p�e�c�i�a�l�l�y� �t�h�e� �o�v�e�r�a�l�l� �b�u�d�g�e�t� �b�a�l�a�n�c�e� �p�l�a�y� �a� �m�a�j�o�r� �r�o�l�e� 

�i�n� �t�h�e� �e�c�o�n�o�m�i�c� �p�o�l�i�c�y� �o�f� �a�n�y� �g�o�v�e�r�n�m�e�n�t�.� �I�n� �t�h�i�s� �s�i�m�p�l�i�f�i�e�d� �r�e�p�r�e�s�e�n�t�a�t�i�o�n�,� �t�h�e� �b�u�d�g�e�t� �s�p�e�n�t� �o�n� 

�a�g�r�i�c�u�l�t�u�r�e� �(� �A�B� �)� �i�s� �a�s�s�u�m�e�d� �t�o� �b�e� �e�x�o�g�e�n�o�u�s�l�y� �s�e�t� �b�y� �g�o�v�e�r�n�m�e�n�t� �a�u�t�h�o�r�i�t�i�e�s�.� �W�i�t�h�i�n� �a�g�r�i�c�u�l�t�u�r�e�,� 

�h�o�w�e�v�e�r�,� �t�h�e� �a�l�l�o�c�a�t�i�o�n� �o�f� �p�u�b�l�i�c� �f�u�n�d�s� �i�s� �e�n�d�o�g�e�n�o�u�s�l�y� �d�e�t�e�r�m�i�n�e�d� �f�o�r� �e�a�c�h� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t� �b�y� 

�a� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �e�c�o�n�o�m�i�c� �a�n�d� �p�o�l�i�t�i�c�a�l� �v�a�r�i�a�b�l�e�s�.� �T�h�e� �b�u�d�g�e�t�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �P�p� �a�n�d� �R�P� �a�r�e� 

�g�u�i�d�e�d� �b�y� �t�h�e� �d�e�m�a�n�d�s� �o�f� �c�o�m�m�o�d�i�t�y�-�s�p�e�c�i�f�i�c� �c�o�n�s�t�i�t�u�e�n�c�y� �g�r�o�u�p�s� �f�o�r� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� �t�e�c�h�n�i�c�a�l� 

�c�h�a�n�g�e�.� 

�B�u�d�g�e�t� �a�l�l�o�c�a�t�i�o�n�s� �b�y� �c�o�m�m�o�d�i�t�i�e�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �e�a�c�h� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t� �d�e�p�e�n�d� �h�e�a�v�i�l�y� �o�n� �t�h�e� 

�c�o�h�e�s�i�v�e�n�e�s�s� �o�f� �t�h�e� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s� �a�n�d� �t�h�e�i�r� �a�b�i�l�i�t�y� �t�o� �e�x�e�r�c�i�s�e� �s�u�c�c�e�s�s�f�u�l� �c�o�l�l�e�c�t�i�v�e� �a�c�t�i�o�n� �o�n� 

� � 

�?� �T�h�e� �n�a�t�u�r�e� �o�f� �t�h�e� �r�e�s�e�a�r�c�h�-�i�n�d�u�c�e�d� �s�u�p�p�l�y� �s�h�i�f�t� �a�l�s�o� �p�l�a�y�s� �a�n� �i�m�p�o�r�t�a�n�t� �r�o�l�e� �i�n� �t�h�e�s�e� �r�e�s�u�l�t�s�.� 
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�s�e�c�t�o�r�a�l� �a�u�t�h�o�r�i�t�i�e�s�.� �P�o�l�i�t�i�c�a�l�l�y� �i�n�f�l�u�e�n�t�i�a�l� �g�r�o�u�p�s� �o�f� �p�r�o�d�u�c�e�r�s� �a�n�d� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �h�a�v�e� 

�v�e�s�t�e�d� �i�n�t�e�r�e�s�t�s� �i�n� �o�b�t�a�i�n�i�n�g� �p�u�b�l�i�c� �f�u�n�d�s� �f�o�r� �o�n�l�y� �t�h�o�s�e� �c�o�m�m�o�d�i�t�i�e�s� �t�h�a�t� �i�n�c�r�e�a�s�e� �t�h�e�i�r� �e�c�o�n�o�m�i�c� 

�w�e�l�f�a�r�e�.� �F�u�r�t�h�e�r�m�o�r�e�,� �w�e�l�l�-�o�r�g�a�n�i�z�e�d� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s� �w�o�u�l�d� �l�i�k�e�l�y� �o�b�t�a�i�n� �h�i�g�h�e�r� �s�h�a�r�e�s� �o�f� �t�h�e� 

�b�u�d�g�e�t� �a�l�l�o�c�a�t�e�d� �t�o� �e�a�c�h� �c�o�m�m�o�d�i�t�y� �c�o�m�p�a�r�e�d� �t�o� �l�e�s�s� �h�o�m�o�g�e�n�o�u�s� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s� �w�h�o� �m�a�y� 

�d�e�v�e�l�o�p� �l�e�s�s� �i�n�t�e�n�s�i�v�e� �r�e�l�a�t�i�o�n�s�h�i�p�s� �w�i�t�h� �p�o�l�i�c�y� �d�e�c�i�s�i�o�n�-�m�a�k�e�r�s�.� 

�G�o�v�e�r�n�m�e�n�t�s� �i�n�t�e�r�v�e�n�e� �i�n� �a�g�r�i�c�u�l�t�u�r�a�l� �m�a�r�k�e�t�s� �i�n� �a� �v�a�r�i�e�t�y� �o�f� �w�a�y�s�.� �A�m�o�n�g� �t�h�e� �w�i�d�e� �a�r�r�a�y� �o�f� 

�p�r�i�c�i�n�g� �p�o�l�i�c�i�e�s� �a�v�a�i�l�a�b�l�e�,� �m�i�n�i�m�u�m� �o�r� �m�a�x�i�m�u�m� �p�r�i�c�e�s� �a�r�e� �a�p�p�l�i�e�d� �i�n� �v�i�r�t�u�a�l�l�y� �e�v�e�r�y� �c�o�u�n�t�r�y� �t�o� 

�a�c�h�i�e�v�e� �i�n�c�o�m�e� �t�r�a�n�s�f�e�r�s� �(�S�t�i�g�l�i�t�z�,� �1�9�8�7�;� �G�a�r�d�n�e�r�,� �1�9�8�7�a�)�.� �I�n� �C�h�i�l�e� �f�o�r� �e�x�a�m�p�l�e�,� �t�h�e�s�e� �m�i�n�i�m�u�m� 

�(�m�a�x�i�m�u�m�)� �p�r�i�c�e�s� �w�e�r�e� �e�n�f�o�r�c�e�d� �b�y� �i�m�p�o�s�i�n�g� �t�a�r�i�f�f�s�,� �q�u�o�t�a�s�,� �o�r� �i�m�p�o�r�t� �l�i�c�e�n�s�i�n�g� �r�e�q�u�i�r�e�m�e�n�t�s� �t�o� 

�m�a�i�n�t�a�i�n� �p�r�o�d�u�c�e�r� �p�r�i�c�e�s� �a�b�o�v�e� �(�b�e�l�o�w�)� �t�h�e�i�r� �e�q�u�i�l�i�b�r�i�u�m� �l�e�v�e�l�.� �P�r�i�c�e�s� �l�e�g�i�s�l�a�t�e�d� �b�e�l�o�w� �t�h�e� �m�a�r�k�e�t�-� 

�c�l�e�a�r�i�n�g� �p�r�i�c�e� �l�e�v�e�l� �i�m�p�l�i�e�d� �a� �d�i�r�e�c�t� �t�a�x�a�t�i�o�n� �o�n� �t�h�e� �p�r�o�d�u�c�t�s� �o�f� �f�a�r�m�e�r�s�.� �I�n� �s�u�c�h� �a� �c�a�s�e�,� �t�h�e� 

�g�o�v�e�r�n�m�e�n�t� �p�o�l�i�c�y� �i�s� �e�x�t�r�a�c�t�i�n�g� �r�e�s�o�u�r�c�e�s� �f�r�o�m� �a�g�r�i�c�u�l�t�u�r�e�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �m�o�d�e�l� �a�c�c�o�m�m�o�d�a�t�e�s� 

�t�h�e� �m�o�s�t� �c�o�m�m�o�n�l�y�-�u�s�e�d� �p�r�i�c�e�-�p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t� �i�n� �C�h�i�l�e� �b�e�t�w�e�e�n� �1�9�6�0� �a�n�d� �1�9�8�8�.� �O�t�h�e�r� �f�o�r�m�s� 

�o�f� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n� �i�n� �a�g�r�i�c�u�l�t�u�r�a�l� �m�a�r�k�e�t�s� �s�u�c�h� �a�s� �a�n� �a�d�-�v�a�l�o�r�e�m� �p�e�r�-�u�n�i�t� �s�u�b�s�i�d�y� �o�r� �a� �p�e�r�-�u�n�i�t� 

�t�a�x� �d�o� �n�o�t� �a�l�t�e�r� �t�h�e� �b�a�s�i�c� �r�e�s�u�l�t�s� �i�f� �t�h�e�y� �a�r�e� �u�s�e�d� �a�s� �a� �g�e�n�e�r�a�l�i�z�e�d� �p�r�i�c�e�-�p�o�l�i�c�y� �m�e�c�h�a�n�i�s�m�.� 

�F�i�n�a�l�l�y�,� �t�h�e� �m�o�d�e�l� �e�x�p�l�i�c�i�t�l�y� �r�e�c�o�g�n�i�z�e�s� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �a�s� �a� �v�a�r�i�a�b�l�e� �w�i�t�h�i�n� �t�h�e� �u�n�d�e�r�l�y�i�n�g� 

�t�e�c�h�n�o�l�o�g�y� �a�v�a�i�l�a�b�l�e� �t�o� �C�h�i�l�e�a�n� �p�r�o�d�u�c�e�r�s�.� �T�h�e� �t�e�c�h�n�o�l�o�g�y� �s�e�t� �n�o�t� �o�n�l�y� �i�n�c�l�u�d�e�s� �t�e�c�h�n�o�l�o�g�i�e�s� 

�p�r�o�d�u�c�e�d� �b�y� �i�n�d�i�g�e�n�o�u�s� �r�e�s�e�a�r�c�h� �b�u�t� �a�l�s�o� �i�n�t�e�r�n�a�t�i�o�n�a�l� �t�e�c�h�n�o�l�o�g�i�e�s� �a�s� �w�e�l�l� �a�s� �s�o�m�e� �o�t�h�e�r� 

�e�c�o�n�o�m�i�c� �a�n�d� �p�o�l�i�t�i�c�a�l� �v�a�r�i�a�b�l�e�s� �r�e�f�e�r�r�e�d� �t�o� �h�e�r�e� �a�s� �s�t�a�t�e� �v�a�r�i�a�b�l�e�s�.� 

�T�h�e�o�r�e�t�i�c�a�l� �M�o�d�e�l� �7�0



�C�h�a�r�a�c�t�e�r�i�z�a�t�i�o�n� �o�f� �a� �P�o�l�i�t�i�c�a�l� �O�p�t�i�m�u�m� 

�T�h�e� �f�r�a�m�e�w�o�r�k� �u�s�e�d� �h�e�r�e� �t�o� �e�s�t�i�m�a�t�e� �t�h�e� �w�e�l�f�a�r�e� �e�f�f�e�c�t�s� �o�f� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� �r�e�s�e�a�r�c�h� �i�n�v�e�s�t�m�e�n�t�s� 

�e�v�o�l�v�e�s� �a�r�o�u�n�d� �t�h�e� �c�o�n�c�e�p�t� �o�f� �e�c�o�n�o�m�i�c� �s�u�r�p�l�u�s�.� �A�c�c�e�p�t�i�n�g� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e�n�e�s�s� �o�f� �e�c�o�n�o�m�i�c� 

�s�u�r�p�l�u�s� �a�s� �a� �m�e�a�s�u�r�e� �o�f� �s�o�c�i�a�l� �b�e�n�e�f�i�t�s�,� �t�h�e� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �g�a�i�n�s� �a�n�d� �l�o�s�s�e�s� �a�m�o�n�g� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s� 

�c�a�n� �b�e� �m�o�d�e�l�l�e�d� �f�o�r�m�a�l�l�y� �(�C�u�r�i�e� �e�t� �a�l�,� �1�9�7�1�;� �J�u�s�t� �e�t� �a�l�,� �1�9�8�2�;� �A�l�s�t�o�n� �e�t� �a�l�,� �1�9�9�4�)�.� 

�T�h�e� �g�o�v�e�r�n�m�e�n�t� �i�s� �a�s�s�u�m�e�d� �t�o� �m�a�x�i�m�i�z�e� �a� �s�t�r�i�c�t�l�y�-�c�o�n�c�a�v�e�,� �p�o�l�i�t�i�c�a�l� �w�e�l�f�a�r�e� �f�u�n�c�t�i�o�n� �(� �W� �)� �o�f� �t�h�e� 

�a�g�g�r�e�g�a�t�e� �e�c�o�n�o�m�i�c� �s�u�r�p�l�u�s�e�s� �o�f� �p�r�o�d�u�c�e�r�s� �(� �P�S� �)� �a�n�d� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �(� �C�T�S� �)�,� �s�u�b�j�e�c�t� �t�o� �a� 

�l�i�m�i�t�e�d� �a�g�r�i�c�u�l�t�u�r�a�l� �b�u�d�g�e�t� �(� �A�B� �)�.� �T�h�e� �f�u�n�c�t�i�o�n� �W� �a�n�d� �t�h�e� �b�u�d�g�e�t� �c�o�n�s�t�r�a�i�n�t� �a�r�e� �b�o�t�h� �a�s�s�u�m�e�d� �t�o� 

�b�e� �w�e�l�l�-�b�e�h�a�v�e�d�,� �i�n� �t�h�a�t� �t�h�e� �p�o�l�i�t�i�c�a�l� �w�e�l�f�a�r�e� �f�u�n�c�t�i�o�n� �i�s� �c�o�n�t�i�n�o�u�s� �w�i�t�h� �p�o�s�i�t�i�v�e� �a�n�d� �n�e�g�a�t�i�v�e� �f�i�r�s�t� 

�a�n�d� �s�e�c�o�n�d� �d�e�r�i�v�a�t�i�v�e�s�,� �r�e�s�p�e�c�t�i�v�e�l�y�,� �a�n�d� �t�h�e� �b�u�d�g�e�t� �c�o�n�s�t�r�a�i�n�t� �i�s� �l�i�n�e�a�r� �s�i�n�c�e� �t�h�e� �b�u�d�g�e�t� �s�e�t� �i�s� 

�a�s�s�u�m�e�d� �t�o� �b�e� �c�l�o�s�e�d� �a�n�d� �b�o�u�n�d�e�d�.� �T�h�e� �p�r�o�p�e�r�t�i�e�s� �o�f� �W� �i�n�d�i�c�a�t�e� �f�i�r�s�t�,� �t�h�a�t� �a�n� �i�n�c�r�e�a�s�e� �i�n� �t�h�e� 

�w�e�l�f�a�r�e� �o�f� �a�n�y� �i�n�t�e�r�e�s�t� �g�r�o�u�p� �h�o�l�d�i�n�g� �t�h�e� �w�e�l�f�a�r�e� �o�f� �t�h�e� �o�t�h�e�r�s� �c�o�n�s�t�a�n�t� �i�n�c�r�e�a�s�e�s� �s�o�c�i�a�l� �w�e�l�f�a�r�e�;� 

�a�n�d� �s�e�c�o�n�d�,� �t�h�a�t� �i�f� �o�n�e� �i�n�t�e�r�e�s�t� �g�r�o�u�p� �i�s� �m�a�d�e� �w�o�r�s�e� �o�f�f�,� �t�h�e�n� �a�n�o�t�h�e�r� �i�n�t�e�r�e�s�t� �g�r�o�u�p� �m�u�s�t� �b�e� �m�a�d�e� 

�b�e�t�t�e�r� �o�f�f� �t�o� �r�e�t�a�i�n� �t�h�e� �s�a�m�e� �l�e�v�e�l� �o�f� �s�o�c�i�a�l� �w�e�l�f�a�r�e�.� �T�h�e� �u�n�d�e�r�l�y�i�n�g� �w�e�l�f�a�r�e� �f�u�n�c�t�i�o�n� �d�e�s�c�r�i�b�i�n�g� 

�p�o�l�i�c�y� �p�r�e�f�e�r�e�n�c�e�s� �u�n�d�e�r� �a� �g�i�v�e�n� �i�n�s�t�i�t�u�t�i�o�n�a�l� �a�n�d� �p�o�l�i�t�i�c�a�l� �s�t�r�u�c�t�u�r�e� �i�s� �d�e�f�i�n�e�d� �a�s�:� 

�(�3�.�1�)� �W�=�f�(�P�S�,� �C�T�S�)� 

�T�h�e�o�r�e�t�i�c�a�l� �M�o�d�e�l� �7�1



�D�i�r�e�c�t� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n� �(� �D�P�I� �)� �a�f�f�e�c�t�i�n�g� �e�a�c�h� �u�n�i�t� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�t�i�o�n� �i�s� �t�h�e� �d�i�f�f�e�r�e�n�c�e� 

�b�e�t�w�e�e�n� �t�h�e� �m�i�n�i�m�u�m� �(�m�a�x�i�m�u�m�)� �p�r�o�d�u�c�e�r� �p�r�i�c�e�,� �P�p�,� �a�n�d� �t�h�e� �b�o�r�d�e�r� �p�r�i�c�e�,� �B�p�.� �S�u�c�h� �a� �p�r�i�c�e� 

�d�i�f�f�e�r�e�n�t�i�a�l� �d�o�e�s� �n�o�t� �n�e�c�e�s�s�a�r�i�l�y� �t�r�a�n�s�l�a�t�e� �i�n�t�o� �r�e�s�o�u�r�c�e�s� �f�l�o�w�i�n�g� �t�h�r�o�u�g�h� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �b�u�d�g�e�t� 

�(� �A�B� �)�,� �b�e�c�a�u�s�e� �i�m�p�o�r�t� �o�r� �s�u�p�p�l�y� �r�e�s�t�r�i�c�t�i�o�n�s� �a�p�p�l�i�e�d� �t�o� �i�m�p�l�e�m�e�n�t� �m�i�n�i�m�u�m� �(�m�a�x�i�m�u�m�)� �p�r�i�c�e�s� 

�w�o�u�l�d� �n�o�t� �c�r�e�a�t�e� �o�r� �r�e�q�u�i�r�e� �r�e�v�e�n�u�e�s�.� �I�n� �t�h�e� �c�a�s�e� �o�f� �t�a�x�a�t�i�o�n�,� �h�o�w�e�v�e�r�,� �t�h�e� �r�e�v�e�n�u�e�s� �r�e�c�e�i�v�e�d� 

�d�i�r�e�c�t�l�y� �a�f�f�e�c�t� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �b�u�d�g�e�t�.� �T�h�u�s�,� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �m�e�a�n�s� �o�f� �i�m�p�l�e�m�e�n�t�i�n�g� �t�h�e� 

�m�i�n�i�m�u�m� �o�r� �m�a�x�i�m�u�m� �p�r�i�c�e�s�,� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �b�u�d�g�e�t� �m�i�g�h�t� �o�r� �m�i�g�h�t� �n�o�t� �d�i�r�e�c�t�l�y� �b�e� �a�f�f�e�c�t�e�d� �b�y� 

�t�h�e� �p�o�l�i�c�i�e�s�.� 

�W�e� �a�s�s�u�m�e�,� �f�o�r� �t�h�e� �m�o�m�e�n�t�,� �t�h�a�t� �t�h�e� �p�r�i�c�i�n�g� �p�o�l�i�c�i�e�s� �a�r�e� �i�m�p�l�e�m�e�n�t�e�d� �v�i�a� �t�a�x�a�t�i�o�n�/�s�u�b�s�i�d�i�z�a�t�i�o�n� 

�a�n�d� �t�h�i�s� �f�l�o�w�s� �d�i�r�e�c�t�l�y� �t�h�r�o�u�g�h� �t�h�e� �b�u�d�g�e�t�.� �H�e�n�c�e�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �e�x�p�e�n�d�i�t�u�r�e� �c�o�n�s�t�r�a�i�n�t� �t�a�k�e�s� �t�h�e� 

�f�o�l�l�o�w�i�n�g� �f�o�r�m�:� 

�(�3�.�2�)� �A�B� �=� �(� �P�,� �-� �B�,�)� �Q�,� �+� �R�p� 

�T�h�u�s�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �c�o�n�s�i�d�e�r�s� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�o�n�s�t�r�a�i�n�e�d� �m�a�x�i�m�i�z�a�t�i�o�n� �p�r�o�b�l�e�m� �i�n� �i�t�s� �e�f�f�o�r�t�s� �t�o� 

�m�a�x�i�m�i�z�e� �t�h�e� �w�e�l�f�a�r�e� �f�u�n�c�t�i�o�n� �(�3�.�1� �)� �s�u�b�j�e�c�t� �t�o� �t�h�e� �b�u�d�g�e�t� �e�x�p�e�n�d�i�t�u�r�e� �c�o�n�s�t�r�a�i�n�t� �(�3�.�2� �)�:� 

�T�h�e�o�r�e�t�i�c�a�l� �M�o�d�e�l� �7�2



�(�3�.�3� �)� �M�a�x� �W� �=� �P�S� �*� �C�T�S� �*�-�*� 

�s�u�c�h� �t�h�a�t� �:� �A�B� �2� �P�p�,� �Q�,�;� �-� �B�p� �Q�,� �+� �R�p� 

�T�h�e� �w�e�l�f�a�r�e� �f�u�n�c�t�i�o�n� �i�s� �a�s�s�u�m�e�d� �t�o� �t�a�k�e� �a� �m�u�l�t�i�p�l�i�c�a�t�i�v�e� �f�o�r�m� �t�h�a�t� �i�s� �h�o�m�o�g�e�n�e�o�u�s� �o�f� �d�e�g�r�e�e� �o�n�e� 

�i�n� �P�S� �a�n�d� �C�T�S�.� �W�h�i�l�e� �i�t� �i�s� �r�e�c�o�g�n�i�z�e�d� �t�h�a�t� �t�h�i�s� �a�s�u�m�p�t�i�o�n� �i�m�p�o�s�e�s� �s�e�v�e�r�a�l� �s�t�r�o�n�g� �r�e�s�t�r�i�c�t�i�o�n�s� �o�n� 

�i�t�s� �f�u�n�c�t�i�o�n�a�l� �f�o�r�m�,� �i�t� �s�i�m�p�l�i�f�i�e�s� �t�h�e� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� �o�f� �t�h�e� �e�c�o�n�o�m�i�c� �r�e�l�a�t�i�o�n�s�h�i�p�s� �e�m�b�e�d�d�e�d� �i�n� �t�h�e� 

�m�o�d�e�l� �*�.� �T�h�e� �p�a�r�a�m�e�t�e�r� �a� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �r�e�s�u�l�t� �o�f� �p�o�l�i�t�i�c�a�l� �p�r�e�s�s�u�r�e�s� �o�f� �t�h�e� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s� �w�h�i�c�h� 

�i�n� �t�u�r�n� �a�r�e� �d�e�t�e�r�m�i�n�e�d� �b�y� �t�h�e�i�r� �r�e�l�a�t�i�v�e� �c�o�s�t�s� �t�o� �o�r�g�a�n�i�z�e�.� �F�a�c�t�o�r�s� �t�h�a�t� �m�i�g�h�t� �a�f�f�e�c�t� �t�h�e� �p�a�r�a�m�e�t�e�r� 

�a� �i�n�c�l�u�d�e� �i�n�t�e�r� �a�l�i�a� �t�h�e� �s�i�z�e� �o�f� �t�h�e� �g�r�o�u�p�,� �t�h�e� �s�t�r�u�c�t�u�r�a�l� �c�o�n�s�t�r�a�i�n�t�s� �o�f� �t�h�e� �e�c�o�n�o�m�y�,� �t�h�e� �d�i�s�t�r�i�b�u�t�i�o�n� 

�o�f� �b�e�n�e�f�i�t�s� �w�i�t�h�i�n� �t�h�e� �g�r�o�u�p�,� �a�n�d� �t�h�e� �a�b�i�l�i�t�y� �o�f� �t�h�e� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s� �t�o� �r�e�c�o�g�n�i�z�e� �c�o�n�f�l�i�c�t�s� �(�O�e�h�m�k�e� 

�a�n�d� �Y�a�o�,� �1�9�9�0�)�.� 

�T�h�e� �p�o�l�i�t�i�c�a�l� �w�e�l�f�a�r�e� �w�2�i�g�h�t�s� �a� �a�n�d� �(� �1� �-� �a� �)� �c�o�r�r�e�s�p�o�n�d� �t�o� �p�r�o�d�u�c�e�r�s� �a�n�d� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s�,� 

�r�e�s�p�e�c�t�i�v�e�l�y�.� �T�h�e�s�e� �w�e�i�g�h�t�s� �c�a�n� �b�e� �m�o�d�i�f�i�e�d� �t�o� �a�l�l�o�w� �f�o�r� �a� �v�a�r�i�e�t�y� �o�f� �p�o�l�i�c�y� �s�c�e�n�a�r�i�o�s� �i�n� �t�h�e� 

�b�a�r�g�a�i�n�i�n�g� �p�r�o�c�e�s�s� �a�m�o�n�g� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s� �t�h�a�t� �f�o�r�m� �c�o�a�l�i�t�i�o�n�s� �t�o� �l�o�b�b�y� �g�o�v�e�r�n�m�e�n�t�.� �T�h�e� 

�g�o�v�e�r�n�m�e�n�t� �i�s� �w�i�l�l�i�n�g� �t�o� �r�e�d�i�s�t�r�i�b�u�t�e� �w�e�l�f�a�r�e� �b�e�t�w�e�e�n� �b�o�t�h� �p�r�e�s�s�u�r�e� �g�r�o�u�p�s� �b�y� �t�a�x�i�n�g� �o�r� 

�s�u�b�s�i�d�i�z�i�n�g� �t�h�e�m� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �m�a�g�n�i�t�u�d�e� �o�f� �t�h�e�s�e� �p�o�l�i�t�i�c�a�l� �w�e�i�g�h�t�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �i�f� 

� � 

�4� �L�a�t�e�r�,� �i�t� �w�i�l�l� �b�e�c�o�m�e� �a�p�p�a�r�e�n�t� �t�h�a�t� �t�h�e� �p�l�a�u�s�i�b�i�l�i�t�y� �o�f� �t�h�e� �r�e�s�u�l�t�s� �r�e�m�a�i�n�s� �u�n�a�l�t�e�r�e�d� �i�f� �h�o�m�o�g�e�n�e�i�t�y� �o�f� 
�a�n�y� �d�e�g�r�e�e� �i�s� �a�s�s�u�m�e�d� �f�o�r� �t�h�i�s� �p�o�l�i�t�i�c�a�l� �w�e�l�f�a�r�e� �f�u�n�c�t�i�o�n�.� 
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�c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �h�a�v�e� �a� �r�e�l�a�t�i�v�e�l�y� �l�o�w�e�r� �p�o�l�i�t�i�c�a�l� �w�e�i�g�h�t� �t�h�a�n� �p�r�o�d�u�c�e�r�s�,� �t�h�e� �l�e�s�s� �t�h�e� �f�o�r�m�e�r� 

�g�r�o�u�p� �w�i�l�l� �h�a�v�e� �r�e�d�i�s�t�r�i�b�u�t�e�d� �t�o� �t�h�e�m�.� 

�S�u�b�s�t�i�t�u�t�i�n�g� �t�h�e� �a�g�g�r�e�g�a�t�e� �e�c�o�n�o�m�i�c� �w�e�l�f�a�r�e� �d�e�f�i�n�i�t�i�o�n�s� �f�o�r� �p�r�o�d�u�c�e�r�s� �a�n�d� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� 

�i�n�t�o� �(�3�.�3� �)�,� �y�i�e�l�d�s� �t�h�e� �f�o�l�l�o�w�i�n�g� �L�a�g�r�a�n�g�i�a�n� �f�u�n�c�t�i�o�n�:� 

�(�3�.�4�)� �L� �=� �W�(�P�S�*� �C�T�S�'�*�)� �+�4� �(�A�B� �-� �P�,� �Q�,� �+� �B�p� �Q�,� �-� �R�p�)� 

�T�h�e� �e�c�o�n�o�m�i�c� �i�n�t�e�r�p�r�e�t�a�t�i�o�n� �o�f� �t�h�e� �L�a�g�r�a�n�g�i�a�n� �m�u�l�t�i�p�l�i�e�r� �i�s� �a� �c�h�a�n�g�e� �i�n� �w�e�l�f�a�r�e� �f�o�r� �a�n� �i�n�f�i�n�i�t�e�s�i�m�a�l� 

�c�h�a�n�g�e� �i�n� �t�h�e� �t�o�t�a�l� �b�u�d�g�e�t�.� �T�h�e� �m�i�n�i�m�u�m� �p�o�l�i�t�i�c�a�l� �c�o�s�t� �o�f� �p�r�o�d�u�c�i�n�g� �a� �d�e�s�i�r�e�d� �a�m�o�u�n�t� �o�f� �w�e�l�f�a�r�e� 

�W� �i�s� �p�r�o�p�o�r�t�i�o�n�a�l� �t�o� �t�h�e� �r�a�t�i�o� �o�f� �m�a�r�g�i�n�a�l� �c�o�s�t�s� �o�v�e�r� �t�h�e� �m�a�r�g�i�n�a�l� �p�r�o�d�u�c�t�i�v�i�t�i�e�s� �o�f� �b�o�t�h� �p�o�l�i�c�y� 

�i�n�s�t�r�u�m�e�n�t�s�.� �F�i�r�s�t�-�o�r�d�e�r� �c�o�n�d�i�t�i�o�n�s� �f�o�r� �m�a�x�i�m�i�z�i�n�g� �W� �a�r�e� �o�b�t�a�i�n�e�d� �b�y� �s�e�t�t�i�n�g� �t�h�e� �p�a�r�t�i�a�l� �d�e�r�i�v�a�t�i�v�e�s� 

�o�f� �e�q�u�a�t�i�o�n� �(�3�.�4� �)� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �P�p�,� �R�p�,� �a�n�d� �X� �e�q�u�a�l� �t�o� �z�e�r�o�.� �T�h�e�s�e� �f�i�r�s�t�-�o�r�d�e�r� �c�o�n�d�i�t�i�o�n�s� �a�r�e� 

�p�r�e�s�e�n�t�e�d� �i�n� �e�q�u�a�t�i�o�n�s� �(� �3�.�5�a� �)� �t�o� �(�3�.�S�c� �)�.� 
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�O�L� �_� �o�W� �a�P�S� �.� �a�W� �o�c�T�S� �1� �9�.� �-� �4� �(�P�,� �-� �B�,�)�  ��8� �0� 
� � 

� � � � 

�(�3�5�4�)� �S�p �� �a�p�s� �a�p�,� �O�C�I�S� �a�P�,� �P�p� 

�(�3�.�5�b� �)� �O�L� �_� �O�W� �O�P�S� �,� �O�W� �C�T�S� �_�,� �_�4� �~�p� �_� �p�y� �W�s� �_� �4� 
�O�R�p� �O�P�S� �O�R�,� �O�C�T�S� �A�R�,� �P�P�"� �A�R�,� 

�a� �(� �3�.�5�¢� �)� �<�=� �=� �A�B� �-� �P�y� �Q�s� �+� �B�p� �Q�s� �-� �R�p� �=� �0� 

�E�q�u�a�t�i�o�n�s� �(� �3�.�5�a� �)� �t�o� �(�3�.�5�c� �)� �h�i�g�h�l�i�g�h�t� �t�h�e� �i�n�t�e�r�a�c�t�i�o�n�s� �b�e�t�w�e�e�n� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� �r�e�s�e�a�r�c�h�-�f�u�n�d�i�n�g� 

�d�e�c�i�s�i�o�n�s�.� �T�h�e� �j�o�i�n�t� �o�p�t�i�m�i�z�a�t�i�o�n� �o�v�e�r� �b�o�t�h� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t�s� �i�n� �a� �g�e�n�e�r�a�l� �e�q�u�i�l�i�b�r�i�u�m� �s�e�t�t�i�n�g� �l�e�a�d�s� 

�t�o� �a� �t�r�a�d�e� �o�f�f� �o�f� �w�e�l�f�a�r�e� �b�e�t�w�e�e�n� �p�r�o�d�u�c�e�r�s� �a�n�d� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s�.� �R�e�c�o�g�n�i�z�i�n�g� �t�h�e� �i�n�t�e�r�a�c�t�i�o�n� 

�b�e�t�w�e�e�n� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t�s�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �r�e�s�p�o�n�d�s� �t�o� �p�o�l�i�t�i�c�a�l� �p�r�e�s�s�u�r�e�s� �f�r�o�m� �p�r�o�d�u�c�e�r�s� �a�n�d� 

�c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �b�y� �b�a�l�a�n�c�i�n�g� �t�h�e� �m�a�r�g�i�n�a�l� �w�e�l�f�a�r�e� �b�e�n�e�f�i�t�s� �f�r�o�m� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �P�P� �a�n�d� 

�i�n�v�e�s�t�m�e�n�t�s� �i�n� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �R�P�.� 

�T�h�e� �o�p�t�i�m�a�l� �p�o�l�i�c�y� �m�i�x� �i�s� �f�o�u�n�d� �a�t� �t�h�e� �t�a�n�g�e�n�c�y� �p�o�i�n�t� �b�e�t�w�e�e�n� �t�h�e� �m�a�r�g�i�n�a�l� �r�a�t�e�s� �o�f� �s�o�c�i�a�l� �w�e�l�f�a�r�e� 

�o�b�t�a�i�n�e�d� �f�r�o�m� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �e�x�p�e�n�d�i�t�u�r�e�s�.� �T�h�e�s�e� �m�a�r�g�i�n�a�l� �r�a�t�e�s� �o�f� 

�w�e�l�f�a�r�e� �s�u�b�s�t�i�t�u�t�i�o�n� �m�e�a�s�u�r�e� �t�h�e� �r�a�t�e�s� �a�t� �w�h�i�c�h� �b�o�t�h� �p�r�o�d�u�c�e�r�s� �a�n�d� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �a�r�e� �w�i�l�l�i�n�g� 

�t�o� �t�r�a�d�e� �o�n�e� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t� �f�o�r� �a�n�o�t�h�e�r�.� �T�a�n�g�e�n�c�y� �c�o�n�d�i�t�i�o�n�s� �w�h�e�r�e� �p�r�o�d�u�c�e�r�s� �a�n�d� 

�c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �m�a�x�i�m�i�z�e� �t�h�e�i�r� �s�u�r�p�l�u�s� �c�a�n� �b�e� �r�e�p�r�e�s�e�n�t�e�d� �a�r�e�:� 
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�a�p�s� �a�p�s� 
� � � � 

� � � � 

�(� �3�.�6� �)� �=� 
�o�C�T�S� �O�C�T�S� 

�T�h�e� �m�a�r�g�i�n�a�l� �s�o�c�i�a�l� �w�e�l�f�a�r�e� �e�f�f�e�c�t� �o�f� �c�h�a�n�g�e�s� �i�n� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� �i�n� �r�e�s�e�a�r�c�h� �e�x�p�e�n�d�i�t�u�r�e�s� �m�u�s�t� 

�b�e� �e�q�u�a�t�e�d� �a�c�r�o�s�s� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s� �f�o�r� �e�a�c�h� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t� �*�.� �U�n�d�e�r� �a�n�y� �g�i�v�e�n� �p�o�l�i�t�i�c�a�l� �w�e�i�g�h�t� 

�o�n� �t�h�e� �w�e�l�f�a�r�e� �o�f� �p�r�o�d�u�c�e�r�s� �a�n�d� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s�,� �t�h�e� �c�o�m�b�i�n�e�d� �e�f�f�e�c�t� �o�f� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� 

�r�e�s�e�a�r�c�h� �s�p�e�n�d�i�n�g� �e�n�s�u�r�e�s� �a� �s�o�c�i�a�l�l�y� �o�p�t�i�m�a�l� �o�u�t�c�o�m�e�.� �F�o�r� �p�r�o�d�u�c�e�r�s� �a�n�d� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s�,� 

�s�u�c�h� �a�n� �o�p�t�i�m�a�l� �o�u�t�c�o�m�e� �i�s� �r�e�f�l�e�c�t�e�d� �i�n� �t�h�e� �n�e�t� �s�o�c�i�a�l� �w�e�l�f�a�r�e� �e�f�f�e�c�t� �i�t� �p�r�o�v�i�d�e�s� �t�o� �b�o�t�h� �i�n�t�e�r�e�s�t� 

�g�r�o�u�p�s�.� �N�o�n�e�t�h�e�l�e�s�s�,� �i�f� �a�n�y� �o�n�e� �g�r�o�u�p� �i�s� �m�o�r�e� �h�e�a�v�i�l�y� �w�e�i�g�h�t�e�d� �t�h�a�n� �t�h�e� �o�t�h�e�r�,� �t�h�e�r�e� �w�i�l�l� �b�e� �m�o�r�e� 

�i�n�c�e�n�t�i�v�e�s� �f�o�r� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �t�o� �i�n�v�e�s�t� �i�n� �p�o�l�i�c�i�e�s� �t�h�a�t� �i�n�c�r�e�a�s�e� �t�h�e� �w�e�l�l�-�b�e�i�n�g� �o�f� �t�h�a�t� �g�r�o�u�p�.� 

�D�i�f�f�e�r�e�n�t�i�a�l� �p�o�l�i�t�i�c�a�l� �w�e�i�g�h�t�s� �g�i�v�e�n� �t�o� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s� �c�a�n� �b�e� �c�o�n�s�i�d�e�r�e�d� �a� �n�a�t�u�r�a�l� �r�e�s�p�o�n�s�e� �o�f� �t�h�e� 

�g�o�v�e�r�n�m�e�n�t� �t�o� �t�h�e� �p�r�e�s�s�u�r�e�s� �e�x�e�r�t�e�d� �b�y� �t�h�o�s�e� �g�r�o�u�p�s� �i�n� �o�r�d�e�r� �t�o� �m�a�x�i�m�i�z�e� �p�o�l�i�t�i�c�a�l� �s�u�p�p�o�r�t�.� �T�h�e� 

�c�o�e�x�i�s�t�e�n�c�e� �o�f� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� �r�e�s�e�a�r�c�h�-�i�n�d�u�c�e�d� �t�e�c�h�n�i�c�a�l� �c�h�a�n�g�e� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �t�h�e� �s�o�c�i�a�l� �b�e�n�e�f�i�t�s� 

�f�r�o�m� �f�u�n�d�i�n�g� �r�e�s�e�a�r�c�h� �e�n�d�e�a�v�o�r�s� �m�a�y� �b�e� �i�n�c�r�e�a�s�e�d�,� �d�e�c�r�e�a�s�e�d�,� �o�r� �l�e�f�t� �u�n�c�h�a�n�g�e�d� �b�y� �c�h�a�n�g�e�s� �i�n� 

�p�r�i�c�e� �p�o�l�i�c�i�e�s�.� �B�o�t�h� �t�y�p�e�s� �o�f� �p�o�l�i�c�i�e�s� �t�h�u�s� �c�h�a�n�g�e� �t�h�e� �i�n�c�e�n�t�i�v�e�s� �o�f� �a�n�y� �i�n�t�e�r�e�s�t� �g�r�o�u�p� �t�o� �l�o�b�b�y� �f�o�r� 

�i�n�v�e�s�t�m�e�n�t�s� �i�n� �r�e�s�e�a�r�c�h�.� 

� � 

�4� �T�h�e� �m�o�d�e�l� �p�r�e�s�e�n�t�e�d� �t�r�e�a�t�s� �c�o�m�m�o�d�i�t�i�e�s� �a�s� �i�f� �t�h�e�y� �w�e�r�e� �a�g�g�r�e�g�a�t�e�d�.� �I�n� �p�r�a�c�t�i�c�e�,� �h�o�w�e�v�e�r�,� �t�h�e�s�e� 
�m�a�r�g�i�n�a�l� �e�q�u�a�l�i�t�i�e�s� �w�o�u�l�d� �h�a�v�e� �t�o� �h�o�l�d� �o�v�e�r� �a�l�l� �c�o�m�m�o�d�i�t�i�e�s�.� 
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�F�a�i�l�u�r�e� �t�o� �a�c�c�o�u�n�t� �f�o�r� �c�h�a�n�g�e�s� �i�n� �w�e�l�f�a�r�e� �o�f� �o�n�e� �i�n�t�e�r�e�s�t� �g�r�o�u�p� �w�h�e�n� �m�e�a�s�u�r�i�n�g� �t�h�e� �c�o�s�t� �o�f� �a�n�y� �o�f� 

�t�h�e�s�e� �t�w�o� �g�o�v�e�r�n�m�e�n�t� �p�o�l�i�c�i�e�s� �m�a�y� �b�i�a�s� �t�h�e� �e�s�t�i�m�a�t�e�s� �o�f� �t�h�e� �w�e�l�f�a�r�e� �e�f�f�e�c�t�s� �o�f� �t�h�a�t� �p�a�r�t�i�c�u�l�a�r� �p�o�l�i�c�y� 

�i�n�s�t�r�u�m�e�n�t�.� �F�o�r� �e�x�a�m�p�l�e�,� �a�s� �a�r�g�u�e�d� �a�b�o�v�e�,� �r�e�t�u�r�n�s� �t�o� �r�e�s�e�a�r�c�h� �t�e�n�d� �t�o� �b�e� �o�v�e�r�e�s�t�i�m�a�t�e�d� �w�h�e�n� �t�h�e� 

�e�n�d�o�g�e�n�e�i�t�y� �o�f� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �i�s� �i�g�n�o�r�e�d�.� �F�a�i�l�u�r�e� �t�o� �t�r�e�a�t� �b�o�t�h� �p�o�l�i�c�i�e�s� �a�s� �e�n�d�o�g�e�n�o�u�s� �m�i�g�h�t� �l�e�a�d� 

�t�o� �s�u�b�-�o�p�t�i�m�a�l� �r�e�s�o�u�r�c�e� �a�l�l�o�c�a�t�i�o�n� �d�e�c�i�s�i�o�n�s� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� �i�n�v�e�s�t�m�e�n�t�s� �i�n� 

�a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h�.� �A� �s�u�b�-�o�p�t�i�m�a�l� �p�o�l�i�c�y� �m�i�x� �w�i�l�l� �b�e� �r�e�f�l�e�c�t�e�d� �b�y� �a� �p�o�i�n�t� �b�e�l�o�w� �a� �s�u�r�p�l�u�s� 

�t�r�a�n�s�f�o�r�m�a�t�i�o�n� �p�o�s�s�i�b�i�l�i�t�i�e�s� �f�r�o�n�t�i�e�r� �t�h�a�t� �d�e�s�c�r�i�b�e�s� �a�l�l� �t�h�e� �e�f�f�i�c�i�e�n�t� �c�o�m�b�i�n�a�t�i�o�n�s� �o�f� �P�S� �a�n�d� �C�T�S� �t�h�a�t� 

�c�a�n� �b�e� �a�c�h�i�e�v�e�d� �b�y� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �f�o�r� �a� �g�i�v�e�n� �i�n�s�t�i�t�u�t�i�o�n�a�l� �a�n�d� �p�o�l�i�t�i�c�a�l� �s�t�r�u�c�t�u�r�e�.� 

�T�h�e� �l�a�r�g�e�r� �t�h�e� �d�e�g�r�e�e� �o�f� �p�o�l�i�t�i�c�a�l� �p�o�w�e�r� �(� �a� �)� �a�c�h�i�e�v�e�d� �b�y� �t�h�e� �p�r�o�d�u�c�e�r� �g�r�o�u�p� �t�h�e� �g�r�e�a�t�e�r� �i�t�s� 

�o�b�t�a�i�n�e�d� �g�a�i�n�s� �f�r�o�m� �P�p� �a�n�d� �R�p�P� �a�t� �t�h�e� �e�x�p�e�n�s�e� �o�f� �t�h�e� �c�o�n�s�u�m�e�r� �g�r�o�u�p�.� �T�h�e� �f�a�c�t� �t�h�a�t� �b�o�t�h� �i�n�t�e�r�e�s�t� 

�g�r�o�u�p�s� �c�a�n� �b�e�n�e�f�i�t� �f�r�o�m� �b�o�t�h� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t�s� �i�s� �a� �p�e�r�f�e�c�t�l�y� �p�o�s�s�i�b�l�e� �o�u�t�c�o�m�e� �o�f� �t�h�i�s� �p�o�l�i�t�i�c�a�l�-� 

�e�c�o�n�o�m�y� �m�o�d�e�l�.� �T�h�e� �a�g�g�r�e�g�a�t�e� �w�e�l�l�-�b�e�i�n�g� �o�f� �e�a�c�h� �i�n�t�e�r�e�s�t� �g�r�o�u�p� �i�s� �c�o�n�s�t�r�a�i�n�e�d� �b�y� �b�o�t�h� �t�h�e� �t�o�t�a�l� 

�a�g�r�i�c�u�l�t�u�r�a�l� �b�u�d�g�e�t� �a�n�d� �t�h�e� �s�c�h�e�m�e� �d�e�v�i�s�e�d� �b�y� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �t�o� �t�r�a�n�s�f�e�r� �t�h�a�t� �w�e�l�f�a�r�e� �t�o�w�a�r�d�s� 

�t�h�o�s�e� �g�r�o�u�p�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �i�n�c�r�e�a�s�i�n�g� �t�h�e� �l�e�v�e�l� �o�f� �f�u�n�d�i�n�g� �f�o�r� �a�n�y� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t� �b�y� �o�n�e� �d�o�l�l�a�r� 

�i�s� �e�q�u�i�v�a�l�e�n�t� �t�o� �g�i�v�i�n�g� �u�p� �t�h�e� �e�c�o�n�o�m�i�c� �w�e�l�f�a�r�e� �t�h�a�t� �c�o�u�l�d� �b�e� �o�b�t�a�i�n�e�d� �f�r�o�m� �o�n�e� �d�o�l�l�a�r� �i�n�v�e�s�t�e�d� 

�i�n� �t�h�e� �o�t�h�e�r� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t�.� �I�n�d�e�e�d�,� �t�h�e� �o�p�t�i�m�a�l� �m�i�x�t�u�r�e� �o�f� �P�p� �a�n�d� �R�p� �w�i�l�l� �b�e� �f�o�u�n�d� �a�t� �t�h�e� �p�o�i�n�t� 

�w�h�e�r�e� �t�h�e� �m�a�r�g�i�n�a�l� �w�e�l�f�a�r�e� �g�a�i�n�s� �e�q�u�a�l� �t�h�e� �m�a�r�g�i�n�a�l� �w�e�l�f�a�r�e� �l�o�s�s�e�s� �f�o�r� �a� �g�i�v�e�n� �p�o�l�i�t�i�c�a�l� 

�e�q�u�i�l�i�b�r�i�u�m� �b�e�t�w�e�e�n� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s�.� 
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�M�o�d�e�l�i�n�g� �a� �P�o�l�i�t�i�c�a�l� �O�p�t�i�m�u�m� 

�I�n� �t�h�i�s� �s�e�c�t�i�o�n�,� �c�o�n�v�e�n�i�e�n�t� �r�e�p�r�e�s�e�n�t�a�t�i�o�n�s� �o�f� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �a�n�d� �o�f� �p�r�o�f�i�t� �a�n�d� �u�t�i�l�i�t�y� �f�u�n�c�t�i�o�n�s� 

�i�n�c�l�u�d�i�n�g� �t�h�e� �t�w�o� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �a� �p�a�r�t�i�a�l� �e�q�u�i�l�i�b�r�i�u�m� �s�u�p�p�l�y� �a�n�d� �d�e�m�a�n�d� 

�f�r�a�m�e�w�o�r�k�.� �F�o�l�l�o�w�i�n�g� �t�h�i�s� �p�r�e�s�e�n�t�a�t�i�o�n�,� �a� �d�i�s�c�u�s�s�i�o�n� �o�f� �c�h�a�n�g�e�s� �i�n� �p�r�o�d�u�c�e�r� �a�n�d� �c�o�n�s�u�m�e�r� 

�s�u�r�p�l�u�s�e�s� �i�s� �p�r�o�v�i�d�e�d� �a�s� �t�h�e�s�e� �m�e�a�s�u�r�e�s� �w�i�l�l� �b�e� �i�n�t�r�o�d�u�c�e�d� �l�a�t�e�r� �i�n� �t�h�e� �p�o�l�i�t�i�c�a�l� �p�r�e�f�e�r�e�n�c�e� �f�u�n�c�t�i�o�n� 

�p�r�e�s�e�n�t�e�d� �i�n� �e�q�u�a�t�i�o�n� �(�3�.�4� �)�.� 

�T�h�e� �T�e�c�h�n�o�l�o�g�y� 

�A�n�y� �a�t�t�e�m�p�t� �t�o� �i�d�e�n�t�i�f�y� �t�h�e� �f�a�c�t�o�r�s� �i�n�f�l�u�e�n�c�i�n�g� �t�h�e� �p�a�c�e� �o�f� �t�e�c�h�n�i�c�a�l� �c�h�a�n�g�e� �m�u�s�t� �a�d�d�r�e�s�s� �t�h�e� 

�c�o�n�c�e�p�t� �o�f� �a� �t�e�c�h�n�o�l�o�g�y�.� �A� �t�e�c�h�n�o�l�o�g�y� �(� �T� �)� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �w�a�y� �s�o�m�e�t�h�i�n�g� �i�s� �p�r�o�d�u�c�e�d�.� �I�t� 

�e�n�c�o�m�p�a�s�s�e�s� �t�h�e� �c�o�l�l�e�c�t�i�o�n� �o�f� �a�l�l� �p�o�s�s�i�b�l�e� �t�e�c�h�n�i�q�u�e�s�.� �T�e�c�h�n�i�q�u�e�s� �a�r�e� �c�h�o�s�e�n� �b�y� �p�r�o�d�u�c�e�r�s� �f�r�o�m� 

�a� �b�r�o�a�d�e�r� �s�e�t� �o�f� �a�v�a�i�l�a�b�l�e� �t�e�c�h�n�o�l�o�g�i�e�s� �b�a�s�e�d� �o�n� �o�u�t�p�u�t� �a�n�d� �i�n�p�u�t� �p�r�i�c�e�s� �a�s� �w�e�l�l� �a�s� �o�n� �r�e�s�o�u�r�c�e� 

�c�o�n�s�t�r�a�i�n�t�s�.� �T�h�e� �c�o�-�e�x�i�s�t�e�n�c�e� �o�f� �d�i�f�f�e�r�e�n�t� �t�e�c�h�n�i�q�u�e�s� �e�m�p�l�o�y�e�d� �b�y� �p�r�o�d�u�c�e�r�s� �w�i�t�h�i�n� �a� �s�i�n�g�l�e� �t�i�m�e� 

�p�e�r�i�o�d� �i�s� �r�e�c�o�g�n�i�z�e�d� �a�s� �t�h�e� �i�m�p�l�e�m�e�n�t�e�d� �t�e�c�h�n�o�l�o�g�y� �(�M�u�n�d�l�a�k�,� �1�9�8�6�;� �M�c�G�u�i�r�k� �a�n�d� �M�u�n�d�l�a�k�,� 

�1�9�9�1�)�.� �T�h�e� �a�r�g�u�m�e�n�t�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �e�a�c�h� �t�e�c�h�n�i�q�u�e� �a�r�e� �d�e�s�c�r�i�b�e�d� �b�y� �a� �p�r�o�d�u�c�t�i�o�n� �f�u�n�c�t�i�o�n� �t�h�a�t� 

�r�e�f�l�e�c�t�s� �t�h�e� �e�c�o�n�o�m�i�c� �a�n�d� �p�o�l�i�t�i�c�a�l� �e�n�v�i�r�o�n�m�e�n�t� �a�t� �e�a�c�h� �p�o�i�n�t� �i�n� �t�i�m�e�.� �T�h�e�s�e� �a�r�g�u�m�e�n�t�s� �a�r�e� �p�u�b�l�i�c� 

�a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �e�x�p�e�n�d�i�t�u�r�e�s� �(� �R�P� �)�,� �a�n� �i�n�d�e�x� �f�o�r� �i�n�t�e�r�n�a�t�i�o�n�a�l�l�y� �a�v�a�i�l�a�b�l�e� �t�e�c�h�n�o�l�o�g�y� �(� �F� �)�,� 

�a�n�d� �a� �s�e�t� �o�f� �e�x�o�g�e�n�o�u�s� �e�c�o�n�o�m�i�c� �a�n�d� �p�o�l�i�t�i�c�a�l� �v�a�r�i�a�b�l�e�s� �r�e�f�e�r�r�e�d� �t�o� �h�e�r�e� �a�s� �s�t�a�t�e� �v�a�r�i�a�b�l�e�s� �(�1� �)�.� 

�I�n� �s�y�m�b�o�l�s�,� �t�h�e� �i�m�p�l�e�m�e�n�t�e�d� �t�e�c�h�n�o�l�o�g�y� �i�s� �r�e�p�r�e�s�e�n�t�e�d� �b�y�:� 
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�(�3�.�7�)� �T� �=� �g�(�R�,�;�F�,�Q�)� 

�W�i�t�h� �r�e�s�p�e�c�t� �t�o� �a�l�l� �i�t�s� �a�r�g�u�m�e�n�t�s�,� �g� �i�s� �a�s�s�u�m�e�d� �t�o� �b�e� �t�w�i�c�e�-�c�o�n�t�i�n�u�o�u�s�l�y�-�d�i�f�f�e�r�e�n�t�i�a�b�l�e� �w�i�t�h� �p�o�s�i�t�i�v�e� 

�a�n�d� �n�e�g�a�t�i�v�e� �f�i�r�s�t� �a�n�d� �s�e�c�o�n�d� �d�e�r�i�v�a�t�i�v�e�s�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� �T�h�e� �i�n�p�u�t� �r�e�s�e�a�r�c�h� �r�e�q�u�i�r�e�m�e�n�t� �s�e�t� �f�o�r� �T� 

�i�s� �a�s�s�u�m�e�d� �t�o� �b�e� �n�o�n�-�e�m�p�t�y� �a�n�d� �c�l�o�s�e�d�.� 

�T�h�e� �P�r�o�d�u�c�t�i�o�n� �F�u�n�c�t�i�o�n� 

�T�h�e� �p�r�o�d�u�c�t�i�o�n� �f�u�n�c�t�i�o�n� �c�a�n� �b�e� �s�p�e�c�i�f�i�e�d� �i�n� �t�e�r�m�s� �o�f� �t�h�e� �t�e�c�h�n�o�l�o�g�i�c�a�l�l�y� �e�f�f�i�c�i�e�n�t� �p�r�o�d�u�c�t�i�o�n� 

�a�c�t�i�v�i�t�i�e�s� �a�v�a�i�l�a�b�l�e�.� �T�h�e� �p�r�o�d�u�c�t�i�o�n� �f�u�n�c�t�i�o�n� �a�s�s�u�m�e�d� �i�n� �t�h�i�s� �s�t�u�d�y� �i�s� �a� �s�t�r�i�c�t�l�y�-�c�o�n�c�a�v�e� �f�u�n�c�t�i�o�n� 

�t�h�a�t� �i�n�d�i�c�a�t�e�s� �t�h�e� �m�a�x�i�m�u�m� �p�h�y�s�i�c�a�l� �o�u�t�p�u�t� �(� �Q�s� �)� �t�h�a�t� �p�r�o�d�u�c�e�r�s� �c�a�n� �o�b�t�a�i�n� �f�r�o�m� �a� �g�i�v�e�n� �v�e�c�t�o�r� 

�o�f� �i�n�p�u�t�s� �(� �X� �)� �a�n�d� �t�h�e� �a�v�a�i�l�a�b�l�e� �t�e�c�h�n�o�l�o�g�y� �(� �T� �)�.� �T�h�e� �p�r�o�d�u�c�t�i�o�n� �f�u�n�c�t�i�o�n� �p�r�e�s�e�n�t�e�d� �i�n� �(� �3�.�8� �)� �i�s� 

�a�s�s�u�m�e�d� �t�o� �b�e� �t�w�i�c�e�-�c�o�n�t�i�n�u�o�u�s� �d�i�f�f�e�r�e�n�t�i�a�b�l�e�.� 

�h�(�X�;�T�)� �(� �3�.�8� �)� �Q�,� 

�T�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �t�h�e� �c�h�o�s�e�n� �t�e�c�h�n�o�l�o�g�y� �a�n�d� �t�h�e� �f�a�r�m�e�r ��s� �p�r�o�d�u�c�t�i�o�n� �f�u�n�c�t�i�o�n� �c�a�n� �b�e� �s�e�e�n� 

�b�y� �s�u�b�s�t�i�t�u�t�i�n�g� �(�3�.�7�)� �i�n�t�o� �(�3�.�8�)�,� �s�h�o�w�n� �i�n� �(�3�.�9�)�.� �T�h�e� �e�n�d�o�g�e�n�e�i�t�y� �o�f� �t�h�e� �i�m�p�l�e�m�e�n�t�e�d� 
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�t�e�c�h�n�o�l�o�g�y� �a�n�d� �t�h�e� �i�n�t�e�n�s�i�t�y� �o�f� �i�t�s� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �i�s� �e�x�p�l�i�c�i�t�l�y� �t�a�k�e�n� �i�n�t�o� �a�c�c�o�u�n�t� �a�s� �t�h�e� �t�e�c�h�n�o�l�o�g�y� 

�d�e�p�e�n�d�s� �o�n� �s�t�a�t�e� �v�a�r�i�a�b�l�e�s�.� 

�(�3�.�9�)� �Q�,� �=� �A�C�X�;�e�C�R�p�s�F�,�Q�)�)� 

�T�h�e� �P�r�o�f�i�t� �F�u�n�c�t�i�o�n� 

�P�r�o�d�u�c�e�r�s� �c�a�n� �o�b�t�a�i�n� �p�r�o�f�i�t�s� �t�h�r�o�u�g�h� �t�w�o� �m�e�c�h�a�n�i�s�m�s� �d�i�r�e�c�t�l�y� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�.� 

�F�i�r�s�t�,� �t�h�e�y� �c�a�n� �r�e�c�e�i�v�e� �a�n� �i�n�p�u�t� �s�u�b�s�i�d�y� �d�u�r�i�n�g� �t�h�e� �p�r�o�d�u�c�t�i�o�n� �p�r�o�c�e�s�s� �t�h�e�r�e�b�y� �l�o�w�e�r�i�n�g� �d�i�r�e�c�t� 

�p�r�o�d�u�c�t�i�o�n� �c�o�s�t�s�;� �a�n�d� �s�e�c�o�n�d�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �c�a�n� �g�u�a�r�a�n�t�e�e� �a�t� �h�a�r�v�e�s�t� �t�i�m�e� �a� �m�i�n�i�m�u�m� 

�(�m�a�x�i�m�u�m�)� �p�r�i�c�e� �(� �P�P� �)� �p�e�r�-�u�n�i�t� �o�f� �o�u�t�p�u�t�.� �F�o�r� �p�u�r�p�o�s�e�s� �o�f� �t�h�e� �a�n�a�l�y�s�i�s� �t�h�e�r�e� �i�s� �n�o� �l�o�s�s� �o�f� 

�g�e�n�e�r�a�l�i�t�y� �w�h�e�t�h�e�r� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �s�u�b�s�i�d�i�z�e�s� �(�t�a�x�e�s�)� �a�d�-�v�a�l�o�r�e�m� �o�u�t�p�u�t� �o�r� �i�n�p�u�t� �f�a�c�t�o�r�s�.� �T�h�e� �p�r�o�f�i�t� 

�f�u�n�c�t�i�o�n� �t�h�a�t� �g�i�v�e�s� �m�a�x�i�m�u�m� �p�r�o�f�i�t�s� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �o�u�t�p�u�t� �a�n�d� �f�a�c�t�o�r� �p�r�i�c�e�s�.� �U�s�i�n�g� �s�t�a�n�d�a�r�d� 

�n�o�t�a�t�i�o�n� �f�o�r� �t�h�e� �p�r�o�d�u�c�t�i�o�n� �f�u�n�c�t�i�o�n� �o�f� �a� �s�i�n�g�l�e� �o�u�t�p�u�t� �Q�s� �a�n�d� �v�a�r�i�a�b�l�e� �f�a�c�t�o�r�-�p�r�i�c�e� �r�e�l�a�t�i�o�n�s�h�i�p�s�,� 

�t�h�e� �p�r�o�f�i�t� �f�u�n�c�t�i�o�n� �f�o�r� �a�n�y� �i�n�d�i�v�i�d�u�a�l� �f�a�r�m�e�r� �c�a�n� �b�e� �w�r�i�t�t�e�n� �a�s�:� 

�(� �3�.�1�0� �)� �I�l�(� �P�,�,� �P�y�;� �F�,�2�)� �=� �M�a�x�(�P�,� �h�(�X�,�g�(�R�p�3�F�,�Q�)�)�-�P�y�X�)� 

�T�h�e� �v�e�c�t�o�r� �o�f� �i�n�p�u�t�s� �v�a�l�u�e�d� �a�t� �t�h�e�i�r� �m�a�r�k�e�t� �p�r�i�c�e�s� �i�s� �n�o�t�e�d� �b�y� �P�x�.� �I�t� �s�h�o�u�l�d� �b�e� �s�t�r�e�s�s�e�d� �t�h�a�t� �t�h�e� 

�p�r�o�d�u�c�e�r� �p�r�i�c�e� �P�P� �m�a�y� �b�e� �e�n�d�o�g�e�n�o�u�s�l�y� �d�e�t�e�r�m�i�n�e�d� �b�y� �p�r�o�d�u�c�e�r�s� �a�s� �a� �g�r�o�u�p�.� �H�o�w�e�v�e�r�,� �o�n�c�e� �t�h�i�s� 
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�l�o�b�b�y�i�n�g� �h�a�s� �t�a�k�e�n� �p�l�a�c�e�,� �e�a�c�h� �i�n�d�i�v�i�d�u�a�l� �p�r�o�d�u�c�e�r� �c�h�o�o�s�e�s� �t�h�e� �f�a�c�t�o�r� �c�o�m�b�i�n�a�t�i�o�n� �t�h�a�t� �m�a�x�i�m�i�z�e�s� 

�p�r�o�f�i�t�s� �t�a�k�i�n�g� �P�p�,� �P�x�,� �a�n�d� �R�P� �a�s� �g�i�v�e�n�.� �S�u�c�h� �a� �f�a�c�t�o�r� �m�i�x� �i�s� �o�b�t�a�i�n�e�d� �b�y� �s�o�l�v�i�n�g� �t�h�e� �f�i�r�s�t�-�o�r�d�e�r� 

�c�o�n�d�i�t�i�o�n�s� �f�r�o�m� �t�h�e� �m�a�x�i�m�i�z�a�t�i�o�n� �o�f� �t�h�e� �r�i�g�h�t�-�h�a�n�d� �s�i�d�e� �o�f� �(�3�.�1�0� �)� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �e�a�c�h� �i�n�p�u�t�.� 

�T�h�e� �p�r�o�d�u�c�e�r ��s� �o�u�t�p�u�t� �s�u�p�p�l�y� �i�s� �o�b�t�a�i�n�e�d� �b�y� �t�a�k�i�n�g� �t�h�e� �p�a�r�t�i�a�l� �d�e�r�i�v�a�t�i�v�e� �o�f� �t�h�e� �p�r�o�f�i�t� �f�u�n�c�t�i�o�n� �w�i�t�h� 

�r�e�s�p�e�c�t� �t�o� �t�h�e� �p�r�o�d�u�c�e�r ��s� �p�r�i�c�e� �P�p�.� �T�h�i�s� �s�u�p�p�l�y� �f�u�n�c�t�i�o�n� �g�i�v�e�s� �t�h�e� �p�r�o�f�i�t�-�m�a�x�i�m�i�z�i�n�g� �l�e�v�e�l� �o�f� �o�u�t�p�u�t� 

�t�h�a�t� �w�i�l�l� �b�e� �p�r�o�d�u�c�e�d� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �b�o�t�h� �p�r�o�d�u�c�t� �a�n�d� �f�a�c�t�o�r� �p�r�i�c�e�s� �a�n�d� �t�h�e� �t�e�c�h�n�o�l�o�g�y� �f�u�n�c�t�i�o�n�.� 

�H�o�r�i�z�o�n�t�a�l� �s�u�m�m�a�t�i�o�n� �o�v�e�r� �a�l�l� �i�n�d�i�v�i�d�u�a�l� �s�u�p�p�l�y� �s�c�h�e�d�u�l�e�s� �i�n� �a� �s�i�n�g�l�e� �c�o�m�p�e�t�i�t�i�v�e� �m�a�r�k�e�t� �y�i�e�l�d�s� 

�t�h�e� �f�o�l�l�o�w�i�n�g� �a�g�g�r�e�g�a�t�e� �s�u�p�p�l�y� �f�u�n�c�t�i�o�n� �(� �Q�s� �)�:� 

�N� 

�(�3�.�1�1� �)� �Q�s� �(�P�p�,� �P�y�,� �8�(�R�p�;� �F� �,� �Q�)�)� �=� �D�>� �Q�s�;� �(�P�p�.� �P�y�»� �8�(�R�p�;� �F� �,� �Q�)�)� 
�i�=�l� 

�U�n�d�e�r� �p�e�r�f�e�c�t� �c�o�m�p�e�t�i�t�i�o�n� �(� �3�.�1�1� �)� �e�x�p�r�e�s�s�e�s� �a� �s�c�h�e�d�u�l�e� �o�f� �q�u�a�n�t�i�t�i�e�s� �o�f�f�e�r�e�d� �a�t� �a�l�l� �p�o�s�s�i�b�l�e� �p�r�i�c�e�s� 

�a�n�d� �c�o�i�n�c�i�d�e�s� �w�i�t�h� �t�h�e� �m�a�r�g�i�n�a�l� �c�o�s�t� �c�u�r�v�e� �f�o�r� �a�l�l� �p�r�o�d�u�c�e�r�s�.� �I�n� �t�u�r�n�,� �w�e�l�f�a�r�e� �e�f�f�e�c�t�s� �c�a�n� �b�e� 

�m�e�a�s�u�r�e�d� �b�y� �p�r�o�d�u�c�e�r� �s�u�r�p�l�u�s� �(� �P�S� �)� �i�f� �t�h�e� �p�r�i�c�e� �o�f� �a� �c�o�m�m�o�d�i�t�y� �r�e�f�l�e�c�t�s� �i�t�s� �v�a�l�u�e� �t�o� �t�h�e� �s�u�p�p�l�i�e�r�s�.� 

�T�h�e� �P�S� �i�s� �d�e�f�i�n�e�d� �a�s� �t�h�e� �g�e�o�m�e�t�r�i�c� �a�r�e�a� �b�e�l�o�w� �t�h�e� �p�r�i�c�e� �l�i�n�e� �a�n�d� �a�b�o�v�e� �t�h�e� �s�u�p�p�l�y� �c�u�r�v�e�.� �I�n� �o�t�h�e�r� 

�w�o�r�d�s�,� �P�S� �i�s� �t�h�e� �e�x�c�e�s�s� �o�f� �t�o�t�a�l� �r�e�v�e�n�u�e�s� �r�e�c�e�i�v�e�d� �f�o�r� �t�h�e� �p�r�o�d�u�c�t�i�o�n� �o�f� �a� �g�o�o�d� �o�v�e�r� �t�h�e� �c�o�s�t� �o�f� 

�p�r�o�d�u�c�i�n�g� �i�t�.� �I�t� �i�s� �a�l�s�o� �t�h�e� �r�e�t�u�r�n� �t�o� �t�h�e� �o�w�n�e�r�s� �o�f� �f�i�x�e�d� �o�r� �q�u�a�s�i�-�f�i�x�e�d� �f�a�c�t�o�r�s� �o�f� �p�r�o�d�u�c�t�i�o�n�.� �T�h�u�s�,� 

�t�h�e� �i�n�v�e�r�s�e� �o�r� �p�r�i�c�e�-�d�e�p�e�n�d�e�n�t� �o�u�t�p�u�t� �s�u�p�p�l�y� �c�u�r�v�e� �f�o�r� �(�3�.�1�1� �)�,� �P�S� �i�s� �d�e�f�i�n�e�d� �a�s�:� 
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�P�p� 

�(�3�.�1�2� �)� �P�S� �=� �P�,�Q�,� �-� �{� �Q�,�(� �P�p�)� �d�P�,� 

�I�n� �g�e�n�e�r�a�l�,� �t�h�e� �c�h�a�n�g�e� �i�n� �p�r�o�d�u�c�e�r� �s�u�r�p�l�u�s� �f�o�l�l�o�w�i�n�g� �a� �c�h�a�n�g�e� �i�n� �p�r�i�c�e� �(� �d�P�S� �)� �d�e�p�e�n�d�s� �o�n� �t�h�e� 

�e�l�a�s�t�i�c�i�t�y� �o�f� �s�u�p�p�l�y�.� �A�s� �t�h�e� �p�r�i�c�e� �c�h�a�n�g�e�s�,� �t�h�e� �c�h�a�n�g�e� �i�n� �p�r�o�d�u�c�e�r� �s�u�r�p�l�u�s� �Q�s� �(�P�P�)� �d�P�p� �d�e�p�e�n�d�s� �o�n� 

�t�h�i�s� �e�l�a�s�t�i�c�i�t�y�.� �F�o�r� �m�o�r�e� �e�l�a�s�t�i�c� �s�u�p�p�l�i�e�s�,� �a� �g�i�v�e�n� �i�n�c�r�e�a�s�e�s� �i�n� �p�r�i�c�e� �w�i�l�l� �c�r�e�a�t�e� �a� �h�i�g�h�e�r� �c�h�a�n�g�e� �i�n� 

�p�r�o�d�u�c�e�r� �s�u�r�p�l�u�s� �t�h�a�n� �f�o�r� �l�e�s�s� �e�l�a�s�t�i�c� �s�u�p�p�l�i�e�s�.� 

�T�h�e� �U�t�i�l�i�t�y� �F�u�n�c�t�i�o�n� 

�N�e�o�c�l�a�s�s�i�c�a�l� �c�o�n�s�u�m�e�r� �p�r�e�f�e�r�e�n�c�e� �t�h�e�o�r�y� �s�u�g�g�e�s�t�s� �t�h�a�t� �r�a�t�i�o�n�a�l� �c�o�n�s�u�m�e�r�s� �m�a�x�i�m�i�z�e� �a� �u�t�i�l�i�t�y� 

�f�u�n�c�t�i�o�n� �s�u�b�j�e�c�t� �t�o� �a� �b�u�d�g�e�t� �c�o�n�s�t�r�a�i�n�t�.� �C�o�n�s�u�m�e�r� �p�r�e�f�e�r�e�n�c�e�s� �a�r�e� �a�s�s�u�m�e�d� �t�o� �b�e� �c�o�m�p�l�e�t�e�,� 

�r�e�f�l�e�x�i�v�e�,� �t�r�a�n�s�i�t�i�v�e�,� �a�n�d� �c�o�n�t�i�n�u�o�u�s� �i�n� �o�r�d�e�r� �t�h�a�t� �t�h�e�y� �m�a�y� �b�e� �r�e�p�r�e�s�e�n�t�e�d� �b�y� �a� �c�o�n�t�i�n�o�u�s� �u�t�i�l�i�t�y� 

�f�u�n�c�t�i�o�n�.� �W�h�e�n� �c�o�n�s�u�m�e�r� �p�r�e�f�e�r�e�n�c�e�s� �s�a�t�i�s�f�y� �m�o�n�o�t�o�n�i�c�i�t�y� �o�r� �l�o�c�a�l� �n�o�n�-�s�a�t�i�a�t�i�o�n� �t�h�e� �u�t�i�l�i�t�y�-� 

�m�a�x�i�m�i�z�i�n�g� �b�u�n�d�l�e� �o�f� �g�o�o�d�s� �m�u�s�t� �m�e�e�t� �t�h�e� �b�u�d�g�e�t� �c�o�n�s�t�r�a�i�n�t� �a�s� �a�n� �e�q�u�a�l�i�t�y�.� �F�a�c�i�n�g� �a�n� �i�n�i�t�i�a�l� 

�a�m�o�u�n�t� �o�f� �a�v�a�i�l�a�b�l�e� �i�n�c�o�m�e�,� �M�,� �t�h�e� �c�o�n�s�u�m�e�r�s �� �p�r�o�b�l�e�m� �i�s� �t�o� �m�a�x�i�m�i�z�e� �a� �s�t�r�i�c�t�l�y� �q�u�a�s�i�-�c�o�n�c�a�v�e�,� 

�t�w�i�c�e�-�c�o�n�t�i�n�u�o�u�s�l�y� �d�i�f�f�e�r�e�n�t�i�a�b�l�e� �d�i�r�e�c�t� �u�t�i�l�i�t�y� �f�u�n�c�t�i�o�n� �(�U� �)� �t�o� �o�b�t�a�i�n� �t�h�e� �m�a�x�i�m�u�m� �l�e�v�e�l� �o�f� 

�s�a�t�i�s�f�a�c�t�i�o�n� �a�t� �a� �p�r�i�c�e� �P�c�.� �C�o�n�s�i�s�t�e�n�t� �w�i�t�h� �t�h�e� �r�e�p�r�e�s�e�n�t�a�t�i�o�n�s� �o�f�f�e�r�e�d� �b�y� �G�a�r�d�n�e�r� �a�n�d� �b�y� �d�e� �G�o�r�t�e�r� 

�e�t� �a�l�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �f�o�r�c�e�s� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �t�o� �b�e�a�r� �t�h�e� �f�u�l�l� �b�u�d�g�e�t�a�r�y� �c�o�s�t�s� �o�f� �b�o�t�h� �p�o�l�i�c�y� 

�i�n�s�t�r�u�m�e�n�t�s�.� �H�o�w�e�v�e�r�,� �o�n� �a�n� �i�n�d�i�v�i�d�u�a�l� �b�a�s�i�s� �t�h�e�s�e� �c�o�s�t�s� �a�r�e� �n�e�g�l�i�g�i�b�l�e� �w�h�e�n� �t�h�e� �n�u�m�b�e�r� �o�f� 

�c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �i�s� �l�a�r�g�e�.� 

�T�h�e�o�r�e�t�i�c�a�l� �M�o�d�e�l� �8�2



�C�o�n�s�i�d�e�r� �a� �c�l�o�s�e�d�-�e�c�o�n�o�m�y� �w�h�e�r�e� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �s�u�b�s�i�d�i�z�e� �t�h�e� �p�r�o�d�u�c�t�i�o�n� �o�f� �Q�s� �u�n�i�t�s� �o�f� 

�o�u�t�p�u�t� �a�n�d� �f�i�n�a�n�c�e� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �u�n�d�e�r�t�a�k�e�n� �b�y� �p�u�b�l�i�c� �r�e�s�e�a�r�c�h� �i�n�s�t�i�t�u�t�i�o�n�s�.� �A�s�s�u�m�i�n�g� �t�h�a�t� 

�t�h�e� �c�o�s�t�s� �o�f� �a�d�m�i�n�i�s�t�e�r�i�n�g� �t�h�e� �p�r�i�c�e� �p�o�l�i�c�y� �p�r�o�g�r�a�m� �a�r�e� �z�e�r�o�,� �t�h�e� �c�o�n�s�u�m�e�r� �u�t�i�l�i�t�y� �m�a�x�i�m�i�z�a�t�i�o�n� 

�p�r�o�b�l�e�m� �c�a�n� �b�e� �w�r�i�t�t�e�n� �a�s�:� 

�(� �3�.�1�3�a� �)� �M�a�x� �U� �(�Q�)� �)� 

�s�u�c�h� �t�h�a�t� �:� �M� �=� �P�,� �Q�,� �+� �R�p� 

�a�n�d� �Q�,� �=� �Q�;� 

�A� �d�i�f�f�e�r�e�n�t� �b�u�d�g�e�t� �c�o�n�s�t�r�a�i�n�t� �i�s� �n�e�e�d�e�d� �t�o� �c�h�a�r�a�c�t�e�r�i�z�e� �t�h�e� �p�r�o�b�l�e�m� �f�a�c�e�d� �b�y� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� 

�w�h�o� �s�u�b�s�i�d�i�z�e� �v�i�a� �p�r�i�c�e� �a�n�d� �r�e�s�e�a�r�c�h� �p�o�l�i�c�i�e�s� �t�h�e� �d�o�m�e�s�t�i�c� �p�r�o�d�u�c�t�i�o�n� �o�f� �a�n� �i�m�p�o�r�t�e�d� �g�o�o�d�.� �I�n� �t�h�i�s� 

�c�a�s�e�,� �t�h�e� �a�m�o�u�n�t� �o�f� �m�o�n�e�y� �s�p�e�n�t� �i�s� �c�o�m�p�o�s�e�d� �o�f� �t�h�r�e�e� �e�l�e�m�e�n�t�s�.� �T�h�e� �f�i�r�s�t� �e�l�e�m�e�n�t� �i�s� �t�h�e� �s�u�b�s�i�d�y� 

�o�n� �t�o�t�a�l� �d�o�m�e�s�t�i�c� �p�r�o�d�u�c�t�i�o�n� �g�i�v�e�n� �b�y� �t�h�e� �p�r�o�d�u�c�e�r� �p�r�i�c�e� �P�P� �t�i�m�e�s� �t�h�e� �a�m�o�u�n�t� �s�u�p�p�l�i�e�d� �b�y� �d�o�m�e�s�t�i�c� 

�p�r�o�d�u�c�e�r�s� �Q�s�.� �A� �s�e�c�o�n�d� �e�l�e�m�e�n�t� �i�s� �g�i�v�e�n� �b�y� �t�h�e� �o�u�t�p�u�t� �d�i�f�f�e�r�e�n�t�i�a�l� �b�e�t�w�e�e�n� �t�h�e� �d�o�m�e�s�t�i�c� 

�c�o�n�s�u�m�p�t�i�o�n� �a�n�d� �d�o�m�e�s�t�i�c� �p�r�o�d�u�c�t�i�o�n�.� �B�e�i�n�g� �a� �n�e�t� �a�g�r�i�c�u�l�t�u�r�a�l� �i�m�p�o�r�t�e�r�,� �t�h�i�s� �g�a�p� �i�s� �f�i�l�l�e�d� �w�i�t�h� 

�i�m�p�o�r�t�s� �v�a�l�u�e�d� �a�t� �t�h�e� �b�o�r�d�e�r� �p�r�i�c�e� �w�h�i�c�h� �i�s� �a�s�s�u�m�e�d� �t�o� �b�e� �e�q�u�i�v�a�l�e�n�t� �t�o� �t�h�e� �c�o�n�s�u�m�e�r� �p�r�i�c�e�,� �P�c�.� 

�F�i�n�a�l�l�y�,� �t�h�e�r�e� �i�s� �t�h�e� �c�o�s�t� �o�f� �f�u�n�d�i�n�g� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �e�f�f�o�r�t�s�.� �A�l�g�e�b�r�a�i�c�a�l�l�y� �t�h�i�s� �s�c�e�n�a�r�i�o� �c�a�n� 

�b�e� �r�e�p�r�e�s�e�n�t�e�d� �a�s�:� 

�T�h�e�o�r�e�t�i�c�a�l� �M�o�d�e�l� �8�3



�(� �3�.�1�3�5� �)� �M�a�x� �U�(�Q�,�)� 

�s�u�c�h� �t�h�a�t�:� �M� �>� �P�,� �Q�,� �+� �(�Q�,� �-� �Q�,�)� �P�o� �+� �R�p� 

�A�l�t�e�r�n�a�t�i�v�e�l�y�,� �t�h�e� �b�u�d�g�e�t� �c�o�n�s�t�r�a�i�n�t� �f�o�r� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �w�h�o� �s�u�b�s�i�d�i�z�e� �t�h�e� �d�o�m�e�s�t�i�c� 

�p�r�o�d�u�c�t�i�o�n� �o�f� �a�n� �e�x�p�o�r�t�e�d� �g�o�o�d� �i�n�c�l�u�d�e�s� �i�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �c�o�s�t� �o�f� �t�h�e�i�r� �o�w�n� �c�o�n�s�u�m�p�t�i�o�n� �o�f� �Q�D� 

�u�n�i�t�s� �v�a�l�u�e�d� �a�t� �a� �p�r�o�d�u�c�e�r� �p�r�i�c�e� �P�p�,� �t�h�e� �c�o�s�t� �o�f� �s�u�b�s�i�d�i�z�i�n�g� �t�h�e� �n�e�t� �a�m�o�u�n�t� �o�f� �o�u�t�p�u�t� �b�e�i�n�g� 

�e�x�p�o�r�t�e�d�,� �p�l�u�s� �t�h�e� �r�e�s�e�a�r�c�h� �e�x�p�e�n�d�i�t�u�r�e�s�,� �R�P�.� �T�h�i�s� �s�c�e�n�a�r�i�o� �c�a�n� �b�e� �r�e�p�r�e�s�e�n�t�e�d� �b�y�:� 

�(� �3�.�1�3�¢� �)� �M�a�x� �U�(�Q�,� �)� 

�s�u�c�h� �t�h�a�t�:� �M� �=� �P�,� �Q�n� �+� �(�Q�,� �-� �Q�,�)� �(�P�p� �-� �B�p�)� �+� �R�p� 

�A�s�s�u�m�i�n�g� �t�h�a�t� �t�h�e� �i�n�c�o�m�e� �c�o�n�s�t�r�a�i�n�t� �h�o�l�d�s� �w�i�t�h� �e�q�u�a�l�i�t�y�,� �s�o�l�v�i�n�g� �t�h�e� �c�o�n�s�u�m�e�r�/�t�a�x�p�a�y�e�r ��s� 

�c�o�n�s�t�r�a�i�n�e�d� �m�a�x�i�m�i�z�a�t�i�o�n� �p�r�o�b�l�e�m� �i�n�d�i�c�a�t�e�d� �i�n� �(� �3�.�1�3�a� �)� �t�o� �(�3�.�1�3�c� �)� �i�s� �b�e�g�u�n� �b�y� �s�e�t�t�i�n�g� �u�p� �t�h�e� 

�f�o�l�l�o�w�i�n�g� �L�a�g�r�a�n�g�i�a�n� �f�u�n�c�t�i�o�n�s�:� 
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�(� �3�.�1�4�a�@� �)� �L�=�U�(�Q�,�)�+�p�(�M� �-� �P�p� �Q�,� �-� �R�p�)� 

�(� �3�.�1�4�5� �)� �L�=�U�(�Q�,�)�+�p�(�M� �-� �P�p� �Q�s� �-� �(�Q�p� �-� �Q�s�)� �P�o� �-� �R�p�)� 

�(� �3�.�1�4�¢� �)� �L�=�U�(�Q�,�)�+�e�(�M� �-� �P�p� �Q�y� �-� �(�Q�s� �-� �Q�n�)� �(�P�p� �-� �B�p�)� �R�p�.� 

�F�i�r�s�t�-�o�r�d�e�r� �c�o�n�d�i�t�i�o�n�s� �a�r�e� �o�b�t�a�i�n�e�d� �b�y� �d�i�f�f�e�r�e�n�t�i�a�t�i�n�g� �i�n� �e�a�c�h� �c�a�s�e� �L� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �c�o�n�s�u�m�p�t�i�o�n� 

�Q�p� �a�n�d� �t�h�e� �L�a�g�r�a�n�g�i�a�n� �m�u�l�t�i�p�l�i�e�r�,� �o�.� �S�e�t�t�i�n�g� �f�i�r�s�t�-�o�r�d�e�r� �c�o�n�d�i�t�i�o�n�s� �e�q�u�a�l� �t�o� �z�e�r�o� �t�h�e� �s�o�l�u�t�i�o�n� �o�f� 

�t�h�i�s� �s�y�s�t�e�m� �o�f� �e�q�u�a�t�i�o�n�s� �g�i�v�e�s� �o�p�t�i�m�a�l� �v�a�l�u�e�s� �o�f� �Q�p� �a�n�d� �p�.� �T�h�e� �g�e�n�e�r�a�l�i�z�e�d� �d�e�m�a�n�d� �f�u�n�c�t�i�o�n� �f�o�r� 

�Q�D� �a�s� �a� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� �c�o�n�s�u�m�e�r� �p�r�i�c�e�,� �d�e�s�c�r�i�b�e�s� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s �� �o�p�t�i�m�a�l� �b�e�h�a�v�i�o�r� �i�n� �t�h�e� 

�m�a�r�k�e�t� �a�s� �d�e�t�e�r�m�i�n�e�d� �b�y� �t�h�e� �p�r�i�c�e� �P�c�,� �t�h�e� �i�n�c�o�m�e� �M�,� �a�n�d� �t�h�e� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t�s� �P�p� �a�n�d� �R�p�.� �T�h�e� 

�a�g�g�r�e�g�a�t�e� �d�e�m�a�n�d� �f�u�n�c�t�i�o�n� �(� �Q�D� �)� �t�h�a�t� �r�e�t�a�i�n�s� �t�h�e� �p�r�o�p�e�r�t�i�e�s� �o�f� �e�a�c�h� �i�n�d�i�v�i�d�u�a�l� �d�e�m�a�n�d� �f�u�n�c�t�i�o�n� 

�f�o�r� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �g�o�o�d� �c�a�n� �b�e� �s�t�a�t�e�d� �a�s�:� 

�N� 

�(� �3�.�1�5� �)� �Q�n� �(�P�o�.�M�,�P�,�p�,�R�,�)� �=� �Q�n�,� �(� �P�o�»� �M�M�;� �P�p�,� �R�p�)� 
�i�=�l� 

�T�h�e� �w�e�l�f�a�r�e� �m�e�a�s�u�r�e� �f�o�r� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �a� �p�r�i�c�e� �c�h�a�n�g�e� �i�s� �r�e�f�e�r�e�d� �t�o� �a�s� 

�c�o�n�s�u�m�e�r� �s�u�r�p�l�u�s�.� �A�s�s�u�m�i�n�g� �t�h�a�t� �t�h�e� �d�e�m�a�n�d� �p�r�i�c�e� �f�o�r� �a� �g�o�o�d� �m�e�a�s�u�r�e�s� �i�t�s� �v�a�l�u�e� �t�o� �c�o�n�s�u�m�e�r�s�,� 

�t�h�e� �a�r�e�a� �a�b�o�v�e� �t�h�e� �p�r�i�c�e� �l�i�n�e� �a�n�d� �u�n�d�e�r� �t�h�e� �d�e�m�a�n�d� �c�u�r�v�e� �i�n�d�i�c�a�t�e�s� �s�u�c�h� �a� �m�e�a�s�u�r�e� �o�f� �w�e�l�f�a�r�e�.� 
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�C�o�n�s�u�m�e�r� �s�u�r�p�l�u�s� �i�s� �a�s�s�u�m�e�d� �t�o� �b�e� �a�n� �a�p�p�r�o�x�i�m�a�t�i�o�n� �o�f� �c�o�n�s�u�m�e�r�s �� �c�o�m�p�e�n�s�a�t�i�n�g� �a�n�d� �e�q�u�i�v�a�l�e�n�t� 

�v�a�r�i�a�t�i�o�n�s�.� �T�h�e�s�e� �t�w�o� �a�l�t�e�r�n�a�t�i�v�e� �w�i�l�l�i�n�g�n�e�s�s� �t�o� �p�a�y� �m�e�a�s�u�r�e�s� �a�l�l�o�w� �a� �c�o�n�s�u�m�e�r� �t�o� �m�a�i�n�t�a�i�n� �a� 

�p�a�r�t�i�c�u�l�a�r� �l�e�v�e�l� �o�f� �w�e�l�f�a�r�e� �i�n� �r�e�s�p�o�n�s�e� �t�o� �c�h�a�n�g�e�s� �i�n� �p�r�i�c�e�s� �a�n�d�/�o�r� �i�n�c�o�m�e� �(�J�u�s�t� �e�t� �a�l�,� �1�9�8�2�)�.� 

�I�n�v�e�r�t�i�n�g� �t�h�e� �a�b�o�v�e� �a�g�g�r�e�g�a�t�e� �d�e�m�a�n�d� �a�s�s�u�m�i�n�g� �a� �c�l�o�s�e�d�-�e�c�o�n�o�m�y� �s�c�e�n�a�r�i�o� �a�n�d� �t�h�e�n� �i�n�t�e�g�r�a�t�i�n�g� 

�i�t� �a�l�o�n�g� �t�h�e� �o�v�e�r�a�l�l� �l�e�v�e�l� �o�f� �p�r�o�d�u�c�t�i�o�n� �Q�p� �b�e�i�n�g� �s�u�b�s�i�d�i�z�e�d�,� �c�h�a�n�g�e�s� �i�n� �t�h�e� �l�e�v�e�l� �o�f� �w�e�l�f�a�r�e� �o�f� 

�c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �(� �C�T�S� �)� �a�r�e� �p�r�e�s�e�n�t�e�d� �a�s� �°�:� 

�(� �3�.�1�6� �)� �C�T�S� �=� �[� �Q�y�)�(� �P�c�)� �a�P�c� �-� �P�c� �Q� 
�P�e� 

�T�h�e� �s�i�z�e� �o�f� �t�h�e� �i�n�t�e�g�r�a�l� �a�n�d� �t�h�u�s� �c�o�n�s�u�m�e�r� �s�u�r�p�l�u�s� �d�e�p�e�n�d� �c�r�i�t�i�c�a�l�l�y� �o�n� �t�h�e� �o�w�n� �p�r�i�c�e� �e�l�a�s�t�i�c�i�t�y� �o�f� 

�d�e�m�a�n�d�.� �A�s� �t�h�e� �p�r�i�c�e� �c�h�a�n�g�e�s� �(� �d�P�c� �)�,� �t�h�e� �c�h�a�n�g�e� �i�n� �d�e�m�a�n�d� �d�e�p�e�n�d�s� �o�n� �t�h�e� �e�l�a�s�t�i�c�i�t�y�.� �A� �m�o�r�e� 

�e�l�a�s�t�i�c� �d�e�m�a�n�d� �s�c�h�e�d�u�l�e� �i�n� �w�h�i�c�h� �c�o�n�s�u�m�e�r�s� �r�e�s�p�o�n�d� �m�o�r�e� �t�o� �c�h�a�n�g�e�s� �i�n� �p�r�i�c�e�s� �w�i�l�l� �r�e�s�u�l�t� �i�n� �l�a�r�g�e�r� 

�c�o�n�s�u�m�e�r� �s�u�r�p�l�u�s� �c�h�a�n�g�e�s� �a�s� �c�o�m�p�a�r�e�d� �t�o� �m�o�r�e� �i�n�e�l�a�s�t�i�c� �o�n�e�s� �i�n� �w�h�i�c�h� �c�o�n�s�u�m�p�t�i�o�n� �r�e�m�a�i�n�s� 

�r�e�l�a�t�i�v�e�l�y� �s�t�a�b�l�e�.� 

� � 

�5� �N�o�t�i�c�e� �t�h�a�t� �c�h�a�n�g�e�s� �i�n� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �s�u�r�p�l�u�s� �f�o�r� �i�m�p�o�r�t�a�b�l�e� �(�e�x�p�o�r�t�a�b�l�e�)� �c�o�m�m�o�d�i�t�i�e�s� �n�e�e�d� �t�o� 
�b�e� �r�e�p�r�e�s�e�n�t�e�d� �b�y� �t�w�o� �i�n�t�e�g�r�a�l�s�.� �W�h�i�l�e� �t�h�e� �l�i�m�i�t� �o�f� �i�n�t�e�g�r�a�t�i�o�n� �f�o�r� �t�h�e� �f�i�r�s�t� �i�n�t�e�g�r�a�l� �a�r�e� �z�e�r�o� �a�n�d� �t�h�e� �l�e�v�e�l� �o�f� 
�d�o�m�e�s�t�i�c� �c�o�n�s�u�m�p�t�i�o�n�,� �t�h�o�s�e� �o�f� �s�e�c�o�n�d� �i�n�t�e�g�r�a�l� �a�r�e� �t�h�e� �l�e�v�e�l� �o�f� �d�o�m�e�s�t�i�c� �c�o�n�s�u�m�p�t�i�o�n� �a�n�d� �t�h�e� �l�e�v�e�l� �o�f� 
�i�m�p�o�r�t�s� �(�e�x�p�o�r�t�s�)� �o�f� �t�h�e� �c�o�m�m�o�d�i�t�y�.� �S�e�e� �F�i�g�u�r�e� �I�I�I�.�2� �(�I�I�I�.�3�)�.� 
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�G�r�a�p�h�i�c�a�l� �D�e�p�i�c�t�i�o�n� �o�f� �t�h�e� �M�a�r�k�e�t� �a�n�d� �P�o�l�i�c�y� �S�c�e�n�a�r�i�o�s� 

�T�h�r�e�e� �d�i�f�f�e�r�e�n�t� �d�e�p�i�c�t�i�o�n�s� �a�r�e� �u�s�e�d� �t�o� �i�l�l�u�s�t�r�a�t�e� �t�h�e� �w�e�l�f�a�r�e� �e�f�f�e�c�t�s� �i�n� �C�h�i�l�e� �w�h�e�r�e� �g�o�v�e�r�n�m�e�n�t�s� 

�i�n�t�e�r�v�e�n�e�d� �i�n� �a�g�r�i�c�u�l�t�u�r�e� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e� �t�h�a�t� �t�e�c�h�n�i�c�a�l� �c�h�a�n�g�e� �w�a�s� �p�r�o�m�o�t�e�d�.� �T�h�e�s�e� �w�e�l�f�a�r�e� 

�e�f�f�e�c�t�s� �d�e�p�e�n�d� �o�n� �w�h�e�t�h�e�r� �C�h�i�l�e� �i�m�p�o�r�t�e�d�,� �e�x�p�o�r�t�e�d�,� �o�r� �d�i�d� �n�o�t� �t�r�a�d�e� �a�n�y� �p�a�r�t�i�c�u�l�a�r� �a�g�r�i�c�u�l�t�u�r�a�l� 

�p�r�o�d�u�c�t�.� �T�h�e� �r�e�p�r�e�s�e�n�t�a�t�i�o�n� �o�f�f�e�r�e�d� �h�e�r�e� �f�o�r� �s�l�a�u�g�h�t�e�r�e�d� �c�a�t�t�l�e� �r�e�f�e�r�s� �t�o� �d�i�r�e�c�t� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� 

�v�i�a� �m�a�x�i�m�u�m� �p�r�i�c�e�s� �t�o� �p�r�o�d�u�c�e�r�s�.� �D�i�r�e�c�t� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �v�i�a� �m�i�n�i�m�u�m� �p�r�i�c�e�s� �a�r�e� �u�s�e�d� �t�o� 

�r�e�p�r�e�s�e�n�t� �p�o�l�i�c�i�e�s� �f�o�r� �w�h�e�a�t�,� �m�i�l�k�,� �a�p�p�l�e�s�,� �a�n�d� �g�r�a�p�e�s�.� �M�i�n�i�m�u�m� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �f�o�r� �s�l�a�u�g�h�t�e�r�e�d� 

�c�a�t�t�l�e� �a�n�d� �m�a�x�i�m�u�m� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �f�o�r� �t�h�e� �r�e�s�t� �o�f� �t�h�e� �c�o�m�m�o�d�i�t�i�e�s� �c�a�n� �b�e� �s�e�e�n� �a�s� �t�h�e� �m�i�r�r�o�r� �i�m�a�g�e� 

�o�f� �t�h�e� �a�b�o�v�e� �e�x�a�m�p�l�e�s�,� �a�n�d� �t�h�u�s�,� �a�r�e� �n�o�t� �i�l�l�u�s�t�r�a�t�e�d�.� �T�h�a�t� �i�s�,� �t�h�e�s�e� �a�l�t�e�r�n�a�t�i�v�e� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �h�a�v�e� 

�a�n� �e�q�u�a�l� �b�u�t� �o�p�p�o�s�i�t�e� �e�f�f�e�c�t� �o�n� �w�e�l�f�a�r�e�.� 

�A�s�s�u�m�i�n�g� �t�h�a�t� �t�h�e� �l�e�v�e�l� �o�f� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n� �r�e�m�a�i�n�s� �t�h�e� �s�a�m�e�,� �c�h�a�n�g�e�s� �i�n� �e�c�o�n�o�m�i�c� �s�u�r�p�l�u�s� �b�e�f�o�r�e� 

�a�n�d� �a�f�t�e�r� �t�e�c�h�n�o�l�o�g�i�c�a�l� �a�d�v�a�n�c�e�s� �a�r�e� �h�i�g�h�l�y� �r�e�l�a�t�e�d� �t�o� �t�h�e� �n�a�t�u�r�e� �o�f� �t�h�e� �s�u�p�p�l�y� �s�h�i�f�t� �(�L�i�n�d�n�e�r� �a�n�d� 

�J�a�r�r�e�t�t�,� �1�9�7�8�;� �R�o�s�e�,� �1�9�8�0�)�.� �A� �p�a�r�a�l�l�e�l� �s�u�p�p�l�y� �s�h�i�f�t� �i�s� �e�m�p�l�o�y�e�d� �t�o� �r�e�p�r�e�s�e�n�t� �t�h�e� �m�a�r�k�e�t� �a�n�d� �p�o�l�i�c�y� 

�S�c�e�n�a�r�i�o�s�.� �I�n� �c�o�n�t�r�a�s�t�,� �a� �p�i�v�o�t�a�l� �s�u�p�p�l�y� �s�h�i�f�t� �w�o�u�l�d� �p�r�o�v�i�d�e� �l�o�w� �a�n�d� �v�e�r�y� �c�o�n�s�e�r�v�a�t�i�v�e� �e�s�t�i�m�a�t�e�s� 

�o�f� �t�h�e� �t�o�t�a�l� �a�n�n�u�a�l� �f�l�o�w� �o�f� �e�c�o�n�o�m�i�c� �b�e�n�e�f�i�t�s� �c�o�m�p�a�r�e�d� �t�o� �a� �p�a�r�a�l�l�e�l� �s�u�p�p�l�y� �c�u�r�v�e� �s�h�i�f�t�.� 
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�B�e�e�f� �M�a�r�k�e�t� 

�I�n� �C�h�a�p�t�e�r� �I�I� �i�t� �w�a�s� �s�t�a�t�e�d� �t�h�a�t� �s�i�n�c�e� �1�9�7�5� �b�e�e�f� �h�a�s� �r�e�d�u�c�e�d� �i�t�s� �i�m�p�o�r�t�a�n�c�e� �a�s� �a� �t�r�a�d�e�d� �c�o�m�m�o�d�i�t�y� 

�a�n�d� �t�h�a�t� �d�i�r�e�c�t� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �i�n� �t�h�e� �s�l�a�u�g�h�t�e�r�e�d� �c�a�t�t�l�e� �m�a�r�k�e�t� �h�a�v�e� �b�e�e�n� �v�i�r�t�u�a�l�l�y� �n�o�n�-�e�x�i�s�t�e�n�t�.� 

�H�o�w�e�v�e�r�,� �b�e�t�w�e�e�n� �1�9�6�0� �t�o� �1�9�7�4�,� �t�h�e� �m�o�s�t� �c�o�m�m�o�n�l�y�-�u�s�e�d� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t�s� �d�e�s�i�g�n�e�d� �t�o� �t�a�x� 

�c�a�t�t�l�e� �p�r�o�d�u�c�e�r�s� �a�n�d� �r�e�d�i�s�t�r�i�b�u�t�e� �i�n�c�o�m�e� �t�o� �b�o�t�h� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �a�n�d� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �w�e�r�e� 

�p�r�i�c�e� �c�e�i�l�i�n�g�s� �a�n�d� �l�e�g�a�l� �m�a�x�i�m�u�m� �p�r�i�c�e�s�.� �F�i�g�u�r�e� �I�I�I�.�1� �d�e�p�i�c�t�s� �C�h�i�l�e�a�n� �b�e�e�f� �p�r�o�d�u�c�t�i�o�n� �b�e�f�o�r�e� �1�9�7�5� 

�a�s� �r�e�c�e�i�v�i�n�g� �a� �m�a�x�i�m�u�m� �p�r�i�c�e�,� �s�a�y� �a�t� �P�P� �w�h�i�c�h� �i�s� �b�e�l�o�w� �t�h�e� �n�o�-�t�r�a�d�e� �e�q�u�i�l�i�b�r�i�u�m� �p�r�i�c�e� �P�o�*� �a�n�d� �t�h�e� 

�b�o�r�d�e�r� �p�r�i�c�e� �B�P�.� �I�n� �t�h�a�t� �c�o�n�t�e�x�t�,� �p�r�o�d�u�c�e�r�s� �(�c�o�n�s�u�m�e�r�s�)� �c�h�o�s�e� �t�o� �p�r�o�d�u�c�e� �(�c�o�n�s�u�m�e�)� �o�u�t�p�u�t� �Q�P�O� 

�(� �Q�c� �)� �w�h�i�c�h� �w�a�s� �l�o�w�e�r� �(�h�i�g�h�e�r�)� �t�h�a�n� �u�n�d�e�r� �a� �p�u�r�e� �c�o�m�p�e�t�i�t�i�v�e� �c�l�o�s�e�d� �o�r� �o�p�e�n�-�e�c�o�n�o�m�y� �s�c�e�n�a�r�i�o�.� 

�T�h�e� �g�o�v�e�r�n�m�e�n�t� �s�o�u�g�h�t� �t�o� �s�a�t�i�s�f�y� �t�h�i�s� �e�x�c�e�s�s� �d�e�m�a�n�d� �b�y� �i�m�p�o�r�t�i�n�g� �m�e�a�t� �a�t� �t�h�e� �b�o�r�d�e�r� �p�r�i�c�e� �B�p� �a�n�d� 

�s�o�l�d� �i�t� �t�o� �c�o�n�s�u�m�e�r�s� �a�t� �t�h�e� �s�a�m�e� �b�o�r�d�e�r� �p�r�i�c�e�.� �T�h�e� �b�u�d�g�e�t�a�r�y� �c�o�s�t� �o�f� �t�h�i�s� �t�y�p�e� �o�f� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t� 

�w�a�s� �i�n�d�i�c�a�t�e�d� �b�y� �t�h�e� �p�r�i�c�e� �d�i�f�f�e�r�e�n�t�i�a�l� �(� �P�p� �-� �B�P� �)� �p�e�r� �u�n�i�t� �t�i�m�e�s� �t�h�e� �q�u�a�n�t�i�t�y� �i�m�p�o�r�t�e�d� �(� �Q�p�o� �-� �Q�c� �)�.� 

�A�f�t�e�r� �r�e�s�e�a�r�c�h� �i�n�v�e�s�t�m�e�n�t�s� �p�r�o�d�u�c�e�d� �n�e�w� �t�e�c�h�n�o�l�o�g�i�e�s� �t�h�a�t� �w�e�r�e� �a�d�o�p�t�e�d� �b�y� �p�r�o�d�u�c�e�r�s�,� �p�r�o�d�u�c�e�r�s� 

�l�o�w�e�r�e�d� �t�h�e�i�r� �m�a�r�g�i�n�a�l� �c�o�s�t�s� �a�n�d� �t�h�e� �e�n�t�i�r�e� �s�u�p�p�l�y� �c�u�r�v�e� �s�h�i�f�t�e�d� �d�o�w�n�w�a�r�d� �t�o� �t�h�e� �r�i�g�h�t� �(� �S�a�i� �)�.� 

�T�h�i�s� �s�h�i�f�t� �i�n�c�r�e�a�s�e�d� �t�h�e� �l�e�v�e�l� �o�f� �o�u�t�p�u�t� �s�u�p�p�l�i�e�d� �t�o� �Q�P�i� �a�n�d� �d�e�c�r�e�a�s�e�d� �t�h�e� �l�e�v�e�l� �o�f� �m�e�a�t� �i�m�p�o�r�t�s� �b�y� 

�t�h�e� �d�i�f�f�e�r�e�n�c�e� �Q�P�1� �-� �Q�p�o�.� �D�o�m�e�s�t�i�c� �c�o�n�s�u�m�p�t�i�o�n� �w�a�s� �n�o�t� �a�f�f�e�c�t�e�d�.� �N�e�t� �s�o�c�i�a�l� �g�a�i�n�s� �f�r�o�m� 

�a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �e�q�u�a�l�s� �t�h�e� �i�n�c�r�e�a�s�e� �i�n� �p�r�o�d�u�c�e�r� �s�u�r�p�l�u�s� �o�f� �a�r�e�a� �I�O�A�B�I�i� �p�l�u�s� �t�h�e� �r�e�d�u�c�t�i�o�n� �i�n� 

�t�h�e� �s�u�b�s�i�d�y� �e�x�p�e�n�d�i�t�u�r�e� �f�o�r� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �o�f� �(� �P�p� �-� �C�p� �)�(� �Q�P�!� �-�Q�p�o� �)� �m�i�n�u�s� �t�h�e� �c�o�s�t�s� �o�f� �t�h�e� 

�r�e�s�e�a�r�c�h�.� 
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�P�r�i�c�e� 

�D�Q� �S�Q�e� �S�Q�:� 

� � 

� � 

� � 

� � 

� � � � 
� � 

�Q�p�.� �Q�p�.� �Q�p�:� �Q�t� �Q� �Q�c� �Q�u�a�n�t�i�t�y� 

�F�i�g�u�r�e� �I�I�I�.�1� �D�i�r�e�c�t� �P�r�i�c�e� �I�n�t�e�r�v�e�n�t�i�o�n� �(�T�a�x�)� �t�o� �B�e�e�f�-�c�a�t�t�l�e� �p�r�o�d�u�c�t�i�o�n� 

�T�h�e�o�r�e�t�i�c�a�l� �M�o�d�e�l� �8�9



�I�n� �1�9�7�5� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �s�t�o�p�p�e�d� �i�t�s� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �i�n� �t�h�e� �b�e�e�f� �m�a�r�k�e�t�.� �T�h�e� �m�a�g�n�i�t�u�d�e� �o�f� �t�h�e� 

�s�u�p�p�l�y� �s�h�i�f�t� �a�s� �w�e�l�l� �a�s� �s�a�n�i�t�a�r�y� �r�e�g�u�l�a�t�i�o�n�s� �i�m�p�o�s�e�d� �o�n� �t�h�e� �i�m�p�o�r�t�s� �o�f� �l�i�v�e� �c�a�t�t�l�e� �a�f�f�e�c�t�e�d� �b�e�e�f� 

�m�a�r�k�e�t� �c�l�e�a�r�i�n�g� �c�o�n�d�i�t�i�o�n�s� �(�H�u�r�t�a�d�o� �e�t� �a�l�,� �1�9�9�0�)�.� �A�l�t�o�g�e�t�h�e�r�,� �t�h�e�s�e� �t�w�o� �f�a�c�t�o�r�s� �p�u�l�l�e�d� �b�o�t�h� �t�h�e� 

�p�r�i�c�e� �a�n�d� �t�h�e� �q�u�a�n�t�i�t�y� �o�f� �s�l�a�u�g�h�t�e�r�e�d� �c�a�t�t�l�e� �u�p� �t�o� �t�h�e�i�r� �n�e�w� �e�q�u�i�l�i�b�r�i�u�m� �l�e�v�e�l� �B�p� �a�n�d� �Q�p�z�,� 

�r�e�s�p�e�c�t�i�v�e�l�y�.� �U�n�d�e�r� �a�u�t�a�r�k�y� �c�o�n�d�i�t�i�o�n�s� �a�n�d� �w�i�t�h�o�u�t� �m�a�x�i�m�u�m� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �t�o�t�a�l� �a�n�n�u�a�l� �b�e�n�e�f�i�t�s� 

�f�r�o�m� �t�h�e� �r�e�s�e�a�r�c�h�-�i�n�d�u�c�e�d� �s�u�p�p�l�y� �s�h�i�f�t� �w�o�u�l�d� �h�a�v�e� �b�e�e�n� �I�O�D�E�I�1� �a�n�d� �s�h�a�r�e�d� �b�y� �b�o�t�h� �p�r�o�d�u�c�e�r�s� �a�n�d� 

�c�o�n�s�u�m�e�r�s� �b�a�s�e�d� �o�n� �t�h�e� �p�r�i�c�e� �e�l�a�s�t�i�c�i�t�i�e�s� �o�f� �s�u�p�p�l�y� �a�n�d� �d�e�m�a�n�d�.� �H�o�w�e�v�e�r�,� �s�i�n�c�e� �C�h�i�l�e� �i�s� �a� �s�m�a�l�l� 

�i�m�p�o�r�t�e�r� �o�f� �b�e�e�f�,� �o�n�l�y� �p�r�o�d�u�c�e�r�s� �g�a�i�n�e�d� �f�r�o�m� �r�e�s�e�a�r�c�h� �i�n�n�o�v�a�t�i�o�n�s� �b�y� �t�h�e� �a�r�e�a� �i�n�d�i�c�a�t�e�d� �b�y� 

�I�o�G�H�I�i�.� �T�h�e� �a�b�s�e�n�c�e� �o�f� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �i�n� �t�h�e� �m�a�r�k�e�t� �l�e�f�t� �t�a�x�p�a�y�e�r�s� �p�a�y�i�n�g� �t�h�e� �c�o�s�t� �o�f� 

�u�n�d�e�r�t�a�k�i�n�g� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h�.� 

�W�h�e�a�t� �a�n�d� �M�i�l�k� �M�a�r�k�e�t� 

�F�i�g�u�r�e� �I�I�I�.�2� �p�r�e�s�e�n�t�s� �t�h�e� �n�a�t�u�r�e� �o�f� �t�h�e� �m�a�r�k�e�t� �o�f� �w�h�e�a�t� �a�n�d� �m�i�l�k� �t�h�a�t� �p�r�e�v�a�i�l�e�d� �f�o�r� �m�a�n�y� �y�e�a�r�s�.� �A�s� 

�a� �s�m�a�l�l�-�i�m�p�o�r�t�e�r�,� �C�h�i�l�e� �f�a�c�e�d� �a�n� �i�n�f�i�n�i�t�e�l�y� �e�l�a�s�t�i�c� �o�u�t�p�u�t� �s�u�p�p�l�y� �a�t� �t�h�e� �b�o�r�d�e�r� �p�r�i�c�e� �B�P�.� �I�n� �t�h�i�s� �c�a�s�e�,� 

�t�h�e� �g�o�v�e�r�n�m�e�n�t� �p�r�o�v�i�d�e�d� �a� �p�e�r�-�u�n�i�t� �o�u�t�p�u�t� �s�u�b�s�i�d�y�.� �T�h�e� �l�e�v�e�l� �o�f� �s�u�c�h� �a� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n� �i�s� 

�m�e�a�s�u�r�e�d� �b�y� �t�h�e� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �p�r�i�c�e� �r�e�c�e�i�v�e�d� �b�y� �p�r�o�d�u�c�e�r�s� �P�p� �a�n�d� �t�h�e� �b�o�r�d�e�r� �p�r�i�c�e� �B�P�.� 

�A�s� �a� �r�e�s�u�l�t� �o�f� �i�m�p�o�s�i�n�g� �a� �m�i�n�i�m�u�m� �p�r�i�c�e�,� �d�o�m�e�s�t�i�c� �s�u�p�p�l�y� �i�n�c�r�e�a�s�e�d� �f�r�o�m� �Q�P�o� �t�o� �Q�P�i� �a�n�d� �i�m�p�o�r�t�s� 

�w�e�r�e� �r�e�d�u�c�e�d� �f�r�o�m� �Q�c� �-� �Q�p�o� �t�o� �Q�c� �-� �Q�p�P�i�.� �C�o�n�s�u�m�e�r�s� �w�e�r�e� �n�o�t� �a�f�f�e�c�t�e�d� �b�y� �t�h�i�s� �p�r�i�c�e� �p�o�l�i�c�y� 

�i�n�s�t�r�u�m�e�n�t� �a�s� �i�m�p�o�r�t� �t�r�a�n�s�a�c�t�i�o�n�s� �s�t�i�l�l� �t�o�o�k� �p�l�a�c�e� �a�t� �a� �p�r�i�c�e� �v�e�r�y� �c�l�o�s�e� �t�o� �B�P�,� �l�e�a�v�i�n�g� �t�h�e�i�r� 

�c�o�n�s�u�m�p�t�i�o�n� �l�e�v�e�l� �o�f� �Q�c� �u�n�a�f�f�e�c�t�e�d�.� �H�o�w�e�v�e�r�,� �t�a�x�p�a�y�e�r�s� �p�a�i�d� �(�P�p� �-� �B�P�)� �t�i�m�e�s� �Q�P�i�!�,� �o�r� 

�e�q�u�i�v�a�l�e�n�t�l�y�,� �t�h�e� �a�r�e�a� �P�P�A�D�B�P�.� �T�h�e� �e�f�f�i�c�i�e�n�c�y� �l�o�s�s� �f�o�r� �t�h�e� �s�o�c�i�e�t�y� �a�s� �a� �r�e�s�u�l�t� �o�f� �t�h�i�s� �r�e�s�o�u�r�c�e� 
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�P�r�i�c�e� 

�D�Q� �S�Q�o� �S�Q�:� 

� � �P�p� 

�B�p� � � � � � � � � � � 
�Q�p�e� �Q�p�r� �Q�p�e� �Q�e� �Q�u�a�n�t�i�t�y� 

�F�i�g�u�r�e� �I�I�I�.�2� �D�i�r�e�c�t� �P�r�i�c�e� �I�n�t�e�r�v�e�n�t�i�o�n� �(�S�u�b�s�i�d�y�)� �t�o� �W�h�e�a�t� �a�n�d� �M�i�l�k� �p�r�o�d�u�c�t�i�o�n� 
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�t�r�a�n�s�f�e�r� �r�e�l�a�t�i�v�e� �t�o� �f�r�e�e� �t�r�a�d�e� �w�a�s� �e�q�u�a�l� �t�o� �t�h�e� �A�C�D� �t�r�i�a�n�g�l�e�.� �T�h�i�s� �e�f�f�i�c�i�e�n�c�y� �l�o�s�s� �a�r�o�s�e� �b�e�c�a�u�s�e� 

�r�e�s�o�u�r�c�e�s� �w�e�r�e� �a�l�l�o�c�a�t�e�d� �b�y� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �a�t� �a� �p�r�i�c�e� �P�p� �w�h�i�c�h� �i�s� �d�i�f�f�e�r�e�n�t� �t�h�a�n� �t�h�e� �c�o�m�p�e�t�i�t�i�v�e� 

�e�q�u�i�l�i�b�r�i�u�m� �p�r�i�c�e� �B�P�.� 

�P�u�b�l�i�c�l�y� �s�p�o�n�s�o�r�e�d� �r�e�s�e�a�r�c�h� �w�o�u�l�d� �s�h�i�f�t� �t�h�e� �i�n�i�t�i�a�l� �s�u�p�p�l�y� �c�u�r�v�e� �o�u�t� �t�o� �S�q�i�.� �N�o� �e�f�f�e�c�t�s� �o�n� �e�i�t�h�e�r� 

�t�h�e� �p�r�i�c�e� �r�e�c�e�i�v�e�d� �b�y� �p�r�o�d�u�c�e�r�s� �o�r� �t�h�e� �p�r�i�c�e� �p�a�i�d� �b�y� �c�o�n�s�u�m�e�r�s� �w�o�u�l�d� �r�e�s�u�l�t�.� �S�i�n�c�e� �i�m�p�o�r�t�s� �w�e�r�e� 

�r�e�d�u�c�e�d� �f�u�r�t�h�e�r� �t�o� �Q�c� �-� �Q�p�2�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �r�e�d�u�c�e�d� �i�t�s� �i�m�p�o�r�t� �c�o�s�t�s�.� �H�o�w�e�v�e�r�,� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� 

�p�r�i�c�e� �s�u�b�s�i�d�i�e�s� �i�n�c�r�e�a�s�e�d� �t�o� �t�h�e� �a�r�e�a� �P�P�B�F�B�P� �p�l�u�s� �t�h�e� �c�o�s�t� �o�f� �t�h�e� �r�e�s�e�a�r�c�h� �p�r�o�g�r�a�m� �t�h�a�t� �m�a�d�e� �t�h�e� 

�t�e�c�h�n�i�c�a�l� �c�h�a�n�g�e� �p�o�s�s�i�b�l�e�.� 

�A�p�p�l�e�s� �a�n�d� �G�r�a�p�e�s� �M�a�r�k�e�t� 

�T�h�e� �w�e�l�f�a�r�e� �e�f�f�e�c�t�s� �o�f� �a� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n� �o�n� �t�h�e� �p�r�o�d�u�c�t�i�o�n� �o�f� �e�x�p�o�r�t�a�b�l�e� �p�r�o�d�u�c�t�s� �s�u�c�h� �a�s� �a�p�p�l�e�s� 

�a�n�d� �g�r�a�p�e�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �F�i�g�u�r�e� �J�I�I�.�3�.� �F�a�c�i�n�g� �a�n� �i�n�f�i�n�i�t�e�l�y� �e�l�a�s�t�i�c� �o�u�t�p�u�t� �d�e�m�a�n�d� �a�t� �t�h�e� �b�o�r�d�e�r� 

�p�r�i�c�e� �B�p�,� �C�h�i�l�e�a�n� �p�r�o�d�u�c�e�r�s� �r�e�c�e�i�v�e�d� �e�x�p�o�r�t� �i�n�c�e�n�t�i�v�e�s� �f�r�o�m� �1�9�6�3� �t�o� �1�9�7�5� �o�f� �a� �m�a�g�n�i�t�u�d�e� �P�P� �-� �B�p�.� 

�T�h�e� �l�e�v�e�l� �o�f� �p�r�o�t�e�c�t�i�o�n� �g�i�v�e�n� �t�o� �f�r�u�i�t� �p�r�o�d�u�c�e�r�s� �a�l�l�o�w�e�d� �t�h�e�m� �t�o� �i�n�c�r�e�a�s�e� �p�r�o�d�u�c�t�i�o�n� �f�r�o�m� �Q�P�0� �t�o� 

�Q�p�i� �w�h�e�r�e�a�s� �d�o�m�e�s�t�i�c� �c�o�n�s�u�m�p�t�i�o�n� �w�a�s� �r�e�d�u�c�e�d� �f�r�o�m� �Q�c�o� �t�o� �Q�c�1�.� �E�x�p�o�r�t�s� �w�e�r�e� �r�a�i�s�e�d� �f�r�o�m� �Q�P�o� �-� 

�Q�c�o� �t�o� �Q�P�i� �-� �Q�c�1�.� �T�h�u�s�,� �p�r�o�d�u�c�e�r� �s�u�r�p�l�u�s� �i�n�c�r�e�a�s�e�d� �b�y� �t�h�e� �v�a�l�u�e� �P�P�B�F�B�P�.� �T�o�t�a�l� �t�r�a�n�s�f�e�r�s� �f�r�o�m� 

�t�a�x�p�a�y�e�r�s� �t�o� �p�r�o�d�u�c�e�r�s� �w�e�r�e� �e�q�u�a�l� �t�o� �(� �P�p� �-� �B�p� �)�(�Q�p�1� �-� �0� �)�o�r�,� �e�q�u�i�v�a�l�e�n�t�l�y�,� �P�P�A�E�B�P�.� �N�e�v�e�r�t�h�e�l�e�s�s�,� 

�t�h�e�r�e� �w�e�r�e� �e�f�f�i�c�i�e�n�c�y� �l�o�s�s�e�s� �i�n� �p�r�o�d�u�c�t�i�o�n� �a�n�d� �c�o�n�s�u�m�p�t�i�o�n�.� �O�n� �t�h�e� �c�o�n�s�u�m�p�t�i�o�n� �s�i�d�e�,� �t�h�e� �d�e�c�r�e�a�s�e� 

�i�n� �o�u�t�p�u�t� �c�o�n�s�u�m�e�d� �i�m�p�l�i�e�d� �a� �l�o�s�s� �t�o� �c�o�n�s�u�m�e�r�s� �r�e�p�r�e�s�e�n�t�e�d� �b�y� �A�D�E�.� �O�n� �t�h�e� �p�r�o�d�u�c�t�i�o�n� �s�i�d�e�,� �t�h�e� 
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�P�r�i�c�e� 

� � 

� � 

� � � � � � � � � � � � 

�Q�e�.� �Q�c�e� �Q�p�s� �Q�p�:� �Q�p�:� �Q�u�a�n�t�i�t�y� 

�F�i�g�u�r�e� �I�I�I�.�3� �D�i�r�e�c�t� �P�r�i�c�e� �I�n�t�e�r�v�e�n�t�i�o�n� �(�S�u�b�s�i�d�y�)� �t�o� �A�p�p�l�e�s� �a�n�d� �G�r�a�p�e�s� �p�r�o�d�u�c�t�i�o�n� 
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�e�f�f�i�c�i�e�n�c�y� �l�o�s�s� �r�e�s�u�l�t�i�n�g� �f�r�o�m� �t�h�e� �g�o�v�e�r�n�m�e�n�t ��s� �d�e�s�i�r�e� �t�o� �s�e�t� �t�h�e� �p�r�o�d�u�c�e�r� �p�r�i�c�e� �a�b�o�v�e� �t�h�e� �b�o�r�d�e�r� 

�p�r�i�c�e� �w�a�s� �t�h�e� �t�r�i�a�n�g�u�l�a�r� �a�r�e�a� �B�F�G�.� 

�S�u�c�c�e�s�s�f�u�l� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �s�h�i�f�t�e�d� �t�h�e� �s�u�p�p�l�y� �c�u�r�v�e� �a�s� �i�n� �S�Q�i� �i�n�c�r�e�a�s�i�n�g� �p�r�o�d�u�c�e�r� �s�u�r�p�l�u�s� �b�y� 

�t�h�e� �a�r�e�a� �I�o�B�C�I�1�.� �T�h�i�s� �r�i�g�h�t�-�d�o�w�n�w�a�r�d� �s�h�i�f�t� �h�a�d� �n�o� �e�f�f�e�c�t� �o�n� �t�h�e� �w�e�l�f�a�r�e� �o�f� �d�o�m�e�s�t�i�c� �c�o�n�s�u�m�e�r�s� �a�s� 

�t�h�e�i�r� �p�r�i�c�e�s� �w�e�r�e� �n�o�t� �a�l�t�e�r�e�d�.� �H�o�w�e�v�e�r�,� �t�a�x�p�a�y�e�r�s� �e�n�d�e�d� �u�p� �f�i�n�a�n�c�i�n�g� �a� �l�a�r�g�e�r� �a�m�o�u�n�t� �o�f� �o�u�t�p�u�t� 

�d�u�e� �t�o� �t�h�e� �p�r�i�c�e� �p�o�l�i�c�y� �w�h�i�c�h� �w�a�s� �g�i�v�e�n� �b�y� �B�C�I�G�.� �E�x�p�o�r�t�s� �w�e�r�e� �i�n�c�r�e�a�s�e�d� �f�r�o�m� �Q�P�1� �-� �Q�c�1� �t�o� �Q�p�2� �-� 

�Q�c�1�.� �T�h�e� �o�v�e�r�a�l�l� �e�f�f�i�c�i�e�n�c�y� �l�o�s�s� �t�o� �s�o�c�i�e�t�y� �w�a�s� �a�n�a�l�o�g�o�u�s� �t�o� �t�h�e� �p�r�e�-�r�e�s�e�a�r�c�h� �c�a�s�e�.� �T�h�a�t� �i�s�,� �t�h�e� 

�C�H�I� �t�r�i�a�n�g�l�e�.� 

�C�o�m�p�a�r�a�t�i�v�e� �S�t�a�t�i�c�s� �R�e�s�u�l�t�s� 

�T�o� �i�l�l�u�s�t�r�a�t�e� �t�h�e� �r�o�l�e� �o�f� �t�e�c�h�n�o�l�o�g�y� �a�n�d� �p�r�i�c�i�n�g� �p�o�l�i�c�i�e�s� �w�i�t�h�i�n� �a� �p�o�l�i�t�i�c�a�l�-�e�c�o�n�o�m�y� �f�r�a�m�e�w�o�r�k�,� 

�c�o�m�p�a�r�a�t�i�v�e� �s�t�a�t�i�c�s� �e�x�e�r�c�i�s�e�s� �a�r�e� �c�a�r�r�i�e�d�-�o�u�t�.� �I�n� �p�a�r�t�i�c�u�l�a�r�,� �p�r�e�d�i�c�t�i�o�n�s� �a�b�o�u�t� �t�h�e� �e�x�p�e�c�t�e�d� �s�i�g�n�s� 

�o�f� �t�h�e� �i�m�p�a�c�t� �o�f� �a� �c�h�a�n�g�e� �i�n� �t�h�e� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �o�n� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �(� �P�P� �)�,� �r�e�s�e�a�r�c�h� �s�p�e�n�d�i�n�g� 

�(� �R�P� �)�,� �a�n�d� �t�h�e� �m�a�r�g�i�n�a�l� �u�t�i�l�i�t�y� �o�f� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �b�u�d�g�e�t� �(� �»� �)�,� �a�r�e� �o�b�t�a�i�n�e�d�.� �A�s� �s�h�o�w�n� �e�a�r�l�i�e�r�,� �t�h�e� 

�g�o�v�e�r�n�m�e�n�t� �i�s� �a�s�s�u�m�e�d� �t�o� �m�a�x�i�m�i�z�e� �t�h�e� �w�e�l�f�a�r�e� �o�f� �p�r�o�d�u�c�e�r�s� �a�n�d� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �t�h�r�o�u�g�h� 

�p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� �e�x�p�e�n�d�i�t�u�r�e�s� �o�n� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �s�u�b�j�e�c�t� �t�o� �a� �s�e�c�t�o�r�a�l� �b�u�d�g�e�t� �c�o�n�s�t�r�a�i�n�t�.� �T�h�e� 

�m�a�x�i�m�i�z�a�t�i�o�n� �p�r�o�b�l�e�m� �f�a�c�e�d� �b�y� �a� �g�o�v�e�r�n�m�e�n�t� �t�h�a�t� �s�u�b�s�i�d�i�z�e�s� �t�h�e� �p�r�o�d�u�c�t�i�o�n� �o�f� �n�o�n�-�t�r�a�d�a�b�l�e� �g�o�o�d� 

�i�n�v�o�l�v�e�s� �t�h�e� �f�o�l�l�o�w�i�n�g� �L�a�g�r�a�n�g�i�a�n� �f�u�n�c�t�i�o�n�:� 
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�(� �3�.�1�7�4� �)� �L� �=� �W�(�P�S�,�C�T�S�)� �+� �4� �(� �A�B� �-� �P�,� �Q�,� �+� �B�p� �Q�,� �-� �R�p�)� 

�T�h�e� �m�a�x�i�m�i�z�a�t�i�o�n� �p�r�o�b�l�e�m� �o�f� �a� �g�o�v�e�r�n�m�e�n�t� �t�h�a�t� �s�u�b�s�i�d�i�z�e�s� �t�h�e� �p�r�o�d�u�c�t�i�o�n� �a�n�d� �r�e�s�e�a�r�c�h� �o�n� �a�n� 

�i�m�p�o�r�t�a�b�l�e� �(�e�x�p�o�r�t�a�b�l�e�)� �c�o�m�m�o�d�i�t�y� �i�s� �s�l�i�g�h�t�l�y� �d�i�f�f�e�r�e�n�t� �t�h�a�n� �t�h�e� �a�b�o�v�e� �r�e�p�r�e�s�e�n�t�a�t�i�o�n� �*�.� �A�s� �s�e�e�n� 

�i�n� �e�q�u�a�t�i�o�n� �(�3�.�1�7�b� �)� �b�e�l�o�w�,� �t�h�e� �p�r�i�c�e� �B�p� �f�a�c�e�d� �b�y� �c�o�n�s�u�m�e�r�s� �n�e�e�d�s� �t�o� �b�e� �i�n�c�l�u�d�e�d� �t�o� �r�e�f�l�e�c�t� 

�t�a�x�p�a�y�e�r�s� �c�o�s�t�s� �i�n� �a�n� �i�n�t�e�r�n�a�t�i�o�n�a�l� �t�r�a�d�i�n�g� �r�e�g�i�m�e� �w�h�e�n� �i�m�p�o�r�t�s� �(�e�x�p�o�r�t�s�)� �a�r�e� �a�l�l�o�w�e�d� �t�o� �s�a�t�i�s�f�y� 

�i�n�t�e�r�n�a�l� �(�e�x�t�e�r�n�a�l�)� �d�e�m�a�n�d�.� 

�(�3�.�1�7�6�)� �L�=�W�(�P�S�,�C�T�S�)� �+�A� �(�A�B� �- �� �P�,�Q�,� �-� �(�Q�p� �-� �Q�,�)� �B�p� �-� �R�p�)� 

�A�s�s�u�m�i�n�g� �a�n� �i�n�t�e�r�i�o�r� �s�o�l�u�t�i�o�n�,� �f�i�r�s�t�-�o�r�d�e�r� �c�o�n�d�i�t�i�o�n�s� �f�o�r� �a� �m�a�x�i�m�u�m� �r�e�q�u�i�r�e� �t�h�a�t� �t�h�e� �d�e�r�i�v�a�t�i�v�e� �o�f� 

�t�h�e� �L�a�g�r�a�n�g�e�a�n� �(� �3�.�1�7�a� �)� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �e�a�c�h� �o�f� �i�t�s� �a�r�g�u�m�e�n�t�s� �a�r�e� �z�e�r�o�.� 

� � 

�®� �H�o�w�e�v�e�r�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �b�u�d�g�e�t� �c�o�n�s�t�r�a�i�n�t� �f�o�r� �a�n� �i�m�p�o�r�t�-�o�r�i�e�n�t�e�d� �a�n�d� �a�n� �e�x�p�o�r�t�-�o�r�i�e�n�t�e�d� �e�c�o�n�o�m�y� �a�r�e� 
�a�l�g�e�b�r�a�i�c�a�l�l�y� �e�q�u�i�v�a�l�e�n�t� �s�i�n�c�e� �i�n� �b�o�t�h� �c�a�s�e�s� �a�l�l� �d�o�m�e�s�t�i�c� �p�r�o�d�u�c�t�i�o�n� �i�s� �a�f�f�e�c�t�e�d� �b�y� �t�h�e� �p�r�i�c�e� �p�o�l�i�c�y�.� 
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� � 

�O�L� �_� �o�W� �a�P�S� �|� �a�w� �a�c�T�S� �_�1� �9� �-�a�(�P�,�-�B�,�)�  ��2� �0� 

� � � � 

�(� �3�.�1�8�4� �)� �=� �=� 
�O�P�,� �O�P�S� �o�P�,� �C�T�S� �4�P�,� �O�P�,� 

�a�L� �_� �O�W� �a�P�S� �,� �O�W� �S�C�T�S� �_�,� �_�y�(�p� �_�B� �Q�s� �_� 
�(�3�.�1�8�0�)� �o�R�, �� �a�P�S� �O�R�,� � �O�C�T�S� �A�R�,� �P�T� �R�p� 

�O�L� �_� �-� �P�p� �+� �B� �-� �R�,� �=� �0� �(� �3�.�1�8�¢� �)� �a� �A�B� �-� �P�p� �Q�s� �+� �B�p� �Q�s�  �� �R�p� 

�T�o�t�a�l� �d�i�f�f�e�r�e�n�t�i�a�t�i�o�n� �o�f� �t�h�e� �f�i�r�s�t�-�o�r�d�e�r� �c�o�n�d�i�t�i�o�n�s� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �t�h�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �a�n�d� 

�s�u�b�s�e�q�u�e�n�t� �a�r�r�a�n�g�e�m�e�n�t� �i�n� �m�a�t�r�i�x� �n�o�t�a�t�i�o�n� �y�i�e�l�d�s�:� 

�A�,� �A�,� �A�,�)� �(�d�P�,� �A�,� �A�g� �A�.� �A�,� 
�(� �3�.�1�9� �)� �B�,� �B�,� �B�,� �.� �d�R�,� �=� �-� �B�,� �d�A�B� �_ �� �B�,� �d�a� �7 �� �B�,� �d�E�,�  �� �B�,� �d�E�,� 

�C�,� �C�,� �C�,� �d�i� �C�,� �C�s� �C�s� �C�,� 

�T�h�e� �a�b�o�v�e� �m�o�d�e�l� �c�o�n�t�a�i�n�s� �t�h�r�e�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �a�n�d� �f�o�u�r� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s�.� �T�h�e� �l�a�t�t�e�r� 

�v�a�r�i�a�b�l�e�s� �a�r�e� �t�h�e� �t�o�t�a�l� �a�g�r�i�c�u�l�t�u�r�a�l� �b�u�d�g�e�t� �(� �A�B� �)�,� �t�h�e� �d�e�g�r�e�e� �o�f� �p�o�l�i�t�i�c�a�l� �p�o�w�e�r� �a�t�t�a�i�n�e�d� �b�y� 

�p�r�o�d�u�c�e�r�s� �(�a� �)�,� �a�n�d� �t�h�e� �p�r�i�c�e� �e�l�a�s�t�i�c�i�t�i�e�s� �o�f� �s�u�p�p�l�y� �(� �E�s� �)� �a�n�d� �d�e�m�a�n�d� �(�E�D� �)� �f�o�r� �a�g�r�i�c�u�l�t�u�r�a�l� 

�c�o�m�m�o�d�i�t�i�e�s�.� �G�i�v�e�n� �t�h�e� �c�o�m�p�l�e�x�i�t�y� �o�f� �e�l�e�m�e�n�t�s� �A�i�,� �B�i�,� �a�n�d� �C�i�,� �t�h�e�y� �a�r�e� �f�u�l�l�y� �d�e�f�i�n�e�d� �i�n� �A�p�p�e�n�d�i�x� 

�A�.� 
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�T�h�e� �p�r�e�s�e�n�c�e� �i�n� �t�h�e� �m�o�d�e�l� �o�f� �t�h�e� �p�o�l�i�t�i�c�a�l� �v�a�r�i�a�b�l�e� �a� �r�e�f�l�e�c�t�i�n�g� �t�h�e� �l�e�v�e�l� �o�f� �p�o�l�i�t�i�c�a�l� �p�r�e�s�s�u�r�e� 

�e�x�e�r�t�e�d� �b�y� �a�n� �i�n�t�e�r�e�s�t� �g�r�o�u�p� �n�e�e�d�s� �f�u�r�t�h�e�r� �e�x�p�l�a�n�a�t�i�o�n�.� �O�n�e� �o�f� �t�h�e�s�e� �e�x�p�l�a�n�a�t�i�o�n�s� �i�s� �p�r�o�v�i�d�e�d� �b�y� 

�C�u�k�i�e�r�m�a�n� �e�t� �a�l� �(�1�9�9�2�)� �w�h�o� �s�u�g�g�e�s�t� �t�h�a�t� �p�o�l�i�t�i�c�a�l� �f�a�c�t�o�r�s� �s�u�c�h� �a�s� �p�o�l�i�t�i�c�a�l� �i�n�s�t�a�b�i�l�i�t�y� �a�n�d� �p�o�l�i�t�i�c�a�l� 

�p�o�l�a�r�i�z�a�t�i�o�n� �i�n�d�u�c�e� �g�o�v�e�r�n�m�e�n�t�s� �t�o� �e�x�a�c�e�r�b�a�t�e� �s�o�c�i�o�-�e�c�o�n�o�m�i�c� �i�n�e�q�u�a�l�i�t�i�e�s� �a�m�o�n�g� �t�h�e�i�r� 

�c�o�n�s�t�i�t�u�e�n�c�y� �g�r�o�u�p�s� �c�o�m�p�a�r�e�d� �t�o� �l�e�s�s� �a�s�y�m�m�e�t�r�i�c� �s�o�c�i�e�t�i�e�s�.� �P�e�r�f�o�r�m�i�n�g� �u�n�d�e�r� �u�n�s�t�a�b�l�e� �a�n�d� 

�p�o�l�a�r�i�z�e�d� �p�o�l�i�t�i�c�a�l� �s�y�s�t�e�m�s�,� �p�o�l�i�c�y�-�m�a�k�e�r�s� �a�n�d� �l�e�g�i�s�l�a�t�o�r�s� �t�e�n�d� �t�o� �s�u�p�p�o�r�t� �p�o�l�i�c�i�e�s� �t�h�a�t� �f�a�v�o�r� 

�p�o�l�i�t�i�c�a�l�l�y�-�s�t�r�o�n�g�e�r� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s�.� �H�o�w�e�v�e�r�,� �t�h�o�s�e� �p�o�l�i�c�i�e�s� �w�o�u�l�d� �b�e� �t�h�e� �r�e�f�l�e�c�t�i�o�n� �o�f� �a� �p�o�l�i�t�i�c�a�l� 

�s�y�s�t�e�m� �t�h�a�t� �d�o�e�s� �n�o�t� �a�l�l�o�w� �f�o�r� �f�u�l�l� �p�a�r�t�i�c�i�p�a�t�i�o�n� �o�f� �l�e�s�s� �p�r�o�m�i�n�e�n�t� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s�.� �L�i�n�k�e�d� �t�o� �t�h�e� 

�a�v�a�i�l�a�b�i�l�i�t�y� �o�f� �t�h�e� �b�u�d�g�e�t�,� �f�i�s�c�a�l� �p�r�e�s�s�u�r�e�s� �m�a�y� �c�o�n�s�t�r�a�i�n� �t�h�e� �a�b�i�l�i�t�y� �o�f� �g�o�v�e�r�n�m�e�n�t�s� �t�o� �f�i�n�a�n�c�e� �t�h�e� 

�s�p�e�c�i�f�i�c� �n�e�e�d�s� �o�f� �t�r�a�d�i�t�i�o�n�a�l�l�y� �d�i�s�a�d�v�a�n�t�a�g�e�d� �p�r�e�s�s�u�r�e� �g�r�o�u�p�s�,� �a�n�d� �s�o�o�n�e�r� �o�r� �l�a�t�e�r� �s�o�c�i�a�l� �c�o�n�f�l�i�c�t�s� 

�w�i�l�l� �b�e�c�o�m�e� �v�i�s�i�b�l�e�.� 

�C�o�n�v�e�r�s�e�l�y�,� �c�o�n�s�o�l�i�d�a�t�e�d� �a�n�d� �m�o�r�e� �d�e�m�o�c�r�a�t�i�c� �s�y�s�t�e�m�s� �o�f� �g�o�v�e�r�n�m�e�n�t� �a�r�e� �l�i�k�e�l�y� �t�o� �l�e�a�d� �t�o� �a� 

�d�i�f�f�e�r�e�n�t� �o�p�t�i�m�a�l� �s�o�l�u�t�i�o�n� �b�y� �u�s�i�n�g� �a�n� �a�l�t�e�r�n�a�t�i�v�e� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t�s�.� �W�i�t�h�i�n� �a�n� 

�e�n�v�i�r�o�n�m�e�n�t� �b�a�s�e�d� �o�n� �c�o�n�s�e�n�s�u�s� �a�n�d� �m�u�t�u�a�l� �a�g�r�e�e�m�e�n�t�,� �c�o�m�p�a�r�a�b�l�e� �p�o�l�i�t�i�c�a�l� �w�e�i�g�h�t�s� �a�m�o�n�g� �a�l�l� 

�i�n�t�e�r�e�s�t� �g�r�o�u�p�s� �c�a�n� �i�n�d�e�e�d� �i�n�f�l�u�e�n�c�e� �p�o�l�i�c�y� �f�o�r�m�a�t�i�o�n� �o�n� �a� �m�o�r�e� �e�g�a�l�i�t�a�r�i�a�n� �b�a�s�i�s�.� �F�o�r� �i�n�s�t�a�n�c�e�,� 

�p�o�l�i�c�y� �d�e�c�i�s�i�o�n�-�m�a�k�e�r�s� �w�o�u�l�d� �b�e� �l�e�s�s� �i�n�c�l�i�n�e�d� �t�o� �t�a�x� �a�g�r�i�c�u�l�t�u�r�e� �a�n�d� �s�p�e�n�d� �t�h�o�s�e� �r�e�v�e�n�u�e�s� �o�u�t�s�i�d�e� 

�t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �s�e�c�t�o�r� �t�h�e� �s�t�r�o�n�g�e�r� �t�h�e� �p�o�l�i�t�i�c�a�l� �p�a�r�t�i�c�i�p�a�t�i�o�n� �o�f� �p�r�o�d�u�c�e�r�s�.� �A�l�t�e�r�n�a�t�i�v�e�l�y�,� �p�o�l�i�t�i�c�a�l� 

�p�r�e�s�s�u�r�e�s� �f�r�o�m� �t�h�e� �c�o�n�s�u�m�e�r�s� �m�a�y� �e�n�c�o�u�r�a�g�e� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �t�o� �r�e�l�y� �m�o�r�e� �o�n� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� 

�l�e�s�s� �o�n� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �i�f� �t�h�a�t� �g�r�o�u�p� �p�e�r�c�e�i�v�e�s� �g�r�e�a�t�e�r� �g�a�i�n�s� �f�r�o�m� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �t�h�a�n� 

�f�r�o�m� �r�e�s�e�a�r�c�h� �i�n�v�e�s�t�m�e�n�t�s�.� 
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�T�h�e�r�e� �h�a�v�e� �b�e�e�n� �r�e�l�a�t�i�v�e�l�y� �f�e�w� �e�m�p�i�r�i�c�a�l� �s�t�u�d�i�e�s� �d�i�r�e�c�t�e�d� �a�t� �t�r�y�i�n�g� �t�o� �u�n�d�e�r�s�t�a�n�d� �t�h�e� �d�e�t�e�r�m�i�n�a�n�t�s� 

�o�f� �g�o�v�e�r�n�m�e�n�t� �p�o�l�i�c�i�e�s� �u�s�i�n�g� �a� �p�o�l�i�t�i�c�a�l�-�e�c�o�n�o�m�y� �a�p�p�r�o�a�c�h�.� �T�h�e� �s�t�u�d�i�e�s� �t�h�a�t� �d�o� �e�x�i�s�t� �h�a�v�e� �m�a�i�n�l�y� 

�e�m�p�h�a�s�i�z�e�d� �m�a�c�r�o�e�c�o�n�o�m�i�c� �i�s�s�u�e�s�.� �I�n� �d�e�a�l�i�n�g� �w�i�t�h� �t�h�e� �r�o�l�e� �o�f� �p�o�l�i�t�i�c�a�l� �f�a�c�t�o�r�s� �a�f�f�e�c�t�i�n�g� �i�n�f�l�a�t�i�o�n� 

�a�n�d� �f�i�s�c�a�l� �p�o�l�i�c�i�e�s� �i�n� �a� �g�r�o�u�p� �o�f� �d�e�v�e�l�o�p�i�n�g� �c�o�u�n�t�r�i�e�s�,� �E�d�w�a�r�d�s� �a�n�d� �T�a�b�e�l�l�i�n�i� �(�1�9�9�1�)� �r�e�p�o�r�t�e�d� �a� 

�p�o�s�i�t�i�v�e� �c�o�r�r�e�l�a�t�i�o�n� �b�e�t�w�e�e�n� �p�o�l�i�t�i�c�a�l� �v�a�r�i�a�b�l�e�s� �a�n�d� �s�p�e�c�i�f�i�c� �g�o�v�e�r�n�m�e�n�t� �p�o�l�i�c�y� �a�c�t�i�o�n�s�.� �T�h�e�y� 

�s�u�g�g�e�s�t� �t�h�a�t� �p�o�l�i�t�i�c�a�l� �w�e�a�k�n�e�s�s� �o�f� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �a�n�d� �p�o�l�i�t�i�c�a�l� �i�n�s�t�a�b�i�l�i�t�y� �i�n� �a� �c�o�u�n�t�r�y� �h�a�v�e� �a� �r�o�l�e� 

�t�o� �p�l�a�y� �i�n� �e�x�p�l�a�i�n�i�n�g� �o�v�e�r�a�l�l� �e�c�o�n�o�m�i�c� �p�e�r�f�o�r�m�a�n�c�e�.� �I�n� �a� �r�e�l�a�t�e�d� �s�t�u�d�y� �d�e�a�l�i�n�g� �w�i�t�h� �t�h�e� �i�m�p�o�r�t�a�n�c�e� 

�o�f� �v�a�r�i�o�u�s� �s�o�u�r�c�e�s� �o�f� �g�o�v�e�r�n�m�e�n�t� �r�e�v�e�n�u�e�s� �f�o�r� �a� �l�a�r�g�e�r� �s�e�t� �o�f� �c�o�u�n�t�r�i�e�s�,� �C�u�k�i�e�r�m�a�n� �e�t� �a�l� �f�o�u�n�d� �t�h�a�t� 

�l�e�s�s� �d�e�m�o�c�r�a�t�i�c� �c�o�u�n�t�r�i�e�s� �p�r�e�s�e�n�t� �m�o�r�e� �i�n�e�f�f�i�c�i�e�n�t� �t�a�x� �s�t�r�u�c�t�u�r�e�s� �t�o� �f�i�n�a�n�c�e� �t�h�e�i�r� �g�o�v�e�r�n�m�e�n�t� 

�e�x�p�e�n�d�i�t�u�r�e�s� �t�h�a�n� �m�o�r�e� �s�t�a�b�l�e� �a�n�d� �h�o�m�o�g�e�n�e�o�u�s� �r�e�g�i�m�e�s�.� 

�I�n� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �a�r�e�n�a�,� �B�e�g�h�i�n� �a�n�d� �K�h�e�r�a�l�l�a�h� �(�1�9�9�1�)� �a�n�a�l�y�z�e�d� �t�h�e� �i�n�f�l�u�e�n�c�e� �o�f� �f�o�u�r� �p�o�l�i�t�i�c�a�l� 

�s�y�s�t�e�m�s� �a�s� �w�e�l�l� �a�s� �i�n�d�i�c�e�s� �o�f� �c�i�v�i�l� �l�i�b�e�r�t�i�e�s� �a�n�d� �p�o�l�i�t�i�c�a�l� �r�i�g�h�t�s� �i�n� �p�a�t�t�e�r�n�s� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�t�e�c�t�i�o�n� 

�a�c�r�o�s�s� �c�o�m�m�o�d�i�t�i�e�s� �a�n�d� �c�o�u�n�t�r�i�e�s� �°�.� �C�o�n�c�e�n�t�r�a�t�i�n�g� �t�h�e�i�r� �a�n�a�l�y�s�i�s� �i�n� �t�h�e� �1�9�8�2� �-� �1�9�8�8� �p�e�r�i�o�d�,� �t�h�e�y� 

�f�o�u�n�d� �t�h�a�t� �p�l�u�r�a�l�i�s�t�i�c� �s�y�s�t�e�m�s� �a�r�e� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �h�i�g�h�e�r� �l�e�v�e�l�s� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�t�e�c�t�i�o�n� �a�n�d� �t�h�a�t� 

�f�u�r�t�h�e�r� �l�e�v�e�l�s� �o�f� �d�e�m�o�c�r�a�t�i�z�a�t�i�o�n� �m�a�y� �s�t�i�m�u�l�a�t�e� �m�o�r�e� �s�u�p�p�o�r�t� �t�o� �a�g�r�i�c�u�l�t�u�r�e�.� �E�v�e�n� �t�h�o�u�g�h� 

�S�t�a�t�i�s�t�i�c�a�l�l�y� �l�e�s�s� �r�o�b�u�s�t�,� �t�h�e�i�r� �r�e�s�u�l�t�s� �i�n�d�i�c�a�t�e� �t�h�a�t� �w�o�r�s�e�n�i�n�g� �p�o�l�i�t�i�c�a�l� �r�i�g�h�t�s� �a�n�d� �c�i�v�i�l� �l�i�b�e�r�t�i�e�s� 

�d�e�c�r�e�a�s�e�s� �a�g�r�i�c�u�l�t�u�r�a�l� �a�s�s�i�s�t�a�n�c�e� �b�e�c�a�u�s�e� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s� �w�o�u�l�d� �b�e� �m�o�r�e� �r�e�s�t�r�a�i�n�e�d� �i�n� �e�x�e�r�t�i�n�g� 

�i�n�f�l�u�e�n�c�e� �o�n� �p�o�l�i�c�y� �f�o�r�m�a�t�i�o�n�.� 

� � 

�°�,� �T�h�e� �d�u�m�m�y� �v�a�r�i�a�b�l�e�s� �f�o�r� �p�o�l�i�t�i�c�a�l� �s�y�s�t�e�m�s� �w�e�r�e� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� �m�u�l�t�i�p�a�r�t�y�,� �d�o�m�i�n�a�n�t� �p�a�r�t�y�,� �o�n�e� �p�a�r�t�y�,� 
�a�n�d� �n�o�-�p�a�r�t�y� �s�y�s�t�e�m�.� �T�h�e� �i�n�d�e�x� �o�f� �c�i�v�i�l� �l�i�b�e�r�t�i�e�s� �r�e�f�l�e�c�t�e�d� �f�r�e�e�d�o�m� �o�f� �o�p�i�n�i�o�n� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n�,� �w�h�e�r�e�a�s� �t�h�e� 
�i�n�d�e�x� �o�f� �p�o�l�i�t�i�c�a�l� �n�g�h�t�s� �i�n�v�o�l�v�e�d� �t�h�e� �v�o�t�i�n�g� �r�i�g�h�t�s� �a�n�d� �r�i�g�h�t�s� �o�f� �p�o�l�i�t�i�c�a�l� �o�p�p�o�s�i�t�i�o�n� �t�o� �o�r�g�a�n�i�z�e�.� 
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�T�h�e� �i�n�c�l�u�s�i�o�n� �o�f� �p�r�i�c�e� �e�l�a�s�t�i�c�i�t�i�e�s� �o�f� �b�o�t�h� �s�u�p�p�l�y� �a�n�d� �d�e�m�a�n�d� �a�s� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �i�s� �a�p�p�e�a�l�i�n�g� 

�a�s� �w�e�l�l� �b�e�c�a�u�s�e� �t�h�e�y� �i�n�f�l�u�e�n�c�e� �t�h�e� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �e�c�o�n�o�m�i�c� �s�u�r�p�l�u�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �d�o�m�e�s�t�i�c� 

�p�r�i�c�i�n�g� �p�o�l�i�c�i�e�s� �a�n�d� �r�e�s�e�a�r�c�h� �i�n�v�e�s�t�m�e�n�t�s�.� �I�n� �f�a�c�t�,� �t�h�e� �r�e�l�a�t�i�v�e� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �b�e�n�e�f�i�t�s� �a�m�o�n�g� 

�p�r�o�d�u�c�e�r�s� �a�n�d� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �i�s� �p�a�r�t�i�c�u�l�a�r�l�y� �s�e�n�s�i�t�i�v�e� �t�o� �a�l�t�e�r�n�a�t�i�v�e� �p�r�i�c�e� �e�l�a�s�t�i�c�i�t�y� 

�f�o�r�m�u�l�a�t�i�o�n�s� �w�h�e�n� �t�h�e� �t�r�a�d�e� �s�t�a�t�u�s� �a�n�d� �t�h�e� �i�n�t�e�r�n�a�t�i�o�n�a�l� �t�r�a�d�e� �p�o�l�i�c�i�e�s� �a�f�f�e�c�t�i�n�g� �a� �c�o�u�n�t�r�y� �a�r�e� 

�c�o�n�s�i�d�e�r�e�d�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e� �n�a�t�u�r�e� �o�f� �g�o�v�e�r�n�m�e�n�t� �p�r�i�c�i�n�g� �p�o�l�i�c�i�e�s� �a�n�d� �t�h�e� �a�l�l�o�c�a�t�i�o�n� �o�f� �r�e�s�e�a�r�c�h� 

�r�e�s�o�u�r�c�e�s� �c�a�n� �s�i�g�n�i�f�i�c�a�n�t�l�y� �i�n�f�l�u�e�n�c�e� �p�r�o�d�u�c�e�r� �a�n�d� �c�o�n�s�u�m�e�r� �s�u�r�p�l�u�s� �a�n�d� �t�h�u�s�,� �e�c�o�n�o�m�i�c� �e�f�f�i�c�i�e�n�c�y�.� 

�M�a�r�g�i�n�a�l� �c�h�a�n�g�e�s� �i�n� �t�h�e� �s�t�e�a�d�y� �s�t�a�t�e� �v�a�l�u�e�s� �o�f� �P�p�,� �R�P�,� �a�n�d� �A� �g�i�v�e�n� �a� �c�h�a�n�g�e� �i�n� �A�B�,� �a�,� �E�s�,� �a�n�d� �E�D� 

�c�a�n� �b�e� �d�e�t�e�r�m�i�n�e�d� �b�y� �a�p�p�l�y�i�n�g� �C�r�a�m�e�r ��s� �r�u�l�e� �t�o� �(� �3�.�1�9� �)�.� �B�y� �s�o�l�v�i�n�g� �e�a�c�h� �d�i�f�f�e�r�e�n�t�i�a�l� �i�n� �t�h�e� 

�e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� �d�P�p�,� �d�R�P�,� �a�n�d� �d�a� �a�t� �t�h�e�i�r� �i�n�i�t�i�a�l� �e�q�u�i�l�i�b�r�i�u�m� �v�a�l�u�e�s� �a�n�d� 

�i�n�t�e�r�p�r�e�t�i�n�g� �e�a�c�h� �p�a�r�t�i�a�l� �d�e�r�i�v�a�t�i�v�e�,� �i�m�p�o�r�t�a�n�t� �q�u�a�l�i�t�a�t�i�v�e� �i�n�f�o�r�m�a�t�i�o�n� �e�m�e�r�g�e�s�.� �T�h�e�s�e� �r�e�s�u�l�t�s�,� 

�p�r�e�s�e�n�t�e�d� �i�n� �A�p�p�e�n�d�i�x� �B�,� �a�r�e� �r�e�q�u�i�r�e�d� �t�o� �a�s�s�e�s�s� �t�h�e� �i�m�p�a�c�t�s� �o�f� �a�n� �e�x�o�g�e�n�o�u�s� �i�n�c�r�e�a�s�e� �i�n� �A�B�,� �a�,� 

�E�s�,� �o�r� �E�D� �o�n� �t�h�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �P�p�,� �R�p�,� �a�n�d� �X�.� 

�A�t� �t�h�i�s� �p�o�i�n�t� �t�w�o� �s�i�m�p�l�i�f�y�i�n�g� �a�s�s�u�m�p�t�i�o�n�s� �a�r�e� �n�e�c�e�s�s�a�r�y� �i�n� �o�r�d�e�r� �t�o� �k�e�e�p� �t�h�e� �s�t�r�u�c�t�u�r�e� �o�f� �t�h�e� �m�o�d�e�l� 

�m�o�r�e� �m�a�n�a�g�e�a�b�l�e�,� �a�n�d� �a�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �t�h�e� �p�r�o�b�l�e�m� �a�t� �h�a�n�d�.� 

�1�.� �T�h�e� �i�m�p�a�c�t� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �o�n� �a� �s�m�a�l�l�-�o�p�e�n� �e�c�o�n�o�m�y� �d�o�e�s� �n�o�t� �a�f�f�e�c�t� 

�t�h�e� �w�o�r�l�d� �p�r�i�c�e� �a�n�d� �a�l�l� �t�h�e� �c�h�a�n�g�e� �i�n� �e�c�o�n�o�m�i�c� �s�u�r�p�l�u�s� �i�s� �c�a�p�t�u�r�e�d� �b�y� �p�r�o�d�u�c�e�r�s�.� 

�A�S� �a� �r�e�s�u�l�t�,� �t�h�e� �m�a�r�g�i�n�a�l� �e�f�f�e�c�t� �o�f� �R�P� �o�n� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �i�s� �z�e�r�o�.� �I�n� �t�h�i�s� �c�a�s�e�,� 

�i�t� �i�s� �a�s�s�u�m�e�d� �t�h�a�t� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �P�P� �e�m�e�r�g�e� �a�s� �t�h�e� �o�n�l�y� �v�i�a�b�l�e� �a�l�t�e�r�n�a�t�i�v�e� �t�o� �t�r�a�n�s�f�e�r� 

�i�n�c�o�m�e� �f�r�o�m� �p�r�o�d�u�c�e�r�s� �t�o� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s�,� �a�n�d� 

�T�h�e�o�r�e�t�i�c�a�l� �M�o�d�e�l� �9�9



�2�.� �A� �m�a�r�g�i�n�a�l� �c�h�a�n�g�e� �i�n� �o�n�e� �d�i�r�e�c�t�i�o�n� �i�n� �P�P� �i�s� �a�s�s�u�m�e�d� �t�o� �i�n�d�u�c�e� �a� �m�a�r�g�i�n�a�l� 

�c�h�a�n�g�e� �i�n� �t�h�e� �s�a�m�e� �d�i�r�e�c�t�i�o�n� �o�n� �p�r�o�d�u�c�e�r�s �� �w�e�l�f�a�r�e� �r�e�g�a�r�d�l�e�s�s� �o�f� �t�h�e� �c�o�s�t�-�r�e�d�u�c�i�n�g� 

�o�r� �o�u�t�p�u�t�-�i�n�c�r�e�a�s�i�n�g� �e�f�f�e�c�t�s� �o�f� �R�P� �o�n� �p�r�o�d�u�c�e�r ��s� �w�e�l�f�a�r�e�.� �I�n� �o�t�h�e�r� �w�o�r�d�s�,� 

�p�r�o�d�u�c�e�r�s� �w�i�l�l� �a�l�w�a�y�s� �b�e�n�e�f�i�t� �(�l�o�s�e�)� �w�h�e�n� �m�i�n�i�m�u�m� �(�m�a�x�i�m�u�m�)� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�r�e� 

�i�n� �p�l�a�c�e�.� 

�G�i�v�e�n� �t�h�e� �a�b�o�v�e� �a�s�s�u�m�p�t�i�o�n�s�,� �t�h�e� �s�i�g�n�s� �o�f� �A�1�,� �A�2�,� �B�1�,� �B�2�,� �B�3�,� �a�n�d� �C�2� �i�n� �e�q�u�a�t�i�o�n� �3�.�1�9� �d�e�p�e�n�d� �o�n� 

�w�h�e�t�h�e�r� �a� �m�i�n�i�m�u�m� �o�r� �a� �m�a�x�i�m�u�m� �p�r�i�c�e� �p�o�l�i�c�y� �i�s� �u�s�e�d�.� �I�f� �a� �m�i�n�i�m�u�m� �p�r�i�c�e� �p�o�l�i�c�y� �i�s� �i�n� �e�f�f�e�c�t�,� �A�2� 

�a�n�d� �B�2� �h�a�v�e� �a� �p�o�s�i�t�i�v�e� �s�i�g�n� �a�n�d� �B�3� �a�n�d� �C�2� �a�r�e� �n�e�g�a�t�i�v�e�.� �T�h�e� �s�i�g�n�s� �o�f� �A�i� �a�n�d� �B�i� �a�r�e� �i�n�c�o�n�c�l�u�s�i�v�e�,� 

�a�l�t�h�o�u�g�h� �i�n�t�i�t�u�i�v�e�l�y� �t�h�e�y� �s�h�o�u�l�d� �b�e� �p�o�s�i�t�i�v�e�.� �T�h�e� �i�n�c�o�n�c�l�u�s�i�v�e�n�e�s�s� �o�f� �A�i� �a�n�d� �B�i� �a�r�i�s�e�s� �m�a�i�n�l�y� 

�b�e�c�a�u�s�e� �s�o�m�e� �s�e�c�o�n�d�-�o�r�d�e�r�,� �c�r�o�s�s�-�p�a�r�t�i�a�l� �d�e�r�i�v�a�t�i�v�e�s� �o�f� �t�h�e� �i�n�v�o�l�v�e�d� �t�e�r�m�s� �h�a�v�e� �s�i�m�u�l�t�a�n�e�o�u�s� 

�i�m�p�a�c�t�s� �o�n� �p�r�o�d�u�c�e�r�s� �a�s� �w�e�l�l� �a�s� �o�n� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �i�n� �o�p�p�o�s�i�t�e� �d�i�r�e�c�t�i�o�n�s�.� �T�h�u�s�,� �t�h�e� �e�f�f�e�c�t� 

�O�n� �o�n�e� �i�n�t�e�r�e�s�t� �g�r�o�u�p� �i�s� �c�o�u�n�t�e�r�v�a�i�l�e�d� �b�y� �t�h�e� �e�f�f�e�c�t� �o�n� �t�h�e� �o�t�h�e�r� �g�r�o�u�p�.� �A�l�t�e�r�n�a�t�i�v�e�l�y�,� �i�f� �a� 

�m�a�x�i�m�u�m� �p�r�i�c�e� �i�s� �b�e�i�n�g� �u�s�e�d� �A�2�,� �B�2�,� �B�3� �a�n�d� �C�2� �a�r�e� �u�n�e�q�u�i�v�o�c�a�l�l�y� �p�o�s�i�t�i�v�e� �w�h�e�r�e�a�s� �t�h�e� �s�i�g�n�s� �o�f� 

�A�i� �a�n�d� �B�i� �a�r�e� �n�e�g�a�t�i�v�e�.� �T�h�e� �o�t�h�e�r� �i�n�d�i�v�i�d�u�a�l� �t�e�r�m�s� �p�r�e�s�e�n�t� �n�o� �a�m�b�i�g�u�i�t�y� �r�e�g�a�r�d�i�n�g� �t�h�e�i�r� �s�i�g�n�s� 

�w�h�e�n� �m�i�n�i�m�u�m� �o�r� �m�a�x�i�m�u�m� �p�o�l�i�c�i�e�s� �a�r�e� �t�h�e� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �b�e�i�n�g� �i�m�p�l�e�m�e�n�t�e�d�.� 

�T�h�e� �s�i�g�n�s� �f�o�r� �t�h�e� �d�e�t�e�r�m�i�n�a�n�t� �o�f� �t�h�e� �t�h�r�e�e� �e�l�e�m�e�n�t� �m�a�t�r�i�x� �o�n� �t�h�e� �l�e�f�t�-�h�a�n�d� �s�i�d�e� �o�f� �(� �3�.�1�9� �)� �a�r�e� 

�u�n�a�m�b�i�g�u�o�u�s�l�y� �n�e�g�a�t�i�v�e� �f�o�r� �a� �m�i�n�i�m�u�m� �p�r�i�c�e� �p�o�l�i�c�y� �a�n�d� �p�o�s�i�t�i�v�e� �f�o�r� �a� �m�a�x�i�m�u�m� �p�r�i�c�e� �p�o�l�i�c�y�.� 

�N�o�t�i�n�g� �t�h�a�t� �a� �m�i�n�i�m�u�m� �o�r� �a� �m�a�x�i�m�u�m� �p�r�i�c�e� �p�o�l�i�c�y� �b�r�i�n�g�s� �o�p�p�o�s�i�t�e� �s�i�g�n�s� �t�o� �e�a�c�h� �d�e�t�e�r�m�i�n�a�n�t� 

�f�o�r�m�e�d� �t�o� �s�o�l�v�e� �a�n�y� �o�f� �t�h�e� �t�h�r�e�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s�,� �t�h�e� �f�i�n�a�l� �s�i�g�n�s� �r�e�m�a�i�n� �t�h�e� �s�a�m�e� �r�e�g�a�r�d�l�e�s�s� 

�t�h�e� �t�y�p�e� �o�f� �p�r�i�c�e� �p�o�l�i�c�y� �b�e�i�n�g� �i�m�p�l�e�m�e�n�t�e�d�.� �A�n� �i�m�p�l�i�c�a�t�i�o�n� �o�f� �t�h�e�s�e� �r�e�s�u�l�t�s� �f�o�r� �c�o�m�p�a�r�a�t�i�v�e� �s�t�a�t�i�c�s� 

�T�h�e�o�r�e�t�i�c�a�l� �M�o�d�e�l� �1�0�0



�s�u�g�g�e�s�t�s� �t�h�a�t� �w�e�l�f�a�r�e� �e�f�f�e�c�t�s� �f�l�o�w�i�n�g� �t�o� �p�r�o�d�u�c�e�r�s� �a�n�d� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �f�r�o�m� �a�n�y� �p�r�i�c�e� �p�o�l�i�c�y� 

�a�r�e� �m�o�n�o�t�o�n�i�c�.� �T�h�e�s�e� �c�o�m�p�a�r�a�t�i�v�e� �s�t�a�t�i�c�s� �e�f�f�e�c�t�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �I�I�I�.�1�.� 

�T�h�e�s�e� �p�a�r�t�i�a�l� �e�f�f�e�c�t�s� �a�r�e� �s�u�g�g�e�s�t�i�v�e� �o�f� �s�e�v�e�r�a�l� �i�n�t�u�i�t�i�v�e�l�y� �r�e�a�s�o�n�a�b�l�e� �r�e�s�u�l�t�s�.� �T�h�e� �f�i�r�s�t� �c�o�l�u�m�n� �i�n� 

�T�a�b�l�e� �I�I�I�.�1� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �a�n� �i�n�c�r�e�a�s�e� �i�n� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �b�u�d�g�e�t� �(� �A�B� �)� �w�o�u�l�d� �l�e�a�d� �t�o� �a�n� �i�n�c�r�e�a�s�e� 

�i�n� �f�u�n�d�i�n�g� �f�o�r� �b�o�t�h� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �a�s� �w�e�l�l� �a�s� �r�e�s�e�a�r�c�h� �p�r�o�g�r�a�m�s�.� �O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �t�a�x� 

�r�e�v�e�n�u�e� �i�n�c�r�e�a�s�e�s� �r�e�d�u�c�e� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �i�s� �n�e�e�d� �t�o� �f�u�r�t�h�e�r� �e�x�t�r�a�c�t� �r�e�s�o�u�r�c�e�s� �f�r�o�m� �a�g�r�i�c�u�l�t�u�r�e�.� 

�T�h�e�r�e�f�o�r�e�,� �t�h�e� �l�e�v�e�l� �o�f� �t�a�x�a�t�i�o�n� �w�o�u�l�d� �d�e�c�r�e�a�s�e� �s�i�n�c�e� �a� �b�u�d�g�e�t� �e�x�p�a�n�s�i�o�n� �w�o�u�l�d� �t�r�a�n�s�l�a�t�e� �i�n�t�o� 

�l�a�r�g�e�r� �g�o�v�e�r�n�m�e�n�t� �s�p�e�n�d�i�n�g� �o�n� �a�g�r�i�c�u�l�t�u�r�e�.� �F�o�r� �t�h�e� �s�a�m�e� �r�e�a�s�o�n�,� �i�f� �p�r�i�c�e�-�t�a�x� �p�o�l�i�c�i�e�s� �a�r�e� �b�e�i�n�g� 

�i�m�p�l�e�m�e�n�t�e�d�,� �a�n� �i�n�c�r�e�a�s�e� �i�n� �t�h�e� �s�e�c�t�o�r�a�l� �b�u�d�g�e�t� �w�o�u�l�d� �i�n�c�r�e�a�s�e� �t�h�e� �a�m�o�u�n�t� �o�f� �r�e�s�o�u�r�c�e�s� �s�p�e�n�t� �o�n� 

�r�e�s�e�a�r�c�h� �e�n�d�e�a�v�o�r�s�.� �T�h�e� �e�f�f�e�c�t�s� �o�f� �A�B� �u�n�d�e�r� �b�o�t�h� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t�s� �o�n� �t�h�e� �m�a�r�g�i�n�a�l� �u�t�i�l�i�t�y� �o�f� �t�h�e� 

�a�g�r�i�c�u�l�t�u�r�a�l� �b�u�d�g�e�t� �a�r�e�,� �i�n� �e�q�u�i�l�i�b�r�i�u�m�,� �p�o�s�i�t�i�v�e�.� 

�T�h�e� �s�e�c�o�n�d� �c�o�l�u�m�n� �s�h�o�w�s� �t�h�e� �e�f�f�e�c�t� �o�f� �a� �c�h�a�n�g�e� �i�n� �t�h�e� �p�o�l�i�t�i�c�a�l� �p�o�w�e�r� �a� �o�f� �p�r�o�d�u�c�e�r�s�.� �A�s� 

�e�x�p�e�c�t�e�d�,� �s�u�c�c�e�s�f�u�l� �c�o�a�l�i�t�i�o�n�s� �o�f� �p�r�o�d�u�c�e�r� �g�r�o�u�p�s� �w�o�u�l�d� �p�u�t� �p�r�e�s�s�u�r�e� �o�n� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �f�o�r� �h�i�g�h�e�r� 

�l�e�v�e�l�s� �o�f� �p�r�i�c�e�-�s�u�p�p�o�r�t�.� �R�a�t�i�o�n�a�l� �p�r�o�f�i�t�-�m�a�x�i�m�i�z�i�n�g� �i�n�d�i�v�i�d�u�a�l�s� �w�o�u�l�d� �p�r�e�s�s�u�r�e� �p�o�l�i�c�y�-�m�a�k�e�r�s� �f�o�r� 

�p�r�i�c�e�s� �a�b�o�v�e� �t�h�e� �l�e�g�i�s�l�a�t�e�d� �m�a�x�i�m�u�m� �l�e�v�e�l�.� �S�i�g�n�i�n�g� �t�h�e� �e�f�f�e�c�t� �o�f� �a� �c�h�a�n�g�e� �i�n� �t�h�e� �l�e�v�e�l� �o�f� �r�e�s�e�a�r�c�h� 

�e�x�p�e�n�d�i�t�u�r�e�s� �r�e�s�u�l�t�i�n�g� �f�r�o�m� �a� �c�h�a�n�g�e� �i�n� �t�h�e� �p�o�l�i�t�i�c�a�l� �p�r�e�s�s�u�r�e�s� �o�f� �p�r�o�d�u�c�e�r�s� �i�s� �n�o�t� �s�t�r�a�i�g�h�t�f�o�r�w�a�r�d� 

�b�e�c�a�u�s�e� �a� �d�e�c�r�e�a�s�e� �i�n� �t�h�e� �m�a�r�g�i�n�a�l� �t�o�t�a�l� �w�e�l�f�a�r�e� �r�e�s�u�l�t�i�n�g� �f�r�o�m� �a�l�l�o�c�a�t�i�n�g� �a�n� �e�x�t�r�a� �u�n�i�t� �o�f� 

�e�x�p�e�n�d�i�t�u�r�e� �o�n� �r�e�s�e�a�r�c�h� �m�a�y� �i�m�p�l�y� �p�o�s�i�t�i�v�e� �o�r� �n�e�g�a�t�i�v�e� �i�m�p�a�c�t�s� �o�n� �p�r�o�d�u�c�e�r�s� �w�e�l�f�a�r�e�,� �d�e�p�e�n�d�i�n�g� 

�o�n� �t�h�e� �t�y�p�e� �o�f� �p�r�i�c�e� �p�o�l�i�c�y� �b�e�i�n�g� �i�m�p�l�e�m�e�n�t�e�d�.� 
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�E�f�f�e�c�t�s� �o�f� �A�B�,� �a� �,� �E�S� �a�n�d� �E�D� �o�n� �P�r�i�c�e� �a�n�d� �R�e�s�e�a�r�c�h� �P�o�l�i�c�i�e�s� 

�T�a�b�l�e� �I�I�I�.�1� 
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�F�o�r� �e�x�a�m�p�l�e�,� �a�s�s�u�m�i�n�g� �t�h�a�t� �p�r�o�d�u�c�e�r�s� �a�r�e� �a�l�r�e�a�d�y� �b�e�n�e�f�i�c�i�a�r�i�e�s� �o�f� �m�i�n�i�m�u�m� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �t�h�e�y� 

�m�a�y� �g�i�v�e� �u�p� �t�h�e�i�r� �w�i�l�l�i�n�g�n�e�s�s� �t�o� �p�r�e�s�s� �f�o�r� �h�i�g�h�e�r� �r�e�s�e�a�r�c�h� �f�u�n�d�i�n�g�.� �C�o�n�v�e�r�s�e�l�y�,� �p�r�o�d�u�c�e�r�s� �w�o�u�l�d� 

�h�a�v�e� �s�t�r�o�n�g�e�r� �i�n�c�e�n�t�i�v�e�s� �t�o� �d�e�m�a�n�d� �a�d�d�i�t�i�o�n�a�l� �p�u�b�l�i�c� �s�u�p�p�o�r�t� �f�o�r� �r�e�s�e�a�r�c�h� �t�o� �p�a�r�t�i�a�l�l�y� �c�o�m�p�e�n�s�a�t�e� 

�t�h�e� �l�o�s�s�e�s� �o�f� �b�e�i�n�g� �t�a�x�e�d� �u�n�d�e�r� �m�a�x�i�m�u�m� �p�r�i�c�e� �p�o�l�i�c�i�e�s�.� �T�h�e� �i�m�p�l�i�c�a�t�i�o�n� �i�s� �t�h�a�t�,� �i�n� �e�i�t�h�e�r� �c�a�s�e�,� 

�a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �i�n�v�e�s�t�m�e�n�t�s� �r�e�s�p�o�n�d� �p�o�s�i�t�i�v�e�l�y� �t�o� �t�h�e� �p�o�l�i�t�i�c�a�l� �i�n�f�l�u�e�n�c�e� �o�f� �p�r�o�d�u�c�e�r�s�.� �T�h�e� 

�s�i�g�n� �i�n� �t�h�e� �s�t�e�a�d�y� �s�t�a�t�e� �m�a�r�g�i�n�a�l� �u�t�i�l�i�t�y� �o�f� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �b�u�d�g�e�t� �\� �f�o�r� �a�n� �e�x�o�g�e�n�o�u�s� �c�h�a�n�g�e� �i�n� �a� 

�i�S� �p�o�S�i�t�i�v�e�.� 

�T�h�e� �t�h�i�r�d� �c�o�l�u�m�n� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �i�m�p�a�c�t� �o�f� �t�h�e� �a�b�s�o�l�u�t�e� �p�r�i�c�e� �e�l�a�s�t�i�c�i�t�y� �v�a�l�u�e� �o�f� �o�u�t�p�u�t� �s�u�p�p�l�y� �o�n� 

�t�h�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �a�s�s�u�m�i�n�g� �a� �w�e�l�l�-�b�e�h�a�v�e�d� �d�e�m�a�n�d� �f�u�n�c�t�i�o�n� �a�n�d� �h�o�l�d�i�n�g� �e�v�e�r�y�t�h�i�n�g� �e�l�s�e� 

�c�o�n�s�t�a�n�t�.� �A�s� �e�x�p�e�c�t�e�d�,� �t�h�e� �e�f�f�e�c�t�s� �o�f� �t�h�e� �s�u�p�p�l�y� �e�l�a�s�t�i�c�i�t�y� �o�n� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� �r�e�s�e�a�r�c�h� 

�e�x�p�e�n�d�i�t�u�r�e�s� �w�o�r�k� �i�n� �t�h�e� �s�a�m�e� �d�i�r�e�c�t�i�o�n�.� �W�h�e�r�e�a�s� �t�h�e� �e�f�f�e�c�t�s� �o�f� �a� �h�i�g�h�e�r� �p�r�i�c�e�-�e�l�a�s�t�i�c�i�t�y� �o�f� �s�u�p�p�l�y� 

�E�s� �u�n�a�m�b�i�g�u�o�u�s�l�y� �d�e�c�r�e�a�s�e� �t�h�e� �d�e�s�i�r�a�b�i�l�i�t�y� �o�f� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �i�n� �a�g�r�i�c�u�l�t�u�r�e�,� �t�h�e� �i�m�p�a�c�t� �o�f� �a� 

�m�o�r�e� �e�l�a�s�t�i�c� �o�u�t�p�u�t� �s�u�p�p�l�y� �s�c�h�e�d�u�l�e� �o�n� �t�h�e� �r�e�s�e�a�r�c�h� �o�u�t�l�a�y� �l�e�v�e�l�s� �i�s� �n�e�g�a�t�i�v�e�.� 

�A�s�s�u�m�i�n�g� �a� �w�e�l�l�-�b�e�h�a�v�e�d� �s�u�p�p�l�y� �c�u�r�v�e� �a�n�d� �e�v�e�r�y�t�h�i�n�g� �e�l�s�e� �c�o�n�s�t�a�n�t�,� �t�h�e� �f�o�u�r�t�h� �c�o�l�u�m�n� �h�i�g�h�l�i�g�h�t�s� 

�t�h�e� �i�m�p�a�c�t�s� �o�f� �E�b� �i�n� �a�b�s�o�l�u�t�e� �v�a�l�u�e�.� �T�h�e� �e�f�f�e�c�t�s� �o�f� �t�h�e� �s�i�z�e� �o�f� �t�h�e� �p�r�i�c�e� �e�l�a�s�t�i�c�i�t�y� �o�f� �o�u�t�p�u�t� �d�e�m�a�n�d� 

�o�n� �t�h�e� �e�n�d�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e� �P�P� �w�i�l�l� �b�e� �p�o�s�i�t�i�v�e� �u�n�d�e�r� �a�n�y� �p�r�i�c�e� �d�i�s�t�o�r�t�i�n�g� �p�o�l�i�c�y�.� �O�n� �t�h�e� �r�e�s�e�a�r�c�h� 

�s�i�d�e�,� �a� �m�o�r�e� �e�l�a�s�t�i�c� �p�r�i�c�e� �e�l�a�s�t�i�c�i�t�y� �o�f� �d�e�m�a�n�d� �w�i�l�l� �e�n�c�o�u�r�a�g�e� �t�h�e� �a�p�p�r�o�p�r�i�a�t�i�o�n� �o�f� �a�d�d�i�t�i�o�n�a�l� 

�r�e�s�e�a�r�c�h� �f�u�n�d�s�.� �I�n� �c�o�n�t�r�a�s�t�,� �d�e�c�r�e�a�s�e�d� �u�s�e� �o�f� �r�e�s�e�a�r�c�h� �f�u�n�d�i�n�g� �o�r� �d�i�m�i�n�i�s�h�e�d� �n�e�e�d�s� �f�o�r� �a�d�d�i�t�i�o�n�a�l� 

�r�e�s�e�a�r�c�h� �e�x�p�e�n�d�i�t�u�r�e�s� �w�i�l�l� �b�e� �e�x�p�e�c�t�e�d� �f�o�r� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�t�s� �f�a�c�i�n�g� �m�o�r�e� �i�n�e�l�a�s�t�i�c� �p�r�i�c�e� 

�e�l�a�s�t�i�c�i�t�i�e�s� �o�f� �d�e�m�a�n�d�.� 
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�T�h�e� �a�b�o�v�e� �r�e�s�u�l�t�s� �s�u�p�p�o�r�t� �R�a�u�s�s�e�r� �a�n�d� �F�o�s�t�e�r ��s� �a�n�d� �d�e� �G�o�r�t�e�r� �e�t� �a�l ��s� �f�i�n�d�i�n�g�s� �t�h�a�t� �r�e�s�o�u�r�c�e� 

�t�r�a�n�s�f�e�r�s� �t�o� �(�f�r�o�m�)� �a�g�r�i�c�u�l�t�u�r�e� �d�u�e� �t�o� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �t�e�n�d� �t�o� �b�e� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �p�r�o�d�u�c�t�s� �w�i�t�h� �h�i�g�h�l�y� 

�i�n�e�l�a�s�t�i�c� �d�e�m�a�n�d� �s�c�h�e�d�u�l�e�s�.� �I�n� �c�o�n�t�r�a�s�t�,� �r�e�s�o�u�r�c�e� �t�r�a�n�s�f�e�r�s� �t�o� �(�f�r�o�m�)� �a�g�r�i�c�u�l�t�u�r�e� �f�r�o�m� �p�r�i�c�e� �p�o�l�i�c�i�e�s� 

�a�r�e� �g�e�n�e�r�a�l�l�y� �n�o�n�-�e�x�i�s�t�e�n�t� �f�o�r� �c�o�m�m�o�d�i�t�i�e�s� �w�i�t�h� �m�o�r�e� �e�l�a�s�t�i�c� �d�e�m�a�n�d�s�,� �e�s�p�e�c�i�a�l�l�y� �w�h�e�n� �t�h�o�s�e� 

�c�o�m�m�o�d�i�t�i�e�s� �s�h�o�w� �l�o�w� �s�u�p�p�l�y� �r�e�s�p�o�n�s�e�s� �t�o� �p�r�i�c�e� �a�n�d� �r�e�s�e�a�r�c�h� �p�o�l�i�c�i�e�s�.� 

�T�h�e� �i�m�p�a�c�t�s� �o�f� �p�r�i�c�e� �e�l�a�s�t�i�c�i�t�i�e�s� �o�f� �s�u�p�p�l�y� �a�n�d� �d�e�m�a�n�d� �f�o�r� �a�g�r�i�c�u�l�t�u�r�a�l� �g�o�o�d�s� �o�n� �t�h�e� �m�a�r�g�i�n�a�l� �u�t�i�l�i�t�y� 

�o�f� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �b�u�d�g�e�t� �t�u�r�n�e�d� �o�u�t� �t�o� �b�e� �p�o�s�i�t�i�v�e� �f�o�r� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� �n�e�g�a�t�i�v�e� �f�o�r� �p�u�b�l�i�c� 

�r�e�s�e�a�r�c�h� �e�x�p�e�n�d�i�t�u�r�e�s�.� 

�T�h�e� �c�o�m�p�a�r�a�t�i�v�e� �s�t�a�t�i�c�s� �e�x�e�r�c�i�s�e�s� �p�e�r�f�o�r�m�e�d� �f�o�r� �t�h�e� �t�r�a�d�a�b�l�e� �c�o�m�m�o�d�i�t�y� �c�a�s�e� �y�i�e�l�d�e�d� �t�h�e� �s�a�m�e� 

�b�a�s�i�c� �r�e�s�u�l�t�s� �a�s� �i�n� �t�h�e� �n�o�n�-�t�r�a�d�a�b�l�e� �c�a�s�e�.� �S�o�m�e� �d�e�g�r�e�e� �o�f� �g�e�n�e�r�a�l�i�t�y� �i�s� �s�t�i�l�l� �p�r�e�s�e�n�t� �i�n� �t�h�e� �m�o�d�e�l�.� 

�H�o�w�e�v�e�r�,� �t�h�e� �n�a�t�u�r�e� �o�f� �t�h�e� �a�s�s�u�m�p�t�i�o�n�s� �u�s�e�d� �t�o� �s�i�m�p�l�i�f�y� �i�t� �d�o� �n�o�t� �j�e�o�p�a�r�d�i�z�e� �t�h�e�s�e� �c�o�m�p�a�r�a�t�i�v�e� 

�S�t�a�t�i�c�s� �r�e�s�u�l�t�s� �a�n�d� �t�h�e� �t�h�e�o�r�e�t�i�c�a�l� �u�n�d�e�r�p�i�n�n�i�n�g�s� �o�f� �t�h�e� �m�o�d�e�l� �s�t�i�l�l� �a�l�l�o�w� �i�t�s� �e�m�p�i�r�i�c�a�l� 

�p�a�r�a�m�e�t�e�r�i�z�a�t�i�o�n�.� 

�S�u�m�m�a�r�i�z�i�n�g�,� �t�h�e� �r�e�s�u�l�t�s� �o�b�t�a�i�n�e�d� �a�b�o�v�e� �a�l�l�o�w� �f�o�r� �a� �m�o�r�e� �d�e�t�a�i�l�e�d� �s�p�e�c�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �f�o�r�c�e�s� �a�t� 

�w�o�r�k� �w�h�e�n� �a�s�s�e�s�s�i�n�g� �b�o�t�h� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� �p�u�b�l�i�c� �e�x�p�e�n�d�i�t�u�r�e�s� �o�n� �m�o�r�e� �a�d�v�a�n�c�e�d� �a�g�r�i�c�u�l�t�u�r�a�l� 

�t�e�c�h�n�o�l�o�g�i�e�s�.� �I�n� �t�h�a�t� �s�e�n�s�e�,� �t�h�e� �c�o�n�c�e�p�t�u�a�l� �f�r�a�m�e�w�o�r�k� �o�r�i�g�i�n�a�l�l�y� �p�u�t� �f�o�r�w�a�r�d� �b�y� �G�a�r�d�n�e�r� �a�n�d� �b�y� 

�d�e� �G�o�r�t�e�r� �e�t� �a�l� �a�n�d� �u�s�e�d� �a�s� �a� �p�o�i�n�t� �o�f� �d�e�p�a�r�t�u�r�e� �f�o�r� �t�h�i�s� �s�t�u�d�y� �i�s� �e�x�t�e�n�d�e�d� �t�o� �i�n�c�o�r�p�o�r�a�t�e� �t�h�e� �r�o�l�e� 

�o�f� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �b�u�d�g�e�t�,� �t�h�e� �b�e�h�a�v�i�o�r� �o�f� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s�,� �a�n�d� �t�h�e� �e�l�a�s�t�i�c�i�t�y� �p�a�r�a�m�e�t�e�r�s� �i�n� �d�e�c�i�d�i�n�g� 

�t�h�e� �b�e�s�t� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� �r�e�s�e�a�r�c�h� �e�x�p�e�n�d�i�t�u�r�e�s� �t�o� �m�a�x�i�m�i�z�e� �a� �g�o�v�e�r�n�m�e�n�t� �w�e�l�f�a�r�e� 

�f�u�n�c�t�i�o�n�.� �T�h�e� �d�i�r�e�c�t�i�o�n�s� �o�f� �t�h�e� �e�f�f�e�c�t�s� �o�f� �t�h�e�s�e� �e�x�o�g�e�n�o�u�s� �v�a�r�i�a�b�l�e�s� �o�n� �t�h�e� �t�w�o� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t�s� 
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�a�r�e� �u�n�a�m�b�i�g�u�o�u�s�.� �I�n� �s�o�m�e� �c�a�s�e�s�,� �h�o�w�e�v�e�r�,� �t�h�e�i�r� �m�a�g�n�i�t�u�d�e�s� �w�i�l�l� �d�e�p�e�n�d� �o�n� �e�a�c�h� �t�y�p�e� �o�f� �m�a�r�k�e�t� 

�i�n�t�e�r�v�e�n�t�i�o�n�,� �t�h�e� �t�r�a�d�a�b�i�l�i�t�y� �o�f� �t�h�e� �g�o�o�d�,� �a�n�d� �t�h�e� �s�e�t� �o�f� �t�e�c�h�n�o�l�o�g�i�e�s� �m�a�d�e� �a�v�a�i�l�a�b�l�e� �b�y� �p�u�b�l�i�c� 

�r�e�s�e�a�r�c�h� �i�n�s�t�i�t�u�t�i�o�n�s�.� �A�s� �s�u�g�g�e�s�t�e�d� �b�y� �n�u�m�e�r�o�u�s� �a�u�t�h�o�r�s�,� �f�a�i�l�u�r�e� �t�o� �a�c�c�o�u�n�t� �f�o�r� �t�h�e� �e�f�f�e�c�t�s� �o�f� �t�h�e� 

�e�n�d�o�g�e�n�e�i�t�y� �o�f� �p�r�i�c�e� �a�n�d� �r�e�s�e�a�r�c�h� �p�o�l�i�c�i�e�s� �c�a�n� �s�t�r�o�n�g�l�y� �b�i�a�s� �t�h�e�i�r� �e�s�t�i�m�a�t�e�d� �r�e�t�u�r�n�s�,� �t�h�e�r�e�b�y� 

�d�i�s�t�o�r�t�i�n�g� �t�h�e� �d�i�r�e�c�t�i�o�n� �o�f� �p�u�b�l�i�c� �s�p�e�n�d�i�n�g� �o�n� �a�g�r�i�c�u�l�t�u�r�e�.� 

�A� �D�y�n�a�m�i�c� �P�e�r�s�p�e�c�t�i�v�e� 

�T�h�e� �i�n�d�u�c�e�d� �i�n�n�o�v�a�t�i�o�n� �t�h�e�o�r�y� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �d�e�v�e�l�o�p�m�e�n�t� �h�y�p�o�t�h�e�s�i�z�e�s� �t�h�a�t� �t�h�e� �r�a�t�e� �a�n�d� �b�i�a�s� �o�f� 

�t�e�c�h�n�o�l�o�g�i�c�a�l� �c�h�a�n�g�e� �a�r�e� �d�e�t�e�r�m�i�n�e�d� �i�n� �a� �d�y�n�a�m�i�c� �p�r�o�c�e�s�s� �i�n� �w�h�i�c�h� �p�r�o�d�u�c�e�r�s� �a�n�d� �r�e�s�e�a�r�c�h� 

�i�n�s�t�i�t�u�t�i�o�n�s� �r�e�s�p�o�n�d� �t�o� �c�h�a�n�g�e�s� �i�n� �t�h�e� �r�e�l�a�t�i�v�e� �p�r�i�c�e�s� �o�f� �p�r�o�d�u�c�t�s� �a�n�d� �f�a�c�t�o�r�s� �(�H�a�y�a�m�i� �a�n�d� �R�u�t�t�a�n�,� 

�1�9�8�5�)�.� �T�h�e�r�e�f�o�r�e�,� �d�y�n�a�m�i�c� �a�d�j�u�s�t�m�e�n�t�s� �s�h�o�u�l�d� �n�o�t� �b�e� �i�g�n�o�r�e�d� �s�i�n�c�e� �p�o�l�i�c�y�-�m�a�k�e�r�s� �c�o�n�t�i�n�u�o�u�s�l�y� 

�c�h�a�n�g�e� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �o�r� �m�o�d�i�f�y� �r�e�s�e�a�r�c�h� �b�u�d�g�e�t�s� �g�i�v�e�n� �t�h�e�i�r� �i�n�c�l�i�n�a�t�i�o�n� �t�o� �r�e�s�p�o�n�d� �t�o� �p�r�e�s�s�u�r�e�s� 

�f�r�o�m� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s�.� �P�o�l�i�c�i�e�s� �t�h�a�t� �a�r�t�i�f�i�c�i�a�l�l�y� �r�a�i�s�e� �o�u�t�p�u�t� �p�r�i�c�e�s� �o�r� �l�o�w�e�r� �i�n�p�u�t� �p�r�i�c�e�s�,� �b�i�a�s� �t�h�e� 

�f�u�t�u�r�e� �a�l�l�o�c�a�t�i�o�n� �o�f� �r�e�s�e�a�r�c�h� �r�e�s�o�u�r�c�e�s� �a�n�d� �h�e�n�c�e� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�e�c�h�n�o�l�o�g�i�e�s� �t�h�a�t� �t�r�u�l�y� �r�e�f�l�e�c�t� 

�r�e�s�o�u�r�c�e� �s�c�a�r�c�i�t�i�e�s� �(�M�i�l�l�e�r� �a�n�d� �T�o�l�l�e�y�,� �1�9�8�9�)�.� �T�h�e�s�e� �e�f�f�e�c�t�s� �m�a�y� �b�e� �c�o�m�p�o�u�n�d�e�d� �a�s� �l�a�g�s� �b�e�t�w�e�e�n� 

�r�e�s�e�a�r�c�h� �i�n�v�e�s�t�m�e�n�t�s� �a�n�d� �t�h�e� �g�e�n�e�r�a�t�i�o�n� �o�f� �n�e�w� �t�e�c�h�n�o�l�o�g�i�e�s� �c�a�n� �b�e� �a�s� �l�o�n�g� �a�s� �3�0� �y�e�a�r�s� �(�P�a�r�d�e�y� 

�a�n�d� �C�r�a�i�g�,� �1�9�8�9�)�.� 
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�E�x�p�e�c�t�a�t�i�o�n�s� �o�f� �p�r�o�d�u�c�e�r�s�,� �r�e�s�e�a�r�c�h�e�r�s�,� �a�n�d� �p�o�l�i�c�y�-�m�a�k�e�r�s� �a�l�s�o� �p�l�a�y� �a� �r�o�l�e� �o�f� �s�y�s�t�e�m�a�t�i�c�a�l�l�y� 

�c�h�a�n�g�i�n�g� �o�v�e�r� �t�i�m�e� �t�h�e� �d�e�m�a�n�d� �f�o�r� �a�n�d� �s�u�p�p�l�y� �o�f� �t�e�c�h�n�o�l�o�g�i�e�s�.� �I�n� �e�f�f�e�c�t�,� �t�h�e� �a�b�i�l�i�t�y� �o�f� �f�a�r�m�e�r�s� �t�o� 

�r�e�s�p�o�n�d� �t�o� �c�h�a�n�g�i�n�g� �e�c�o�n�o�m�i�c� �a�n�d� �p�o�l�i�t�i�c�a�l� �c�o�n�d�i�t�i�o�n�s� �i�s� �c�o�n�d�i�t�i�o�n�e�d� �b�y� �c�u�r�r�e�n�t� �a�n�d� �p�a�s�t� �p�r�i�c�e� 

�p�o�l�i�c�i�e�s� �a�s� �w�e�l�l� �a�s� �t�h�o�s�e� �p�a�s�t� �r�e�s�e�a�r�c�h� �i�n�v�e�s�t�m�e�n�t�s� �t�h�a�t� �a�r�e� �d�e�t�e�r�m�i�n�i�n�g� �t�h�e� �c�u�r�r�e�n�t� �l�e�v�e�l� �o�f� 

�t�e�c�h�n�o�l�o�g�y�.� �B�y� �t�h�e� �s�a�m�e� �t�o�k�e�n�,� �n�e�w� �t�e�c�h�n�o�l�o�g�y� �d�e�v�e�l�o�p�m�e�n�t�s� �a�r�e� �i�n�f�l�u�e�n�c�e�d� �b�y� �p�r�i�c�e� �p�o�l�i�c�i�e�s� 

�f�o�r�m�u�l�a�t�e�d� �t�o�d�a�y�,� �a�s� �l�o�n�g� �a�s� �t�h�o�s�e� �p�o�l�i�c�i�e�s� �a�l�t�e�r� �p�r�o�d�u�c�e�r�s �� �l�o�n�g�-�r�u�n� �p�r�i�c�e� �e�x�p�e�c�t�a�t�i�o�n�s�.� �O�n� �t�h�e� 

�s�u�p�p�l�y� �s�i�d�e� �o�f� �t�e�c�h�n�o�l�o�g�i�e�s�,� �p�u�b�l�i�c� �s�e�c�t�o�r� �r�e�s�e�a�r�c�h� �e�x�p�e�n�d�i�t�u�r�e�s� �r�e�a�l�i�z�e�d� �l�o�n�g� �t�i�m�e� �a�g�o� �c�a�n� �s�t�i�l�l� 

�p�e�r�s�i�s�t� �a�n�d� �i�n�f�l�u�e�n�c�e� �c�u�r�r�e�n�t� �a�g�r�i�c�u�l�t�u�r�a�l� �o�u�t�p�u�t�.� �P�u�b�l�i�c� �r�e�s�e�a�r�c�h� �i�n�s�t�i�t�u�t�i�o�n�s� �a�d�j�u�s�t� �s�l�o�w�l�y� �t�o� 

�c�h�a�n�g�e�s� �i�n� �t�o�d�a�y ��s� �r�e�l�a�t�i�v�e� �p�r�i�c�e�s� �o�f� �o�u�t�p�u�t� �a�n�d� �i�n�p�u�t�s�.� �E�v�e�n� �t�h�o�u�g�h� �t�h�e�i�r� �a�c�t�i�v�i�t�i�e�s� �t�e�n�d� �t�o� �b�e�,� �i�n� 

�t�h�e� �l�o�n�g�-�r�u�n�,� �m�o�r�e� �e�f�f�e�c�t�i�v�e� �f�o�r� �i�n�d�u�c�i�n�g� �s�t�r�o�n�g�e�r� �e�f�f�e�c�t�s� �o�n� �o�u�t�p�u�t� �g�r�o�w�t�h� �t�h�a�n� �p�r�i�c�e� �p�o�l�i�c�i�e�s� 

�a�l�o�n�e� �(�B�i�n�s�w�a�n�g�e�r�,� �1�9�9�0�)� �°�°�.� 

�T�h�e� �i�m�p�l�i�c�a�t�i�o�n�s� �o�f� �o�m�i�t�t�i�n�g� �t�h�e� �d�y�n�a�m�i�c� �e�f�f�e�c�t�s� �b�e�t�w�e�e�n� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�t�i�o�n�,� �p�r�i�c�e� �p�o�l�i�c�i�e�s� 

�a�n�d� �r�e�s�e�a�r�c�h� �i�n�v�e�s�t�m�e�n�t�s� �m�a�y� �b�e� �s�i�g�n�i�f�i�c�a�n�t�.� �O�n�e� �m�e�a�n�s� �o�f� �f�i�n�d�i�n�g� �t�h�e� �t�i�m�e�-�p�a�t�h� �o�f� �p�r�i�c�e� �a�n�d� 

�r�e�s�e�a�r�c�h� �p�o�l�i�c�y� �d�e�c�i�s�i�o�n�s� �i�s� �t�o� �u�s�e� �a� �d�y�n�a�m�i�c�,� �c�o�n�t�r�o�l�-�t�h�e�o�r�y� �o�p�t�i�m�i�z�a�t�i�o�n� �f�r�a�m�e�w�o�r�k�.� �H�o�w�e�v�e�r�,� 

�t�h�e� �c�o�m�p�l�e�x�i�t�y� �o�f� �t�h�e� �p�r�o�b�l�e�m� �w�i�l�l� �l�i�k�e�l�y� �n�o�t� �p�r�o�v�i�d�e� �a� �t�r�a�c�t�a�b�l�e� �s�o�l�u�t�i�o�n� �f�o�r� �a�n� �o�p�t�i�m�a�l� �l�e�v�e�l� �o�f� 

�p�o�l�i�c�y� �f�u�n�d�i�n�g�.� �M�o�d�e�l�i�n�g� �b�o�t�h� �t�h�e� �m�i�x� �a�n�d� �t�h�e� �t�i�m�i�n�g� �o�f� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �a�n�d� �t�e�c�h�n�o�l�o�g�y� 

�a�d�v�a�n�c�e�s� �u�s�i�n�g� �s�u�c�h� �a� �d�y�n�a�m�i�c� �c�o�n�t�r�o�l� �a�p�p�r�o�a�c�h� �w�a�s� �c�o�n�s�i�d�e�r�e�d� �b�e�y�o�n�d� �t�h�e� �s�c�o�p�e� �o�f� �t�h�i�s� �s�t�u�d�y�.� 

�I�n�s�t�e�a�d�,� �a�n� �e�c�o�n�o�m�e�t�r�i�c� �d�y�n�a�m�i�c� �f�o�r�m�u�l�a�t�i�o�n� �s�h�e�d�s� �m�o�r�e� �l�i�g�h�t� �i�n� �d�e�t�e�r�m�i�n�i�n�g� �t�h�e� �r�e�l�a�t�i�v�e� 

� � 

�'�©� �I�n�d�i�v�i�d�u�a�l� �a�n�d�/�o�r� �e�x�p�o�r�t�-�o�r�i�e�n�t�e�d� �c�r�o�p�s� �r�e�s�p�o�n�d� �s�t�r�o�n�g�l�y� �a�n�d� �f�a�s�t�e�r� �t�o� �b�o�t�h� �p�r�i�c�e� �p�o�l�i�c�y� �c�h�a�n�g�e�s� �a�n�d� 
�p�u�b�l�i�c� �r�e�s�e�a�r�c�h� �s�p�e�n�d�i�n�g� �c�o�m�p�a�r�e�d� �t�o� �a�n� �a�g�g�r�e�g�a�t�e� �g�r�o�u�p� �o�f� �n�o�n�-�t�r�a�d�a�b�l�e� �o�r� �i�m�p�o�r�t�e�d� �c�r�o�p�s�.� �S�u�c�h� �a� 
�r�e�s�p�o�n�s�e�,� �t�a�k�e�s� �p�l�a�c�e� �g�e�n�e�r�a�l�l�y�,� �b�y� �t�a�k�i�n�g� �r�e�s�o�u�r�c�e�s� �a�w�a�y� �f�r�o�m� �n�o�n�-�t�r�a�d�a�b�l�e� �c�r�o�p�s�.� �F�o�r� �a� �r�e�c�e�n�t� �t�r�e�a�t�m�e�n�t� 
�o�f� �t�h�e� �r�e�s�p�o�n�s�e� �o�f� �a�g�r�i�c�u�l�t�u�r�e� �t�o� �c�h�a�n�g�e�s� �i�n� �p�o�l�i�c�i�e�s�,� �s�e�e� �B�i�n�s�w�a�n�g�e�r�,� �1�9�9�0�.� 

�T�h�e�o�r�e�t�i�c�a�l� �M�o�d�e�l� �1�0�6



�i�m�p�o�r�t�a�n�c�e� �o�f� �r�e�s�e�a�r�c�h� �l�a�g�s�,� �o�u�t�p�u�t� �a�d�j�u�s�t�m�e�n�t�s�,� �a�n�d� �e�x�p�e�c�t�a�t�i�o�n�s�.� �T�h�i�s� �i�s� �t�h�e� �a�p�p�r�o�a�c�h� �p�u�r�s�u�e�d� 

�i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �C�h�a�p�t�e�r�.� 

�S�u�m�m�a�r�y� 

�T�h�i�s� �c�h�a�p�t�e�r� �h�a�s� �r�e�c�o�g�n�i�z�e�d� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� �p�u�b�l�i�c�l�y� �f�u�n�d�e�d� �r�e�s�e�a�r�c�h� �i�n� 

�s�h�a�p�i�n�g� �t�h�e� �p�a�t�h� �o�f� �a�g�r�i�c�u�l�t�u�r�e� �d�u�r�i�n�g� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �p�r�o�c�e�s�s�.� �H�o�w�e�v�e�r�,� �p�o�l�i�t�i�c�a�l�-�e�c�o�n�o�m�y� 

�c�o�n�s�i�d�e�r�a�t�i�o�n�s� �d�e�t�e�r�m�i�n�e�,� �u�l�t�i�m�a�t�e�l�y�,� �t�h�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �t�h�e�s�e� �t�w�o� �p�o�l�i�c�y� �i�n�s�t�r�u�m�e�n�t�s� �i�n� 

�t�r�a�n�s�l�a�t�i�n�g� �t�h�e�i�r� �i�m�p�a�c�t�s� �i�n�t�o� �s�i�g�n�i�f�i�c�a�n�t� �w�e�l�f�a�r�e� �g�a�i�n�s�.� �M�i�s�l�e�a�d�i�n�g� �c�o�n�c�l�u�s�i�o�n�s� �c�a�n� �b�e� �o�b�t�a�i�n�e�d� 

�w�h�e�n� �p�r�i�c�e� �a�n�d� �r�e�s�e�a�r�c�h� �p�o�l�i�c�i�e�s� �a�r�e� �a�s�s�u�m�e�d� �e�x�o�g�e�n�o�u�s� �t�o� �t�h�e� �p�o�l�i�c�y�-�m�a�k�i�n�g� �p�r�o�c�e�s�s� �a�n�d� �a�r�e� 

�t�r�e�a�t�e�d� �i�n�d�e�p�e�n�d�e�n�t�l�y� �f�r�o�m� �t�h�e� �p�o�l�i�t�i�c�a�l� �f�a�c�t�o�r�s� �t�h�a�t� �a�f�f�e�c�t� �t�h�e�m�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �a� �t�h�e�o�r�e�t�i�c�a�l� 

�f�r�a�m�e�w�o�r�k� �i�s� �a�r�t�i�c�u�l�a�t�e�d� �f�o�r� �a� �b�e�t�t�e�r� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �i�n�t�e�r�a�c�t�i�o�n�s� �o�f� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� 

�a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �i�n�v�e�s�t�m�e�n�t�s� �a�s� �a� �r�e�s�u�l�t� �o�f� �c�o�l�l�e�c�t�i�v�e� �a�c�t�i�o�n� �e�x�e�r�t�e�d� �b�y� �t�w�o� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s�.� 

�R�e�l�a�t�i�v�e� �c�o�s�t�s� �a�n�d� �b�e�n�e�f�i�t�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e�s�e� �t�w�o� �t�y�p�e�s� �o�f� �p�u�b�l�i�c� �p�o�l�i�c�i�e�s� �o�n� �p�r�o�d�u�c�e�r�s� �a�n�d� 

�c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s� �a�r�e� �e�x�p�l�i�c�i�t�l�y� �i�d�e�n�t�i�f�i�e�d�.� �T�h�e� �i�n�t�e�r�a�c�t�i�o�n�s� �t�h�a�t� �g�o�v�e�r�n� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�i�c�i�n�g� 

�p�o�l�i�c�i�e�s� �a�n�d� �p�u�b�l�i�c� �r�e�s�e�a�r�c�h� �s�p�e�n�d�i�n�g� �i�n�d�i�c�a�t�e� �a�l�s�o� �t�h�a�t� �a� �s�t�a�t�i�c� �f�r�a�m�e�w�o�r�k� �d�o�e�s� �n�o�t� �s�u�f�f�i�c�e� �t�o� 

�u�n�d�e�r�s�t�a�n�d� �e�n�t�i�r�e�l�y� �t�h�e� �c�o�m�p�l�e�x�i�t�i�e�s� �o�f� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �p�o�l�i�c�y� �p�r�o�c�e�s�s�.� 
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�C�H�A�P�T�E�R� �F�O�U�R� 

�E�M�P�I�R�I�C�A�L� �M�O�D�E�L� 

�I�n�t�r�o�d�u�c�t�i�o�n� 

�T�h�i�s� �c�h�a�p�t�e�r� �i�n�c�l�u�d�e�s� �f�i�v�e� �s�e�c�t�i�o�n�s�.� �T�h�e� �f�i�r�s�t� �s�e�c�t�i�o�n� �p�r�e�s�e�n�t�s� �a�n� �e�c�o�n�o�m�e�t�r�i�c� �m�o�d�e�l� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� 

�t�h�e� �h�y�p�o�t�h�e�s�i�z�e�d� �p�r�o�c�e�s�s� �u�n�d�e�r�l�y�i�n�g� �p�u�b�l�i�c� �p�o�l�i�c�y� �f�o�r�m�a�t�i�o�n� �f�o�r� �f�i�v�e� �c�o�m�m�o�d�i�t�i�e�s�.� �E�m�p�h�a�s�i�s� �i�s� 

�p�l�a�c�e�d� �o�n� �t�h�e� �l�i�n�k�a�g�e� �b�e�t�w�e�e�n� �t�h�e� �t�h�e�o�r�e�t�i�c�a�l� �a�n�d� �t�h�e� �e�m�p�i�r�i�c�a�l� �m�o�d�e�l�s� �a�n�d� �c�a�p�t�u�r�e�s� �t�h�e� �i�n�f�l�u�e�n�c�e� 

�o�f� �i�n�t�e�r�e�s�t� �g�r�o�u�p�s� �i�n� �t�h�e� �p�o�l�i�c�y�-�d�e�c�i�s�i�o�n� �p�r�o�c�e�s�s�.� �S�e�c�t�i�o�n� �t�w�o� �d�i�s�c�u�s�s�e�s� �t�h�e� �v�a�r�i�a�b�l�e�s� �i�n�c�l�u�d�e�d� �i�n� 

�t�h�e� �e�c�o�n�o�m�e�t�r�i�c� �m�o�d�e�l� �a�l�o�n�g� �w�i�t�h� �t�h�e�i�r� �d�a�t�a� �s�o�u�r�c�e�s�.� �T�h�e� �t�h�i�r�d� �s�e�c�t�i�o�n� �d�e�s�c�r�i�b�e�s� �t�h�e� �e�m�p�i�r�i�c�a�l� 

�m�o�d�e�l� �a�n�d� �t�h�e� �e�c�o�n�o�m�e�t�r�i�c� �t�e�c�h�n�i�q�u�e� �b�y� �w�h�i�c�h� �a� �s�y�s�t�e�m� �o�f� �s�i�m�u�l�t�a�n�e�o�u�s� �e�q�u�a�t�i�o�n�s� �i�s� �e�s�t�i�m�a�t�e�d�.� 

�S�e�c�t�i�o�n� �f�o�u�r� �r�e�v�i�e�w�s� �t�h�e� �f�o�r�m�u�l�a�s� �t�o� �m�e�a�s�u�r�e� �t�h�e� �g�a�i�n�s� �f�r�o�m� �r�e�s�e�a�r�c�h� �w�h�e�n� �d�i�r�e�c�t� �p�r�i�c�e� 

�i�n�t�e�r�v�e�n�t�i�o�n� �p�o�l�i�c�i�e�s� �a�r�e� �c�o�n�s�i�d�e�r�e�d�.� �A� �s�u�m�m�a�r�y� �o�f� �t�h�e� �c�h�a�p�t�e�r� �i�s� �p�r�e�s�e�n�t�e�d� �i�n� �s�e�c�t�i�o�n� �s�i�x�.� 
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�P�r�e�s�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �M�o�d�e�l� 

�T�h�e� �i�m�p�l�i�c�a�t�i�o�n�s� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �o�n� �t�h�e� �f�u�n�d�i�n�g� �o�f� �p�u�b�l�i�c� �C�h�i�l�e�a�n� �a�g�r�i�c�u�l�t�u�r�a�l� 

�r�e�s�e�a�r�c�h� �a�r�e� �c�a�p�t�u�r�e�d� �b�y� �a� �S�e�t� �o�f� �s�t�r�u�c�t�u�r�a�l� �e�q�u�a�t�i�o�n�s� �f�o�r� �e�a�c�h� �a�g�r�i�c�u�l�t�u�r�a�l� �c�o�m�m�o�d�i�t�y�.� �T�h�e� �a�n�a�l�y�s�i�s� 

�c�o�v�e�r�s� �a� �2�9�-�y�e�a�r� �p�e�r�i�o�d� �f�r�o�m� �1�9�6�0� �t�o� �1�9�8�8� �a�n�d� �t�h�e� �o�b�s�e�r�v�a�t�i�o�n� �u�n�i�t�s� �a�r�e� �y�e�a�r�s�.� �T�h�e� �d�a�t�a� �u�s�e�d� �i�n� 

�t�h�e� �e�s�t�i�m�a�t�i�o�n� �o�f� �t�h�e� �e�m�p�i�r�i�c�a�l� �m�o�d�e�l� �a�r�e� �g�i�v�e�n� �i�n� �A�p�p�e�n�d�i�x� �C�.� �T�h�e� �l�e�v�e�l� �o�f� �p�r�i�c�e� �p�o�l�i�c�i�e�s� �a�n�d� 

�p�u�b�l�i�c� �r�e�s�e�a�r�c�h� �e�x�p�e�n�d�i�t�u�r�e�s� �r�e�s�u�l�t� �f�r�o�m� �c�o�l�l�e�c�t�i�v�e� �a�c�t�i�o�n� �e�x�e�r�t�e�d� �o�n� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �b�y� �p�r�e�s�s�u�r�e� 

�g�r�o�u�p�s�.� �P�r�o�d�u�c�e�r�s�,� �c�o�n�s�u�m�e�r�s�/�t�a�x�p�a�y�e�r�s�,� �a�n�d� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �a�r�e� �i�n�v�o�l�v�e�d� �i�n� �t�h�e� �p�r�o�d�u�c�t�i�o�n�,� 

�c�o�n�s�u�m�p�t�i�o�n�,� �a�n�d� �f�i�n�a�n�c�i�n�g� �o�f� �b�e�e�f�,� �w�h�e�a�t�,� �m�i�l�k�,� �a�p�p�l�e�s�,� �a�n�d� �g�r�a�p�e�s�.� 

�T�h�e� �g�e�n�e�r�i�c� �m�o�d�e�l� �p�r�e�s�e�n�t�e�d� �b�e�l�o�w� �i�n� �e�q�u�a�t�i�o�n�s� �(� �4�.�1� �)� �t�o� �(�4�.�4� �)� �a�s�s�u�m�e�s� �c�o�m�m�o�d�i�t�y� �p�r�o�d�u�c�e�r�s� 

�a�r�e� �p�r�o�f�i�t�-�m�a�x�i�m�i�z�e�r�s� �w�h�o�s�e� �m�a�i�n� �m�o�t�i�v�a�t�i�o�n� �c�o�m�e�s� �f�r�o�m� �t�h�e� �p�r�i�c�e�s� �t�h�e�y� �r�e�c�e�i�v�e�.� �E�c�o�n�o�m�y�w�i�d�e� 

�p�o�l�i�c�i�e�s� �t�h�a�t� �m�a�y�,� �f�o�r� �i�n�s�t�a�n�c�e�,� �h�a�v�e� �i�n�d�u�c�e�d� �r�e�a�l�i�g�n�m�e�n�t�s� �i�n� �t�h�e� �r�e�a�l� �e�x�c�h�a�n�g�e� �r�a�t�e� �a�r�e� �e�m�b�e�d�d�e�d� 

�i�n� �t�h�e� �p�r�i�c�e� �r�e�c�e�i�v�e�d� �b�y� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�e�r�s�.� �T�h�e� �s�i�m�u�l�t�a�n�e�o�u�s� �s�y�s�t�e�m� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�e� �e�q�u�a�t�i�o�n�s� 

�i�s� �g�e�n�e�r�a�l� �f�o�r� �b�o�t�h� �n�o�n�-�t�r�a�d�e�d� �a�n�d� �t�r�a�d�e�d� �g�o�o�d�s�.� �S�u�b�s�c�r�i�p�t�s� �i� �d�e�n�o�t�e� �a�n�y� �o�f� �t�h�e� �f�i�v�e� �a�g�r�i�c�u�l�t�u�r�a�l� 

�c�o�m�m�o�d�i�t�i�e�s� �c�o�n�s�i�d�e�r�e�d� �i�n� �t�h�i�s� �s�t�u�d�y�.� �V�a�r�i�a�b�l�e� �d�e�f�i�n�i�t�i�o�n�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �I�V�.�1�.� �S�p�e�c�i�f�i�c� 

�f�e�a�t�u�r�e�s� �f�o�r� �e�a�c�h� �c�o�m�m�o�d�i�t�y� �a�r�e� �d�e�s�c�r�i�b�e�d� �i�n� �t�h�e� �s�e�c�t�i�o�n� �t�h�a�t� �f�o�l�l�o�w�s�.� 
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�(�4�.�1�)� �L�n� �Q�e�,� �=� �G�y� �+� �&�y� �L�n� �P�p�,� �+� �a�y� �(�L�n� �P�p�,� �)�?� �+� �O�y� �L�n� �R�p�,� 

�+� �C�i�g� �R�P�T�,� �+� �C�i�s� �F�,� �+� �i�g� �K�A�P� �+� �a�j�,� �L�n� �P�p�,� �+� �G�i�g� �I�N�I�N� 

�+� �O�g� �I�N�O�C� �+� �G�1�9� �W�,� �+� �%� �4�)�,� �D�A�R� �+� �B�y�s� �t� 

�P� 
�c�i� �P�e�i� �B�i�o�t� �D�O� �Y�e� �L�t� �P�o�,� �(�4�.�2�)� �S�H�A�R�E�,� �E�X�P� 

�i�=�]� 

�T�E�X�P� �+� �B�y� �I�n� �(� �=�~� �)� �+� �b�y� 
�S�P�I� 

�(�4�3�)� �P�P�T�,� �=� �(�P�p�,� �-� �B�p�,� �)� �Q�s�;� �=� �M�y� �+� �N�y� �R�P�T�,� �+� �n�y� �L�t� �Q�s�,� 
�+� �1�,�,� �D�R�P� �+� �n�,�,� �D�S�A� �+� �y�,�,� �D�D�R� �+� �n�,�,� �N�R�T� �+� �1�,� �I�P�S� 

�+� �N�g� �S�V� �+� �N�y� �E�S�;� �+� �N�y� �E�D�,� �+� �b�y� 

�(�4�.�4�)� �R�P�T�,� �=� �0�,�,� �+� �0�,� �R�P�T�,�.�,� �+� �9�,�>� �P�P�T�,� �+� �0�,�;� �L�n� �Q�;�,� �+� �6�,�,� �F�,� 

�+� �0�,�,� �N�R�T� �+� �0�,� �I�P�S� �+� �6�,� �S�V� �+� �6�,� �E�S�,� �+� �8�,� �E�D�;� �+� �B�,�,� 

�E�m�p�i�r�i�c�a�l� �M�o�d�e�l� �1�1�0



�C�o�m�m�o�d�i�t�y� �M�o�d�e�l�i�n�g� 

�S�u�p�p�l�y� �E�q�u�a�t�i�o�n�s� 

�T�h�e� �f�i�r�s�t� �e�q�u�a�t�i�o�n� �(�4�.�1�)� �i�s� �a� �d�o�m�e�s�t�i�c� �s�u�p�p�l�y� �o�f� �t�h�e� �i�t�h� �c�o�m�m�o�d�i�t�y�,� �Q�s�i�.� �L�i�v�e�s�t�o�c�k� �h�a�s� �a� 

�p�r�o�d�u�c�t�i�o�n� �c�y�c�l�e� �d�i�f�f�e�r�e�n�t� �t�h�a�n� �t�h�a�t� �f�o�r� �o�t�h�e�r� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�t�s�.� �D�i�f�f�e�r�e�n�c�e�s� �i�n� �a�g�e�s�,� �s�e�x�,� �a�n�d� 

�b�r�e�e�d�i�n�g� �p�o�t�e�n�t�i�a�l� �o�f� �t�h�e� �h�e�r�d� �a�r�e� �a�l�l� �f�a�c�t�o�r�s� �t�h�a�t� �m�a�y� �m�a�s�k� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �s�l�a�u�g�h�t�e�r�e�d� 

�c�a�t�t�l�e� �p�r�o�d�u�c�t�i�o�n� �a�n�d� �p�r�i�c�e� �c�h�a�n�g�e�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �a� �s�h�o�r�t�-�r�u�n� �i�n�c�r�e�a�s�e� �i�n� �t�h�e� �p�r�i�c�e� �o�f� �c�a�t�t�l�e� �m�i�g�h�t� 

�r�e�d�u�c�e� �c�u�r�r�e�n�t� �s�l�a�u�g�h�t�e�r� �d�e�c�i�s�i�o�n�s� �a�n�d� �t�h�e�r�e�b�y� �b�e�e�f� �s�u�p�p�l�y� �s�i�n�c�e� �p�r�o�d�u�c�e�r�s� �w�i�t�h�h�o�l�d� �t�h�e�i�r� �s�t�o�c�k�s� 

�f�o�r� �f�u�r�t�h�e�r� �f�a�t�t�e�n�i�n�g�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e� �c�u�r�r�e�n�t� �p�r�o�d�u�c�e�r� �p�r�i�c�e� �o�f� �b�e�e�f�,� �P�P�B�,� �w�a�s� �u�s�e�d� �i�n� �t�h�e� �s�u�p�p�l�y� 

�o�f� �s�l�a�u�g�h�t�e�r�e�d� �c�a�t�t�l�e�.� 

�A� �s�i�g�n�i�f�i�c�a�n�t� �r�o�l�e� �i�n� �C�h�i�l�e ��s� �a�g�r�i�c�u�l�t�u�r�a�l� �t�r�a�d�e� �i�s� �p�l�a�y�e�d� �b�y� �i�m�p�o�r�t�a�b�l�e�s� �s�u�c�h� �a�s� �w�h�e�a�t� �a�n�d� �m�i�l�k� �a�n�d� 

�e�x�p�o�r�t�a�b�l�e�s� �s�u�c�h� �a�s� �a�p�p�l�e�s� �a�n�d� �g�r�a�p�e�s�.� �D�u�r�i�n�g� �m�o�s�t� �o�f� �t�h�e� �1�9�6�0� �-� �1�9�8�8� �p�e�r�i�o�d� �a� �m�i�n�i�m�u�m� �o�u�t�p�u�t� 

�p�r�i�c�e� �f�o�r� �w�h�e�a�t� �a�n�d� �m�i�l�k� �w�a�s� �d�e�t�e�r�m�i�n�e�d� �b�y� �t�h�e� �g�o�v�e�r�n�m�e�n�t� �o�n�e� �y�e�a�r� �a�h�e�a�d� �o�n� �t�h�e� �b�a�s�i�s� �o�f� �t�h�e�i�r� 

�e�x�p�e�c�t�e�d� �l�e�v�e�l�s� �o�f� �s�u�p�p�l�y� �a�n�d� �d�e�m�a�n�d�.� �C�o�n�s�e�q�u�e�n�t�l�y�,� �a� �o�n�e� �y�e�a�r� �l�a�g� �i�n� �t�h�e� �p�r�o�d�u�c�e�r� �p�r�i�c�e�s� �o�f� 

�w�h�e�a�t�,� �P�p�w�-�1�,� �a�n�d� �m�i�l�k�,� �P�P�M�-�1�,� �w�a�s� �u�s�e�d� �a�s� �a� �p�r�o�x�y� �f�o�r� �e�x�p�e�c�t�e�d� �p�r�i�c�e�s� �i�n� �t�h�e�i�r� �c�o�r�r�e�s�p�o�n�d�i�n�g� 

�s�u�p�p�l�y� �e�q�u�a�t�i�o�n�s�.� �M�o�d�e�l�i�n�g� �s�u�p�p�l�y� �r�e�s�p�o�n�s�e� �r�e�l�a�t�i�o�n�s�h�i�p�s� �f�o�r� �a�p�p�l�e�s� �a�n�d� �g�r�a�p�e�s� �i�s� �d�i�f�f�i�c�u�l�t�,� �b�u�t� 

�i�t� �w�a�s� �d�e�c�i�d�e�d� �t�o� �u�s�e� �c�u�r�r�e�n�t� �p�r�o�d�u�c�e�r� �p�r�i�c�e�s� �f�o�r� �a�p�p�l�e�s�,� �P�P�A�,� �a�n�d� �g�r�a�p�e�s�,� �P�P�G�.� �M�o�r�e� �i�s� �d�i�s�c�u�s�s�e�d� 

�a�b�o�u�t� �t�h�e� �p�a�r�t�i�c�u�l�a�r� �p�r�i�c�e� �v�a�r�i�a�b�l�e�s� �u�s�e�d� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�h�a�p�t�e�r� �w�h�e�n� �t�h�e� �m�o�d�e�l� �s�p�e�c�i�f�i�c�a�t�i�o�n� �i�s� 

�p�r�e�s�e�n�t�e�d�.� 

�E�m�p�i�r�i�c�a�l� �M�o�d�e�l� �1�1�1



�T�a�b�l�e� �I�V�.�1� 

�V�a�r�i�a�b�l�e�s� �o�f� �t�h�e� �M�o�d�e�l� 

�1�.� �O�u�t�p�u�t� �Q�u�a�n�t�i�t�y� �V�a�r�i�a�b�l�e�s� 

�Q�s�i� �=� �Q�u�a�n�t�i�t�y� �s�u�p�p�l�i�e�d� �o�f� �c�o�m�m�o�d�i�t�y� �i� �(�t�o�n�s�/�l�i�t�e�r�s�)� 

�Q�D�i� �=� �T�o�t�a�l� �d�o�m�e�s�t�i�c� �c�o�n�s�u�m�p�t�i�o�n� �o�f� �c�o�m�m�o�d�i�t�y� �i� �(�t�o�n�s�/�l�i�t�e�r�s�)� 
�Q�c�i� �=� �D�i�s�a�p�p�e�a�r�a�n�c�e� �q�u�a�n�t�i�t�i�e�s� �o�f� �c�o�m�m�o�d�i�t�y� �i� �(�k�i�l�o�s�/�l�i�t�e�r�s� �p�e�r� �c�a�p�i�t�a�)� 
�X�i� �=� �E�x�p�o�r�t�s� �o�f� �c�o�m�m�o�d�i�t�y� �i� �(�t�o�n�s�)� 
�M�i� �=� �I�m�p�o�r�t�s� �o�f� �c�o�m�m�o�d�i�t�y� �i� �(�t�o�n�s�)� 

�2�.� �P�r�i�c�e� �V�a�r�i�a�b�l�e�s� 

�P�r�i� �=� �P�r�o�d�u�c�e�r� �p�r�i�c�e� �o�f� �c�o�m�m�o�d�i�t�y� �i� �(�p�e�s�o�s� �1�9�8�5�)� 
�B�p�i� �=� �B�o�r�d�e�r� �p�r�i�c�e� �o�f� �c�o�m�m�o�d�i�t�y� �i� �(�p�e�s�o�s� �1�9�8�5�)� 

�P�c�i� �=� �C�o�n�s�u�m�e�r� �p�r�i�c�e� �o�f� �c�o�m�m�o�d�i�t�y� �i� �(�p�e�s�o�s� �1�9�8�5�)� 
�I�N�I�N� �=� �P�r�i�c�e� �i�n�d�e�x� �o�f� �n�o�n�-�l�i�v�e�s�t�o�c�k� �a�g�r�i�c�u�l�t�u�r�a�l� �i�n�p�u�t�s� 
�I�N�O�C� �=� �P�r�i�c�e� �i�n�d�e�x� �o�f� �o�t�h�e�r� �a�n�n�u�a�l� �c�r�o�p�s� 
�T�R�A�C� �=� �S�t�o�c�k� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �t�r�a�c�t�o�r�s� �(�u�n�i�t�s�)� 
�K�A�P� �=� �C�a�p�i�t�a�l� �s�t�o�c�k� �o�f� �t�h�e� �v�a�l�u�e� �o�f� �a�g�r�i�c�u�l�t�u�r�a�l� �m�a�c�h�i�n�e�r�y� �o�t�h�e�r� �t�h�a�n� �t�r�a�c�t�o�r�s� �(�U�.�S�.� �d�o�l�l�a�r�s� �1�9�7�8�)� 

�3�.� �P�r�i�c�e� �a�n�d� �R�e�s�e�a�r�c�h� �P�o�l�i�c�y� �V�a�r�i�a�b�l�e�s� 

�P�P�T�i� �=� �C�u�r�r�e�n�t� �r�e�s�o�u�r�c�e� �t�r�a�n�s�f�e�r�s� �t�o� �(�f�r�o�m�)� �p�r�o�d�u�c�e�r�s� �o�f� �c�o�m�m�o�d�i�t�y� �i� �d�u�e� �t�o� �d�i�r�e�c�t� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n� �(�p�e�s�o�s� �1�9�8�5�)� 
�R�P�T�i� �=� �C�u�r�r�e�n�t� �r�e�s�e�a�r�c�h� �e�x�p�e�n�d�i�t�u�r�e�s� �o�n� �c�o�m�m�o�d�i�t�y� �i� �(�p�e�s�o�s� �1�9�8�5�)� 

�4�.� �T�e�c�h�n�i�c�a�l� �C�h�a�n�g�e� �V�a�r�i�a�b�l�e�s� 

�R�F�i� �=� �D�i�s�t�r�i�b�u�t�e�d� �l�a�g� �o�f� �p�u�b�l�i�c� �r�e�s�e�a�r�c�h� �e�x�p�e�n�d�i�t�u�r�e�s� �o�n� �c�o�m�m�o�d�i�t�y� �i� 
�F�i� �=� �I�n�d�e�x� �o�f� �i�n�t�e�r�n�a�t�i�o�n�a�l�l�y� �a�v�a�i�l�a�b�l�e� �t�e�c�h�n�o�l�o�g�y� �f�o�r� �c�o�m�m�o�d�i�t�y� �i� 

�5�.� �P�o�l�i�t�i�c�a�l� �V�a�r�i�a�b�l�e�s� 

�I�P�S� �=� �I�n�d�e�x� �o�f� �p�o�l�i�t�i�c�a�l� �s�t�a�b�i�l�i�t�y� 
�S�V� �=� �S�t�r�u�c�t�u�r�a�l� �v�a�r�i�a�b�l�e� �1� �f�o�r� �d�e�m�o�c�r�a�t�i�c� �r�e�g�i�m�e�s�,� �1�9�6�0� �-� �1�9�7�3�;� �0� �o�t�h�e�r�w�i�s�e� 

�6�.� �O�t�h�e�r� �V�a�r�i�a�b�l�e�s� 

�N�R�T� �=� �N�e�t� �r�e�s�o�u�r�c�e� �t�r�a�n�s�f�e�r�s� �a�s� �a� �r�e�s�u�l�t� �o�f� �d�i�r�e�c�t� �p�r�i�c�e� �i�n�t�e�r�v�e�n�t�i�o�n� �a�n�d� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �f�o�r� �a�l�l� �c�o�m�m�o�d�i�t�i�e�s� �(�p�e�s�o�s� �1�9�8�5�)� 
�N� �=� �T�o�t�a�l� �p�o�p�u�l�a�t�i�o�n� 
�W�i� �=� �I�n�d�e�x� �o�f� �w�e�a�t�h�e�r� �s�p�e�c�i�f�i�e�d� �b�y� �t�h�e� �m�a�i�n� �r�e�g�i�o�n�s� �w�h�e�r�e� �e�a�c�h� �c�o�m�m�o�d�i�t�y� �i� �i�s� �p�r�o�d�u�c�e�d� 
�E�S�i� �=� �P�r�i�c�e�-�e�l�a�s�t�i�c�i�t�y� �o�f� �s�u�p�p�l�y� �o�f� �c�o�m�m�o�d�i�t�y� �i� 
�E�D�i� �=� �P�r�i�c�e�-�e�l�a�s�t�i�c�i�t�y� �o�f� �d�e�m�a�n�d� �o�f� �c�o�m�m�o�d�i�t�y� �i� 

�8�.� �D�u�m�m�y� �V�a�r�i�a�b�l�e�s� 

�D�A�R� �=� �1� �i�f� �a�g�r�a�r�i�a�n� �r�e�f�o�r�m� �p�e�r�i�o�d�,� �1�9�6�5� �-� �1�9�7�4�;� �0� �o�t�h�e�r�w�i�s�e� 
�D�D�R� �=� �1� �i�f� �d�r�o�u�g�h�t� �o�f� �1�9�6�8� �-� �1�9�6�9�;� �0� �o�t�h�e�r�w�i�s�e� 
�D�R�P� �=� �1� �i�f� �r�e�c�e�s�s�i�o�n� �p�e�r�i�o�d� �i�n� �1�9�7�5� �a�n�d� �1�9�8�2�;� �0� �o�t�h�e�r�w�i�s�e� 
�D�S�A� �=� �1� �i�f� �s�o�c�i�a�l�i�s�t� �a�d�m�i�n�i�s�t�r�a�t�i�o�n� �p�e�r�i�o�d�,� �1�9�7�1� �-� �1�9�7�3�;� �0� �o�t�h�e�r�w�i�s�e� 

�E�m�p�i�r�i�c�a�l� �M�o�d�e�l� �1�1�2



�C�u�r�r�e�n�t� �a�n�d� �p�a�s�t� �p�u�b�l�i�c� �e�x�p�e�n�d�i�t�u�r�e�s� �o�n� �c�o�m�m�o�d�i�t�y�-�s�p�e�c�i�f�i�c� �a�g�r�i�c�u�l�t�u�r�a�l� �r�e�s�e�a�r�c�h� �a�r�e� �r�e�p�r�e�s�e�n�t�e�d� 

�b�y� �a� �p�o�l�y�n�o�m�i�a�l� �l�a�g�,� �R�P�i�.� �A�n�n�u�a�l� �p�u�b�l�i�c� �r�e�s�e�a�r�c�h� �e�x�p�e�n�d�i�t�u�r�e�s� �a�r�e� �n�o�t�e�d� �b�y� �R�P�T�i�.� �A� �p�r�o�x�y� �f�o�r� 

�i�n�t�e�r�n�a�t�i�o�n�a�l�l�y� �a�v�a�i�l�a�b�l�e� �t�e�c�h�n�o�l�o�g�y� �i�s� �r�e�p�r�e�s�e�n�t�e�d� �b�y� �F�i�.� �A�l�l� �t�h�e�s�e� �t�h�r�e�e� �e�x�p�l�a�n�a�t�o�r�y� �v�a�r�i�a�b�l�e�s� �a�r�e� 

�e�x�p�e�c�t�e�d� �t�o� �b�e� �p�o�s�i�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �e�a�c�h� �c�o�m�m�o�d�i�t�y� �s�u�p�p�l�y�,� �Q�s�S�i�.� 

�I�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �s�h�i�f�t� �f�a�c�t�o�r�s� �g�i�v�e�n� �b�y� �t�h�e� �i�n�d�i�g�e�n�o�u�s� �a�n�d� �f�o�r�e�i�g�n� �t�e�c�h�n�o�l�o�g�i�e�s�,� �e�a�c�h� �s�u�p�p�l�y� 

�e�q�u�a�t�i�o�n� �i�n�c�l�u�d�e�s� �t�h�e� �p�r�i�c�e� �o�f� �a� �r�e�l�e�v�a�n�t� �s�u�b�s�t�i�t�u�t�e� �c�o�m�m�o�d�i�t�y� �i�n� �p�r�o�d�u�c�t�i�o�n� �t�o� �a�c�c�o�u�n�t� �f�o�r� �t�h�o�s�e� 

�c�o�m�m�o�d�i�t�i�e�s� �t�h�a�t� �c�o�m�p�e�t�e� �f�o�r� �s�i�m�i�l�a�r� �p�r�o�d�u�c�t�i�o�n� �f�a�c�t�o�r�s�.� �T�h�u�s�,� �t�h�e� �c�u�r�r�e�n�t� �p�r�i�c�e� �o�f� �f�l�u�i�d� �m�i�l�k�,� 

�P�P�M�,� �w�a�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �b�e�e�f� �s�u�p�p�l�y� �e�q�u�a�t�i�o�n� �w�h�e�r�e�a�s� �t�h�e� �c�u�r�r�e�n�t� �p�r�i�c�e� �o�f� �b�e�e�f�,� �P�P�B�,� �w�a�s� �e�n�t�e�r�e�d� 

�i�n� �t�h�e� �m�i�l�k� �s�u�p�p�l�y� �e�q�u�a�t�i�o�n�.� �I�n� �t�h�i�s� �s�h�o�r�t� �r�u�n� �m�o�d�e�l�,� �i�t� �i�s� �e�x�p�e�c�t�e�d� �t�h�a�t� �a� �c�h�a�n�g�e� �i�n� �t�h�e� �p�r�i�c�e� �o�f� 

�f�l�u�i�d� �m�i�l�k� �w�i�l�l� �b�e� �n�e�g�a�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �t�h�e� �d�o�m�e�s�t�i�c� �s�u�p�p�l�y� �o�f� �b�e�e�f�.� �I�n� �t�h�e� �l�o�n�g� �r�u�n�,� �h�o�w�e�v�e�r�,� �t�h�e�s�e� 

�t�w�o� �p�r�o�d�u�c�t�s� �m�a�y� �b�e� �c�o�m�p�l�e�m�e�n�t�s� �b�e�c�a�u�s�e� �o�f� �t�h�e� �d�u�a�l� �p�u�r�p�o�s�e� �o�f� �m�o�s�t� �o�f� �t�h�e� �C�h�i�l�e�a�n� �c�a�t�t�l�e�.� �I�n� 

�t�h�a�t� �c�a�s�e�,� �t�h�e�i�r� �p�r�i�c�e�s� �w�o�u�l�d� �b�e� �e�x�p�e�c�t�e�d� �t�o� �m�o�v�e� �i�n� �t�h�e� �s�a�m�e� �d�i�r�e�c�t�i�o�n�.� 

�A�l�t�h�o�u�g�h� �t�h�e� �d�e�g�r�e�e� �o�f� �p�r�o�d�u�c�t�i�o�n� �s�u�b�s�t�i�t�u�t�a�b�i�l�i�t�y� �b�e�t�w�e�e�n� �a�p�p�l�e�s� �a�n�d� �g�r�a�p�e�s� �s�e�e�m�s� �l�e�s�s� �e�v�i�d�e�n�t� 

�i�n� �t�h�e� �s�h�o�r�t� �r�u�n�,� �b�o�t�h� �p�r�o�d�u�c�t�s� �m�a�y� �c�o�m�p�e�t�e� �w�i�t�h� �o�n�e� �a�n�o�t�h�e�r� �f�o�r� �r�e�s�o�u�r�c�e�s� �i�n� �t�h�e� �m�e�d�i�u�m� �t�o� �l�o�n�g� 

�r�u�n�.� �T�h�u�s�,� �t�h�e� �s�u�p�p�l�y� �f�u�n�c�t�i�o�n� �o�f� �a�p�p�l�e�s�,� �Q�S�A�,� �c�o�n�t�a�i�n�s� �t�h�e� �p�r�i�c�e� �o�f� �g�r�a�p�e�s�,� �P�P�G�.� �S�i�m�i�l�a�r�l�y�,� �t�h�e� 

�s�u�p�p�l�y� �f�u�n�c�t�i�o�n� �o�f� �g�r�a�p�e�s�,� �Q�S�G�,� �i�n�c�l�u�d�e�s� �t�h�e� �p�r�i�c�e� �o�f� �a�p�p�l�e�s�,� �P�P�A�.� �T�h�e� �p�r�i�c�e� �i�n�d�e�x� �o�f� �o�t�h�e�r� �a�n�n�u�a�l� 

�c�r�o�p�s�,� �I�N�O�C�,� �i�s� �u�s�e�d� �i�n� �t�h�e� �w�h�e�a�t� �s�u�p�p�l�y� �e�q�u�a�t�i�o�n�.� �E�a�c�h� �o�f� �t�h�e�s�e� �v�a�r�i�a�b�l�e�s� �r�e�p�r�e�s�e�n�t�i�n�g� �t�h�e� �p�r�i�c�e�s� 

�o�f� �s�u�b�s�t�i�t�u�t�e�s� �i�s� �e�x�p�e�c�t�e�d� �t�o� �b�e� �n�e�g�a�t�i�v�e�l�y� �r�e�l�a�t�e�d� �t�o� �d�o�m�e�s�t�i�c� �s�u�p�p�l�y�.� 

�A�n� �i�n�p�u�t� �p�r�i�c�e� �i�n�d�e�x� �r�e�p�r�e�s�e�n�t�e�d� �b�y� �I�N�I�N� �i�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �w�h�e�a�t�,� �a�p�p�l�e�s�,� �a�n�d� �g�r�a�p�e�s� �s�u�p�p�l�y� 

�e�q�u�a�t�i�o�n�s�.� �T�h�e� �l�e�v�e�l� �o�f� �c�a�p�i�t�a�l� �s�t�o�c�k� �i�n� �a�g�r�i�c�u�l�t�u�r�a�l� �m�a�c�h�i�n�e�r�y� �i�s� �r�e�p�r�e�s�e�n�t�e�d� �b�y� �K�A�P�.� �F�e�e�d� �p�r�i�c�e�s� 
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�w�e�r�e� �n�o�t� �a�v�a�i�l�a�b�l�e�,� �a�n�d� �t�h�e�r�e�f�o�r�e�,� �c�o�u�l�d� �n�o�t� �b�e� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �b�e�e�f� �s�u�p�p�l�y� �e�q�u�a�t�i�o�n�.� �A�n� �i�n�d�e�x� �o�f� 

�w�e�a�t�h�e�r� �c�o�n�d�i�t�i�o�n�s�,� �W�i�,� �o�f� �t�h�e� �m�a�i�n� �C�h�i�l�e�a�n� �g�e�o�g�r�a�p�h�i�c�a�l� �r�e�g�i�o�n�s� �w�h�e�r�e� �e�a�c�h� �c�o�m�m�o�d�i�t�y� �i�s� 

�p�r�o�d�u�c�e�d� �c�a�p�t�u�r�e�s� �a� �m�a�i�n� �e�n�v�i�r�o�n�m�e�n�t�a�l� �f�a�c�t�o�r� �a�f�f�e�c�t�i�n�g� �t�h�e�i�r� �s�u�p�p�l�y�.� �L�a�s�t�l�y�,� �a� �d�u�m�m�y� �v�a�r�i�a�b�l�e�,� 

�D�A�R�,� �i�s� �u�s�e�d� �t�o� �r�e�f�l�e�c�t� �t�h�e� �i�n�f�l�u�e�n�c�e� �o�f� �t�h�e� �l�a�n�d� �r�e�f�o�r�m� �p�r�o�c�e�s�s�.� 

�D�e�m�a�n�d� �E�q�u�a�t�i�o�n�s� 

�A�l�t�h�o�u�g�h� �t�h�e�o�r�e�t�i�c�a�l�l�y� �a�n�d� �p�r�a�c�t�i�c�a�l�l�y� �i�m�p�o�r�t�a�n�t�,� �p�r�i�v�a�t�e� �a�n�d� �g�o�v�e�r�n�m�e�n�t� �c�h�a�n�g�e�s� �i�n� �s�t�o�c�k�s� �h�e�l�d� 

�f�r�o�m� �o�n�e� �y�e�a�r� �t�o� �t�h�e� �n�e�x�t� �w�e�r�e� �n�o�t� �c�o�n�s�i�d�e�r�e�d� �d�u�e� �t�o� �l�a�c�k� �o�f� �i�n�f�o�r�m�a�t�i�o�n�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e� 

�a�s�s�u�m�p�t�i�o�n� �t�h�a�t� �s�t�o�c�k�s� �a�r�e� �c�o�n�s�t�a�n�t� �a�c�r�o�s�s� �y�e�a�r�s� �i�s� �m�a�i�n�t�a�i�n�e�d�.� �T�h�i�s� �a�s�s�u�m�p�t�i�o�n� �s�e�e�m�s� �r�e�a�s�o�n�a�b�l�e� 

�s�i�n�c�e� �i�m�p�o�r�t� �(�e�x�p�o�r�t�)� �o�r�d�e�r�s� �c�a�n� �b�e� �p�l�a�c�e�d� �q�u�i�c�k�l�y� �f�o�r� �a�l�l� �c�o�m�m�o�d�i�t�i�e�s� �o�f� �i�n�t�e�r�e�s�t�.� �I�n� �a� �f�r�e�e�-�t�r�a�d�e� 

�s�c�e�n�a�r�i�o�,� �t�h�e� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �d�o�m�e�s�t�i�c� �q�u�a�n�t�i�t�y� �s�u�p�p�l�i�e�d� �a�n�d� �d�o�m�e�s�t�i�c� �q�u�a�n�t�i�t�y� �d�e�m�a�n�d�e�d� �f�o�r� 

�a�l�l� �f�i�v�e� �c�o�m�m�o�d�i�t�i�e�s� �w�a�s� �r�e�l�a�t�i�v�e�l�y� �l�a�r�g�e�.� �A� �d�e�f�i�n�i�t�i�o�n�a�l� �r�e�l�a�t�i�o�n�s�h�i�p� �i�s� �n�e�e�d�e�d� �t�o� �o�b�t�a�i�n� �t�o�t�a�l� 

�d�o�m�e�s�t�i�c� �c�o�n�s�u�m�p�t�i�o�n�,� �Q�D�i�,� �f�o�r� �e�a�c�h� �c�o�m�m�o�d�i�t�y� �o�f� �i�n�t�e�r�e�s�t�.� �T�h�e� �m�a�r�k�e�t�-�c�l�e�a�r�i�n�g� �i�d�e�n�t�i�t�y� �b�e�l�o�w� 

�i�n�d�i�c�a�t�e�s� �t�h�a�t� �t�o�t�a�l� �d�o�m�e�s�t�i�c� �q�u�a�n�t�i�t�i�e�s� �c�o�n�s�u�m�e�d� �a�r�e� �t�h�e� �s�u�m� �o�f� �(�d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n�)� �d�o�m�e�s�t�i�c� 

�s�u�p�p�l�y� �a�n�d� �i�m�p�o�r�t�s� �(�e�x�p�o�r�t�s�)�.� �A�l�g�e�b�r�a�i�c�a�l�l�y�,� 

�Q�p�i� �=� �Q�s�i� �+� �(�-� �)� �M�i� �(� �X�i�)� 

�P�e�r� �c�a�p�i�t�a� �c�o�n�s�u�m�p�t�i�o�n�,� �Q�C�i�,� �i�s� �o�b�t�a�i�n�e�d� �f�r�o�m� �t�h�e� �a�b�o�v�e� �i�d�e�n�t�i�t�y� �b�y� �d�i�v�i�d�i�n�g� �t�o�t�a�l� �d�o�m�e�s�t�i�c� 

�c�o�n�s�u�m�p�t�i�o�n�,� �Q�D�i�,� �b�y� �t�o�t�a�l� �p�o�p�u�l�a�t�i�o�n�,� �N�.� �T�h�u�s�,� �i�n� �p�e�r� �c�a�p�i�t�a� �t�e�r�m�s� �t�h�e� �d�e�m�a�n�d� �e�q�u�a�t�i�o�n� �f�o�r� �t�h�e� 

�i�t�h� �c�o�m�m�o�d�i�t�y� �i�s� �r�e�p�r�e�s�e�n�t�e�d� �i�n� �t�h�e� �s�e�c�o�n�d� �e�q�u�a�t�i�o�n� �(� �4�.�2� �)� �a�s� �a� �b�u�d�g�e�t� �s�h�a�r�e� �i�n� �t�o�t�a�l� �e�x�p�e�n�d�i�t�u�r�e�s�,� 
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