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ABSTRACT 

The US government has been actively involved in the 

production and trade of agricultural products in the world 

market. Corn as an agricultural product has not been spared. 

The minimum price for corn has been set above the domestic 

and world market prices. Such pricing policies have 

naturally generated surpluses that have been traded in the 

world market at subsidized prices. At times, the US has used 

acreage control policy to help reduce the level of excess 

supply. Price and income subsidies also have been used to 

complement acreage control policy when surpluses are immense. 

The empirical results have shown that these interventions 

have impacted on the world price of corn and subsequently on 

the foreign exchange earnings of the competing exporting 

countries. 

However, the issue of how significant these 

instabilities have been still remains and is more of a 

normative issue. The measure of the opportunity costs of 

these policies has provided an idea of the size of 

compensation to the competing countries of Argentina and 

Thailand. 

The last part of the dissertation investigates on the 

possible effects of the US policies on the behavior of 
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Argentina and Thailand. The results obtained cannot confirm 

nor reject the premisses of us policies harmful impacts. 

Such inconclusive outcome may be tied back to the incon

sistency of the trading policy setting in Argentina and 

Thailand. 

Based on economic theory, suggestions have been made 

regarding the establishment of international stabilization 

and compensatory schemes to help move the world corn economy 

toward a Pareto optimal production level. 
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INTRODUCTION 

statement of the Problem and 
Objectives of the study 

13 

World trade in agricultural products is in disarray. 

Developed exporting countries (United states, European 

Economic Community, Canada, Australia) have engaged in a full 

range of competitive export subsidy policies whose origin is 

tied back to their respective domestic agricultural pricing 

policies. They all have supported producer prices (which 

resul t in a "hidden tax to consumers") above market prices 

and this has, quite naturally, induced overproduction. Such 

excess production has to be financed if agricultural producer 

incomes are to be maintained. since explicit consumer 

taxation to pay for the producer income may further depress 

the size of the domestic market, transfer payments from the 

treasury often have become the most attractive financing 

alternative in the face of political pressures. Furthermore, 

taxing of domestic consumers by prohibitive imports taxes and 

of foreign producers by exports subsidies in order to expand 

domestic production irritates trading partners and adds an 

international dimension to a domestic issue. 
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As a reaction, developed importing countries during 

the past eight years have become more protectionist of their 

domestic markets against the inflow of agricultural products 

from the rest of the world. Developing exporting or import

ing countries that cannot afford, respectively, to join the 

subsidy war or to adopt protectionist policies have become 

more vociferous. Developing exporting countries have, for 

many years, been more vocal about unfair trade practices that 

have misdirected their resources toward inefficient uses. 

Developing importing countries, although they have been the 

beneficiaries of the subs.idy war, complain that these subsi

dies have encouraged them to ignore desirable investment in 

their own agricultural production sector which, in the long 

run, will have a negative impact on their ability to provide 

for their own food needs. In the meantime, all developing 

countries have applied 

agricultural products) 

inappropriate policies (undervalued 

directed toward the development of 

their own agricultural resources. These policies have 

compounded the impacts of what they had perceived to be 

wrongdoing on the part of their trading partners. 

As described above, these problems are global. 

They are the precursor signs suggesting that the extent of 

the problems may be much wider than it actually appears to 

be. Hence, if they are not properly addressed, they may 
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contaminate the environment of international cooperation in 

other areas. 

The crisis in the US emerged in the early 1980s, 

although it had been developing for a number of years. 

strangely enough, it started during the early 1970s when 

vorld larket circumstances were rosy for producers and 

exporters. The market conditions of the early 1970s induced 

farmers to borrow resources necessary to expand their 

production capacities to meet the growing world demand. At 

the same time, policy makers mistakenly increased the level 

of support provided for agricultural commodities. By the 

early 1980s, when increased production capacities came to 

bear fruit, global demand became sluggish. A rapid increase 

in interest rates and appreciated value of the dollar 

escalated the opportunity cost of capital for US farmers and 

for the importing developing countries. The latter have the 

largest share of agricultural products imports in the world 

market. 

Furthermore, importing developing countries plum

meted more deeply into debt to service their existing debt. 

Such behavior, coupled with the world recession of the early 

1980s, decreased the ability of importing developing nations 

to service more debt and the result was a large decrease in 

the overall demand for agricultural products in the world 
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This situation induced a huge stock buildup in the 

US and was the onset of financial troubles for US farmers. 

Policy makers responded by making price supports 

inflexible in order to secure farmers' incomes. This rigid 

pricing policy in the presence of high costs of borrowing and 

an appreciated dollar reduced the US share of most agric~l

tural products in the world market and stimulated production 

in other developed countries. All developed countries were 

now competing for available markets and a subsidy war 

resulted. 

Under its Export Enhancement Program, instituted in 

1985, the US offered discounts of as much as $1.25 per bushel 

($46 per metric ton) in an attempt to reduce a growing stock 

of corn and recover lost markets (World Food Institute, 

1987). The large subsidy programs, which are contrary to the 

principles of the General Agreement on Tariffs and Trade 

(GATT) that advocates free trade, inflicted some costs to the 

US Treasury. Moreover, they conflicted with the restrictive 

US monetary policy at the time, which also imposed some 

additional costs to the US exporting sector and contributed 

to the twin US budget and trade deficits. These subsidies 

were intended to match similar programs in other developed 

countries (the EEC, Canada and Australia) and had negative 

impact on the export earnings of the developing grain 
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exporting countries (which could not join the subsidy war due 

to a lack of appropriate resources). 

The aggressive us export policies of the late 1970s 

and early 1980s (Uniform Export Subsidies, Export Enhancement 

Program) sporadically fueled some structural changes in the 

small exporting countries' trade organizations. These coun

tries were tempted to strengthen their relative importance 

and acquire some bargaining power against the developed world 

by regrouping into trade organizations (Southern African 

Development Coordination Conference), following the model set 

forth by the European Economic Community. Expectations are 

that they will acquire some market power. Therefore, at some 

future time, the US could be compelled to negotiate with them 

(as in the ongoing Uruguay Round) as well as with other large 

grain 

and 

exporting and importing countries 

Tokyo rounds) in areas relative 

(as in the Kennedy 

to export subsidy 

policies and import restrictions. The negotiations will seek 

a better way of solving the current subsidy wars and the 

problems caused by the increased level of protectionism, 

including structural changes in the developing countries. 

As is described above, the turmoil originated from 

what has been considered to be by the developing world, 

unfair production and trade policies from the developed world 

and the perceived lack of concern for the impact of large 
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countries farm policies on the welfare of the developing 

competing countries. 

Most developed countries (the US, EEC, Canada, 

Australia) set the domestic producer price above the domestic 

equilibrium price and, at times, above the world price in 

order to achieve and sustain an internal redistribution of 

income. Such a policy objective needs to be coupled with 

complementary trade policies that insulate the domestic 

market and prevent imports that could make it impossible to 

maintain the producer price at the specified level. Other

wise, the domestic consumption would be met by purchases from 

the world market to avoid the "hidden tax" mentioned above. 

Moreover, another policy tool, export subsidies, have been 

employed to dispose of surpluses resulting from price support 

policies into the world marke't. As a matter of fact, the 

developed countries have looked upon the world market as an 

outlet for the excess domestic supplies that result not from 

increased efficiency in production, but rather from price 

support policies. These developed countries seem to have 

very little regard as to the use of efficiency of the world 

market to help allocate resources in the agricultural sector. 

The concept of gains from trade, so popular in academic 

writings, finds little ground in the context of the real 

world. 
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It is important to note, however, that the US has 

been sending a clear message to the world community 

concerning its willingness to abide by GATT regulations and 

become more competitive in the world market by reducing the 

level of its price support and export subsidy. Indeed, the 

US has established plans to reduce the support price and the 

export subsidy gradually by the year 1990. Some of the 

developed countries have followed the steps set up by the US. 

The competing developing exporting countries there

fore are now in a position to move toward resolving what has 

been their major policy ·concern. However, some structural 

changes (which are beyond the scope of this study) are deemed 

necessary if they are to reap the benefits they anticipate 

receiving. 

This study will provide estimates of the impact of US 

intervention as manifested in production and export policies. 

The effects on the world price of corn of acreage diversion 

and reduction policies as well as the management of the 

public stock and the resulting impacts on foreign exchange 

will be examined. The measures of what is at stake for the 

developing exporting countries will provide some incentives 

to these concerned countries in order to implement the needed 

changes and to make possible a reasonable level of give and 

take. Furthermore, the study will examine how the impacts of 

changes in acreage diversion, income subsidies, and Commodity 
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Credit Corporation (CCC) excess supply management policies on 

the world price of corn affects the exporting behavior of 

Argentina and Thailand. 

The theoretical framework will build its foundation 

upon the views of expert economists on the structure of the 

world market for corn. The trade model in this dissertation 

will consider two groups of countries: the US, as one large 

exporting country, and the rest of the world defined as 

composed of the importing and developing exporting countries. 

Actually, the importing countries involvement in this study 

is very passive. They will serve only as an apparatus to 

clear the market. It follows that the analysis will not 

focus much on them. However, the corn exporting countries 

are the subj ect of concern. The choices of Argentina and 

Thailand as the relevant developing exporting countries are 

motivated by the nature of these countries (developing 

countries), their importance in the world corn market and 

their geographic locations. 

First, the model will examine how the free trade 

positions of developing exporting countries are affected by 

various US trading policies. The model will then measure the 

costs of specific US policies by measuring the revenues that 

would have accrued to Argentina and Thailand had the US been 

more predictable in its policies implementation. This will 

provide an idea of the relative degree of harmfulness of the 



policies. 

21 

In addition, the study will estimate the level of 

impact of specific policy on the current exporting behavior 

of Argentina and Thailand. 

The World Market for Corn 

The world market for corn is very broad and complex. 

Its breadth stems from the fact that a large number -of 

countries are involved in a large number of transactions in 

which corn is used either as an input or a consumer good. 

Corn is mostly used as feedstuff in developed countries and 

as a staple food in developing countries. The complexity of 

the corn market arises from the high degree of substituta

bility among all grains and the carbohydrates sources in the 

livestock and poultry feeding. The growth of corn exports 

has been boosted mostly by the growth in demand from the 

importing countries. The latter are composed of the devel

oping and the centrally planned economies (Eastern Europe and 

USSR)and some developed countries such as Japan. Furthermore, 

the availability of credit and the way it is used for either 

consumption or investment pur~oses has determined the expan

sion of exports in the world market for corn. 

The US, based on the period under review, is the 

largest corn exporting country in the world, with a 62 

percent share of the world market. Argentina is the second 

largest corn exporting country with 12 percent of the world 

market. Its market share has increased lately due to 
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structural changes in its export policies as well as the 

behavior of competitors in the world market. Indeed, 

Argentina reduced export taxes for all agricultural products 

in the early 19805 when the US was imposing its grain embargo 

to the USSR. 

Thailand is the third largest corn exporting country. 

Its share of the world corn trade has recently increased to 

5 percent .. 

order to 

Thailand also has reduced its export taxes in 

make its products more competitive. Nowadays, 

Thailand has an open market for corn with fewer restrictions 

or incentives for corn production than it had in the past. 

So far, corn production in Thailand has largely increased due 

to acreage expansion. It is the feeling of most Thai market 

observers that such acreage expansion cannot continue, so 

Thailand will have to expand its output through increased 

yields. 

Policies pursued by Canada and Australia impinge upon 

the world market for corn through their export of wheat. 

These two countries export their wheat through a domestic 

marketing board. Therefore, any policy change in their trade 

behavior would be somehow reflected in the world price of 

wheat and, thus needs to be taken into account in order to 

have a comprehensive approach to the behavior of the world 

market for corn. 
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Literature Review 

As is well known, there is a growing consensus in the 

current literature (Johnson, 1973; Konandreas and Schmitz, 

1978; Sarris and Freebairn, 1983) that large countries' 

interventions, which are primarily intended to stabilize 

their domestic markets, are implemented at the expense of 

world market stability. McCalla (1980) once suggested that 

the US should be considered a residual supplier. Specifi-

cally he notes in his pUblication "Political Economy of World 

Grain Trade," that "The international market in grains is the 

interaction of policy induced residuals from national market 

and the principal objective is to export domestic insta

bility." His analysis of supply and demand for the US stock 

of wheat led him to conclude that the US feed grain market 

sets the price for the world. 

Kelly Harrisson (1980, p. 905), then an official of 

the USDA (united States Department of Agriculture) once 

characterized the world grain market as follows: 

Since the united states has been a major, if not 
the dominant supplier in the international market, 
the united States domestic price policy has set price 
levels in the world market and other exporters have 
operated in their own best interests wi thin that 
environment. The net effect has been an oligopo
listic competitive structure with the united States 
price leadership and market sharing among other ex
porters. The united states then acts as the residual 
supplier through its open export marketing system. 
This, of course, is an oversimplification of a very 
complex process. 
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On the other hand, McGregor and Kulshreshtha (1980) 

used a Bertrand price leadership framework to describe 

international trade in grain. Their assumptions were that 

the US faces an excess demand curve from the rest of the 

world after small exporting countries had sold their products 

and that the US then sets prices at a level that maximizes 

its exports revenues by restricting sales to quantities 

consistent with the point of unit elasticity on the US export 

supply curve. Their empirical results supported implications 

of their model. 

Sarris and Freebairn (1983) showed that farm policies 

of large countries lead to excessive depression (11 percent) 

and insta'bility (35 percent) of both world and domestic 

prices in the wheat market. These researchers simulated the 

world price for wheat and found that the actual average world 

price level was 11 percent below the expected level while 

the variability measured in terms of standard deviation was 

35 percent higher than it would be in the absence of all 

trade restrictions around the world. 

Konandreas and Schmitz (1978) illustrated market 

instability using the example of the EEC inflexible target 

price and US price support policies. They showed that, 

during world crop booms, price support policies tend to 

maintain domestic demand lower than it would have been 

otherwise and to release the surplus in the world market. 
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As a consequence, the world price will be pushed down to a 

level lower than it would otherwise have been. The opposite 

viaS shown to be true in the case of world crop busts. 

simul taneously, some scholars have claimed that the price 

elasticity of the world demand with respect to agricultural 

products is elastic (Johnson, 1973). Therefore, it would not 

harm any exporting country in terms of foreign exchange 

earnings if the world market were oversupplied. Indeed, such 

a statement overlooks the market power of the large countries 

in order to justify a given collective behavior characterized 

by a marriage of good intentions and self interest, although 

more self interest than desire to help has been exhibited. 

Alternatively, Newberry and stiglitz (1981) demon

strated that world trade in a risky crop tends to induce 

farmers in the small exporting countries to allocate fewer 

resources to the production of that risky crop. However, in 

the absence of trade, they tend to do the opposite. Hueth 

and Schmitz (1986) followed suit by showing that price insta

bilities in the world market decrease global welfare. 

In fact, these instabilities tend to generate 

externalities measured in terms of net surplus losses whose 

opportunity costs are not borne by the generators. Rather, 

they go beyond national boundaries to impact upon the foreign 

exchange earnings of small exporting countries in the short 

run and the production structure of importing countries in 
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the long run. A study conducted by the university of Arizona 

(College of Agriculture) measured the cost of externalities 

caused in the world market by export subsidies. It showed 

that for every dollar of export subsidy only 65 cents reaches 

the receiving country and the difference finances local 

expenditures (price support, storage costs, transportation 

costs, etc. ) . On one end, the ultimate bearers of these 

costs are the receiving countries that have foreign exchange 

constraints. On the other end, these costs (instabilities) 

are inducing the small exporting countries to allocate more 

of their resources to the production of those commodities in 

which they have a comparative disadvantage (as mentioned by 

Newberry and stiglitz), ~~hich causes them to bear some 

inefficiency costs. 

Nowadays even these small importing countries are 

establishing some state trading agencies in order to tax 

subsidized imports and protect their domestic market (McCalla 

and Josling, 1985). Simultaneously, small exporting coun

tries are integrating their markets in order to acquire 

market power and minimize the opportunity costs resulting 

from the farm policies of the large countries. 

Several models have been developed in order to 

capture the impacts of various large countries' policies on 

world trade (Thompson, 1981). However, particular attention 

has been given only to the long-run impact of large coun-
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tries' policies on the welfare of the recipients countries. 

contrary to the general trend, the trade model of this study 

will focus attention on impacts of large countries' policies 

on the world market price for corn and, subsequently, on 

small countries' foreign exchange earnings. 

Importance of Corn in the World Economy 

In terms of nutritional value, adaptability to a wide 

range of climates, and availability of knowledge resulting 

from research concerning production, nutrition, etc., corn is 

an important crop worldwide. It is ranked second to wheat 

and first to sorghum in terms of feed values. The chemical 

properties of common corn are remarkably consistent: it 

contains 4 percent oil, 7 percent proteins and 70 percent 

starch. originating in the tropics of middle America, corn 

cUltivation spread to the far north and south in the Ameri-

cas, Africa, Europe, Asia, 

are numerous and varied. 

and Australia. The uses of corn 

In addition to being a paramount 

source of nourishment for a vast maj ori ty of the people in 

developing countries, it is used as feed for cattle and other 

domesticated animals and has industrial uses ranging from 

alcohol production to sweeteners. 

Worldwide, a myriad of resources have been allocated 

to improve the quality of corn in terms of its yield, nutri

tional value (particularly its protein contents), resistance 

to insect infestation, etc. in order to meet the growing 
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demand. As a result of these efforts, more is known about 

the genetics of corn than that of any other economically 

significant plant or animal. Various strains of corn evolved 

as the crop was adapted to highlands, humid tropical coasts, 

and to a wide assortment of intermediate and weather condi

tions. The accumulation of knowledge has led also to a 

tremendous increase in the world production of corn. 

Export of corn dominates world trade in coarse 

grains. It accounted for 72 percent in volume of world trade 

in coarse grain in 1983. The export supply of corn is lim

ited to four major exporting countries: the US (62 percent), 

Argentina (12 percent), Thailand (5 percent) and South Africa 

(8 percent). From the 1960s to the late 1970s the trends in 

world production and utilization were upward. However, the 

rate of growth of utilization in the late 1970s has been 

larger than that of production. This resulted in a decrease 

of the world stock. The trends were reversed in the early 

1980s when production exceeded utilization by about 3 

percent. This exces~ive increase in production amounts to 

approximately 40 million metric tons and has resulted in a 

stock build-up which, in terms of corn, represents approxi

mately 10 percent of current utilization (Table 1.1). The 

upward trend did not last very long. Signs of a downward 

trend were already noticed toward the middle of the decade 

due to weather conditions and some policy changes. This 
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Table 1.l. World production, consumption, exports and 
imports of corn from 1950-1986 (in million metric 
tons) • 

Year World Consumption Exports Imports 
Production 

1950 131. 0 N.A. 4.3 4.4 

1951 130.4 N.A. 4.4 4.2 

1952 138.7 N.A. 4.6 4.8 

1953 144.6 N.A. 4.3 4.1 

1954 134.9 N.A. 5.1 5.0 

1955 154.7 N.A. 5.3 5.3 

1956 157.5 N.A. 5.7 5.3 

1957 179.9 N.A. 6.5 6.5 

1958 202.3 N.A. 8.2 7.9 

1959 219.2 N.A. 9.1 8.9 

1960 197.6 190.6 12.7 13.7 

1961 201. 8 207.2 17.9 19.7 

1962 205.8 212.3 20.0 19.9 

1963 215.8 211. 2 21.8 21.2 

1964 213.0 219.2 26.2 22.1 

1965 223.9 229.7 22.1 26.1 

1966 244.9 239.7 26.2 25.1 

1967 258.5 250.4 25.3 24.7 

1968 248.8 253.7 27.6 27.0 

1969 266.1 265.8 26.9 26.7 

1970 261. 4 265.7 27.8 27.8 
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Table 1.1--Continued 

Year World Consumption Exports Imports 
Production 

1971 298.1 285.4 28.7 28.3 

1972 293.6 302.8 32.9 32.4 

1973 319.4 318.4 41.0 40.3 

1974 288.6 290.6 50.4 50.2 

1975 325.6 320.4 60.6 51.7 

1976 353.5 336.0 60.6 60.6 

1977 363.1 312.8 66.1 55.1 

1978 389.3 385.7 71.1 67.8 

1979 422.0 432.2 78.4 74.7 

1980 403.0 416.4 73.7 69.7 

1981 437.0 417.8 71. 9 80.2 

1982 437.3 411. 6 69.9 69.2 

1983 346.7 350.8 69.0 69.2 

1984 449.2 439.6 68.8 68.1 

1985 474.6 456.0 69.7 69.5 

1986 473.0 420.0 57.4 58.0 

Source: USDA, ERS Agricultural Information Bulletin #484. 
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downward trend will keep on due to policy changes implemented 

in most of corn trading countries. 

World trade in corn has expanded from an average of 

13 million metric tons in the 1960s to a high of 69.9 million 

metric tons in the mid 1980s and the value of corn exports 

has increased substantially during the same period and 

stabilized in the early 1980s at an average of $ 7,743.6 

million annually (World Food Institute, 1987) in nominal' 

terms. 

The demand side is much more diversified. Presently 

maj or sources of world demand for: corn come from centrally

planned and developing countries as well as USSR, Japan and 

the EEC. During the 1970s, developing countries as well as 

countries with centrally planned economies accounted for much 

of the rapid growth in world imports of corn. The share of 

world imports of corn from centrally planned economies 

increased from 7 percent in the 1960s to an average of 25 

percent in 1970s. This growth was mainly brought about by a 

policy decision of the USSR to rely on feedstuff imports to 

sustain its increase in livestock production and to increase 

the percentage of feed concentrates in livestock feeds at the 

expense of feedstuff of lower feed value. 

China's importance as an importing country increased 

after the normalization of relations with the US in the late 

1970s. Eastern European countries have expanded their import 
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market share as result of credit guarantees provided by the 

US government and borrowing from western private banks. The 

import share of the European Economic community countries 

decreased from 55 percent in the 1960s to 17.5 percent in the 

early 1980s. However, the import share of Japan increased 

sharply from 13 percent in the 1960s to 21 percent in 1982/ 

83. That huge increase was the result of a large increase in 

income in Japan which led to a large increase in its demand 

for. meat, which reflect~d an indirect demand for corn. 

The importance of grain production and trade goes 

beyond its nominal financial aspects to include some power 

pol i tics. Indeed, today' s grain transactions are conducted 

with international political implications, partially as a 

result of government involvement and its monopoly power in 

both the domestic and international markets for foodstuffs. 

Organization of This study 

The plan of this study is as follows. Chapter 2 

reviews the historical background of us agricultural policies 

with a particular emphasis on corn policy from the 1950s up 

to the present. A discussion of the efficiency of govern

mental versus market allocation, as well as the efficiency of 

the agricultural chain of production and trade is also 

provided in Chapter 2. Chapter 3 discusses the agricultural 

policy framework in the competing exporting countries of 

Argentina and Thailand. Chapter 4 discusses the theoretical 
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aspects of price support policy. A discussion of the meas-

urement tools introduces the chapter as background for 

further discussion of consumers and producers surpluses. An 

economic analysis of the policy tools used to achieve the 

obj ecti ve of income distribution is provided. Chapter 5 

provides an econometric framework of the model to be 

estimated, the methodology of the study, analysis of all 

the variables used in the Econometric model and their link to 

the empirical framework. The discussion of the empirical 

results of the study also is provided in Chapte~ 5. Chapter 

6 provides conclusions and recommendations for future 

research. 



CHAPTER 2 

HISTORICAL BACKGROUND OF US PRODUCTION AND 
TRADE POLICIES FOR CORN 

Commodity Programs 

The Great Depression to 
Post World War II Period 

34 

The contemporary US government intervention in corn 

production began during the Great Depression and has 

continued ever since. The major objective of the programs 

has been to provide income safety nets for farmers, who had 

themselves initiated the process. Farmers had first 

organized privately in cooperatlves which attempted to secure 

their own incomes and then, after they failed to reach their 

objectives, turned to the government for assistance. 

The government's major response was the creation of 

the Federal Farm Board in 1929. It organized farmers into 

cooperatives and, with a revolving fund of $500 million, made 

loans to cooperative members and to stabilization corpora-

tions established for the purpose of controlling output. 

This legislation was a milestone in the history of government 

intervention in us agriculture, which thereafter, became 

widespread and complex. The efforts of the initial Farm 

Board to stop the decline in farm prices was unsuccessful 
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because of the worldwide depression, and the board was 

dismantled. 

The next development was the Agricultural Adjustment 

Act of 1933, whose aim was to restore farmers' purchasing 

power to the prosperous pre-World War I level. The approach 

taken was to set production and surplus controls by means of 

a voluntary domestic allotment plan. Under this plan, each 

farmer was allotted an amount of land (base acreage) 

proportional to the farm products he had sold for domestic 

use during the previous year. Simultaneously, the act 

established a system of nonrecourse loans and created the 

Commodity Credit Corporation (CCC) to administer them. In 

actuality, nonrecourse loans were designed to guarantee 

farmers a minimum level of income. In fact, when the market 

prices were low farmers had the alternative of using their 

corn output as collateral for loans from the CCC. Such 

loans, plus interest and storage costs, could be repaid 

within nine to twelve months and the commodity sold on the 

cash market. If it was not profitable far farmers to repay 

the loans, the CCC had no recourse but to accept the 

commodity in full payment. Alternatively, as a complement to 

the adjustment program, attempts were made in the world 

market to find outlets for US surpluses at a subsidized 

price. The first such subsidy was made to China, whose 

purchases were subsidized by the Reconstruction Finance 
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corporation to buy American cotton; the next one was made to 

the soviet Union. 

The Reconstruction Finance corporation later became 

the Federal Surplus commodity Corporation, which also carried 

out cooperative food purchasd and dirtributinn at the domes

tic level; it also created projects to implement disposal of 

surpluses (through food stamps, lunch programs etc.) for the 

US Department of Agriculture (USDA). There were, however, 

some ups and downs in the administration of these programs. 

Indeed, in 1936 the US Supreme Court ruled the federal 

government's regulation of local farm businesses, as well as 

the use of processing taxes to finance the price support 

program, to be illegal. Government intervention was, thus, 

halted momentarily, and when it resumed, emphasis changed 

from acreage controls to soil conservation measures and 

direct appropriations replaced processing taxes. During the 

early 1940s agricultural policies emphasized the wartime 

needs, and overall growth of the farm sector was positive. 

Post-war Agriculture and Food 
for Peace Legislation 

The post-war II Agricultural Act of 1948 provided 

support for basic commodities at 90 percent of pari ty1 for 

1949, conditional on lowering the rate in the 1950s in the 

1 Parity price seeks for equality between prices 
received and paid by farmers, using 1909-1914 as base period. 
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This conditional 

provision later was dropped and price support was handled 

entirely through nonrecourse loans and direct purchases by 

the ccc. During this period, us stocks were mounting as the 

need to meet wartime requirements (Marshall Plan and Korean 

War) ended (see Figure 1). The stock level became so high 

that it induced some new policy initiatives. Locally, fixed 

support prices gave way to flexible prices set within the 

parity r.ange and additional attempts were made to expand the 

US share of the world market. The Agricultural Trade 

Development and Assistance Act of 1954 (PL 480) resulted from 

these efforts and helped channel additional surpluses into 

the world market. This legislation was, in some sense, an 

extension of the Marshall Plan oriented '~oward different 

recipients in order to help the US recapture its share of the 

world market. 

During the 1960s stock levels of corn kept on growing 

despite falling support prices and the presence of new legis

lation, reaching crisis proportions at 1.3 billion bushels in 

1961. Farmers' incomes were crippled as a result of very low 

price supports. This situation was made worse by the intro

duction of hybrid, high-yielding varieties of corn which 

brought about huge increases in corn yields. stock buildups 

triggered the Payment In Kind (PIK) program, instituted in 

1961. Under this program farmers were required to reduce 
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production by twenty percent of their previous production 

levels and were to receive a payment of fifty percent of 

their normal yield in the form of cash or negotiable certi

ficates, which the CCC would either redeem or help farmers 

sell. The focus of farm programs thus shifted away from 

fixed price supports toward flexible price supports, and the 

Agriculture Act of 1961 gave the secretary of Agriculture 

more authority to set allotments at levels selected to limit 

production and help dispose of surpluses. In any event, 

costs associated with these programs became exorbitant and 

several attempts were made to make acreage controls once 

again mandatory. These attempts were defeated, however, and 

voluntary acreage reduction was continued. 

at the 

(target 

In 1963 the price support was dropped to a low level 

same time farmers were offered an income support 

price) based on normal production. Under this 

policy, farmers would benefit from a deficiency payment equal 

to the difference between target and market prices in the 

event the latter price had fallen below the target price 

during the first five months of the harvesting season. The 

maximum transfer would equal the difference between the 

support price and target price. Only farmers who complied 

with voluntary acreage reductions would be qualified to 

receive supports. Price supports for domestic consumption 

and exports were set respectively at 75 and 79 percent of 



40 

parity, but export price support levels varied according to 

demand and supply conditions in the domestic market. 

The 1965 Food and Agriculture Act expanded voluntary 

acreage control with price levels set close to world prices, 

and farmers were required to divert 12.5 percent of their 

acreage to be eligible for support. In addition, the Secre

tary of Agriculture received additional power to encourage 

set-aside policies that would divert land for conservation 

purposes. 

Policies of the Seventies 
and Early Eighties 

During the early 1970s, import demands from devel-

oping and centrally planned economies were increasing 

unexpectedly. This huge import demand increase immediately 

reduced stock levels in the US and induced production 

expansion. Moreover, it forced policy makers to shift 

emphasis away from production control toward market-oriented 

programs that had price and income safety nets. Support 

prices were replaced by target prices related to changes in 

production costs adjusted for yields. However, in the late 

1970s the world demand for grain began to decline. Congress 

established the Farmer Owned Reserve (FOR) program under the 

Food and Agriculture Act of 1977 in an attempt to help 

control the cost of maintaining CCC inventories and to reduce 
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Under this program farmers were encour-

aged to contract their grains for three to five years into a 

reserve held by farmers themselves and owned by the CCC. In 

return for participation in the program, farmers received 

payment for their grain at the loan rate. Interest on that 

loan was to be waived after the first year of the contract. 

Unfortunately, by the early 1980s it was apparent that this 

provision did not meet the expectations of framers of the· 

1977 Food and Agriculture Act. Indeed, rising land values in 

an inflationary economy of the late seventies brought great 

resistance toward reducing target prices. consequently, 

acreage controls became inefficient, since allowing all 

planted acreage to qualify for target prices created 

incentives for cultivating additional acreage and was 

therefore an inefficient way to control production. 

After the 1977 Agricultural Act, the US supported a 

proposal for international grain reserves of which US 

reserves would be an integral component. By the early 1980s, 

conditions seemed to worsen for farmers when the Carter 

Administration, for political reasons, began a grain embargo 

to the soviet union. In order to compensate farmers for 

their lost export opportunities, levels of loan rates and 

target prices were raised and interest payment on the first 

year of their loans was waived. Moreover, the Farmer Owned 

Reserve (FOR) was expanded to include all producers in order 
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to shield the market from all the grain that otherwise would 

have gone to the Soviet union. A surge in interest and 

inflation rates contributed to the worsening of the already 

somber economic picture of the farming sector. The overall 

macroeconomic environment (the federal deficit, double digit 

inflation and interest rates) constrained policy makers to 

implement more cautious policies toward the farming industry. 

The Agricultural Act of 1981 extended the 1977 

legislation, except it specified that target prices must be 

set each year: it also gave more discretion to the secretary 

of Agriculture to manage government-owned stocks. Indeed, it 

was agreed that government-owned stocks could not be sold at 

less than 110 percent of the release level and a revolving 

export credit fund was set up for the CCC to use in expanding 

the export market. 

Recent Legislation and 
the 1985 Farm Bill 

Events in 1982 dampened expectations of the 

legislators of the 1981 Act. While farm production was at 

historically high levels, the worldwide recession, coupled 

with a strong dollar, kept the export sector from expanding. 

Consequently, stock levels became high and domestic as well 

as world prices and farm income fell. From that time on, 

attention was brought back to the problem of surpluses. This 

led to acreage limitations under Payment In Kind (PIK) 
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programs. Such programs added to the overall government 

deficit. 

The Food Security Act of 1985 (FSA) continued a 

twofold approach to income support for US producers of major 

crops: the management of both target and support prices. 

This act provided more discretionary authority to the 

Secretary of Agriculture in the setting of crop loan rates. 

specifically, he was given authority to reduce the loan rate 

by at least 10 percent, or at most 20 percent if the US 

average price received by farmers in the previous year was 

not more than 110 percent of the loan rate. The current 

trend in support prices is downward and this direction is 

expected to continue until 1990. For 1988 through 1990 the 

corn loan rate will be 75 to 85 percent lower than the 

average price received by farmers in the immediately preced

ing five years, excluding the high and low years. There is a 

provision that the loan rate cannot be reduced by more than 

five percent from the preceding crop year in anyone year. 

The objective is to reach a loan rate of $1.56 per bushel 

(in 1985 dollars) in 1990, everything else held constant. 

Announcement of the objective of achieving a US price support 

well below the average price of the 1979-1985 period sends a 

message to the world community of increased US competitive

ness. The US seems determined to cease to play its tradi

tional role of residual supplier. Accordingly, other 
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exporting countries must share the burden of storage costs 

for the purpose of supplying the world market. 

The Institutional Framework 

The Commodity Credit Corpora
tion and Its Mandate 

As stated earlier, US farm policies have been imple-

mented through the CCC. This institution, created in 1933, 

is government owned and operates under the authority of the 

US Department of Agriculture. Its objectives are to 

stabilize, support, and protect farm incomes and prices and 

to help maintain and distribute balanced supplies of agri-

cultural products throughout the world. In practice, the CCC 

assumes ownership of farm products as a consequence of price 

support activities through the nonrecourse loans provision. 

If farmers default on their nonrecourse loans for price 

supported items, the CCC will assume ownership. In such an 

event, these farmers would keep the loan proceeds and the 

interest due on the loan would be waived. The CCC would then 

own the commodity inventories until the market price rises 

sufficiently to allow the CCC to dispose of them. Several 

alternatives are possible, including disposal through subsi

dies to certain domestic consumption programs (food stamps, 

school lunches, etc.) and export subsidies in the world 

market. Indeed, distribution of CCC stocks has paved the way 

to some specific foreign markets for private sector firms, 
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making possible transactions they would not otherwise have 

made. However, certain regulations affect the ability of the 

ccc to dispose of stocks in the domestic or the world 

markets. stocks cannot be disposed of on domestic or world 

markets unless the domestic price is more than 150 percent of 

the loan rate nor can they be disposed of in the world market 

if additional supplies would perturb the production plans of 

the receiving country by delaying their own investment in the 

production sector. As a matter of fact, when markets are 

strong enough to push the price above the reserve release, 

higher CCC resale minimums would keep the CCC reserve off the 

market until farmers had sold their reserves held under FOR. 

A 1981 amendment provided that the CCC reserve would not be 

sold in the domestic as well as in the world market at less 

than 110 percent of the FOR release price. 

Donations 

The CCC is in charge of the administration of PL 480. 

Under this law, the us government provides food aid to 

recipient governments out of CCC stocks. However, it is 

stipulated that these donations cannot disturb the recipient 

countries' domestic food production and expansion programs. 

The Food Security Wheat Act requires the us government to 

keep a temporary reserve stock of up to 4 million tons of 

wheat for emergency and humanitarian needs to developing 
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countries. This reserve may be replenished from CCC-owned 

reserves or from purchases from producers. 

Barter Programs and Transfers 
to Government Agencies 

The CCC stocks may be exchanged for strategic 

materials that the US does not produce in sufficiently large 

amounts or that cannot be easily or cheaply stored. 

The CCC is required to barter with any country of the 

free world, provided that these barter exchanges do not 

perturb world prices of these agricultural commodities. 

Finally, CCC stocks may be transferred to other US government 

agencies abroad that may use them for domestic consumption 

purposes or the consumption of US personnel abroad. 

Commercial Export Subsidies 

The US government has provided export subsidies to US 

exporters to enhance their export willingness when the world 

price is below the domestic price. Moreover, it has also 

provided direct loans through the CCC. These are guaranteed 

loans to importing countries through commercial banks to help 

expand their import demand capabilities. It has been 

accepted that such subsidies affect development in receiving 

countries. However, their impacts have varied according to 

the nature of the subsidies. Some critics have pointed out 

the negative impacts on agricultural expansion of receiving 

countries, and others have cited negative impacts on the 
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revenues of competing exporting countries. In any event, 

these subsidies usually are justified on social grounds (food 

securi ty, income distribution, economic development, etc.), 

and most countries do subsidize their agriculture in one form 

or another. In the case of the US government, it has, under 

the CCC, exported or caused to be exported or donated US 

agricul tural products to developing foreign markets. The 

Export Enhancement Program (EEP), a special program under the 

CCC, has been used to assist private exporting firms in 

making sales to foreign buyers who have difficulty obtaining 

commercial credit and where other developed competing 

countries have been displacing US exports. In fact, under 

USDA approval, some private lending institutions extend 

short-term credit for purchases of US products, and the CCC 

guarantees repayment and a SUbstantial part of the interest. 

It has been observed that export subsidies under PL 480, 

began in the mid 1950s, have been positively related to 

private sales. In more than one occasion it has been 

reported (Gilmore 1982) that PL 480 export sales have been 

used to help clear the way for more US private sales to get 

into the world market. It follows that the greater the level 

of PL 480 exports, the larger the level of commercial 

exports. However, observed data, at least in the case of 

corn, have not been supportive of the theory mentioned above. 

A comparative study of Figures 2 and 3 tends to support the 
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argument that PL 480 export supply displaces commercial 

exports and therefore, contradicts the widely accepted theory 

as stated by Gilmore (1982). 

Indeed, the result of export subsidies has been the 

depression of prices in the international market that has 

income and substitution effects in importing countries. 

These effects will be discussed at length in a later chapter. 

Depressed prices in the world market signal to producers in 

the rest of the world to allocate fewer resources to produc

tion of those goods whose prices have been depressed and also 

encourage consumers to buy those goods whose prices have been 

lowered by international factors rather than from more 

efficient production in the domestic market. 

Accordingly, critics have characterized the admini

stration of export subsidies from the US as a deterrent to 

domestic production in other competing developing countries, 

thereby contributing to the debt burden of most developing 

countries. For instance, Argentina lost a grain deal with 

Brazil when the us offered to sell wheat to Brazil on credit, 

and a recen't study by the Foreign Agricultural service (FAS) 

showed that had the us discontinued these programs, Argentina 

would have been able to expand its market share and repay its 

foreign debt on a more timely basis. An additional cost of 

these programs has been the disruption of traditional trading 

ties. competing trading countries are forced to look for 
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other outlets where they may be able to beat the subsidized 

price offered by the us. 

In summary, these interventions have changed trading 

partners and have lowered the world price of grains to the 

detriment of exporting developing countries and to the 

benefit of importing developing countries. 

The original objective of PL 480 was to dispose of 

grain surpluses. However, over the years the emphasis has 

shifted toward humanitarian, foreign policy, and market 

development objectives. Implementation of PL 480 also has 

been detrimental to producers of receiving countries. 

Nowadays, some precautionary measures are being taken to 

avoid disturbance of existing trade ties. Indeed, under 

Title I of the law it is requested that the recipient country 

not sUbstitute PL 480 imports for supplies it would have 

otherwise purchased. This provision has been hard to en

force. Flaws of PL 480 have continued to have their effects. 

Title III stipulates that loans are forgiven if 

proceeds of sales are used for development purposes within 

the country. It has been argued (McCalla) that, depending on 

how these projects are administered, they mayor may not be 

beneficial to the recipient country in the short or longer 

run. 
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Implementation of PL 480 

The procedure used to implement PL 480 is very 

important since it may provide insight into the dynamic 

nature of the structural form of the model to be used. 

Government red tape could delay the functional relationship 

of some policy tools vis ~ vis the world price as well as 

vis ~ vis the behavior of competing countries. The imple

mentation of the policy involves several steps whose most 

important aspects are given below. 

Signing of the Treaty 

Signing of the treaty involves negotiation between 

the US government and the government of a friendly country, 

setting the general guidelines for program implementation, 

and gives authority to relevant agencies to act according to 

the scheme set forth by the treaty. 

Purchase Authorization 

The recipient country thereafter will request, 

through its embassy, authorization to purchase agricultural 

products through the USDA's office of the general sales 

manager. This purchase authorization is a detailed document 

that specifies the quantity and quality of the commodity 

purchased and conditions under which CCC financing will 

occur. 
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Subauthorization 

The government of the receiving country may then 

issue a subauthorization to a private firm or government 

agency that gives the right to be an "approved applicant." 

By the same token, it would also select a domestic commercial 

bank that has a correspondence relationship with a US bank to 

handle all the transactions. 

Letter of Commitment 

The importing country will request the CCC to write a 

letter of commitment to the US bank in charge of handling the 

transactions. Content of the letter would explicitly name 

the US bank, approved applicant, and Federal Reserve Bank (as 

an agent of the CCC) which are involved in the transaction. 

Moreover, it would commit the CCC to refund all expenses 

committed by the US bank on behalf of the foreign bank. 

The Sales Contract 

Under the sales contract, the approved applicant con

tracts with a US exporter to purchase the commodity referred 

to in the agreement. A public tender offer specifies that 

the transactions are taking place under PL 480 terms. The 

contract agreed on must be approved by the USDA and be within 

the expected range of the export price. The sale must then 

be registered with the USDA. After the document is approved, 
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the exporter can then report at the US bank to receive pay-

ment for his export. In the meantime, the approved importer 

in the foreign country requests a letter of credit from the 

foreign bank in favor of his supplier in the us. This letter 

of credit authorizes the exporter to draw drafts that will be 

honored by the correspondent of the foreign bank in the us. 

Loading, Shipping and Payment 

The exporter buys the commodity either from a regular 

commercial source or the CCC. The importer arranges for the 

shipment on a Free On Board (FOB) or Free Along Seaside (FAS) 

basis. Once it is loaded on US ships the exporter receives a 

bill of lading, which is a receipt of the commodities loaded. 

The bill is delivered by the ship's master and serves as 

evidence of the terms agreed upon under the contract. It 

also guarantees the change of ownership. Once the exporter 

reports to the US bank with the bill of lading, he will 

receive payment and the US bank will be credited by the 

Federal Reserve Board (FED), which acts on behalf of the CCC. 

The US bank informs the foreign bank of the transaction and 

transmits the original bill of lading and other documents to 

the US correspondent. Once the foreign bank receives the 

bill of lading it requests payment from the importer and the 

importer's bank transfers these funds into the account of the 

receiving government. If the sale is a dollar credit sale, 

the receiving country's central bank will transfer funds to 
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its correspondent according to the terms of the agreement. 

However, if it is a sale for local currency, the US treasury 

will request the foreign government to make available to the 

US government local currency account an amount equal to a 

certain percentage of the total disbursement. Under a 

private trade dollar credit sale agreement, the private trade 

exporter will receive the bill of lading without delivery of 

local currency to the bank, since it incurs a debt obligation 

to the US government in dollars. The importer uses the bill 

of lading to obtain possession of the shipment. The local 

currency generated by PL 480 sales are owned by the US 

government and deposited in an interest-bearing account of 

the US government in a foreign bank. Currencies owned by the 

US government are broken down into restricted and unre-

stricted kinds. Restricted currencies are reserved for 

financing economic development projects in the receiving 

country. Unrestricted currencies can be used to run the 

everyday business of the US embassy. 

The Economic Argument Concerning Government 
Intervention and Its Consequences 

Government and Market Allocations 

Efficiency in allocation, as is well known, requires 

a market institution to carry out the functions of what to 

produce, how to produce, and for whom to produce. However, 

the market may fail to achieve the objective of equitable 
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income distribution since whether equity has occurred or not 

is a subjective determination. Therefore, a complementary 

institution, a collective decision-making body--the govern

ment--often comes into play and adjusts the distribution of 

income across individuals. The government as an allocating 

institution differs from the market allocation process in the 

sense that the government presumably represents collective 

decision-making rather than individual decision making. This 

implies that individuals give away some of their privileges 

when they allow government to legislate on their behalf. 

Government affects the private sector through provision of 

public goods, enforcement of laws, regulations, taxes, sub

sidies, and government expenditures intended to help achieve 

an income distribution that would not be achieved by the 

market. This has been the behavior of the US government 

toward the agricultural sector since the time of the Great 

Depression. 

Indeed, the US government has intervened to help 

secure a higher income level to farmers and there is no 

indication that the government will depart from such behavior 

in the near future. Any attempt at welfare analysis there

fore cannot possibly ignore government intervention, which 

has been a driving force directed toward equitable distri

bution of income over the years. The US government has 

influenced the agricultural production process at two levels: 
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allocation in the production decision (acreage control) and 

the distribution level (price control). One objective of 

policy analysis has been to determine which forms of 

government intervention have provided the least amount of 

distortion in the market (Gardner 1983) because minimizing 

policy induced distortion has been considered the first best 

solution. It is therefore important to have a clear concept 

of productive and distributive efficiencies in order to 

identify which approach best meets the criterion of resulting 

minimum distortion. As is well known, production efficiency 

occurs when it is impossible for society to reallocate 

existing resources so that more of one good is produced 

without producing less of the other. Once inputs are used 

efficiently, the value of total output is maximized. The 

next problem that follows is the distribution of outputs. An 

efficient distribution, or a Pareto efficient allocation, 

occurs when it is impossible to underta]ce further adjustment 

in income distribution without harming anyone else given 

available resources and community preferences. Producti ve 

efficiency, therefore, is a necessary condition of Pareto 

efficiency. 

It has been argued, however, that any government 

intervention at the production level is expected to result in 

some efficiency costs at the distribution level. Government 

intervention at the distribution level, on the other hand, is 
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viewed as distorting only the efficiency at that level since 

reallocation of resources could be made at the production 

level to avoid constraints imposed at the distribution level. 

Gardner (1983) has shown that efficiency losses caused by a 

price distortion (i.e., minimum price policy), provided that 

supply and demand curves both have the same slope, result in 

a lower rate of efficiency loss than does a land diversion or 

acreage reduction program such as the ('De that has been' 

implemented by the US government to achieve a certain level 

of welfare in a closed economy. 

As a matter of fact, welfare is a broader concept 

that includes not only the pursuit of an abundance of goods 

and services but also an equitable distribution of national 

income. Income distribution has been the backbone of US 

agricultural policy development. 

Viewed from a historical perspective, a larger 

portion of the farm population lost relatively more income 

during the Great Depression than did the non-farm sector, 

which then constituted 75 percent of the population. Indeed, 

prices of farm products declined a great deal relative to 

prices farmers had to pay for production inputs, such as farm 

machinery, fertil izer, fuels, and feed. The relative farm 

price decrease forced farmers to look for efficiency gains 

and an expansion of the volume of their products in order to 

preserve their income levels. The search to improve farm 
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efficiency through the use of private and public sector 

research induced more production, and the resulting larger 

surpluses entailed lower prices. Marginal farmers were 

eliminated from farming. In the non-farming sector, there 

was a large income effect. The steady rise in the wages and 

salaries in the non-farm sector expanded the non-farm 

industry and helped absorb excess labor from the farm sector. 

Those who remained were forced to expand their land base and 

buy more machinery. Finally, as real incomes increased, 

consumers spent a declining portion of their income on food 

and other farm products. The fact that the demand for farm 

products has increased less than that for other goods and 

services has required continuous resource adjustments in 

farming, which have occurred through the continuous outflow 

of labor from the farm sector. 

Overall results are that, today, American farms are 

larger, more capi tal intensi ve, and more special ized than 

several decades ago. Their basic function is to provide raw 

materials for processing and marketing by the non-farm 

sector. These structural changes in us agriculture toward 

fewer and larger-sized farms and the dependency between the 

farm and the non-farm sectors are the results of economic 

growth, mechanization, resources mobility, and public policy. 

Of these, government policy seems to have been of the most 

importance. Public programs intended to help family-owned 
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and -operated farms have nevertheless encouraged large-sized 

farms and discouraged small-sized farms. Federal tax policy, 

for instance, encourages the conversion of farm income into 

capital gains which are taxable at a lower rate and allow 

more investment credit and accelerated, depreciation. The 

fact that the effective income tax rate has been generally 

lower for farmers has been seen as a signal from the govern-

ment to attract more people into farming. The impacts of 

public pOlicies on farm organization are therefore incon-

sistent. Indeed, while the government-subsidized credits 

help small farms to have access to credit they couldn't get 

otherwise, they also help large farms expand their businesses 

which, in turn, lowers their costs and makes it more diffi-

cult for small farmers to compete. 

US Farming structure and the 
Agricultural Trade Chain 

The government policies examined above have influ-

enced the characteristics of the us farming industry and its 

control of over 62 percent of world trade in corn. The US 

farm sector currently can be roughly divided into three major 

groups. The first, which accounts for about 68 percent of 

total receipts that accrue to the farm sector and 58 percent 

of the total debt, is dominated by a small number of corpo-

rate firms (USDA Annual Report 1985). Some have control of 

the agricultural chain of trade. They are multinationals, 
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integrated vertically ana horizontally, mostly established in 

the US, with affiliates allover the world. They control 96 

percent of US wheat export and 95 percent of corn and have a 

strong hold on the world trade of corn. Farmer cooperatives 

account for 40 percent of US production but for only 4 

percent of total US agricultural exports (Gilmore, 1982). 

The second group of farmers accounts for 16 percent 

of all farms and generates 19 percent of all farm receipts. 

Average annual income of members of this farm group ranges 

between $40,000 and $99,999. The remaining group is com-

prised of 1.7 million farms (71 percent of the nation's 

total) . These farms have an annual gross sales of less than 

$40,000 and farming is their major source of income. 

Althopgh most farms are operated by families or 

individuals, corporate farms account for 2 percent of all the 

farms and produce 22 percent of all farm output. However, 

multinationals control about 95 percent of US trade in corn. 

It follows that family farms dominate the production of major 

crops supported by the government and have little access to 

export markets, which are heavily protected by multina-

tionals. Rather, their major role has been to supply the 

multinationals that, in turn, trade in the world market. 

Multinational cartels have lobbied legislators on 

every aspect of grain production and trade and have, for most 

part, worked against the interests of farmers cooperatives. 
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Multinationals have influenced the government to deny guaran

teed loans to farmer cooperatives when they tried to obtain 

such favor in order to trade on the world market. Farmers 

have gained a stronger hold at the agricultural end of the 

production chain. 

The concentration of multinationals in trade has 

perturbed the chain of US agricultural production and world 

trade. structural inefficiencies and inequities (resulting 

from monopolist behavior) have eroded the world economy for 

the benefit of a very few. Indeed, it has been shown2 that 

the world price of corn is strongly and positively related to 

the price received by US farmers in the domestic market. It 

follows that a price depression in the wm:ld market will 

depress prices in the domestic market. However, large 

corporations in the farming sector benefit from transfer 

payment from the treasury that would keep their production at 

a level that would not otherwise be as high. Excess supply 

is exported in the world market, where they also receive all 

sorts of government supports. It follows that while domestic 

2 Regression of the price received by farmers (USCHP) 
in the us on the world price of corn (CWPFOB), has shown a 
strong positive correlation (based on first difference): 

USCHP = .0097 + .0207 CWPFOB 
(.124) (.0013) 

R2 =.72 F = 427 D.W = 2.05 



Table 2.1. Distribution of corn farms, acreage and sales in the US, 1985. 

Cropland 
(acres) 

1-99 

100-249 

250-499 

500-999 

1000+ 

Total 

Source: 

Number of Farms 
by Size Category 

240,726 

235,329 

155,324 

70,318 

21,011 

722,708 

% of Total 

33.3% 

32.6% 

21. 0% 

9.0% 

2.9% 

100.0% 

USDA Economic Research Service, Ag. 

Sales of 
Class 

Less than 
$2,500 

5000 to 
9999 

10,000 to 
39,999 

40,000 to 
99,999 

100,000 to 
499,999 

500,000+ 

Number of % Total 
Farms by 

Class of Sales 

57,185 7.9% 

118,588 16.0% 

245,280 34.0% 

195,729 27.0% 

26,707 3.7% 

5,362 .8% 

Information Bulletin #483. 

0'\ 
W 
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and world prices may be depressed, a large portion of multi

national firms are shielded from those negative effects by 

government transfers. 

This study provides evidence that will permit an 

assessment of US government behavior in supporting large 

firms in the world market, while crippling the foreign 

exchange earnings of developing exporting countries. 

structure of the us Corn Farming Industry. 

us corn production is concentrated in the corn belt, 

Lake states and the Northern Plains. since 1950, the corn 

belt has accounted for 50 percent of us corn acreage. The 

Lake states share has been increasing and was 18 percent of 

total production in the early 1980s. The Northern Plains has 

kept a 15 percent share of corn acreage since 1960. 

The Lakes states' expansion in corn materialized to 

the detriment of some southeast and Delta regions due to 

competition from other crops (wheat and soybeans). In 1980, 

for instance, 919,000 farms, or 80 percent, came from the 20 

largest corn-producing states. In the same per iod total 

cropland devoted to corn was 186 million acres, averaging 

257 acres of cropland per farm and $60,000 worth of sales. 

In Table 12.1 above, we can see that farms growing 

corn with 500 acres or more accounted for 13 percent of the 

total corn farms and 41 percent of corn production. Farms 

with 100 acres of cropland accounted for one-third of farms 
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growing corn but produced only 7 percent of the corn. Almost 

45 percent of farms harvesting corn were classified as grain 

farms. 

Corn was the primary crop cultivated by all farms, 

accounting for 38 percent of total cropland. The second was 

soybean (20 percent) and hay (14 percent) for livestock feed. 

Sole proprietorship was the only predominant form of owner

ship of farms growing corn. It accounted for 88 percent of 

the total in the early 1980s. corporations (2 percent) and 

partnership (10 percent) split the remainder. More than 90 

percent of the corporate farms producing corn are family

held corporations (USDA: ERS Agricultural Information 

Bulletin #483). 



CHAPTER 3 

CORN PRODUCTION AND TRADE IN 
ARGENTINA AND THAILAND 

General Overview of Argentina 
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Argentina occ1lpies an area of 1,065,189 square miles 

(about one-third the area of the US); total cropland area is 

about 30 million hectares. Geographically, it is the second 

largest country in Sout-.b America. Its population is about 35 

million people. 

Argentina's corn production area is located between 

latitudes 32°and 36°south, which is near the middle of the 

country in the humid Pampas. The majority of the nation's 

corn is produced in the northern part of Buenos Aires 

Province and in the 'southern Province of Santa-Fe; the rest 

is produced in Cordoba Province and in other small areas 

across the country. 

Argentina's Corn Production and Trade 

Corn production in Argentina is conducted in rotation 

wi th other crops such as soybeans and wheat. In general, 

farms in Argentina are small and practice SUbstantial diver-

sification. Several economic reasons have been mentioned as 

deterrents to increasing farm size. Among others are that 

the relative input/output price ratio has been set at a level 
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that discourages the use of highly productive inputs such as 

fertilizers and machinery. However, the use of crop rotation 

to restore soil fertility is officially encouraged. 

The situation described above has been reinforced by 

a lack of institutions that, will provide credit to small 

farmers. Accordingly, farmers have felt a need to find ways 

to finance farm expansion from their personal funds. Because 

the diversification of crops in Argentina serves as a form of 

crop insurance, farmers spread the risk of a given crop 

failure over several crops to guarantee themselves a certain 

level of income. The competition between cattle and corn 

depends mostly on the relative price ratio of corn and 

cattle. If the price of corn is low relative to the price of 

cattle more land will be diverted to the production of cattle 

and vice versa. 

Argentina's share of the world export of corn has 

increased from 8 to 12 percent in the early 1980s due to the 

US grain embargo on exports to the USSR. Argentina's exports 

reach out the world over. Moreover, agricultural export 

revenue accounts for approximately 80 percent of Argentina's 

total export revenue and has remained constant over time 

(Global Review of Agricultural policies, 1985). The corn 

export share of total export revenue has declined steadily 

from 17.5 percent in 1975 to 6.3 percent in 1980 (SALA). 

However, the volume of corn export has remained constant 
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(see Figure 4) and represents 12 percent of the world market 

share. The fact that the volume of Argentina's corn export 

has remained constant while the percentage of export revenue 

has declined suggests that the average price of corn in the 

world market has gone down substantially (everything else 

held constant). 

The FOB Buenos Aires price for corn in Argentina is 

based on the Free On Board (FOB) Gulf of Mexico prices quoted 

in dollars, which are related to the Chicago Board of Trade 

prices. They are also a function of transportation costs 

from the production site to the port of delivery. The most 

popular domestic base price for corn is the Free Along 

Seaside (FAS) Buenos Aires prices. These prices are computed 

on the basis of operations in the Buenos Aires Board of Trade 

for delivery at the Buenos Aires harbor, and they vary with 

the exchange rate, FOB Buenos Aires price, and the export 

taxes for corn. The FAS prices are therefore equal to the 

prices at the production site plus transportation costs and 

marketing margins. The FOB Buenos Aires prices are a 

function of the Gulf of Mexico prices and the cost of 

transportation between these two ports. All world price 

quotations in Argentina are made on the basis of the FOB 

Buenos Aires prices. Therefore, from the farmers' point of 

view, the revenues of their exports are computed in terms of 
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dollar FOB Buenos Aires prices converted into Australes at 

the free market exchange rate. 

It has been reported that there are two other base 

prices for corn in Argentina. They are the FAS Rosario price 

and the FAS Bahia Blanca price that reflect the operations 

from the Rosario and Bahia Blanca Boards of Trade. The 

production from all other zones are determined at the Buenos 

Aires, Rosario and Bahia Blanca markets. In terms of the 

volume of activities in 1985, the busiest port was Rosario, 

with 41 percent of the total corn exported, followed by 

Buenos Aires with 19 percent and Bahia Blanca with only 3 

percent. 

costs and Benefits of Export Taxes 
and Exchange Rate Controls 

Argentina has implemented a variety of policies to 

help achieve its economic objectives. These have included 

exchange rate controls, high trade taxes, and import re-

strictions. The presence of hyperinflation in Argentina has 

prompted the policy makers to overvalue the exchange rate in 

order to control inflation and the outflow of foreign 

exchange. The policy makers have believed that the hyper-

inflation resulted from importation of foreign goods bought 

with "undervalued" Australes. However, in overvaluing their 

currency as a response they have disproportionately encour-

aged the consumption of foreign goods and penalized their 
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Moreover, the policy makers coupled exchange 

rate controls with an export tax policy which made matters 

worse. Indeed, a heavy nominal tax is levied on agricultural 

products, and specifically corn. These two tools combined 

have had negative effects on general export levels. An 

overvalued currency or an export tax for a small trading 

country like Argentina will have the effect of reducing the 

domestic price level so that, when added to the on going 

domestic price, the Argentina border price will equal the 

world price. While such policies, as implemented by the 

Argentine government are benefiting consumers and penalizing 

producers, they are very counterproduct i ve. Timmer et al. 

(1983) argue that policy interventions, relative to the free 

trade standards, incur some efficiency costs in production as 

well as on the consumption side. Bale and Lutz (1981) 

estimated that the corn pricing policy in an average loss of 

5 million metric tons in Argentina in 1976. These estimated 

losses were shared by consumers and producers. The producer 

opportunity costs were estimated to be about $433 millions in 

current prices and the consumer gains were evaluated to be 

$150 million. Accordingly, the efficiency losses were 

estimated to be around 273 million dollars. 

Some protectionist arguments tend to emphasize the 

long run benefits of these policies in terms of the matura-

tion of infant industries, food security, etc. However, in 
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the long run, short run efficiency losses may accumulate and 

offset the long-run benefits. 

In Argentina, producer prices are set through nego

tiations between labor unions, the government, and the 

industry. These prices, measured by the consumption expen

diture of an average family on a basket of goods in the major 

cities, are adjusted regularly to reflect the real cost of 

living in the country. However, critics have argued that the 

composition of the basket has been distorted over the years. 

Indeed, the official consumption basket has disproportion

ately contained more food than non-food items, so that the 

index is biased to reflect mostly the price of food items. 

Consequently, the parity prices, the terms of trade between 

the farm and non-farm sector, are biased in favor of the non

food sector. The relative price set by policy makers 

discriminates against farm products and therefore reduces the 

income of farmers. Such a scenario implies low demand for 

industrial sector items. As a result, the inefficiency of 

the price determination in Argentina has impacted negatively 

on the overall growth of the economy. 

The agricultural reforms that took place in the early 

1980s were motivated by the circumstances surrounding the 

US/USSR grain embargo. As a consequence, Argentina increased 

its market share in the world market. The government has 

since moved more cautiously toward freeing trade and the 
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exchange rate. In 1985, it took a series of measures known 

as the Austral Plan to free the economy from burdensome 

taxes. So far, the plan has been successful in reducing the 

inflation rate from 1000 percent to 100 percent per year. 

The rate of protection of the currency has decreased to about 

15 percent and the export taxes on agricultural products have 

been reduced as well. Consequently, government revenue has 

fallen, since agricultural export earnings constitute 80 

percent of foreign exchange earnings and 15 percent of 

government revenues. 

Argentina's agricultural sector has been heavily 

taxed to subsidize the manufacturing industry in order to 

help it compete in the domestic as well as the world market. 

These taxes range from 20 to 50 percent of world prices. 

Furthermore, exchange rate controls are an important aspect 

of the structure of incentives to agricultural production. 

Exporters are compelled to convert their foreign exchange at 

the official exchange rate, which has been usually 10 to 20 

percent below the market exchange rate. The export taxes 

combined with the exchange rate controls drive a wedge 

between FOB export prices and domestic prices. Domestic 

grain prices run about 75 percent of the world prices. 

Argentine economic policies have penalized the local 

agricultural sector. While exchange rate policies have 

increased the price of agricultural goods relative to world 
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prices, import taxes and protectionist policies have offset 

the overvalued exchange rate and have increased the prices of 

agricul tural inputs that are needed to expand agricultural 

production. As a result, these policies have distorted the 

structure of incentives for production in the agriculture 

sector. Nevertheless, Argentina's 

remains competitive; because, despite 

productive policies mentioned above, 

agricultural sector 

all these counter

Argentina domestic 

prices are 25 to 30 percent below the world price of corn. 

Argentine Agricultural Pricing Policy 

Argentina's government has used price support poli

cies ineffectively since the 1930s. Indeed, the exchange 

rate, export taxes, and inflation have been at odds with the 

agricultural price support policies, thus rendering the 

latter ineffective. Furthermore, the management of these 

price policies has been inefficient at best. In practice, 

the government announces the support price level after the 

planting season and often fails to index the price level to 

inflation. As a result, the support price is set at a level 

that is inadequate because it falls well below the market 

price level at harvesting time. This causes producers to 

make their decisions on the basis of market prices and price 

expectations without considering the support price. The high 

inflation rate makes support price management impossible to 
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implement. Indeed, domestic prices in Argentina are lower 

than the world prices. 

Moreover, when support prices are higher than spot 

prices farmers waive their rights to the support price level 

by selling to private traders at a lower price in order to 

earn some immediate cash. This is because the marketing 

board in Argentina pays for only a portion of the total 

output at delivery time, with the balance paid sometime 

later. By that time inflation will have reduced the support 

price below the market price. In the late 1960s ,a dual price 

system was started. This dual price system was initiated by 

the simple fact that farmers were selling their commodities 

below the support prices. Thus the government was con

strained by facts to recognize actual trading prices. 

Accordingly, policy makers legislated a minimum price level 

below the support price. Under it, trading would occur at 

the minimum trading prices, regardless of the support price. 

Indeed, trading prices were established at a level that could 

not provide reasonable profits to farmers and also the 

methods of computation were illegal, but they are still used 

as a basis for calculating border taxes. 

As described above, the structure of production 

incentives in Argentina has not been conducive to higher 

agricul tural production levels but to more consumption in 

urban areas. The objective of such policy has been that of 
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Consequently, a 

large profit margin will be allocated to foreign investors in 

order to attract more foreign capital to insure the indus

trialization of the economy. Such scenario is common to most 

developing countries. 

General Overview of Thailand 

Thailand occupies an area of 512,000 square krn that 

I ie in the middle of continental southeast Asia. Of the 

total area, 24 percent is classified as farrnland~ this 

amounts to .24 hectares per capita. Thailand's population is 

around 53 million people and the annual rate of population 

growth in 1985 was 1.8 percent per year (down from 3.1 per

cent in the 1950s). Its population density is 100 people per 

square kilometer. 

Corn production is scattered throughout the country, 

but the highlands around the central plain are especially 

suited for this type of crop. Weather conditions usually 

permit commercial growers to produce two crops a year. Until 

the late fifties, the major emphasis in agriculture was on 

rice, with secondary emphasis on rubber. Rice accounted for 

about 50 percent of the value of all the export commodities. 

However, in the seventies, corn production increased and 

Thailand has become a net exporter of corn. Corn's contri

bution to total export earnings has outpaced that of rubber 

and has become second to rice. Corn production is carried 
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out in rotation with other crops such as rice, barley, and 

sorghum. In general, it is dominated by small holders who 

own the land they till. However, tenancy is widespread in 

some parts of the central plains. Although the average size 

of individual land holdings for the whole country was 5.6 

hectares during the late seventies, considerable size 

differences have existed within different regions and are 

related to different natural factors. In the north, where 

there are close to 4.5 million agricultural households, the 

terrain is mostly mountainous. In the upper part of the 

region, the average holding is about 2.2 hectares. wi th 

controlled irrigation, most of this upper area, has the 

ability to support both wet and dry season crops. This has 

led to land subdivision so that the typical farm in this 

region has slightly over one hectare. 

The lower part of this area has features similar to 

those of the central plain. The average size of farms there 

is 4 hectares, and rice and corn are the major cash crops. 

In the northeast, soil is generally infertile; therefore, 

large holdings are required to meet sUbsistence needs. The 

average size of the holdings is also 4 hectares. central 

Thailand contains about one fifth of the nation's households 

and farm sizes are very variable. In the upland to the 

northeast of the plain, where corn is grown commercially, the 

typical farm size is close to 6.5 hectares. In the south, 
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where the rugged terrain makes agriculture difficult, weather 

conditions have favored growth of rubber trees. The typical 

household occupies about 3 hectares: 1.5 hectares of trees 

and small areas of coconut or fruit trees and rice. 

General Macroeconomics of Thailand 

Thailand's major economic activities are farming, 

fishing, mining and light industrial production. Agriculture 

employs 75 percent of the total labor force and contributes 

about 20 percent of the GDP (1982) and 52 percent of the 

total foreign exchange earnings. The growth rate of the 

agricultural sector was 4.6 percent from 1970 to 1981. 

However, manufacturing contributed 20.6 percent of the GDP in 

1982 and had a growth rate of 10.4 percent for the same per-

iod. since the early 1960s, Thailand has adopted private 

ownership of capital, free market and free international 

trading stances. These policies combined with stable fiscal 

and monetary policies at the time resulted in a sUbstantial 

economic growth of 6.7 percent between 1960 and 1982. 1 Real 

per capita income grew at a remarkable average rate of 4.1 

percent annually for the same period. These high economic 

growths were complemented by relatively low rates of infla-

tion and stable exchange rates. 

1Economic growth in Thailand was 7.1 percent between 
1958 and 1973; it slowed down to 6.4 percent after the world 
recession of 1973. 
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stability was achieved with no control on the foreign 

trade, although at times protective tariffs were used at very 

limited scope. As result of the open market economy and very 

conservative monetary policies, Thailand's domestic inflation 

followed closely the inflation rate of the dollar, which 

fortunately for Thailand, was very low at the time and never 

went beyond the 4 percent annual mark until 1973. 

The post 1973 period experienced an unbalanced econ-

omic growth for Thailand. World recession forced Thailand's 

economy into a fiscal deficit coupled with heavy borrowing 

from foreign commercial banks. The exchange rate baht/ 

dollar became very volatile, and its decline was reinforced 

in the late 1970s when the dollar began to appreciate. In 

1981, Thailand currency devalued by 15 percent. It has been 

observed, however, that since 1982 the pattern of the economy 

returned to the pre-1973 stability coupled with more equit-

able distribution of income. Reports indicates that less 

people are living below the poverty line today than twenty 

years ago. 2 

Thailand has maintained a chronic trade balance 

deficit for over 20 years, due mainly to a constant deteri-

oration of its terms of trade. In 1982, for instance, the 

import price index (1975 = 100) was 227 while the export 

2The proportion of people living below the poverty line 
declined from 57 percent in 1958 to 24 percent in 1982. 
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This relationship has existed on more 

than one occasion and the results of this study will shed 

some light as to the causes of these occurrences. 

Foreign Trade in Agricultural Products 

The leading crop for export earnings has been rice, 

followed by corn and rubber. In the 1960s rice contributed 

about 30 percent of total foreign exchange earnings. This 

proportion has declined to 12 percent in the 1980s. Corn's 

contribution has moved in the opposite direction and in

creased from about an average of 6.3 percent. in the 1960s to 

10 percent in the 1980s. At the same time, Thailand's share 

of the world market for corn has increased from 1.8 percent 

in the 1960s to about 5 percent in the 1980s and its export 

volumes have been increasing ever since (see Figure 5). The 

major destinations of Thailand corn are Japan, Taiwan, China, 

and some African and Latin American countries. 

Japan also buys about 25 percent of all of Thailand's 

exports, while the EEC is second with 23 percent. The US 

contributes 12 percent of Thailand's total foreign exchange 

earnings. 

followed 

The proportion of corn produced and exported has 

a downward trend (Figure 6). In general, the 

economy has experienced a slowdown from a 7.1 percent growth 

rate in the sixties to a 6.2 percent growth rate in the early 

eighties. 

tion, from 

Nevertheless, expansion in 

the early sixties through 

agricul tural produc

the seventies, was 
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resulted in part from expansion of areas under cUltivation in 

response to higher world prices. This area expansion 

increased the real value added in agriculture at a rate of 

5.4 percent between 1958 and 1973 and at a lower rate of 3.9 

percent between 1973 and 1982. The slowdown in the eighties 

came about as a consequence of both, using marginal land with 

lower productivity and in response to a sharp reduction in 

world prices. Consequently, average production costs in

creased and, with lower corn prices, Thailand's market share 

in the world market stabilized and later started to decline. 

It has been reported that Thailand begun to lose some 

of its major trading partners as a result of higher produc

tion costs (see Figure 7). As a reaction, the agricultural 

economy is actually changing its structural form from tradi

tional extensive agriculture toward a more intensive market

oriented sector in order to loosen up the constraints of lack 

of additional cultivable land. Thailand's government, with 

the help of the private sector, has set up a crop insurance 

scheme that will lower the risk factors for farmers adopting 

new technology. Some peripheral changes are also expected to 

be carried out in order to remove some of the inefficiency in 

management of the pricing policy. 

Agricultural policy Goals 

Government agricultural policies in Thailand have 

been designed to subsidize consumption in the urban areas and 
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Thus, these policies have been 

detrimental to the agricultural sector. One of the most 

prevalent form of export tax collection has been the rice 

export tax, called the "export premium". It is collected by 

the Ministry of Commerce and is a form of monopoly taxation 

where rice proceeds have to be sold to the Bank of Thailand 

at a below market exchange rate. Moreover, an export duty at 

an ad valorem rate of 5 percent collected by the Ministry of 

Finance, reduced to 2.5 percent in 1984, has been a major 

component of the tax revenue. It is reported that export 

taxes on agricultural products have been used as a tool to 

control prices and supply major portion of government 

revenues (Siamwalha, 1988). The price of inputs purchased by 

farmers has been higher than it would otherwise be. The 

foreign exchange earned through exports of agricultural 

products has been lower than they would otherwise be. 

critics have suggested that the implementation of these 

pricing policies is in conflict with others and has resulted 

in inefficiencies in the use of resources (Leslie Ross, 

1988). As result, resources have been flowing out of the 

agricultural sector into tax revenues. 

The government intervention in corn export between 

1965 and 1982 was largely motivated by the need to maintain 

Thailand's largest export markets, Japan and Taiwan. These 

two markets required long term contracts whose guarantee 



86 

necessitated that the government impose quantitative restric

tions on exports to markets other than Japan and Taiwan. 

Such export system generated an implicit export tax in the 

form of quota rents that has been calculated for the period 

from 1969 to 1981, to vary between 1.6 to 9.7 percent 

(Siamawlha, 1988). This implicit export tax was abandoned in 

1982 when Singapore and Malaysia developed their cattle 

industry and demanded more corn from Thailand. 

Thailand's private sector has been in charge of 

providing key services such as financing, storage facilities, 

transportation, and finding export markets. The government 

has complemented the efforts of the private sector in several 

ways. It has been investing in agricultural research and the 

communication of the results of this research to farmers, 

building roads, 

farm credits. 

supporting the 

and expanding the institutional sources of 

The export tax policy has been successful in 

cheap food policy, generating additional 

income for public investment projects and regulating the food 

surplus. Nevertheless, government-sponsored price guarantees 

and support prices have failed to reach the maj ori ty of 

farmers due to insufficient funding and inadequate storage 

facilities. 
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As expected, the structure of pricing policies in 

Argentina and Thailand have been similar but different from 

that of the US. Argentina and Thailand have distorted the 

input/output price ratio in favor of urban consumers. The 

policy objective has been to provide cheap food to cheap 

labor in cities and make available a large profit margins to 

foreign investors in order to attract more foreign invest-

ments and expand the industrial sector. This induced an 

outflow of labor from the rural area into the industrial 

sector. Unfortunately, the growth rate of the industrial 

sector has kept pace with that of the flow of labor (for 

reasons beyond the scope of this study) which resulted in 

unemployment in urban areas. 

Apparently, Argentine after policy price has not 

distorted the production pattern with respect to world 

standards. However, domestic inflation has plagued the 

efficiency of the pricing policy. 

Thailand after policy price structure induced a huge 

expansion of cultivated land. Marginal lands have been 

brought into cUltivation. As result, the production costs 

increased. Consequently, Thailand lost some buyers in the 

world market. As reaction, Thailand has allocated more 

resources in research and development to reduce production 

costs. 
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Trading and exchange rate policies in Argentina have 

been bound toward the objectives of maximizing government 

revenues. Indeed, Argentina has had both, implicit and 

explicit export taxes that have not helped expand the export 

sector but needed for purposes of raising government 

revenues. The implicit export taxes have been linked to the 

exchange rate protection. 

Thailand exchange rate and trade policies have shown 

the same pattern than that of Argentina with very little 

difference. Moreover, Argentina's as well as Thailand's 

foreign exchange earnings were constantly crippled by 

policies of some large competing exporting countries. Such 

doings have requested global policy to take care of the 

problem. 

As emphasized all along this research, the problems 

related to trades of agricultural products are global and as 

such they require global solutions as well. 
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CHAPTER 4 

ASPECTS OF THE THEORY OF PRICE SUPPORT 

This chapter explores the principles of the mechanism 

of price support in developed countries and their impacts on 

the redistribution of income within and beyond national 

boundaries. Taking the US as the relevant developed country, 

the objectives pursued by US agricultural policies and the 

different tools used to help reach the defined objectives are 

analyzed. The chapter begins with an expose of the princi-

pIes of the measurement of consumer and producer surpluses, 

which are later used to assess the welfare impacts of poli

cies. The second section develops a theory of the optimiza

tion of social welfare. This section facilitates an analysis 

of the objectives of agricultural policies in the US and the 

costs attached to pursuing them. The underlying assumption 

here is that in the policy setting process, policy makers 

would like to set a minimum price level that would suitably 

redistribute income in favor of farmers in spite of the fact 

that a minimum price creates a certain inefficiency. It is 

assumed that the society is willing to bear those ineffi

ciency costs in order to achieve the objective of income 

redistribution. The third section presents an investigation 

of the tools that are actually used to achieve the objective 
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of transferring income to farmers. These tools fall into two 

categories: supply control and trade policy tools. The sup

ply control tool (land diversion or acreage reduction) has an 

impact on the domestic excess supply and, thus, "indirectly" 

on the world supply. The assumptions here are that the US 

supplies the world market out of the excess supply generated 

by the minimum price policy. Accordingly, any policy aimed 

at reducing the excess supply will indirectly impact on the 

export supply. The trade policy tools (General Uniform 

Subsidy and Targeted Subsidy), however, have a qirect impact 

on export supply and import demand in the world market. 

Finally, an analysis of the welfare impacts of the alterna-

tive policies is conducted. This is done to prov ide an 

evaluation with a reference to economic theory of the impact 

of these policies on the welfare of the domestic as well as 

the world's consumers and producers. 

Measurement of Consumer 
and Producer Welfare 

This section will present a discussion of the various 

consumer and producer measures of welfare that exist in the 

literature and will discuss the ones that have been adopted 

in this study for the subsequent analysis. 

Consumer Surplus 

Several alternative measures of consumer and producer 

welfare are described in the literature. These are: the 
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producer and consumer surpluses, the compensating variation, 

equivalent variation, and the Paarche and Larpeyrer varia

tions. 

Discussion of the relative accuracy of each of these 

for measuring the actual size of transfers has been high on 

the agenda in most of the current welfare literature. The 

first economist to have mentioned this concept was Marshall 

(1920), but in recent years other economists (Cory et al., 

1981) have proposed new approaches to the measurement of 

consumer and producer surpluses. The main idea behind this 

concept of consumer surplus is best conveyed by Marshall's 

common sense definition as "the amount in excess of what a 

person is willing to pay for a thing over the amount that he 

is actually paying." To this end note that the demand curve 

for a product may also be regarded as the willingness to pay 

or the marginal benefit curve, because points along it show 

the maximum price the consumer is willing to pay for each 

additional unit of the product. Let us suppose that a 

consumer has an exogenously defined income level yO and faces 

a price P~, the price of the jth unit of good x or its ex-

change value (see Figure 8). Suppose, also, that each time 

the consumer is presented with one infinitesimally small 

additional unit of good x on a take-it-or-leave-it basis and 

forced to pay the maximum amount he is willing to pay for 

that unit or do without it. For the first unit the consumer 
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Figure 8: Concept of Consumer Surplus 
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would pay P~ (the exchange value would equal the willingness 

to pay), P~ for the second unit, P~ for the third unit, and 

so on. Under such a pricing scheme, the total expenditure 

(total exchange value) of the consumer would equal his 

willingness to pay. Next, let us assume that the coercion 

force that compelled the consumer to buy each unit at his 

maximum willingness to pay value vanishes and that, conse

quently, the consumer buys all units at their given market 

price. In such a situation, the total use value provided to 

the consumer on good x equals the total expenditure or total 

exchange value on good x plus a "bonus" that economists have 

named the consumer surplus. The consumer surplus (CS) at a 

given market price is therefore represented by the area 

between the horizontal market price line and the demand 

curve. Equivalently, the producer surplus is represented as 

the area between the mar)cet price line and the supply curve. 

A detailed derivation of the producer surplus will be 

presented in the following section. 

The concept of the consumer surplus derived above is 

a useful measure of consumer benefits or losses induced by a 

policy change. In essence, a change in the consumer surplus 

gives an indication of how much a consumer would have to be 

compensated in order to be just as well off after the change 

as before. If the change is one that on average makes the 

consumer better off, the consumer surplus tells how much the 
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represents the Marshallian demand curve, and Dc and DE 

represent the two relevant compensated or Hicksian demand 

curves. The equivalent variation (EV) is the amount of 

compensation, given or taken away from the consumer, that 

will leave the consumer at the subsequent level of utility 

(UI) in the absence of the price change. with AO as the 

initial equilibrium point, the amount AOAl" in income needs 

to be given to the consumer in order to achieve the higher 

utility level (at AI' along UI) should the initial price 

level prevail. However, as noted before, the ne~ equilibrium 

under the new price PI will be at point Al along UI. 

It is worth noting that if the commodity of interest 

is a normal good and we consider the case of a price decrease 

as above, then the compensated demand curve, in the sense of 

compensating variation, will lie below the uncompensated or 

Marshallian demand curve. This will imply that the compen

sation function if measured by the Marshallian demand curve 

will always overstate the benefits that would accrue to the 

consumer if this compensation is expressed as a compensating 

variation. Indeed the area PoADPI is larger than the area 

PoAEPI. If the commodity under consideration is an inferior 

good, it follows that the opposite result should hold. 

If, instead of facing a price decrease, the consu

mer has to deal with a price increase, then he will need to 

be given a certain amount of money, AoAI", in order to 
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consumer would be willing to pay to enjoy a lower price. If 

the change is one that makes him worse off, the consumer 

surplus indicates the size of the compensation that would be 

required to keep him as well off as he would be without the 

change. As is well known, there are compensating (CV) and 

equivalent variations (EV) versions of the above definition 

of the consumer surplus. The compensating variation (CV) is 

the maximum amount the consumer is willing to pay for the 

change if the change improves his welfare; if the change, 

however, is one that reduces his welfare, the CV is the 

minimum amount he has to be paid to induce him to accept the 

change. For the equivalent variation (EV) , if the change is 

one that, on balance, reduces his level of welfare, the EV is 

the maximum sum he is willing to pay to be exempt from the 

undesirable change. If, on the contrary, the change is one 

that on balance increases his welfare, the equivalent varia

tion (EV) is the minimum amount the consumer has to pay to 

enjoy the increased utility level. 

Laspeyres variation (LV) attempts to determine the 

exact change in income required to allow the purchase of the 

original quantities of all goods after prices have changed. 

Finally, the Paasche variation (PV) is designed to measure 

the exact change in income required to allow the subsequent 

purchase of a set of goods when facing the initial price 

situation. 
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Figure 9a illustrates the relationship between the 

price and consumption of a commodity of interest, an agricul

tural product Q (that can be a normal or inferior good), and 

an alternative one, called "Money" (M). Let Yo be the con

sumer income, which is exogenously defined. Let to and tl be 

two different time periods, and Po be the money price of Q at 

time to, and PI the price of Q at t l , where PI is lower than 

Po. At PO' the utility maximizing agent consumes at point AO 

on the original budget line and enjoys the level of utility 

Uo. At PI' he consumes at Al and enjoys Ul. Given Yo, the 

consumer enjoys a higher utility level when the price 

decreases from Po to Pl. Indeed, in the event of a price 

decrease two possible effects follow: the pure SUbstitution 

and pun! welfare (income) effects. The pure substitution 

effect (AOAO') will necessarily increase the amount of the 

commodity consumed, and the pure welfare (income) effect 

(AO 'AI) can, depending on the nature of the commodity in 

question (normal or inferior), increase, decrease or leave 

unchanged the amount of the commodity bought. 

The compensating variation (CV) is the amount of 

money, equivalent to AlAO" that needs to be taken away from 

the consumer in order to leave him as well off as he was 

before (when he was 

reestablished on Uo 

corresponds to the 

on UO), where 

at point AO'. 

area POAEPI in 

such an equilibrium is 

This amount of money 

Figure 9 b , where Dr1 
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represents the Marshallian demand curve, and DC and DE 

represent the two relevant compensated or Hicksian demand 

curves. The equivalent variation (EV) is the amount of 

compensation, given or taken away from the consumer, that 

will leave the consumer at the subsequent level of utility 

(UI) in the absence of the price change. with AO as the 

initial equilibrium point, the amount AOAI" in income needs 

to be given to the consumer in order to achieve the higher 

utility level (at AI' along UI) should the initial price 

level prevail. However, as noted before, the new equilibrium 

under the new price PI will be at point Al along UI. 

It is worth noting that if the commodity of interest 

is a normal good and we consider the case of a price decrease 

as above, then the compensated demand curve, in the sense of 

compensating variation, will lie below the uncompensated or 

Marshallian demand curve. This will imply that the compen

sation function if measured by the Marshallian demand curve 

will always overstate the benefits that would accrue to the 

consumer if this compensation is expressed as a compensating 

variation. Indeed the area PoADPI is larger than the area 

POAEPI. If the commodity under consideration is an inferior 

good, it follows that the opposite result should hold. 

If, instead of facing a price decrease, the consu

mer has to deal with a price increase, then he will need to 

be given a certain amount of money, AoAI"' in order to 
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Therefore AoAI" 

represents the compensating variation measure of the change 

in consumer welfare and is equal to the area POAEPI. For the 

case of a price increase, equivalent variation (EV) is 

represented by the amount AIAO". The market's measure of the 

compensation is illustrated by the area POADPI and is the 

only observable measure of the consumer surplus. However, 

the precise measure of the consumer surplus is the one 

measured from the compensated demand curve which keeps the 

level of utility constant. Unfortunately, this compensated 

demand curve is not observable. 

The three approaches mentioned above attempt to 

measure the same value. 

price decrease these 

relationship: 

CV < CS < EV. 

It is important to notice that for a 

three measures yield the following 

However, for a price increase the reverse relationship holds: 

EV < CS < CV. 

The Laspeyres variation (LV) is equal to A2AO and is 

represented by the area POAFPI and the Paasche variation is 

given by AIA2' and is represented by the area POCDPI. It is 

important to notice that for a price decrease LV is less than 

CV and PV is larger than EV. The following relationship 
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holds among these measures of consumer surplus when there is 

a price decrease: 

LV < CV < CS < EV < PV. 

similarly, for a price increase the following relationship 

holds: 

PV < EV < CS < CV < LV. 

Producer Surplus 

This section will examine the measure of compensation 

to the producer expressed in terms of the concept of the 

producer surplus. As is well known, in the economics lit

erature the analysis of the producer surplus is symmetrical 

with that of the consumer surplus. The construction of the 

compensated supply curve follows the same line as that of the 

consumer surplus in the preceding section. 

assume that the producer's (farmer j's) 

For this purpose, 

commodity space 

contains two goods. One of these is a composite commodity, 

hereafter called "money," (M), that represents aggregate 

expenditures on all commodities except the one produced by 

farmer j. 

unit of 

This commodity will be taken as the numeraire, the 

account and the medium of exchange. The other 

commodity is the ~gricultural product i that is produced and 

traded by farmer j. At time to, when the price level is Po, 

utility maximizing farmer j is at equilibrium at point Qo on 
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indifference curve 10 (see Figure 10), and ONO is the optimal 

quantity produced. The optimal amount of output produced has 

a one-to-one functional relationship with the labor supplied. 

However, for the purposes of this presentation such a rela

tionship between labor supply and output produced is subsumed 

in the background. 

The indifference curve I is positively sloped to 

reflect the fact that the supply of labor (work) involves a 

nuisance, which provides a certain disutility to the pro

ducer. Accordingly, farmer j would be willing to sacrifice a 

certain amount of money income earned in order to reduce his 

supply of labor. The supply of output ONa (which is a direct 

result of the labor supplied by farmer j) given the price Po, 

provides farmer j with the income level OMO' At time t1, let 

us assume that the terms of trade between "money" (M) and the 

agricul tural product i decreases to the detriment of the 

latter. Accordingly, given the new lower price P1' farmer 

j's new equilibrium point becomes Q1 along indifference curve 

11' which is inferior to indifference curve Io. The farmer 

now produces ON1 in exchange for OM1 money income, which is 

taken to be lower than OMO' 

In Figure lab, given the above, we obtain the 

Marshallian supply , curve SM' The two relevant corresponding 

compensated supplies curve Sc and SE were obtained as the 

Hicksian demand curves were derived in the previous section 
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(see Figure 9b). The compensating variation (CV) is again 

the amount QO"Q1 that needs to be transferred to or from 

farmer j following a price change so as to maintain the 

original level of welfare achieved by him before the price 

change. since the event in review is a price decrease, the 

cv is the minimum amount of income that he is willing to give 

up for the opportunity to sell his product at a higher price. 

It is represented by the area PoMLP1 in Figure lab. Alter-

natively, the EV, given by QOQ1'" is the maximum amount that 

he must receive to induce him to accept the opportunity of 

selling his product at a lower price. It is represented by 

the area PONZP1 in Figure lab. The actual observable 

producer surplus is represented by the area POMZP1. Note 

that the concept of producer surplus has been presented in a 

manner symmetrical with the concept of consumer surplus. It 

is represented graphically as the area above the supply curve 

and below the horizontal market price line. 

Let us now assume that the government is concerned 

with this resulting decrease in farmer j's income. Suppose 

that according to the policy makers' assessment of the 

current state of affairs, the actual level of farmer j' s 

income is lower than the average income level in the country. 

Some actions therefore are deemed necessary to accommodate 

farmer j and raise his income to the average level in the 

country. The problem for the government is to find an 
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optimal level of income that should be transferred to farmer 

j so that his actual income at the new price will make him as 

well off as with the old money income OMo at the old price 

Po. This concept of measurement of the compensation of the 

producer surplus has also been defined as the maximum amount 

that the producer must receive to induce him to accept the 

opportunity of selling his output at the lower market price 

Pl. Policy makers have two alternatives by which to achieve 

the desired objective. First, the government may intervene 

and set a minimum price for commodity i that is above the 

current market price level. The minimum price policy 

generates side effects that require use of additional policy 

tools. These tools will be the subject of the discussion in 

subsequent sections. Second, the government may decide to 

make a lump sum transfer of income OMc (Compensating Varia

tion) to farmer j to help him achieve his previous standard 

of living (utility) or a standard of living deemed appro-

pr iate by pol icy makers. The other aspect of this second 

alternative involves the concept of social welfare weights, 

which will be discussed in detail in the subsequent section. 

Choice Between Alternative Measures 
of Consumer Welfare Change 

The CV and EV are generally used as appropriate 

measures of consumer and producer welfare change. However, 

some authors suggest that the distinction between these 



105 

measures of welfare are of very little importance in applied 

studies (Hicks, 1943). Because there exists a potential 

margin of error in using these measurements, it is important 

to know the relationship between such possible errors and the 

policy decision. Willig (1976) established a number of 

guidelines under which common surplus can be used to approxi

mate CV and EV measures of consumer and producer welfare 

changes in applied work. 

This study, however, will use the approach derived by 

Cory et ale (1981) to approximate the CV and EV with either 

CS, PV or LV. 

that 

Assuming ,a 1 inear demand curve, they showed 

(CS - LV)/CS ~ I 

(PV - CS)/CS ~ I 

when dQ ~ 21/(1 - I)Qo 

when dQ ~ 21/(1 - I)Qo 

where I is a specified percent of error, dQ is the change in 

quantity demanded resulting from the price change, and Qo is 

the original quantity demanded. It has been shown that from 

these formulas, LV and PV can be used to approximate CV and 

EV whenever the changes in quantity demanded are less than 

10%. 

The above suggests a practical way of computing the 

consumer and producer welfare change in applied work. For a 

positive or a negative price change, we first compute the LV 

and PV. The two measures that have been defined have 
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bounding properties that provide a range in which the actual 

value of the consumer and producer welfare change will lie. 

Assuming a direct linear path of price-quantity adjustment, 

the midpoint of this range can then be taken as the estimate 

for the resulting change in consumer and producer welfare. 

These suggested properties of PV and LV will be used 

in the empirical work to approximate the measure of the wel

fare changes in Argentina and Thailand caused by the effects 

of US agricultural policies on the world market of corn. 

Theory of Government Policy Objectives 

The following sections will describe the welfare 

function of the government and some policy tools that will 

help achieve the welfare objective. The model in this study 

will build its foundation upon a similar model developed by 

Sarris and Freebairn (1983) and the historical background of 

US agricultural policies as described in Chapter 2. 

Optimization of the Welfare Function 

The government's problem, as mentioned above, is to 

find the level of additional money income that needs to be 

transferred to farmer j after the terms of trade for the 

agriculture product have deteriorated. This additional 

income will allow the farmer, facing the new price, to be as 

well off as he was before at his previous money income and 

the old price. 
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Let us define the linear supply (S) and demand (D) 

functions that are continuous in the price Pas: 

Sept) - A + bPt - Ut (1 ) 

and 

D(Pt) = C - dPt + ~t. (2 ) 

These two functions are stochastic, with error terms Ut and 

~t that are distributed with mean zero and variance au
2 and 

a~2. A, b, C and d are parameters that are all assumed to be 

positive. The social welfare function of the large country 

will involve the three components (see Figure 11): 

producer surplus: Gp (P ~ - P*) [S (P ~) + S (P*) ] /2 (3) 

consumer surplus: Gc = (p* - P~) [D(P~) + D(P*)]/2 (4) 

government expenditure: Gg (Pw -P~) [S(P~)-D(P~)] (5) 

where P~, p* and pW are, respectively the guaranteed minimum, 

the market, and the world price levels. 

The welfare function Wt will be defined as: 

(6) 

where a p ' ac ' a g are the welfare weights that express the 

choices of the society as to the distribution of income 

between the social groups. These non-negative weights are 

exogenously determined and their sum is constrained to be 

equal to one. The government's behavior is to be interpreted 
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as that of buying the excess supply of farm production at the 

minimum price P- and reselling it at the world price pW (see 

Figure 11). It is assumed that the government expenditure on 

the program will add to the government deficit if the minimum 

price level P- is set above the world price pW; however, a 

surplus will result if the minimum price level is set below 

the world price. The model will not be concerned with the 

financing of the deficit. 

In some other models it is sometimes assumed that the 

government is also interested in the stability of the minimum 

price. In such frameworks, policy makers would like to set a 

minimum price level that is as close as possible to what they 

expect it to be in the long run so as to create a stable 

framework within which farmers can make their production 

decisions. Taking this consideration into account, the 

social welfare function Wt would be rewritten as: 

(7 ) 

In Equation (7), p-e represents the expected level of the 

minimum price and f3 is a positive parameter. since the 

transfer of income is taken to be of much greater importance 

than any price stability considerations, this study will 

adopt (6) as the relevant objective function. 

The problem of the government can now be restated as 

that of maximizing the social welfare function Wt subject to 
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the relevant constraints. substituting (1) and (2) into (6) 

and taking the derivative of Wt with respect to P- and solv

ing for the minimum price level gives the expression for the 

'optimal' minimum price level P-* as: 

ria (8) 

where 

r ap(A + Ut) + ac(C + ~t) 

- ag[(A+C) + Pw(b+d) + (Ut + ~t)] 

and 

The second order sufficient condition for a maximum is 

satisfied when the denominator in Equation (8), i.e., S, is 

negative. It is apparent that the optimal minimum price 

level depends on the error terms of the current year's 

stochastic variables ~t, Ut, the world price pW, the welfare 

weights, and the values of the other parameters. The 

expected value of the optimal minimum price level p-*e can be 

obtained from Equation (8) as: 

(9) 

where 

It follows from Equation (8) that if the producers, consumers 

and government social weights are equal (i.e., a p = a c = a g ) 
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then the optimal expected minimum price level will equal the 

ld . ( . p- *e - pw wor prl.ce l.. e. , -) . This result is well estab-

lished in the welfare literature. 

When one is interested in possible distorting effects 

of pricing policies, one way of appropriately measuring the 

full extent of the distortion is by comparing the minimum 

price with the set of prices the country faces in interna-

tional markets. Another alternative has been to compare the 

minimum price with the price that would have existed had 

there not been specific pricing policies. This study chooses 

the international price as such a point of reference. It 

follows that: 

p-*e _ pw re/S (10 ) 

where 

From Equation (10), one can deduce that if the government 

welfare weight (ag ) as measured by the marginal value of the 

government expenditure on the program is assigned more social 

weight than the weI fare weight of the consumers (ad and 

producers (a p ) as measured by the marginal value of consumer 

and producer surpluses, then Equation (10) can be rewritten 

as: 

(1 + .pPw)/9 ( lOa) 



where 

and 

T = (ap - Qg)A + (ac - Qg)C 

W (Qg - Qp)b + (ag - ac)d 

T < 0 and ~ > 0 (by the above assumption) 

9 < 0 (by the second order condition). 
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This would imply that for the redistribution of income to be 

in favor of the agricultural producers the following condi

tions have to be met: 

Pw < - T/W 

Alternatively, if the government welfare weight is assigned 

less social weight than the consumer and producer weights (ag 

< a c ' Qp ) this will imply that the world price needs to be 

larger than the parameter - T/W. 

optimal Surplus Function 

Once the minimum price is set at its optimal level as 

derived in Equation (8), the optimal demands and supplies 

evaluated at such a price can be derived by sUbstituting 

Equation (8) into Equations (1) and (2). However, the 

expected optimal minimum price will not distribute income as 

the market price would have. Therefore, the enactment of the 

expected optimal minimum price will entail an optimal surplus 
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level which is derived by substituting Equation (8) into 

Equations (1) and (2) and taking the difference to obtain: 

where 

and 

S(P~t*e) - D(p~t*e) 

J.£/9 

J.£ (ap - a c ) (Ad - bC) + ag(b+d) [(A+C)-(b+d)pw] 

(11) 

Clearly, the ESt function is a linear function of the current 

world price. Given 9 < 0, a g > a p and a c ' the ESt is posi

tively related to pW. It is noteworthy to see that the slope 

of the ESt function with respect to Pw is: 

As is apparent, the above is heavily influenced by the gov

ernments', the producers', and the consumers' social welfare 

weights and by other parameters. 

The excess supply function ESt represents the total 

private and public excess supply level at a given point in 

time. The public surplus is owned by the government and a 

portion of it is usually sold in the world market. The 

private surplus is operational in the actual and the forward 

domestic and world markets. In other words, the private 

sector purchases corn in the current market and sells it in 



the future. 
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However, this study will not be concerned with 

the details of the behavior of the private sector surplus. 

It is recognized that it has the potential to impact on the 

world market and He will discuss it at the end of this 

chapter. 

Policy Tools 

This section will first describe the world market 

under conditions of free trade. Subsequently, different 

policy instruments will be alternatively introduced. The 

implications on the internal and world markets of these 

various forms of government intervention will be studied. 

Lastly, the welfare effects of such interventions will be 

examined. 

Supply Management 

The US government has used supply control (acreage 

control) as an important instrument to help achieve the 

implementation of its minimum price policy. This program 

makes premium payments to farmers as incentives to acquire 

their participation in the program. The specifics of the 

program relevant for the empirical framework will be provided 

in the next chapter. The present section will focus on the 

logical structure of the supply control. 

Let DRaW and SROW, shown in Figure 12, represent, 

respectively, the demand and supply of corn from the rest of 
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the world (ROW), excluding only the demand and supply from 

the us. The sROW is somewhat inelastic (Bredhal and Green, 

1983). The rest of the world market clears at the price and 

quantity levels pROW and QROW, respectively. Let ED be the 

excess demand curve from the ROW, that is: 

ED = (DROW - SROW) 

This excess demand curve is inversely related to the world 

price. 

Let DUS and SOUS, respectively, denote the demand and 

supply curves in the US market under autarky and absence of 

government intervention. The US internal market clears at 

the price and quantity levels POD and QoD, respecti vely. 

Under the above "autarkic" conditions where POD is less than 

pROW, the US has a comparative advantage in corn production 

vis a vis the rest of the world and, under free trade, 

consumers from the rest of the world will discover that it is 

cheaper for them to purchase their corn from the world market 

than from their own domestic market. Therefore, they would 

shift their excess demand into the world market. This addi

tional demand will drive up the price in the US corn market. 

US corn producers will soon adjust to the higher world market 

price and consequently increase their supply levels to meet 

the world excess demand. The end result will be that the 

rest of the world will buy corn more cheaply from the world 
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market and the US producers will receive higher prices for 

their total supply. The world market 'YTill clear at pow, 

where the import demand (ED) from the rest of the world will 

equal the export supply (ESO) from the US where, 

At the world price pow the US is willing to supply 

OQ~ to the world market. This quantity is equivalent to 

Q4 ' Q5 'in panel (c) and is composed of the two components 

The quantity Q4' QROW represents the 

decrease in the ROW quantity supplied induced by the price 

decrease resulting from US entrance into the world market and 

QROWQ5' is the expansion in the quantity demanded by the ROW 

caused by the same factor. 

First, assume that the US policy makers are not 

pleased with the distribution of income resulting from the 

above world market forces of supply and demand. Therefore, 

suppose that they implement a domestic minimum price policy 

that would force an additional (although inefficient) 

redistribution of income. Suppose the policy makers set the 

minimum price above the world price at the level OA. At that 

price US production will expand and the US quantity demanded 

will decrease resulting in an expansion of the level of US 

excess supply from QO"Ql" to Q3"Q2". As mentioned earlier in 

the review of the literature, US pricing behavior has often 
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been characterized as price setting behavior for the rest of 

the world. If the US did not channel its increase in its 

excess supply into the world market, the actual US minimum 

price level will become the world market price and the rest 

of the exporting countries will try to operate in their own 

best interest wi thin such an environment. speci f ically at 

the OA price, the rest of· the world import demand will 

decrease from Q4'Q5' to Q2'Q3' and, as mentioned above, the 

US export supply will expand from QO"Ql" to Q3"Q2". The end 

result is an excess supply build up in the world market equal 

to Q~Q~. If the US channelled this additional excess supply 

into the world market, the free trade world price level will 

drop to Plw (where Q3"Q2" equals QO'Ql'). 

Next, assume the US implements an acreage control 

policy to help control the level of excess supply. Such a 

policy will be interpreted by the rest of the exporting 

countries as a leftward shift of the US supply curve from 

SOUS to SIUS that will materialize in the world market as a 

leftward shift of the excess supply curve from ESo to ESI 

(see Figure 12). Depending on the size of the shift (elas-

ticity of supply control policy) the end result may be that 

the excess supply, Q~Q~, created in the world market by the 

US minimum price policy mayor may not be completely taken 

care of domestically (note that in Figure 12 the shift from 
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SOUS to SlUS does completely eliminate such an excess 

supply) . 

From the graph in Figure 12, we can observe the size 

of the shift needed to completely eliminate the excess supply 

Q~Q~ in the world market. When everything has worked itself 

out in this manner l the end result here is that the supply 

control has increased the world price and has induced a 

differential premium cost for the US treasury. 

Welfare Analysis of Supply Control 

In the absence of acreage control policy~ with the US 

minimum price set at OA, if the US resells its excess supply 

in the world market at P1w, the US government will transfer 

some income to domestic producers. Tt.e transfer level is 

equal to the producer surplus represented by the area 

ABF'PIw. However, consumers are penalized and lose a portion 

of their consumer surplus that is equivalent to the area 

AOP' PI W . The net gain is represented by the area OBF' P' . 

with the government resale at PI w the government spending 

required to finance the minimum price policy is represented 

by the area (OBQ2"Q3" - R'Q'Q2"Q3"). The triangles OP'R' and 

BQ'F' represent efficiency losses in the domestic market 

resulting from the government intervention. 

wi th the implementation of acreage 

that would reduce the supply from SOUS to, 

without payment to participants in the 

control policy 

say, S I US, and 

acreage control 
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policy, the government reduces the level of program expendi

tures, by the amount represented by the area LBQ2"Q4". If 

the government resells the excess supply at PIw, the actual 

world price, the level of government expenditure will become 

(DLQ4"Q3" - R'F'Q4"Q3"). The producer surplus shrinks by the 

amount LBG ' Q' . I f the government pays premiums to program 

participants, then the analysis becomes an empirical issue 

and would proceed from the comparison of the premium outlays 

with the reduction in program expenditures. If premium 

outlays are larger than the reduction in the program expen

ditures, the acreage control is not worth it, otherwise it is 

worth being implemented. 

As mentioned above, in the absence of acreage control 

policy, the US minimum price policy created an excess supply 

Q4 wQ5 w in the world market. This excess supply drove the 

price down to PI w, below the free trade world price level 

POw. In such event, the ROW consumer surplus will increase 

by NLVJ and the ROW producer surplus decreased by NXTJ. It 

follows that the ROW economy benefited and the net gain is 

evaluated by the area XLVT. with a successful acreage 

control policy in the US, the potential additional excess 

supply in the world market will be eliminated and the actual 

world price will increase to the OA level. At the price 

level OA, the ROW consumer surplus decreases by NLZM and the 
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ROW producer surplus increases by MYXN. There is thus a net 

loss in the ROW economy equal to YZLX. 

The evaluation of the global welfare will depend on 

the marginal valuation that is ascribed to the size of the 

overall impact of the program at the domestic level and the 

net change to the rest of the world. It is more complex, on 

a theoretical basis, to evaluate the welfare results of the 

policy at the global level because it would involve evalua

tions of the policies by different social groups for which 

the assumptions of homogeneity would not apply. 

Trade Policies 

This section will examine different trading policies 

that have been used in the US to complement the acreage 

control policies examined earlier so as to help overcome the 

problem of the public surplus that results from the enactment 

of the minimum pricing policy. These trading policies are 

divided into two distinct categories: the General Uniform 

Subsidy and the Targeted Subsidy. The General Uniform 

Subsidy is a price discount made on the sales of the public 

surplus held by the CCC to foreign countries regardless of 

their nature. The discount is quoted in terms of the 

difference between the purchasing and selling prices. It is 

uniform because it does not discriminate among receiving 

countries. The Targeted subsidy is similar to what has been 
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coined in the development literature as "tied aid." Specifi-

cally, it is a loan made by US banks and guaranteed by the US 

government to qualified importing countries to purchase agri

cultural products from US private firms at the US domestic 

price. The details concerning the working of these policies 

are provided in the next chapter. This section will examine 

the theory of subsidies and their implications. We begin by 

examining the General Uniform Subsidy. 

General Uniform Export Subsidy. 

As mentioned above, a uniform subsidy is a subsidy 

that is provided to all importers at the same rate. Assume 

that the US is implementing a minimum price policy and, 

accordingly, sets the minimum price at OA, as shown in Figure 

13. Furthermore, let us assume that the US is facing the 

excess demand curve EDO from the rest of the world. The 

elasticity of the excess demand curve is determined by the 

relative elasticities of the demand and supply curves from 

the rest of the world. At the minimum domestic price level 

OA above the world price pow, there exists an excess supply 

that would invite an acreage control policy. As noted above, 

that acreage control mayor may not eliminate the entire 

surplus. In the case it does not, some other policies are 

deemed necessary to complement the acreage control. To 

consider such a case, let the supply curve SoUS1, (Figure 13) 

be located somewhere between SOUS and Sl US in Figure 12. 
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Then in order to sustain the price level at OA, the CCC would 

purchase the excess supply QS - QD and would remove it from 

the domestic market. A portion of this would be destined for 

food security purposes. Another, portion is channeled to the 

world market. In order to determine the portion of the 

surplus to channel into the world market, the USDA, which 

supervises the CCC, needs to define the level of the stock 

the government would like to have at the end of the marketing 

season for food security purposes. with the knowledge of the 

current production and actual consumption levels, the USDA 

can then determine the supply available for subsidy to 

importing countries. If production in the current year is 

very low, the supply available for subsidy is going to also 

be low and the expected impact on the world market price is 

going to be small. On the contrary, during booms the 

expected impact is going to be very large (everything else 

held constant). Let us assume now, for the purpose of 

analysis, that the US decides to provide to the rest of the 

world a per unit subsidy CD, where this per unit subsidy is 

provided to market the increased US excess supply that is now 

placed in the world market. As a result, the world price is 

lowered from Pow, the free trade price, to Plw. The quantity 

Q7' represents the total quantity supplied in the world 

market, including the US excess supply. Q7' is larger than 

Q2' and Q3' where Q2' is the ROW market equilibrium under 
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autarky and Q3' is the free trade world market level. The US 

share of the world market then becomes Q7' - Q6' and OQ6' 

becomes the rest of the world market share (which is down 
, 

from the free trade level OQ4 ). 

The price support increases the US producer surplus 

by the amount represented by the area ALSPow and reduces the 

consumer surplus by the amount represented by the area 

AKMPOW. There is a net gain here which is measured by the 

area KLSM. US subsidy costs are financed by government 

expenditures and represent the opportunity costs of farm 

policies as measured by K.LQSQD. However, a portion of these 

government expenditures are financed by proceeds from the 

resale of part of the surplus at the world market at the 

discount price PIw. The total resale value is represented by 
, , 

the area RJQ7 Q6 which is less than total government expen-

ditures KLQsQD on the program. Consequently, the government 

is running a deficit with respect to this program equal to 

In the rest of the world, the world 

price falls from Pow to PI wand the ROW consumers are made 

better off since their consumer surplus has increased. In-

deed, the consumer surplus has increased by the area PowFJPlw 

and the ROW producer surplus has decreased by PowHRPl
w. As a 

result, there is a net gain in the ROW's economy, equal to 

HFJR. The evaluation of the global welfare is an empirical 

issue and proceeds from a comparison of the net gain in the 
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US economy and changes in the producer and consumer welfare 

levels in the ROW. 

Targeted Subsidies. 

This section will describe how the principles of 

price discrimination can be used to explain certain real 

world behavior of the US in the world grain trade. 

The concept behind the targeted subsidy policy is 

related to monopolist price discrimination behavior. 

targeted subsidy policies are feasible only if the 

Thus, 

price 

elasticities of demand in importing countries are different 

and the cost of discriminating between the two markets 

(countries) are negligible. Moreover, it should be the case 

there is no auxiliary flow of products between the two 

importing countries. Otherwise importers from the lower 

priced market could make a profit by buying from the US and 

reselling it to the high priced market: this would result in 

price equalization and termination of the potential of US 

price discrimination. The characteristics of importing 

countries embodied in their demand curves are different 

because their preferences are different, their income levels 

are different, and their substitutes goods are different. 

Therefore, some countries may have a very sensitive demand 

curve and some others a rather insensitive one. Suppose that 

the left panel of Figure 14 describes the market conditions 

in the US. Let us assume first, for the purpose of illus-
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tration, that, despite all its monopoly potential, the US 

behaves in a rather inconsistent way. That is, suppose the 

US sells the same quantity of agricultural products to all 

qualified receiving countries, at the discount price Pow. We 

assume that the US is selling the agricultural product to two 

different countries. In the right panel of Figure 14, two 

different excess demand curves characterize the two different 

countries. All of them are low income countries eligible for 

US price and income subsidies. Let us assume that country I 

has a higher income than country II, with a relatively steep

er excess demand for the commodity in review. country II has 

a lower income, with a relatively flatter excess demand curve 

for the commodity. Both countries are consuming on different 

elastic portions of their excess demand curves. 

Let us assume also, for the purpose of discussion, 

that the US sells an equal amount of commodity Q to both 

countries at the world price Pow. Under these circumstances 

the marginal revenue from country I is going to differ from 

the marginal revenue from country II (see Figure 14). It 

then follows from economic theory that the US could do better 

by reallocating some of its supply away from the country with 

the lower marginal revenue, toward the one with the higher 

marginal revenue until the marginal revenues are equalized. 

In such a state, the US would sell different quantities and 
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charge different prices according to the relative elastici

ties and would thus be maximizing its revenue. 

Let us now examine the case where the US sets a 

minimum price at OA above the world price pow in order to 

maximize the social welfare function as defined previously 

(see Figure 15). At that price level, the us increased its 

excess supply from OQow to OQsw, which is equal to the excess 

supply Q4wQSw. This excess supply will drive the world price 

down to Plw in the absence of price discrimination. At that 

price, countries I and II can expand their respective 

quantities imported. Again, charging the same price to both 

importers is inconsistent with the monopoly potential held by 

the US because the last unit sold to each country yields a 

different marginal return. Therefore, the same reasoning as 

above suggests that the US could do better by reallocating 

the supply between the countries until their marginal reve

nues are equalized (MRI = MRII). Then the US would charge 

price PI to the country with the less elastic excess demand 

which is higher than the price Prr charged to the country 

more a less elastic excess demand (see Figure 15). In such a 

case, the total revenue for the US will be maximized for the 

given level of export. We may note in this context that 

country I can be viewed as subsidizing the consumption of 

country II in the world market. 
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Furthermore, the US can still do better by extending 

loans to country II to purchase US products at the US domes

tic price. Such loans will shift the demand curve upward and 

the US will extract additional monopoly profits (less the 

cost of the loans). Such a shift will not be depicted in 

Figure 15 to avoid clutter. 

Targeted Subsidies and the Welfare of Competing 

Exporting Countries. 

The impact of targeted subsidies on world import 

demand is based on the assumption that the income effect of 

the export subsidy on the import demand curve is very large 

(at least larger than the sUbstitution effect in the 

subsidizing and non-benefiting countries) so that it ends up 

shifting the world demand curve to the right. The overall 

result will be an increase in the world price and quantities 

supplied. The share of the increased quantity supplied is 

typically going to be distributed unevenly across supplying 

countries. However, the US extends some financial resources 

through its Export Enhancement Program or PL 480 Title I to 

allow recipient countries to meet their additional needs, not 

at the discount price offered initially, but at the price 

offered domestically by US private firms. 

This concept of targeted subsidies has been developed 

by Abbott, Paarlberg and Sharples (AJAE 1988). They have 

identified three conditions which will potentially lead to a 
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welfare gain to the US from its use of a targeted subsidy. 

These are: 

1. The income effect for the good in the sUbsidizing 

country, the US, is low. 

2. The initial level of the subsidy is low. 

3. The income effect in the targeted country is large 

and dominates the sUbstitution effects in sUbsidizing 

and non-benefiting countries. 

The model used by Sharples (AJAE 1988) still dis

guises some important aspects of the impacts of targeted 

subsidies. 

specifically, if the commodity to which the export 

subsidy is applied is a normal good, the demand curve will be 

downward sloping in which case, it is likely that the income 

subsidy could produce a benefit. 

In a nutshell, the targeted export subsidy has a 

demand expansion potential only in normal good cases where it 

may then be an important strategic tool. It is important as 

shown in Figure 15, that the subsidy needs to be targeted to 

a country with a flatter demand if it is to improve the 

welfare of the subsidizing country. 
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CHAPTER 5 

EMPIRICAL ANALYSIS AND RESULTS 

Study Setting 

As documented in earlier chapters, the instabilities 

observed in the behavior of the world price have been gener

ated by at least two factors: natural and policy-induced 

instabilities that include US agricultural policies. Natural 

random factors influence both the supply of goods and.demand 

for them. Supply varies with weather conditions and tech

nological progress, whereas demand is affected by income 

levels, taste changes, etc. It follows that random factors 

that affect either the demand, or supply, or both, induce 

price fluctuations. Macroeconomic policies in general and 

agricultural policies in particular affect demand, supply and 

the price level. 

policy tools are 

In regard to agricultural policies, some 

intended, in principle, to reduce price 

fluctuations. However, if these tools are not properly used, 

actual outcomes may very well be at odds with the expecta

tions. 

The data observed during the period under review in 

this study were generated by a complex environment where 

agricultural policies interacted with macroeconomic variables 

and the just described random factors. These economic and 
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random variables are embodied in the observed price and may 

have compounded or offset effects of US agricultural poli

cies. It is not obvious at first glance, and without further 

scrutiny of economic theory, how these policy variables have 

affected the world price of corn and how their impacts can be 

measured. 

In order to conduct an empirical analysis of the 

impacts of US agricultural policies on the world market price 

of corn, it is necessary to find a way to isolate the impact 

of the agricultural policy of interest from the general 

macroeconomic environment. 

The empirical model that will be developed attempts 

to reach this objective and should make it possible to 

explain the relationship between the enactment of US agri

cultural policies and the world market price of corn. In 

such a framework, macroeconomic and random factors are 

assumed to remain constant. Estimation of the model 

quantifies the functional relationship just mentioned. To 

assess in turn the impact of each of these alternative 

policies on the world market of corn, the model pegs all 

policies but one and simulates its historical performance. 

The results provide a series of simulated world prices of 

corn associated with each of the variables at every level of 

the historical forecast. These historical forecasts give an 

indication of how each policy variable forced the world price 
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of corn away from its expected value, making it possible to 

measure the opportunity costs of a given us agricultural 

policy. The difference between the simulated and the 

expected world price of corn at every level of exports from 

competing exporting countries measures the compensating 

Laspeyres variation. 

The study estimates the structural form of export the 

behavior of Thailand and Argentina, using simulated as well 

as actual world prices. The functional relationship between 

the simulated world prices and the export behavior of com

peting countries indirectly captures the impact of specific 

US agricultural policies on the export behavior of major 

competing exporting countries.· This relationship is then 

compared with that of the actual world price and the 

exporting behavior of other competing countries from which 

inferences are then made. 

Methods 

Estimation Techniques 

The presence of several structural changes over the 

period under review requires that they be properly considered 

in the estimation of the model. 

is appropriate to handle such 

The use of dummy variables 

cases. The model to be 

estimated is limited to include only those policy variables 

of relative importance. It follows that some other policy 

variables are knowingly left out. If there exists a 
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correlation between these omitted variables and the policy 

variable of concern while this later was not effective, then 

the estimated coefficient of the dummy variables will 

reflect the impact of the omitted variables on the dependent 

variable. Failure to include dummy variables in the model 

results, in effect, in the omission of variables, and as a 

consequence, estimated coefficients would be biased and 

inefficient (Mundlak, 1978). The use of the Least Squares 

Dummy variables (LSDV) method as an estimating technique, 

when all the relevant variables are included, is the appro-

priate estimation technique. The reduced-form equation of 

the world price of corn will be estimated using the LSDV 

technique, which will guarantee elimination of the bias and 

inefficiency of the estimated coefficients. 

Furthermore the presence of autocorrelation is 

possible and may result from the fact that the policy tools 

used in a given year will probably influence the policy tools 

to be used in the following year, and very likely the subse

quent year as well. Dummy variables are used for the land 

diversion (USDIVE) and the Commodity Credit Corporation 

ending stock level (CCCIVE) Rolicy variables in some specific 

years to indicate how effects in these years differ from 

those in the remaining years of the period under review. 

Multiplier analysis can be used first to assess the 

impact on the world price of corn of any pOlicy variable of 
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the model, such as the level of the ending stock in public 

ownership, the size of acreage diverted, and the subsidy 

level on the world price for corn and, subsequently, on the 

export levels of competing grain exporting countries. Such 

an analysis will help provide insight into the magnitude of 

the opportunity costs imposed upon other exporting countries 

by certain US agricultural policies. 

Econometric Model Specification 

The specifications of the model to be estimated can 

be written in the following generic terms: 

where 
y = X{3 + Za + U (1) 

y K x 1 matrix of current endogenous variables 

X M x N matrix of exogenous variables 

U = K x 1 matrix of stochastic variables 

(3 M x N matrix of the coefficients of the exogenous 

variables 

Z matrix of dummy variables 

a = vector of effects 

We assume: 

E(U'Za) = 0 

The Dummy Variable model is the model of interest and can be 

written as: 
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E(yIX,za) X{3 + Za 

where 

E denotes the expectations operator. 

The point of departure in developing the empirical 

model to be estimated is Equation (9), which expresses the 

optimal level of government price policy in Chapter 4. 

Equation (9) was derived from the social welfare function 

equation where the role of the government was described as 

that of purchasing the excess supply at the minimum domestic 

price level and of reselling it in the world market at a 

subsidized price. If the government did not resell the 

excess supply in the world market, the government policy 

would not impinge upon the world price. 

The government uses an array of policies simultane

ously to realize the objective of income distribution in 

favor of producers. Indeed, the government sets the minimum 

producer price above the market price which naturally 

generates overproduction. The excess supply is financed by 

government transfers. If the excess supply purchased by the 

government is destroyed, there would be no concern about the 

US policies impinging upon the level of the world price. 

However, the policy de~ision to sell in the world market, at 

a subsidized price, for humanitarian reasons is the only 

factor that connects the US domestic policy to the world 

market. 
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The US has used mostly the PL 480 Title I and the 

Export Expansion Programs to dispose of its surplus in the 

world market. Moreover, at times, some supply control 

pol icies have been in use. The PL 480 has two different 

aspects of interest to this study. Under its Title I the US 

government provides financial resources to importing coun

tries to purchase the US excess supply at the US domestic 

price. Under its Title II (Food Aid) the US government makes 

available its excess supply to all importing countries at the 

same subsidized price for all. The supply control policies 

help reduce the amount of excess supply in the market. It is 

apparent that all the policy tools are geared toward helping 

redistribute income in favor of producers at minimum costs. 

Equation (9) shows that the optimal minimum price level in 

the US is a function of the world price, the social welfare 

weights assigned to the producers, consumers, and government 

expendi ture, and the relative slopes of the US demand and 

supply equations. Equation (9) can be inverted and expressed 

in terms of the world price, pW, as follows: 

pW f30 + f31 ap' + f32 ac 
, (2) 

where 

f30 - [ (A+C) + 2(b+d)P- e ]/(b+d) 

f31 = (A-bP-e)/(b+d) 

f32 (C-dP-e)/(b+d) 



a ' p 

a ' c 
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#0' #1' #2 = positive and represent the parameters to 

be estimated 

These parameters include the features of the US demand and 

supply functions and reflect the relative sensitivity of the 

US demand and supply functions to policy changes. As men-

tioned earlier, the government objective is to redistribute 

income in favor of producers. Equation (2) implies that the 

government tries to manipulate the values of apt and act, the 

normalized marginal values of the dollar spent by producers 

and consumers away from their reference values using appro-

priate policies. 

The marginal values of the dollar spent by the 

government (ap ) in the program can be considered as the unit 

of measurement. The more money the government puts in the 

program the higher the level of transfer to the producers; 

the lower the marginal value of the dollar spent by the 

producers and the higher the marginal value of the dollar 

spent by the consumers. For a given value of the optimal 

minimum price, the world price of corn will be a function of 

the normalized social welfare weights of the producers and 

consumers, the slopes of demand and supply functions, and the 

value of the constant terms. The social welfare weight of 

consumers (ad, producers (ap ) and government expenditure 
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(ag ) are embodied in the government's policies. For a given 

value of a p ' ac and a g , the world price of corn will be 

negatively related to the optimum minimum price. For a given 

value of P ~ e, the world price of corn will be inversely 

related to a g but directly related to a p and ac' 

The actual tools used as proxy to materialize the 

values of government policies are expressed in terms of the 

explanatory variables in the following equation of the world 

price of corn to be estimated: 

CWPFOB = CONSTANT + DUMMYDIVE + DUMMYCCCIVE + fio US DIVE 

where 

+ fi1 CCCIVE + fi2 PL480 + fi3 WWPFOB (3) 

CWPFOB world price of corn, $/MT 

USDIVE acreage diversion variables, millions of acres 

CCCIVE CCC ending stock level, millions of bushels 

PL480 income subsidy variables, millions of $ 

WWPFOB world price of wheat 

DUMMYDIVE dummy variable for acreage diversion 

DUMMYCCCIVE dummy variable for public stock variable 

Equation (3) constitutes the model to be estimated and is a 

reduced-form equation of the world market of corn. The 

explanatory variables used in the above model and the way 

they affect the world price are explained later. All other 

explanatory variables relative to the behavior of import 



142 

demand and export supply are assumed to remain constant in 

this framework. The model is only interested in the esti-

mation of policy variables parameters as explained in the 

previous chapters. 

Testing for Granger Causality 

A correlation between two time series variables may 

not necessarily guarantee a functional relationship between 

the independent variables and the dependent one. The 

causality test developed by Granger, usually referred to in 

the literature as the Granger Causality Test (Granger, 1969), 

is a specific way to assess the causality for a particular 

type of relationship. By definition, a particular indepen

dent variable is said to exert Granger causality upon a 

dependent variable if and only if the dependent variable of 

concern is better predicted using the lagged and current 

value of the independent variable than by not using it when 

the lagged value of the dependent variable is used in both 

cases. The Granger causality test in this study is based on 

the Ordinary Least Squares (OLS) estimation of the equation. 

However, the presence of serial correlation requires the use 

of the Generalized Least Square's method in order to guaran

tee estimator efficiency. 

Another possible procedure is due to Sims and assess

es the impact of the lead and lagged values of independent 

variables on dependent variables to determine causality. 
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This causality test is based on the hypothesis that the 

dependent variable will influence the independent variable if 

the coefficient of the lead independent variable is signifi-

cantly different from zero. Similarly, the explanatory 

variable affects the dependent variable if the coefficient of 

the current and lagged explanatory variables are signifi-

cantly different from zero. Under the null hypothesis that 

there is no causal i ty , a standard F test is developed in 

which the constrained and unconstrained models are estimated 

and the F value is computed and compared with the F value in 

the table, as in the standard F test case. 

Variable Description and 
units of Measurement 

This section will describe the institutional frame-

work of each of the policy variables as they are related to 

the model to be estimated. This will shed some light on the 

expected functional relationship with the dependent variable. 

Diverted Acreage 

Supply control policy has essentially used two major 

tools: acreage reduction and set-aside programs. set-asides 

are not crop specific. Participating farmers are requested 

to reduce their base acreage regardless of the crops planted. 

Acreage reduction programs, on the contrary, requires farmers 

to reduce the base acreage they actually plant to a specific 

program crop. These two aspects of supply control tools can 
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The latter 

offers to participat.ing farmers the alternative of idling 

additional land under a paid diversion program. In the 

following sections the study focuses on the paid version of 

the diversion program as the supply control variable of 

interest. 

The paid diversion acreage variable (USDIVE), meas

ured in millions of acres, has been supportive of corn prices 

ever since its inception in the 1950s. According to this 

policy tool, farmers are required to reduce their planted 

acreage of corn in addition to the acreage reduced on a 

voluntary basis. Indeed, the more acreage diverted, the less 

production is generally available and the higher the expected 

price. The acreage diversion program has been mentioned as 

one of the most effective programs among those used of the 

supply side variety. Because it affects their pocketbooks 

directly, farmers are expected to be more responsive to it. 

However, the effectiveness of acreage diversion in enhancing 

prices depends on the amount of land actually retired and the 

productivity of the land remaining to be farmed. 

It should be noted that the impact of acreage diver

sion on production can be minimized by farmers when they 

choose to retire land of low productivity. However, the 

chances of farmers behaving that way are countered by the 

cross compliance aspects of the program. Indeed, farmers are 
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paid a land diversion premium only when they comply with the 

whole package. Enforcement is also accomplished through the 

support price. Indeed, support price and deficiency payments 

are extended only to those farmers who abide by the land 

diversion program. The definition of what share of the 

deficiency payment is an income supplement and what is a 

compensation payment for land diversion depends on the 

percent acreage reduction required, the size of the expected 

deficiency payment, and the presence of a paid diversion 

program. If there is a large expected acreage reduction, 

smaller deficiency and smaller diversion payments are made. 

The US diversion program did not become effective 

until 1956 and since then has not been effective during 

periods of excessive demand. The amount of land diverted is 

determined prior to the planting season, which occurs mostly 

in the mid-calendar year (May 1 to June 15) for most corn

growing areas in the US; the world prices used in this study 

are recorded on the basis of a calendar year. The diverted 

acreage in the preceding calendar year ( equivalent to the 

current crop year) is expected to have an impact upon current 

world prices. Such a relationship does not require the 

introduction of a lagged land diversion independent variable 

to establish a timely correspondence with the dependent 

variable. 
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The CCC ending stock (CCCIVE) is an exogenous policy 

variable. It is measured in millions of bushels and it 

excludes CCC stock acquired as collateral from farmers 

(quantity outstanding under the extended loan program from 

the farmer-owned reserves for all previous years). The 

CCCIVE affects the world price through us government deci-

sions to supply a given amount of corn to the world market as 

a whole. Indeed, the USDA determines the level of the ending 

stock the government would like to have for food security 

purposes at the end of the marketing season. The difference 

between the desired ending stock and the beginning stock is 

available to be channelled into the world market and sold at 

the world price. The subsidy aspect of the transaction is 

the difference between the purchasing and selling prices when 

the selling price in the world market is below the domestic 

purchasing price. However, each qualified receiving country 

is entitled to receive an equal amount of corn. This 

additional quantity supplied by the us adds to the existing 

export supply from the rest of the world. It will be per-

ceived by competing grain exporting countries as an outward 

shift of the us export supply curve. Accordingly, the world 

price will decrease. 

Two effects are expected: the substitution and 

income effects within and across countries. This study will 
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The sUbstitution 

effect within countries (subsidizing and subsidized 

countries) will induce consumers to sUbstitute corn for some 

other product, for instance, wheat. However, the real income 

effect would induce additional demand for corn in the subsi-

dized countries. It is important to notice that corn has 

primarily been used as a foodstuff in developing countries, 

and mostly as feedstuff in developed countries. Comparison 

of consumption patterns across countries suggests that one 

should expect a structural change in the pattern of con

sumption of corn as income increases in developing countries, 

everything else held constant. 

As a matter of fact, corn for human consumption could 

become an inferior good as more income is injected into 

receiving developing countries through US loan subsidies. 

Therefore, one could expect a negative functional relation

ship between the world price of corn and the income subsidy. 

However, an increase in the number of cattle in 

developing countries can offset the decrease in the demand 

for corn as a foodstuff resulting from increases in income. 

Nevertheless, the shifting of the demand for corn from 

foodstuff to feedstuff should involve a time delay. During 

the time required to build up the stock of cattle, the func

tional relationship should remain as described above. It may 

also be possible to avoid the inferior-good features of corn 
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if the rate of growth in the demand for corn as a feedstuff 

outweighs that of the decrease in the demand for corn as 

foodstuff. The dynamics of the changes would require a 

specific model in order to capture these changes. Moreover, 

the policy tool (CCCIVE) seems to be linearly related with 

the PL 480 variable. An auxiliary regression has shown a 

linear relationship between the CCCIVE and PL 480 variables. 

Indeed, the need for additional purchases from the US market· 

is made by US loans through private commercial banks but 

guaranteed by the US government. 

Commercial Export Subsidies (PL 480) 

The objectives of US guaranteed loans are to loosen 

the foreign exchange constraints of selected low-income 

countries. These loans have some aspects that qualify them 

to be considered as grants. These are quoted in terms of a 

repayment period, a grace period and there is a low interest 

rate attached to the loans, which is equivalent to the 

government cost of borrowing. 

This policy variable (PL 480) is a blend of three 

types of programs: GSM-5, which gives the CCC the authority 

to extend loans to importing countries; GSM-IOl, which 

provides exporters with guaranteed loans in case of default 

caused by events such as embargoes, war or foreign exchange 

restrictions; and GSM-I02, which guarantees, to US exporters, 

the loans of importing countries that are unable to pay. In 
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1985, the blending of GSM-5 and GSM-102 programs became 

effective and operated as a GSM-5 program, with the differ

ence that it waives payment of interest and guarantees loans 

on commercial terms. It is worth noting that this variable 

of concern has experienced some structural changes over time. 

However, such structural changes will not be taken into full 

consideration in the estimation techniques because they were 

so sporadic. 

The PL 480 variable is measured in millions of dol-

lars, and its impact on the world price of corn may at first 

glance be thought of as being delayed because of government 

red tape. However, it is the case that once a contract is 

signed between the US government and government of the 

receiving country, such a contract is executed immediately 

and will be in effect for some 5 to 10 years, during which 

time some other contracts expire. Therefore, there is an 

overlap between the time a contract begins and the time it 

terminates. The assumptions here are that variable PL 480 

affects the dependent variables directly, without any lag. 

The PL 480 lagged variable was not significant at 5 percent 

However, one would be inclined to expect that, 

because of government red tape, such variables should be 

1 CWPFOB = 101 + .00004PL480 
(21.5) (.00016) 

F = 74.5 D.W = 1.55 



lagged to allow for the adjustment between 

decisions are made and the time they 

implemented. 

Price of Substitutes 

150 

the time the 

are actually 

The world price for wheat as a sUbstitute is expected 

to be positively related to the world price of corn. If 

there is an increase in the world price of wheat, its 

quantity demanded will decrease and the demand for corn will 

increase. As a result of the increased demand for corn, the 

world price of corn will also be expected ~o increase. The 

functional relationship between the world price of corn and 

wheat may be explained by the end users of corn and wheat. 

In most developed importing countries, corn and wheat are 

sUbstitutes as feed for cattle. Consequently, an increase in 

the price of one will shift the demand for the other, since 

they are considered as nearly perfect sUbstitutes. It is 

also expected that an increase in the number of cattle on 

feed will necessarily increase the demand for both products. 

In most developing countries, however, the end users of both 

grains are human consumers. It is therefore expected that 

aggregate quantity demanded will increase when population 

increases. Nevertheless, an increase in the average income 

in developing countries will lower the consumption of corn, 

which has been considered an inferior good. 
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Data Sources and Measurements 

The data used for the US empirical estimation are 

annual and cover a period of 37 years (1950-1986). US acre

age diversion is measured in millions of acres and data were 

collected from the USDA information bulletin, USDA Feed 

situation and Outlook Yearbook. 

The ending stock is the stock level at the end of the 

marketing season (September 30). The CCC ending stock levels 

were collected from the USDA Feed situation and Outlook Year

book (1950-1986) (published by the Economic Research Service) 

and are expressed in millions of bushels. 

The world prices of corn (CWPFOB) and wheat (WWPFOB) 

were collected from FAO (Food and Agriculture Organization) 

production and trade yearbooks. They are normally expressed 

in dollars per metric ton and are averaged over a calendar 

year. The world price of corn is based on the Free on Board 

(FOB) Gulf of Mexico price quoted in dollar terms, which is 

related in some sense to Chicago Board of Trade prices. Data 

relative to the subsidy level, represented here by the 

variable PL 480, were collected from the CCC summary of data 

chart, published by the USDA Agricultural Stabilization and 

Conservation Service. 

Analysis of Results 

As mentioned above, this study was conducted with the 

intention of evaluating the contention by most leaders of 
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developing trading countries that the agricultural (produc

tion and trading) policies of developed countries have had 

destabilizing impacts on the role of the world price of 

agricultural products in the allocation of resources. This 

study selected corn because it is a staple food, second only 

to wheat in importance. The latter has been subjected to 

intensive investigation and results abound (Konandreas, 1982: 

McCalla; 1962). 

The results of this study indicate that US agricul

tural policies have destabilized the world price of corn (see 

Table 5.0 for key to variables used). However, the issue of 

how significant these US-induced agricultural instabilities 

have been still remains and is more of a normative issue. 

According to the estimated reduced-form equation, 99 

percent (Table 5.1) of the total variation in the world price 

of corn was explained by policy variables included in the 

model. Some explanatory variables like the level of subsidy 

extended to specific countries had a t-statistic that was 

just marginally significant at the 5 percent level. The land 

diversion variable similarly did not show a significant t

statistic. Accordingly, these two variables appear not to 

have impacted significantly on the world price of corn. 

Nevertheless, the model as a whole revealed significant 

impact on the world price of corn, as demonstrated by a very 

significant result of the F-value. 
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Table 5.0. Names of variables used. 

CWPFOB 

CWPFOBCC 

CWPFOBDI 

CWPFOBPL 

WWPFOB 

ARGCQX 

ARGCQS 

ARGPOP 

ARGWXHP 

THACQX 

THAEER 

CCCIVE 

USDIVE 

PL480 

ARGCQXCC 

ARGCQXDI 

ARGCQXPL 

THACQXCC 

World price of corn (free on board) in $ per 
metric ton 

Simula ted world price of corn using the ending 
stock level of the CCC (CCCIVE) as policy 
variable 

Simulated world price of corn using land diver
sion (USDIVE) as policy variable 

Simulated world price of corn using income 
subsidy (PL 480) as policy variable 

World price of wheat (free on board) measured in 
$ per metric ton 

Export supply from Argentina in "000" metric ton 

Argentina corn production in "000" metric ton 

Argentina population 

Wheat export price from Argentina in $ per metric 
ton 

Thailand export supply in "000" metric ton 

Thailand exchange rate in Baht per dollar 

Ending stock level in millions of bushels 

Diverted acreage in million of acres 

Income subsidy level in millions of acres 

Change in Argentina's export supply due to US 
price subsidy policy 

Change in Argentina's export supply due to US 
land diversion policy 

Change in Argentina's export supply due to US 
income subsidy policy 

Change in Thai land's export supply due to US 
price subsidy policy 
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Table 5.0--Continued 

THACQXDI 

THACQXPL 

Change in Thailand's export supply due to US land 
diversion policy 

Change in Thailand's export supply due to US 
income subsidy policy 



Table 5.1. Estimates of model for world price of corn. 

Dependent Variable: CWPFOBDEV 

Independent Variables 

Constant 

DUlv1lv1YCCIVE 

DUM1'1YDIVE 

WWPFOBDEV 

USDIVEDEV 

CCCIVEDEV 

PL480DEV 

R2 = .99 

Coefficient 

20.3 

7.2 

-2.3 

.62 

.19 

-.0095 

-.000070 

OW = 2.03 

standard Error 

2.7 

3.6 

2.9 

.033 

.15 

.0023 

.00003 

F(7,30) = 6205 
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Note: Variables with the suffix "DEV" are first difference 
transformed variables. 
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The above results were double checked using the 

Granger (1969) and Sims (1972) causality tests (Table 5.2). 

Resul ts obtained from these were consistent with the ones 

relative to the t-statistic test on each one of the policy 

variables. The Granger and Sims causality tests have shown 

that none of the policy variables except the CCCIVE had a 

significant impact on the world price of corn. Moreover, the 

ranJ::.ing of the size of impact as determined by the Granger 

test was in line with the ones provided by analysis of the 

standardized regression coefficient. According to the beta 

coefficient ranking, the CCCIVE variable displayed the 

largest impact on the world price of corn, followed by the 

US DIVE and PL 480 variables. Indeed, a unit standard 

deviation increase in CCCIVE induces a .19 standard deviation 

decrease in the world price of corn and a unit standard 

deviation increase in the US DIVE and PL 480, respectively, 

induces a .057 increase and a .024 decrease in the world 

price of corn. As far as partial correlation coefficients 

are concerned, 25 percent of the variance not accounted for 

by other policy variables included in the model are accounted 

for by the CCCIVEi 3 and .84 percent of the variance of the 

world price of corn not explained by other variables in the 

model are actually explained by the US DIVE and PL 480 

variables, respectively. Therefore, according to the partial 

correlation coefficient, ranking of the variables as to their 
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Table 5.2. Causality tests of the impact of policies on 
world price of corn. 

USDIVE CCIVE PL 480 

Granger (F-value) 1. 29 7.6 .12 

Sims (t-stat) 1. 85 2.11 .34 
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relative impact on the world price of corn occurs in the same 

way as that provided by the beta coefficient. 

The elasticities of all the policy variables have 

shown that the world price of corn has been rather insensi

tive to the policy variables of interest. Indeed, if the 

USDIVE and PL 480 were to increase by 1 percent, we mi9ht 

expect the world price of corn to increase by .02 percent or 

decrease by .015 percent, respectively. However, CCCIVE· 

elastici ty has shown a more sizable impact but it remains 

relatively inelastic (.083 percent). 

Another variable of interest was the cross substitute 

policy as embodied in the world price of wheat (WWPFOB). The 

world price of wheat has impinged upon that of corn more than 

any of the corn-specific policy variables did. In fact, 70 

percent of the variance in the world market price of corn not 

explained by the own policy variables is explained by the 

world price of wheat. Moreover, the standardized coeffi

cients measure of WWPFOB has shown that a unit standard 

deviation increase in the world price of wheat will induce a 

.80 standard deviation increase in the world price of corn. 

Futhermore, examining the elasticity measure of the world 

price of wheat, one can notice that the world price of corn 

is more sensitive to changes in the world price of wheat than 

to anything else. Indeed, if the world price of wheat were 
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to increase by 1 percent, we might expect the world price of 

corn to increase by a little more than .7 percent. 

As mentioned above, the results of this analysis do 

not support or reject the contention that agricultural 

policies of the US alone have had destabilizing impacts on 

the world price of corn. However, because the results are 

relatively partial in their approach, the conclusion cannot 

extend beyond the scope presented. It is worth noticing that 

there are many interactions between specific agricultural 

policies and the macroeconomic environment such that some 

interaction between the variables of interest and macro

economic variables may have compounded the effects of the 

specific policy and make it appear to have had a substantial 

impact on the world price on its own. 

here have shown that although there 

The results reported 

is no evidence that 

individual agricultural policies by themselves would impact 

the world price of corn, as a whole they seem to have im

pacted the world price as evidenced by the large F-statistic 

value. 

Estimates of Welfare changes 

The opportunity costs of specific us agricultural 

policies are estimated within the Argentina and Thailand 

markets using the Laspeyres (LV) and Paasche (PV) variations 

as suggested in Chapter 4, and estimates are available in 

Tables 5.3 and 5.4. The study has used the expected world 
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Table 5.3. Estimates of producer welfare losses, Argentina 
(in million of dollars). 

Year Producer's Gains Producer's Losses Producer's Losses 
Due to U.S. Due to Due to 

Land Diversion Price Subsidy Income Subsidy 
Policy 

1961 231. 7 227.8 224.1 

1962 205.8 202.8 194.1 

1963 270.3 267.2 263.3 

1964 219.8 219.6 211. 8 

1965 326.5 331. 3 316.1 

1966 338.1 345.4 328.0 

1967 278.0 285.8 270.7 

1968 304.9 307.9 297.7 

1969 450.9 456. 7 440.9 

1970 525.7 537.1 510.1 

1971 407.6 420.1 402.4 

1972 440.3 453.3 426.5 

1973 279.8 295.7 275.6 

1974 159.2 169.9 161. 2 

1975 317.4 337.8 322.0 

1976 244.4 260.3 248.3 

1977 430.0 456.4 436.5 

1978 470.5 493.4 473.4 

1979 473.8 494.5 478.7 

1980 276.2 289.9 280.0 

1981 725.7 758.1 733.4 

1982 415.1 411.1 418.2 

1983 538.2 543.7 521. 8 

1984 439.7 459.5 441. 0 

1985 561. 4 574.1 561. 0 

1986 322.0 308.5 320.0 
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Table 5.4. Estima tes of producer welfare losses, Thailand 
(in million of dollars). 

Year Producer's Gains Producer's Losses Producer's Losses 
Due to U.S. Due to Due to 

Land Diversion Price Subsidy Income Subsidy 
Policy 

1961 413.0 373.4 133.1 

1962 470.0 427.5 154.2 

1963 572.2 522.7 205.6 

1964 741. 3 693.8 267.6 

1965 722.7 698.4 263.4 

J.966 912.7 894.9 338.8 

1967 934.3 927.8 331. 6 

1968 982.2 941. 3 301.1 

1969 104.8 101.1 340.4 

1970 121. 8 119.4 479.4 

1971 131.1 131.2 472.9 

1972 170.6 169.7 777.7 

1972 806.0 838.4 623.5 

1974 162.0 171. 7 135.8 

1975 151. 0 159.5 120.9 

1976 181. 0 192.2 138.9 

1977 161. 3 170.0 932.5 

1978 942.9 968.9 635.0 

1979 159.6 162.2 112.0 

1980 164.0 168.3 127.0 

1981 163.4 166.4 131. 9 

1982 249.7 226.3 168.1 

1983 176.2 167.0 136.6 

1984 219.2 223.0 181. 8 

1985 168.5 164.0 114.6 

1986 289.4 244.6 151. 5 
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price of corn as a standard against which the simulated world 

price of corn is assessed. 

As explained earlier in this chapter, "simulation" 

has been used as a misnomer for historical forecasts. In 

fact, all policy variables in the estimated equation but the 

one of interest were arbitrary pegged at their mean values 

(see Table 5.5). As a result, the estimated equation ended 

up having o"-ly one independent variable (the policy variable 

of concern). The historical values of the variables of con

cern were then used to fit the equation of the world price of 

corn (with the other variables pegged at their mean values) 

to generate a series of simulated world prices. The aim of 

such procedure is to insulate the sole impact of the variable 

of interest on the world price of corn as is done by the 

partial derivatives method. The expected world price was 

obtained by fitting the estimated equation of world price of 

corn with the expected values (defined as th~-mean value of 

computed over the period under review) of each of the 

explanatory variables. The expected world price of corn was 

used instead of the perfectly competitive equilibrium world 

price of corn. It should be kept in mind that Argentina and 

Thailand are agriculture-bound countries. In 1983, agricul

ture contributed 20 and 16 percent to the total Gross Domes

tic Products (GOP) for Thailand and Argentina, respectively. 
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Table 5.5. Historical forecasts. 

1. Equation of the ending stock level 

CWPFOBCC = 80.23 - .0095 CCCClVE 

2. Equation of land diversion 

CWPFOBDI = 76.05 + .192 USDIVE 

3. Equation of the income subsidy 

CWPFOBpL = 78.75 - .00007 PL480 

4. Expected world ~rice of corn* 

CWPFOBAV = 81. 26 

* The expected world price of corn was computed using the 
expected values of the policy variables over the per iod 
under review (1950-1986). 
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The producer surplus is measured as a linear combi-

nation of the Laspeyres and Paasche variations as suggested 

by Cory et al. (1981). The Laspeyres variation is measured 

as the difference between the average and the simulated world 

prices at every level of derived export (the export that 

would be had the simulated price been the actual price). The 

Paasche variation is computed as the difference between aver-

age price and the simulated price at the export level that 

would have been had the average price level been the actual 

price. The measures of export quanti ties corresponding to 

the average and simulated world prices were computed using 

the elasticities of export supplies derived by Bredhal 

(1983) . 

It was shown in the theoretical analysis of Chapter 4 

that US agricultural policies increased the world price in 

only one case: the use of a land diversion program (although 

empirically it was not significantly different from zero). 

It follows that the land diversion program increased the 

foreign exchange earnings of Argentina and Thailand. Other

wise the use of subsidies by the US (either price or income) 

decreased the world price and subsequently the foreign 

exchange earnings. The impact of the land diversion program 
.:, 

on producer surplus has been estimated to be positive and 

have provided Thailand and Argentina with annual average 

foreign exchange earnings of $8.4 million and $52.58 million, 
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respectively, over a period of 26 years. However, CCCIVE and 

PL 480 have decreased foreign exchange earnings, respec-

tively, by the amount of $9.6 million and $8.9 million for 

Thailand. In the case of Argentina, they decreased foreign 

exchange earnings by $58.2 million and $66.6 million, 

respectively. 

Impacts of Simulated World 
Price on Export Behavior 
in Argentina and Thailand 

This section singles out the impacts of each simu-

lated policy variable on the export behavior.of Argentina and 

Thailand. The results should be interpreted with great 

caution because of the lack of reliability of the data used. 

Estimation has shown a high degree of autocorrelation in the 

case of Argentina. The results are shown in Table 5.6a. 

The point of departure in developing the model of the 

impacts of the US agricultural policies on the behavior of 

the competing exporting countries is the estimation of export 

model without any consideration of the specific impact of the 

US agricultural policy impacts, as a benchmark against which 

all the subsequent policies will be compared with. The 

export model will be altered with the simulated world price 

of corn in order to provide a clear measure of the impact of 

the US policies on the behavior of Argentina and Thailand. 

Indeed, Argentina and Thailand differ from the US in 

that they share less than 18 percent of the world market 
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Table 5.6a. Estimates of impact of US policies on Argentina 
exports behavior. 

IndeiJendent 
Variables 

A. Dependent Variable: ARGCQX 

Export Equation: 

CONSTANT 

ARGCQS 

ARGPOP 

WREL 

Coefficients S.E. 

-2884.6 2037.3 

.454 .159 

100.94 89.9 

1182 1729 

ow = 1. 83 F(5,21) = 5.16 

Note: R2 values are based on first difference transformed 
variables. 
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Table 5.6b. Impacts of U.S. policies on Argentina exports in 

metric tons. 

Year ARGCQXCC ARGCQXDI ARGCQXPL 

1961 86230.0 90230.0 84200.9 

1962 85298.0 94076.0 83552.9 

1963 84542.6 92900.8 88050.8 

1964 88147.1 94371.9 87572.3 

1965 90308.7 93640.1 87646.2 

1966 91299.5 93280.5 87673.5 

1967 91336.5 92103.4 87233.9 

1968 89700.3 93814.6 89309.3 

1969 89876.0 93343.6 89266.8 

1970 90846.9 92930.1 87321. 5 

1971 91795.9 91825.2 89426.2 

1962 91906.9 92548.9 86659.8 

1973 92192.6 88613.5 85861. 7 

1974 92683.0 87742.3 89850.6 

1975 91686.2 86745.5 89239.7 

1976 93220.6 88279.9 90988.9 

1977 91725.5 86932.3 89541. 2 

1978 90454.1 88032.4 89025.8 

1979 89680.2 88302.5 90016.6 

1980 87487.3 85247.2 87331.5 

1981 86030.9 84516.9 86310.4 

1982 80033.0 88618.1 89861. 3 

1983 89164.7 93818.0 88044.5 

1984 88926.8 87445.8 87877.7 

1985 84918.3 87395.2 87292.6 

1986 75D65.7 89587.7 88046.1 
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share of corn. It follows that the US can affect the world 

price of corn while Argentina and Thailand are very passive 

and take the world price of corn as a parameter. The point 

of concern is how the US agricultural policies that affect 

the \vorld price, in turn, affect the behavior of Argentina 

and Thailand. The export behavior of Argentina and Thailand 

are considered exogenous in this framework. The working 

assumptions are that the export of corn in the world market· 

is positively related to the world price of corn and that of 

wheat. In effect, the higher the price of corn, the larger 

the corn export quantity and the higher the world price of 

wheat. It is also assumed that corn export is going to be 

positively related to the population size. The larger the 

population, the larger the production, and given the 

consumption, the larger the quantity available for export. 

The world price of corn has shown2 a high degree of 

correlation with the price of wheat. The R2 of this 

auxiliary regression is much larger than that of the export 

equation, so there is multicollinearity of these two inde-

pendent variables. In order to go around the problem, a new 

variable (the relative price of corn in terms of wheat: WERL) 

has been defined, and used in the export model. 

2 CWPFOB = 12.03 + .69 WWPFOB 
(5.84) (.052) 

F = 467 D.W 1.89 
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It appears that the relative world price of corn 

variable in the export model exhibited the expected positive 

correlation with the export supply behavior. Indeed, export 

supply (CQX) is positively related to the relative world 

price of corn (WREL). However, the coefficient is not 

significantly different from zero. 

In the case of Thailand, the expected relationships 

are found for the relative world price of corn variable. The 

functional relationship with the production level has been 

just the opposite of what it was expected to be (see Table 

5. 7a) • 

These results may have been affected to some extent 

by the peculiarities of the decision-making process in 

Argentina and Thailand. Indeed, the export sector of 

agricultural products has been heavily taxed and the tax rate 

has been positively correlated with the world price of corn. 

These facts are known by economic agents. Therefore, any 

time there is an increase in the world price of any 

agricultural product in general and corn in particular, they 

will expect the tax rate to increase as well. 

In order to ascertain separately the impacts of each 

one of the policy variable on the behavior of Argentina and 

Thailand, the series of simulated world price were 

substituted into that of the actual world price in the 

estimated export equation. The impact of alternative 
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Table 5. 7a. Es tima te s of impact of US policies on Thailand 
exports behavior. 

Independent 
Variables 

A. Dependent Variable: THACQX 

Export Equation: 

CONSTANT 

THACQS 

'rHAPOP 

THAEER 

WREL 

R2 = .79 

Coefficients 

-3099.6 

-.0159 

79.13 

101. 86 

517.10 

DW = 1.89 

S.E. 

2547.5 

.216 

31. 75 

91. 34 

691. 89 

F(5,2l) = 18.8 
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Table 5.7b. Impacts of u.s. policies on Thailand exports in 

metric tons. 

Year THAGCQXCC THAGCQXDI THAGCQXPL 

1961 31900.0 34100.0 32300.0 

1962 30900.0 33200.0 30230.0 

1963 29849.6 32743.8 31064.4 

1964 30921.1 33076.6 30722.1 

1965 32052.9 33206.5 31130.9 

1966 32371. 0 33057.0 31115.5 

1967 32190.9 32456.5 30770.3 

1968 31707.2 33131.9 31571. 8 

1969 31885.1 33085.8 31674.1 

1970 32177.5 32898.9 30956.7 

1971 32029.7 32039.9 31209.1 

1972 32572.7 32795.0 30755.7 

1973 32721.8 31482.4 30529.5 

1974 32051.5 30340.7 31070.7 

1975 32429.5 30718.6 31582.3 

1976 32172.7 30461.8 31399.9 

1977 32238.1 30578.3 31481.7 

1978 31693.0 30854.4 31198.4 

1979 30571.5 30094.5 30688.0 

1980 30930.8 30155.1 30876.8 

1981 30361. 7 29837.5 30458.5 

1982 26818.4 29791. 2 30221.7 

1983 30979.5 32590.9 30591. 7 

1984 30160.6 29647.8 29797.3 

1985 29172.3 30030.0 29994.5 

1986 25277.4 30306.0 29772.2 
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policies were assessed in terms of the difference between the 

fitted values of the export model using the world price of 

corn as the benchmark and that of the export model using the 

series of the simulated world price as the only variable, 

holding other variables constant at their 1971 values. 

Results are presented in Table 5.6b and 5.7b. 

As mentioned earlier, these results are to be 

interpreted with caution because of multicollinearity 

problems in the export equations and the lack of reliability 

of data used. In any events, on average, land diversion 

policy had the most important impact on the quantity exported 

from Argentina followed by the price policy and the income 

subsidy policies. 

In Thailand, the impact of the land diversion policy 

was the most important followed by price subsidy and income 

subsidy pol icies. The rate of the impacts of pol icies has 

been proportional to the quantities exported and the 

importance of the US policies. 

As it has been shown through out this study, us 

agricultural policies have impinged upon the world price of 

corn and subsequently on the foreign exchange earnings of 

Argentina and Thailand. Furthermore, Argentina's and Thai

land's trading policies have been at odds with the trading 

environment and their nature of small exporting countries, 

which may have compounded the impacts of US agricultural 
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policies. It is the responsibilities of these countries to 

come along with policies that tend to minimize the impacts of 

other countries pOlicies on their foreign exchange earnings. 

until they can do so, they will remain the losers of the 

ongoing trade confrontations. 
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CHAPTER 6 

CONCLUSIONS 

The instabilities of commodities prices in the world 

market and the institutional arrangements required to remedy 

these instabilities have been a major issue for the world 

community for a long period of time. It has been well 

accepted that more stable prices provide a stable framework 

for efficient production decisions and management in export

ing countries. It has become clear in the mind of the world 

community that there should be greater coordination between 

the domestic and world markets to help achieve world price 

stability. It is also clear that the major problem that 

arises in these international arrangements has more to do 

with the difficulty encountered in implementing these 

policies and costs involved in the implementation process 

rather than the question of their effectiveness. Of course, 

opinions va~y as to the magnitude of these benefits, not only 

because of variations in the methods of evaluation of the 

effect of the instabilities, but also because of the 

difficulties involved in providing an efficient institution 

at the world level that would implement the stabilization 

scheme. 



175 

The stabiJ,ization of world prices of agricultural 

products alone would not be efficient because price stability 

achieved at the world level would often translate into insta

bility at the domestic level. It follows that an efficient 

stabilization institution needs to 

compensatory financing scheme that 

be complemented by a 

would compensate the 

losers in the process of stabilization. 

As is well known, in the case of reduced output 

if the stabilization 

rising, this will 

(which may be caused by bad weather), 

scheme prevents the world price from 

naturally hinder the export earnings 

countries. Alternatively, if there is 

of the exporting 

a decrease in the 

world price because of increased export supply (due to, ~ay a 

minimum price policy, for instance), if the stabilization 

scheme prevents the price from declining, it will impact not 

only the welfare of importing countries but also will impose 

some costs to those exporting countries that had, for sound 

reasons, applied the minimum price policy. 

Another method that has an intui ti ve appeal is the 

one relative to an agreement among participating countries to 

help keep the world price level within a given price band by 

controlling their production, export and import levels. In 

the absence of a compensatory financing scheme, coordination 

may materialize to the detriment of small exporting coun-

tries. The more one country produces and exports, the lower 
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will its opportunity cost (social cost) be of reducing 

exports by one unit. Such a complication may be dealt with 

by the compensatory scheme just described above. Moreover, 

such a scheme can, respectively, tax or subsidize the coun

tries that are generating or bearing the externality costs in 

order to move toward a Pareto superior position for the world 

community. 

Such an endeavor has very solid ground to rest upon. 

The findings of this study have shown that US agricultural 

policies have indeed caused some hardship to the competing 

exporting countries of Argentina and Thailand. The case of 

corn is one among myriad other cases. Indeed, between 1951 

and 1986 the price subsidy on corn alone imposed an average 

annual loss of $58.2 million for Argentina and $9.6 million 

for Thailand. For the income subsidy, the results were at 

udds with typical expectations, but this, as discussed 

aarlier, is due to the specific nature of the commodity under 

review. The amount of income going into corn export (under 

the export subsidy programs) has been smaller than the 

subsidy in dry milk or wheat. However, estimation has shown 

a negative relationship between the income subsidy and the 

price of corn, suggesting that the more corn is subsidized 

the lower the world price of corn. Accordingly, Argentina 

and Thailand have lost, respectively, an average of $66.6 

million and $8.9 million in foreign exchange earnings over a 
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period of 26 years. The management of the income subsidy 

seems to be part of the problem. After all, the income 

subsidy is extended to recipient countries with no flexi

bility as to how they are going to allocate these subsidies 

to purchase needed products. Therefore, it is expected that 

as more income is allocated to the purchase of corn, less of 

it will actually be purchased in the receiving country, 

leaving a huge amount of surplus that eventually drives the 

price down. 

Land diversion programs need to be encouraged in the 

US since this has provided additional foreign exchange 

earnings to competing developing countries but not in a 

sUbstantial way. It has provided an average of $52.58 

million and $8.4 million per year to Argentina and Thailand, 

respectively. Most developing exporting countries have 

suffered costs due to the policies implemented in the 

developed countries and the lack of a compensatory scheme, as 

discussed above. It follows that small exporting countries 

may want to implement some strategic move to counter the 

social costs imposed on them by large countries' policies. 

As already has been the case, developing countries are more 

interested in the integration of their markets to reduce the 

externality costs. Such a move will be the result of a 

learning process, and the outcome mayor may not provide the 

benefits expected. A possible extension of this study is the 
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introduction of learning process variables in Argentina and 

Thailand. These two countries, prior to their production 

decision, strove to forecast the minimum price level that the 

us would implement, and accordingly, the level of excess 

surplus the US would bring into the world market. If their 

forecasts are accurate (information set is large enough and 

the model used is the true model), they can then adjust their 

production and export levels to maximize returns, given the' 

production and exports levels achieved by the us. 

Unless Argentina and Thailand learn to adjust their 

production decision to meet the expected level of the world 

price or unless there is a compensatory scheme to compensate 

the losers, the world (as composed of the US and, Argentina 

and Thailand) will not move toward a pareto optimal position. 

The suggested extensions of this study anticipate 

what is most likely to occur in the future, given there is no 

change in the actual behavior of trading countries. It will 

follow that more developing countries will "unionize" in 

order to acquire more market power and play a more active 

role in the trading pattern around the world. Such behavior 

will be expected to bring about more reduction in trading 

interventions in the world market. 



179 

LITERATURE CITED 

Abbott, P. C., 1979. Modelling International Grain Trade 
with Government Controlled Markets. American Journal 
of Agricultural Economics, 61: 249-257. 

Alaouze, C. M., A. S. Watson and N.H sturgess, 1978. Olig
opoly pricing in the World Wheat Market. American 
Journal of Agricultural Economics, 60: 173-185. 

Amstutz, D. G., 1984. International Impact of u. S. Domestic 
Farm Policy: Domestic Agricultural Policy in an 
International Environment. W. Falcon, presiding. 
Stanford university. 

Bale, M. D. and E. Lutz, (February) 1981. Price Distortions 
in Agriculture and Their Effects: An International 
comparison. American Journal of Agricultural Econo
mics. 

Bredhal, M. E. and L. Green, 1983. Residual Supplier Model 
of Coarse Grains Trade. American Journal of Agricul
tural Economics. 

Bunge, Frederica M. (ed.), 
Country Study. us 
Army. 

1980 (February). Thailand: A 
government. Secretary of the 

Cory, D. C., R. L. Gum, W. E. Martin and R. F. Brokken, 1981. 

Food 

Food 

Simplified Measurement of Consumer Welfare Change, 
American Journal of Agricultural Economics. 

and Agriculture Organization, 1961 
Aqricultural Production Yearbook, 
united Nations. 

through 1986. 
several issues. 

and Agriculture organization, 
Agricultural Trade Yearbook, 
Nations. 

1961 through 1986. 
several issues. united 

Gardner.. R., 1983. Efficient Redistribution Through Com
modity Markets. American Journal of Agricultural 
Economics. 

Gilmore, R., 1982. A Poor Harvest: The Clash of Policies 
and Interests in the Grain Trade. Longman, New York. 



180 

Greenberg, E. and C. E. Webster Jr., 1983. Advanced Econo
metrics: A Bridge to the Literature. John wiley & 
Sons. 

Harrison, K. M., 1980. Performance of International Grain 
Marketing Systems: Discussion. American Journal of 
Agricultural Economics. 

Hicks, J. R., 1943. The Four Consumer Surpluses. Review of 
Economics Studies, Vol. 11 

Josling, Tim, 1974. Agricultural Policies in Developed Coun
tries: A Review. Journal of Agricultural Economics, 
25: 229-264. 

Josling, Tim, 1977. Government Price Policies and the Struc
ture of International Agricultural Trade, Journal of 
Agricultural Economics, 28: 261-277. 

Judge, George G., R. Carter Hill, William E. Griffiths, 
Helmut LUtke Pohl and Tsoung-Chao Lee, 1982. Intro
duction to the Theory and Practice of Econometrics. 
John Wiley & Sons, pp. 479-513. 

Knudson, Ron et ale 1986. Policy tools for US Agriculture. 
Agriculture Food Policy Center, Texas A & M. 

Konandreas, P. A. and A. Schmitz, 1978. Welfare Implications 
of Grain Price Stabilization: Some Empirical Evi
dence for the U.S. American Journal of Agricultural 
Economics. 

Mccalla, A. F., 1966. A Duopoly Model of World Wheat Pric
ing. Journal of Farm Economics, 48: 711-727. 

MCCalla, A. F., 1980. Political Economy 
Trade: International Affairs and U. 
University of Missouri Agricultural 
tion Special Report. 

of World Grain 
S. Agriculture. 
Experiment Sta-

McCalla, A. F., 1982. Impacts of Macroeconomic Policies Upon 
Agribultural Trade and Agricultural Development. 
American Journal of Agricultural Economics, 64:861-
868. 

McCalla, A. F. and T. E. Josling, 1985. Agricultural Poli
cies and World Market. McMillan Publishing Company, 
New York. 



181 

McGregor, R. J. and S. N. Kulshreshtha, 1980. Pricing in the 
International Coarse Grain Market. Canadian Journal 
of Agricultural Economics. 

Mellor, John W., 1966. The Economics of Agricultural Devel
opment. Cornell University Press, New York. 

Hundlak, Yair, 1978. 
section Data. 

On the Pooling of Time Series and Cross 
Econometrica, Vol. 46. 

Newberry, David M. G. and Joseph E. stiglitz, 1981. The 
Theory of Commodity Price Stabilization: A Studv of 
the Economics of Risk. Clarendon press. Oxford 

Petzel, Toddle and Eric A. Monke, 1979-80. 
of the International Rice Market. 
Institute Studies, 17: 307-326. 

The Integration 
Food Research 

Pindyck, R. and D. Rubinfeld, 1981. Econometric Models and 
Economic Forecasts, 2nd edition. McGraw-Hill. 

Rausser, G. C., Lichtenberg, E. and R. Lattimore, 1982. 
Developments in Theory and Empirical Applications of 
Endogenous Government Behavior." In G. C. Rausser 
(ed.), New Directions of Econometric Modelling and 
~F~o~r~e~c~a~s~t~i~n~g __ =i~n~U~.~S~.~A~g~r~i~c~u~l~t~u~r~e. Elsevier/North 
Holland, New York, pp. 547-615. 

Sarris, A. H. and J. Freebairn, 1983. 
Policies and International Wheat 
Journal of Agricultural Economics. 

Endogenous Price 
Prices. American 

siamwalla, Ammar and Alberto Valdes, 1980. Food Insecurity 
in Developing Countries. Food Policy. 

Siamwalla, Ammar 
Policies 
Thailand: 
Report. 

and Suthad Setboonsarng (1987). Pricing 
of four Agricultural Commodities in 
1960 1984. Unpublished World Bank 

Timmer, C. P., Walter P. Falcon and Scott Pearson, 1983. 
Food Policy Analysis. A World Bank Publication, 
John Hopkins University Press. 

Timmer, C. Peter and Henry Alderman, 1979. Estimating 
Consumption Parameters for Food Policy Analysis. 
American Journal of Agricultural Economics, 61:982-
987. 



182 

U. S. Department of Agriculture, 1968. USDA: 12 Years of 
Achievement Under Public Law 480. Economic Research 
service-Foreign 205. 

U. S. Department of Agriculture, 1982. USDA Commodity Credit 
Corporation Charts: A Summary of Data Through Sep
tember 30, 1982. 

U. S. Department of Agriculture, 1974. USDA. 
cultural Exports Under Public Law 480. 
Research Service 395. 

US Agri
Economic 

U. S. Department of Agriculture, 1986. Embargoes, Surplus 
Disposal and U. S. Agriculture. Economic Research 
Service Agricultural Economics Report #564. 

U. S. Department of Agriculture, 1984. Federal Credit 

U.S. 

Programs for Agriculture: Background for 1985 Farm 
Legislation. Agricultural Information Bulletin #483. 

Department of Agriculture, 1984. Agriculture 
Future: An Outlook for the 1980's and 
Agricultural Information Bulletin #484. 

in the 
Beyond. 

U. S. Department of Agriculture, 1988 (May) Global Review of 
Agricultural Policies. Economic Research Service, 
Agriculture and Trade Analysis Division. 

Wallace, I. D., 1962. 
tural Programs. 

Measur~s of social Costs of Agricul
Journal of Farm Economics, 44. 

Willig, R., 1976. Consumer's Surplus without Apology. Amer
ican Economic Review, Vol. 66. 

Wilkie J.W, Perkal A. statistical Abstract of Latin America 
UCLA Latin American Center Publications 
Vol 12 through 24 

World Food Institute, 1987. World Food Trade and US Agricul-
ture 1960-1986: Trade Tensions Intensify. Iowa 
State University, Ames. 


