
Research Needs and Research Results
in International Agricultural Trade

Item Type text; Book

Authors Hillman, Jimmye S.

Publisher College of Agriculture, University of Arizona (Tucson, AZ)

Rights Copyright © Arizona Board of Regents. The University of Arizona.

Download date 24/05/2023 20:51:30

Link to Item http://hdl.handle.net/10150/310774

http://hdl.handle.net/10150/310774


Technical Bulletin 237

International Agricultural Trade

Agricultural Experiment Station
College of Agriculture

The University of Arizona

Edited by Jimmye S. Hillman



Technical Bulletin 237

Research Needs and

Research Results in

International Agricultural Trade

Edited byJimmye S. Hillman
Department Head, Agricultural Economics
University of Arizona

Agricultural Experiment Station
College of Agriculture
The University of Arizona
Tucson 85721
3- 79 -1.5M -1.07

The University of Arizona College of Agri-
culture is an equal opportunity employer
authorized to provide research, educational
information and other services only to
individuals and institutions that function
without regard to race, color, sex or na-
tional origin.



Contents
Page

Introduction 1

Jimmye S. Hillman

Section I
Agricultural Trade and Stabilization Policies 3

Elmer L. Menzie
Trade and Exchange Problems 5

Vernon L. Sorenson
Structures and Strategies in International Agricultural Marketing 8

James S. Plaxico

Section II
Import Demand for Soybean Products in Eastern Europe 11

James R. Jones and William R. Morrison
The Impact of Economics Integration on U.S. Exports 13

H. Evan Drummond and lvarth Palacio
World Grain Trade Models 14

Thomas J. Grennes, Paul R. Johnson and Marie Thursby
An Analysis of Distributional Impact on Trade Liberalization
in the U.S. Grain Livestock Sector 16

David Blandford
Effects of Trade Liberalization on Farm Production, Consumption,
Income and Employment in Selected Foreign Countries 18

Carmen O. Nohre
Exchange Rates in International Commodity Models:
The Common Currency Question Revisited 19

William H. Meyers
The Effect of Dairy Imports on the U.S. Dairy Sector 21

Andrew M. Novakovic and Robert L. Thompson
Effects of Currency Adjustments Given Free Trade
and Trade Restrictions 23

Maury E. Bredahl and Abner W. Womack
Footnotes 26
Appendix 27



RESEARCH NEEDS AND RESEARCH RESULTS
IN

INTERNATIONAL AGRICULTURAL TRADE

Edited by
Jimmye S. Hillman

Introduction

International trade and commercial policy have been
subjects of long- standing interest to American agricul-
ture. Since its beginning this country has been heavily
involved in trade, and its history is filled with contro-
versy over the merits of free trade versus protectionism.
The agricultural sector has always been dependent on
foreign markets, and domestic markets have absorbed
large quantities of agricultural imports. Consequently
the American farmer, agribusiness interests, and con-
sumer groups all have been affected considerably by
trade policy decisions.

The abruptness and totality with which international
events during 1972 -1977 involved agricultural affairs all
over the world reflected a significant change from past
experience. Suddenly, many countries turned to their
agricultural sectors for help in keeping food prices
reasonable, balances of payments healthy, exchange
rates in line, and inflation in check, as well as for assis-
tance in other matters, political as well as economic.
This was certainly true in the United States, with its long
tradition as a large importer and exporter of agricultural
products. International subject matter, relatively ne-
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glected for many years, during this period became quite
fashionable.

It was in this setting that a number of professional
agricultural economists and a variety of agricultural re-
search organizations perceived a need to address the
topics of trade and commercial policy as they concern
agriculture. A result was the Symposium on Interna-
tional Trade and Agriculture held in Tucson, Arizona,
April 17-20, 1977.

The principal objective of the Symposium was to
stimulate researcher's interest and to raise their con-
sciousness level relative to international trade in agricul-
tural products. A part of that objective was to raise the
competencies of those attending.

This bulletin which is divided into two sections ad-
dresses the questions of research needs and research
results. Material included herein derives principally from
research results and papers delivered at the Sym-
posium. Further information on individual research pre-
sentations might be obtained by contacting individual
authors whose names and institutional locations are
presented in the Appendix.





Section I
Critique of Research Needs

Research on international trade and agriculture has,
until quite recently, suffered from a general lack of inter-
est and support among traditional funding agencies and
research directors. The question logically follows: what
are the research needs? In this section professors Men -
zie, Sorenson and Plaxico attempt to come to grips with
that question in the context of current affairs.

Menzie emphasizes the need for research on eco-
nomic stability measures. He also lists a variety of other
issues which should get attention. Among those is the
role of government as to questions of efficiency and
equity regarding international commerce.

Sorenson structures his commentary on trade and
exchange problems around four questions: (1) Can we
rationalize the use of limited resources for this kind of
work; (2) Can we develop a conceptual framework that
will lead to results that are meaningful to potential users
of the research; (3) Can we define specific researchable
areas and topics that are meaningful; and (4) Can we
organize to get the job done.

Plaxico rightly notes the change in events in recent
years which have generated interest and thought in the
research community regarding international trade struc-
ture and strategies. Even the U.S. agricultural produc-
tion sector, long apathetic toward trade studies and
strategies has manifested interest in international is-
sues. Joining these groups are others such as firms and
institutions which deal in transporting and marketing
agricultural products internationally. Also, the general
public has suddenly become interested in researching
questions such as international grain reserves.

Finally, there is general agreement by these three and
many other research administrators that the situation
has changed considerably from that of even a decade
back when the interest, the desire and the budget rela-
tive to trade and agriculture research were left to only a
few individuals. It is hoped that these commentaries will
stimulate interest in this important field even further.

Agricultural Trade and Stabilization Policies
Elmer L. Menzie

Instability in agriculture has a significant impact on
national and international policies. Major contributing
factors to instability are government policies and
weather, with much evidence to indicate that govern-
ment policy is the most important factor. It has been
suggested that government attempts to increase
domestic stability have added to international instability
and placed significant strain on the trading system.

In a world seemingly bent on government regulation
we might well ask, "Where are we being delivered ?"
Certainly more answers are needed regarding the im-
pacts of such action. Following are some relevant ques-
tions, with suggestions for research.

Policy Issues

How well are we really able to define international
goals and objectives? Is it possible to arrive at reason-
able policy instruments if goals and objectives are not
known? From the point of view of individual countries or
groups within countries, can we really expect the subju-
gation of national and private interests to some largely
indeterminate international interest, when such inter-
ests have an impact on domestic concerns? These ques-
tions are especially appropriate with regard to trade and
stabilization policies, which are intertwined. Research
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certainly must encompass these aspects of the trade and
stabilization issue.

How stable are the national objectives and or the ac-
cepted mechanisms for coping with trade or stabiliza-
tion as an issue? How well are the objectives and
mechanisms understood? At a Canadian Workshop in
March 1976, Kenneth Robinson said, "Agricultural price
stabilization is now largely an academic issue rather
than a political issue in the United States. Interest in this
topic, which your attendance at this Conference
suggests is relatively high in Canada, simply is not
shared by those in policy- making positions in
Washington. "1 How relevant is that observation today?
T. K. Warley, writing for the Canadian -American Commit-
tee stated, "In general, U.S. authorities have shown a
willingness to tolerate a high degree of instability in the
farming component of the food system and especially in
the livestock sector. "2 While this was published only in
May 1977, pronouncements made since then suggest a
significant change is being considered in the level of
tolerance for farm price instability in the United States.

The Indian government has recently changed in a very
significant way, and undoubtedly, Indian participation in
any world policy framework will change. Certainly inter-
nal policy changes, such as population policy, are likely



to have significant long -run consequences. A shifting
government profile in France and Italy also could result
in policy changes having probable international conse-
quences. Government changes in these countries could
affect their relationships with the European Economic
Community (EEC). If changes occur, what impact can
be expected on EEC trade and stabilization policy? The
United Kingdom is also an unknown in the power sys-
tem, having developed a high level of economic uncer-
tainty; and Canada has become increasingly control
oriented, with strong voices for protectionism being
heard.

Changes in international trade policy of Russia and
China have been major factors contributing to the mag-
nitude of agricultural price instability since 1972. The
OPEC nations have brought about a significant shift
in energy costs, and the future remains uncertain.
Actions from countries like Russia, China, and the
OPEC group tend to be taken unilaterally and without
prior consultation.

Martin and Zwart have argued that within the North
American market area, government policy changes have
contributed significantly to agricultural instability. For
example, from January 1973 to December 1975, for the
beef industry, "there were at least 30 policy changes by
the Canadian provincial or U.S. governments. Of these,
12 related to the trade policies of our Canadian federal
government and 13 were changes in stabilization or so-
called beef quality programs of either the federal or
provincial governments. "3

The evidence seems well established to indict gov-
ernment policy as a prime cause of instability and a
source of risk. How can the impacts of major policy
changes be measured? Are there any reliable means for
understanding and predicting policy change?

The same questions need to be asked about climatic
change. Climate does have a significant impact, espe-
cially in selected areas for given years. Greater knowl-
edge about the probability of a given event in any given
location would ease the burden of management of
world food supplies. Similarly, knowledge about general
patterns of change worldwide would be useful in de-
veloping long -run policies and programs. Changes in
climate in recent years have clearly led to shifts in policy.
At the present time there is a lack of sophistication in
prediction, either of government policy or climatic
change.

Research Needs

There is no doubt we lack answers to many questions
involving policies for trade and stabilization. Goals and
objectives need to be more clearly defined. The impacts
of various policy instruments that are established or
proposed to obtain those objectives are far from clear. In
many instances it seems certain that either the instru-
ments or the objectives or both would be changed if
more precise knowledge and understanding were avail-
able. The following are a number of areas where more
research or other action seems desirable to improve
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knowledge and understanding of trade and stabilization
issues.
1. Meaningful measures are needed of the impacts and

the distribution of those impacts for trade policy
changes involving:
a. Changing exchange rates (including fixed or gov-

ernment controlled and variable rate structures);
b. Quota policies;
c. Nontariff barriers, including health standards,

quality barriers, and institutional limitations;
d. Domestic support and stabilization policies.

2. If commodity agreements are to be developed, esti-
mates are needed of changing demand and supply.
The impact of technology, including the development
of new competing products, should be studied. More
information is needed about the impacts of commod-
ity agreements on resource use as well as on con-
sumers and producers.

3. Assuming agreement could be reached on objectives
in international stabilization programs, there is need
for measures of the distribution of the impacts on
resource use, consumers, producers, and competing
producers.

4. More information is needed on the interaction effects
of policies. Assuming stabilization policies are im-
posed in one area or for one group of producers,
what is the impact on other sectors and producers?
Increasingly the interrelationships of economic is-
sues limits the usefulness of partial analyses. While
the growing complexity of the system makes the
meaningful development of total solutions less plau-
sible, such solutions nevertheless become more vital.

5. Further exploration is needed into possible problem
solutions by actions taken outside of government in-
tervention or control.
a. There is need for more and better understand-

ing of the institutional framework within
which the market system functions. Analyses
of the improvements possible through selective
changes within the traditional market system
are needed.

b. Greater exchange of information between coun-
tries regarding demand changes, production
trends, and internal policy changes would be
extremely useful.

c. More cooperation is needed in analyses and
dissemination of information to producers and
other decision -makers.

d. Improvements in the market mechanisms to
assist in the reduction of risk associated with
producers' decisions might be made with the use
of such aids as contracts, futures markets, and
forward pricing.

e. More studies are needed to increase the under-
standing of problems of developing countries. In
general, there is a lack of understanding about
such things as the proposed New Economic
Order and the explosive nature of the problems
of the poorer countries.



If the conclusions reached by some analysts that gov-
ernment policy has been a major contributor to instabil-
ity are correct, research must focus on this variable. The
impacts of policies and policy changes on the system
must be made clear, as well as how those impacts are

distributed. Furthermore, research must also focus on
the development of viable alternative solutions that will
minimize any negative effects of established policies, if
indeed we find that we are unable to attain policies that
provide optimum solutions.

Trade and Exchange Problems
Vernon L. Sorenson

The most significant change to face agricultural
economists in recent years is the increasing need for a
world -wide approach to research on the economic and
policy problems of food and agriculture. Interdepen-
dence and uncertainty have become dominant themes
in a wide range of international issues. These issues
must be dealt with in order to understand the problems
of the United States and other industrial countries in
developing effective policies for food, agriculture and
agricultural trade.

The following comments regarding research needs
are structured around these four questions:
1. Can we rationalize the use of limited resources for

this kind of work,
2. Can we develop a conceptual framework that will

lead to results that are meaningful to potential users
of the research,

3. Can we define specific researchable areas and topics
that are meaningful, and

4. Can we organize to get the job done?

Purpose and Rationalization

For some years it has not been difficult to rationalize a
research program that is heavily weighted toward vari-
ous aspects of the international dimensions of agricul-
ture. One reason is that these areas are important to
agricultural economists in their capacity as educators,
both in the classroom and in the cooperative extension
service. For this educational role to be performed effec-
tively, research in international trade is essential.

Another reason for engaging in trade research stems
simply from the large and increasing dependence of
American agriculture on world markets. American farm-
ers and agricultural industries now operate in a market
environment that is affected by technical, economic and
policy variables, as well as weather around the world,
over which we have no control. The nature of these vari-
ables and their market impact need to be understood by
private decision -makers and government agencies con-
cerned with American agriculture's international role.

A third reason is that the United States is committed
to a number of international policy objectives related to
trade, development and improvement of the world
economic order. This involves problems of international
commercial policy, international monetary policy, and
the special trade problems facing less developed coun-
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tries. Much of the trade problem of poor countries cen-
ters around their ability to export agricultural products;
and their exports are affected by economic conditions
and policies of industrial countries as well as their own.
Trade is an important variable that contributes to their
general welfare and economic development. A great
deal of information is needed to evaluate both the inter-
nal and external problems that affect their trade posi-
tions and to devise appropriate policies.

The Conceptual Foundation

Does a conceptual base exist to define relevant prob-
lems and achieve meaningful research results in the
area of trade and international monetary problems? In
the past agricultural economists have relied heavily on
classical trade theory and have defined problems in
terms of deviation from the free market norm. Our pre-
scription has been to reduce or eliminate government
interference with trade flows on the assumption that this
will lead to the best of all possible worlds.

Though the conclusions of classical theory are unas-
sailable within the context of the assumptions used, it is
doubtful that this can continue to be our sole analytical
base for generating meaningful research. Several as-
pects of reality have to be considered. One of these is
simply the question of whether the assumptions of trade
theory have sufficient validity to represent a useful
guide to policy market analysis. This is a long- standing
argument, well covered in the literature.4 As a practical
matter, neither those who argue that existing trade
theory is the only relevant guide to problem definition
and policy prescription nor those who argue that it has
no relevance have a hold on the complete truth. The
theory has greater relevance in some context and for
some problems than for others. If we wish to measure
the resource use and efficiency effects of trade restric-
tions imposed by and among market economies, trade
theory provides a useful conceptual guideline and can
be used for policy prescription. However, even for this
kind of analysis it is less clear whether basic structural
differences and differences in levels of development
exist among countries.

On the other hand, if our concerns extend to questions
of equity and other criteria, traditional theory has limited
value. We need to recognize that governments follow
legitimate policies of national interest that conflict with



the attainment of maximum world economic efficiency.
Any research that ignores conflict between the optimal
conditions defined in trade theory and the domestic
policies of governments aimed at full employment, do-
mestic income redistribution, maintenance of price sta-
bility, and other economic and noneconomic objectives
is likely to find little receptivity among policy- makers.

One of the sharpest controversies concerning the rel-
evance of trade theory revolves around its application to
the trade problems of poor countries where the
foremost question is the role of trade in development.
The basic question is whether there is a conflict between
the objective of maximum single -period economic effi-
ciency and the longer -term or multiple -period objective
of growth and development. While economic theorists
have not reached a unanimous conclusion on this issue,
it is clear from virtually all statements emanating from
developing- country policy councils that they reject the
premises of trade theory and its policy conclusion that
markets should be left free. They argue that trade theory
in its static cross -sectional sense provides no basis for
asserting a diffusion or growth process but that for a
number of reasons, including initial differences in
wealth, adherence to free trade will lead to a cumulative
process of greater inequality and will have a retarding
effect on economic development. This leads to their
call for organized markets, price indexing, preference
arrangements, and a number of other policies.

To deal with questions of this kind data must be pro-
vided that will shed light on the impact of various institu-
tional and policy arrangements on trade flows and their
consequent implications for stability and development
as well as efficiency. To be relevant, a "second best"
stance must be taken and investigations extended be-
yond the testing of policies solely in terms of their effect
in causing deviations from the free trade optimum.

Some Specific Research Areas

Many areas of incomplete knowledge and sometimes
near -complete ignorance exist concerning factors that
influence trade, development and international mone-
tary problems. A few of these are of primary importance
and greatly in need of further research by agricultural
economists.

One is simply the need to more adequately describe
and monitor economic trends and variables that influ-
ence the trade position of regions and countries and
how these are likely to change in the future. At present
the U.S. Department of Agriculture has a significant
program underway to analyze the potential trade posi-
tion of a number of countries, largely with the use of
secondary data that can be maintained and updated. For
developing countries a significant addition to this kind of
analysis could be made if resources were available to
deal more thoroughly with the dynamics of adjustment
and the policy factors likely to influence their future
growth in population and income as well as food pro-
duction. Substantial resources will be required, as well
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as a good deal of on -site investigation of agricultural
potential and the processes by which higher production
levels can be attained. In a broader context the focus of
such a program should be to develop some insight into
the dynamics of comparative advantage and the poten-
tial for adjusting the structure of world food production.
Recent projections of the future import needs of de-
veloping countries that were generated for the world
food conference are simply linear trends of past
changes. Better information is needed.

Another important research need is to deal more
thoroughly with issues of market access and the impact
of trade policies of industrial countries upon the export
earnings of developing countries. All major industrial
countries maintain barriers against lower -cost imports
from less- developed countries (LDCs) that are competi-
tive with products of domestic producers or processors.
These trade barriers have been established without con-
cern for their effect on poor countries. A particularly
odious component of this is the bias in the structure of
tariff systems that results in relatively higher import
duties on processed products than on raw materials.
This can prevent developing countries from industrial
expansion precisely in those areas that are most likely to
succeed, namely, the processing of raw materials they
produce. The impact of these and other trade -restricting
policies, sometimes in combination with domestic
price- support programs, has not been extensively inves-
tigated; much more research is needed.

The Presidential Trade Commission recommended in
1972 that a major effort be undertaken to assess the
effects and costs of protection of agricultural com-
modities.5 This kind of information is particularly
needed when trying to define the importance of trade
barriers that face developing countries. It is also impor-
tant to learn whether LDCs have the capacity to substan-
tially expand output if markets in industrial countries are
opened. Policy spokesmen from developing countries
usually ignore this question or assume an infinitely elas-
tic supply curve. This may not be the case and suggests
the need for supply response analysis in developing
countries as a corollary to research on potential expan-
sion of their markets.

Commodity supply analysis is closely related to a third
important area of needed research, which is the general
question of how the external or trade sector should be
incorporated into planning. The nature of this problem is
broad. For example, in Uruguay the principal issue is
one of increasing productivity in production, processing
and merchandising of beef for which apparent compara-
tive advantage exists; whereas in Kenya the questions
are concerned with the trade -off in use of resources on
alternative import substitution and export industries. In
many countries with rapidly increasing population, de-
cisions as to the use of resources on domestic food pro-
duction versus export production can be crucial. Re-
source use problems are complex and often extend well
beyond questions of price manipulation to stimulate
marginal movement of resources from one commodity



to another. Problems of structural change and long -term
direction in economic development, with substantial
specialized capital investment, may also be involved.

Most economic development plans in poor countries
are internally oriented and include trade and foreign ex-
change availability as a constraint within which internal
development plans must be made. A great deal of re-
search is needed both to conceptualize and to develop
empirical insights into the role of the trade sector (ex-
port and import) in planning and in the process of
economic development.

A fourth major area of concern is the role of various
institutions that do or can potentially operate in inter-
national markets. The role of multinational corporations
is little understood, and no effective international mech-
anism has been developed for establishing rules of the
game for controlling their operations. Potentially their
role in the transfer of technology, know -how, and capital
can be an important element in the drive for develop-
ment by poor countries. But at the same time they could
be a source of exploitation, with little if any linkage to
the basic domestic economy of a country, and thus
would provide little stimulus to economic development
or improvement in balance of payments.

Much has been made of the potential role of interna-
tional commodity arrangements as a basis for improv-
ing the export earnings of developing countries and for
reducing instability in commodity markets. The U.N.
Conference on Trade and Development (UNCTAD) has
proposed a comprehensive commodity program involv-
ing international action to establish commodity stocks,
pricing formulas, and long -term buying and selling ar-
rangements on a group of commodities of importance
to them. To assess this proposal as well as other sug-
gested arrangements, more commodity analysis is
needed to deal with alternative institutional and policy
arrangements within and among countries. A recent
sugar study analyzes the impact of several institutional
and policy arrangements in the United States, the
European Economic Community, and intercountry ar-
rangements, particularly commodity agreements.6 Data
problems are generally severe in this kind of analysis,
but in this case sufficient information was available to
provide some insight into the economic and welfare ef-
fects of several institutional and policy options.

With regard to the monetary question, two main
factors might affect agricultural trade. First, conditions
in foreign exchange markets may affect the degree of
uncertainty in agricultural markets, which in itself could
influence buying and selling behavior in private trans-
actions and government policies. Second, shifts in
exchange rates over time probably alter patterns of in-
ternational trade to some degree. The strength of mon-
etary impacts, however, is muted by the many other
factors that influence trade, particularly protection and
import policies. Quantification is extremely difficult,
therefore, and considerably more research is needed.

Finally, the theoretical underpinnings of various
strategies of research must be strengthened. For exam-
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ple, there is little basic understanding of the relationship
between trade and development. How should export
promotion, import substitution or both fit into devel-
opment models? What kinds of policy issues arise
especially in agriculture if trade sector and domestic
planning are integrated? These and other questions as
to the role of preferences, economic integration among
LDCs and monetary policies are not yet understood in
terms of their relationship to trade flows, development,
and their impact on agriculture in importing or exporting
countries.

Can we organize to do the job?

The question remains whether land -grant colleges
and agricultural economists can gear up to get this re-
search accomplished. Much will depend on attitude and
interest and on willingness to make the investment in
intellectual capital required. Much also will depend on
whether we can establish the appropriate operational
linkages needed to implement this kind of research.

Certainly much can be done if research and its objec-
tives are defined to include all of the activities involved
in acquiring the knowledge needed by agricultural
economists to handle their roles as classroom teachers
and extension educators and by applied researchers
who seek to provide information to public or private
decision- makers. A good beginning could be made by
increased library research to generate a general
familiarization with conditions, problems, and issues.
Literature abounds in many international economic and
political institutions. More and more data are becoming
available that can be used for quantitative analysis of the
economic and policy factors within individual countries
that influence production, consumption, prices and
trade flows. In some cases analysis of this kind can be
extended to a multi- country or even world -wide
framework. Not all good analysis requires sophisticated
model building; sometimes good descriptive analysis
may suffice.

It is more difficult to implement research that attempts
to deal with the intricacies of how policies are formu-
lated, why individual countries act as they do, or what
kinds of policy changes are needed to achieve a desired
result. Much more insight is needed than can be ob-
tained from presently available theory and secondary
data. For example, it is impossible to assess the policies
Brazil should follow in order to optimize its export earn-
ings from soybeans or to estimate what that total might
be unless a lot more is known about Brazil than is avail-
able from secondary sources. Consequently, a basis
must be provided for on -site study and research, some-
thing that can be done only through increased coopera-
tion among land -grant colleges and government and
private foundations. Long -term commitments are
needed as well as joint research planning. With ade-
quate administrative support and a systems approach,
more trade -oriented research is feasible and should
become an important component of future programs.



Structures and Strategies in International Agricultural Marketing
James S. Plaxico

Events of recent years have generated much thought
within the academic and research community regarding
international trade structure and strategies. Similar
interest has been generated in the agriculture produc-
tion sector, among firms and institutions dealing with
grain transportation and marketing, and the public. A
consensus has developed among all of these groups
with respect to three important issues.

Areas of Agreement

First, it is generally agreed that trade structure and
strategy is an important contemporary issue and will
continue to be of major importance in the decades
ahead. The recent large increase in U.S. agricultural ex-
ports (particularly large sales to the Soviet Union) and
the associated price gyrations have caused farmers,
consumers, and LDC interests to seriously ponder struc-
ture and strategy alternatives. The fact that the grain
marketing structure in Canada is uniquely different from
that in the United States has contributed to this interest.

Second, it is generally conceded that in considering
international trade structures and strategies, individual
country policies and institutions cannot be ignored.
Further, most agree that the pure competition model is
very likely not a relevant analytical framework. Most
agricultural economists, as a consequence of their edu-
cational background and experience, are most comfort-
able with research that abstracts from institutional
arrangements and assumes the purely competitive
model. Thus for many agricultural economists trade
structure and strategy research may not be an entirely
comfortable exercise.

Third, most conclude that, given the importance of
agriculture exports to farm income and U.S. balance of
payments, international trade research, with emphasis
on structure and strategies, is a research area of high
priority. But it is a highly complex research area that will
require significant resource inputs if significant progress
is to be realized.

Clearly, the emergence of international trade issues
as important research areas is a clear -cut challenge to
the agricultural research allocation mechanism. There
is no evidence that research resources in real terms
will increase over the immediate future, and there is
no indication that research resources are being shifted
from production to policy- oriented research. Thus, if
adequate resources are to be devoted to trade issues, it
would appear that the resources must be freed by giving
less emphasis to lower priority problems in the general
agricultural economics area. This of course confronts
research workers and research administrators with a set
of difficult choices, and care must be exercised to assure
that resources are organized in an efficient fashion. Un-
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fortunately, there may be a tendency to discount the
potential productivity of complex new research areas
relative to the more certain outcome of traditional work.

Market Performance

The structure -conduct -performance framework has
virtually become the standard for considering questions
of market organization and strategy.' In general, struc-
ture can be described fairly adequately and given indus-
try cooperation, conduct may be generalized. However,
measuring performance is quite another matter. A quote
from Brandow is instructive:

Economists asked to appraise the economic per-
formance of an industry have a difficult task. If they
confine themselves to the elegant abstractions of
rigorous general theory, they find few handles by
which to grasp the inelegant real world and are
wholly unprepared for some of the institutional and
dynamic characteristics of the industry. If they
adopt the approach of industrial organization eco-
nomics, they find standards imprecise, measure-
ment both conceptually and empirically difficult,
and judgment usually necessary to conclusions.
Yet to insist on elegantly- derived results that are
fully conclusive and leave no room for judgment is
to require the impossible. The facts are that "good
performance" is a set of sometimes conflicting
goals, the economic world is complex, changing,
and never fully knowable, and the economic re-
sults of interest range along continuous scales
from good to bad rather than being clearly one or
the other.8
One might think that a comparison of the U.S. and the

Canadian systems would provide useful insights. How-
ever, Schmitz and McCalla9 found that such a compar-
ison is not valid because the differences in economic
setting of the two countries overshadow their differ-
ences in market structure and strategies. For example,
their grain industries are vastly different in size, geo-
graphic dispersion, and facilities; and the unique agree-
ment that sets transportation rates for Canadian exports,
at what appears to be a very low level, is in no way
duplicated in the United States. These factors appear
to have a major impact on the various performance
dimensions of the two industries.

An Alternative Approach

Rapid developments have occurred in systems sci-
ence (systems modeling) over the past few years, much
of it accomplished by engineers, particularly electrical
engineers. More recently, in a few isolated instances,
engineers and economists have begun to work as mem-



bers of interdisciplinary teams to develop large -scale
models of various economic systems. The Nigerian
project at Michigan State University and the Century Il
project at Oklahoma State University are two examples
of such research. It appears that the logic and approach
of systems science may permit major breakthroughs in
understanding the implications of alternative grain mar-
keting structures and strategies. Specifically, the sys-
tems science approach would permit the inclusion of
many variables and complex interrelationships that
would be difficult with other approaches.

The systems science approach overtly seeks to in-
clude in this system all factors that are important to
describing, predicting, and controlling the system.
Quantitative techniques and information used in the sys-
tems approach are highly eclectic. Thus, parameters of
the system may be derived by any estimation technique
including optimization, econometric estimation, tech-
nical coefficients, or informed opinion. Further, the
techniques of dynamic systems control and modeling
that have been developed in systems science offer direct
ways of estimating critical system parameters. A focus
on continuous flow systems with measurement and use
of feedback for developing alternative control
mechanisms, along with associated methods of deter-
mining structural features and parameters with spec-
ified systems behavioral characteristics, appear to lend a
new and useful insight for understanding the impact of
structure and strategy on performance.

Although systems science is an approach consistent
with economic and engineering theory, poor communi-
cation can constitute a formidable barrier to progress. In
general, economists tend to conclude that engineers are
preoccupied with establishing the appropriate structure
of the system with what economists might see as a
cavalier disregard for data. On the other hand, engineers
tend to view economists as being data -bound and un-
able to move forward with structure definition. In view
of the extreme complexity of the grain marketing struc-
tures and associated strategies, along with a relative
data paucity, it would appear that economists have
much to learn from associations with engineers.

Certainly it is not suggested that a relevant systems
model can be constructed without data. Rather, the sys-
tems approach would be applied somewhat as follows:
(1) conceptualize the structure; (2) estimate structural
parameters as the data permit; (3) hypothesize param-
eters where there appears to be a valid basis; (4)
estimate other parameters by methods developed in
systems science; (5) adjust or fine -tune the parameters
by simulating the system over critical historic periods.
Once the model is operative, experiments involving al-
ternative structures and strategies would be performed
for purposes of comparing performance of the various
alternatives.

In conducting the simulation experiments with the
systems model, initial attention might well be directed
to comparing expected performances of alternative
structures and strategies. However, it should be clear
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that the dynamics of adjustment from one structure to
another deserves careful attention because adjusting to
a different structure would involve money and time
costs in surmounting entry barriers. These costs would
include such items as the cost of acquiring information
and expertise in ocean freight, and foreign exchange
transactions. Also, a different structure may require
additional or different facilities.

Research Organization

Results of research planning exercises have thus far
not been entirely encouraging. Yet few would agree that
research productivity is independent of organization. As
expansion of international trade research is contem-
plated, relevant organizational issues include such ques-
tions as: (1) What is the critical mass required in trade
research? (2) What states and agencies should under-
take trade -related research, and how should responsibil-
ity be allocated? (3) Which variables should be predicted
and which should be "scenarioed "? That is, which vari-
ables should be exogenous and which should be en-
dogenous to the model? Obviously these issues are
interdependent.

Given the current state of international trade research
in the United States, there are at least two objectives of
expanded research in the area. The most obvious objec-
tive is to solve certain identified or anticipated problems
relating to trade issues. However, a major objective of
some research must necessarily be to build appropriate
intellectual capital or expertise in the area of interna-
tional trade within the profession. In a sense these may
be viewed as sequential steps; that is, resources might
be allocated to build intellectual capacity as a step to-
ward solving problems. On the other hand, resources
may be appropriately allocated to trade research for the
purpose of building intellectual capital to be utilized in
teaching programs, extension education, etc. If research
objectives are limited to that of intellectual capital de-
velopment, the critical mass may be very small. On the
other hand, there appear to be major scale economies
involved in problem -solving trade research. Thus, the
critical mass for problem -solving research would appear
to be a multiperson effort.

There are several plausible bases for expecting scale
economies in trade research. These include:
1. Large "overhead" requirements in terms of becom-

ing familiar and remaining current in the literature.
Much of the key work is currently being done outside
of the United States.

2. The necessity of developing and maintaining a
current knowledge of individual country economic
conditions, production potentials, and trade policy.

3. The diversity of expertise required to mount a com-
prehensive trade research effort.

If important scale economies do exist in international
trade research, there are obvious implications in terms
of the optimal dispersion of research effort among vari-
ous research organizations. Clearly the Economic Re-



search Service (ERS), as the economic intelligence arm
of the U.S. Department of Agriculture, must devote very
significant resources to research in the area. However,
although the existence of scale economies would sug-
gest concentration of resources with a few states, the
optimal location of such resources is certainly not obvi-
ous. Some of the conditions favorable to the devel-
opment of trade research centers might include (1) the
availability of a cadre of applied research agricultural
economists with a background of interest and expertise
in trade; (2) proximity to a group of trade theorists; (3) a
major state dependence on agricultural commodity
trade; (4) the willingness and ability of the unit to make a
major commitment to trade research with appropriate
outreach activities. Perhaps three to five strong trade
research agricultural economic departments in the
country would be sufficient.

An obvious alternative to the development of centers
of emphasis in trade research is the use of the regional
research model. While the results of regional efforts
have at best been mixed, the regional model does per-
mit the assembly of a critical mass of resources without
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geographic concentration. Recently, regional project
"NCI39- Economic Analysis of the U.S. Grain Exporting
System" was approved, with eleven states and ERS as
project cooperators; but only 3.05 scientific man years
(SMYs) were budgeted to the project. In view of the
travel, administrative, and other overhead requirements
of regional research, one might question whether 3.05
SMYs disbursed over eleven states and ERS really con-
stitutes a critical mass. This is the case even if one
abstracts from the formidable problems involved in
coordinating the research activities of eleven states and
ERS. However, the project may be highly productive in
terms of developing intellectual capital as a basis for
future research.

As indicated above, policy and the state of the
economy in both importing and exporting countries are
important factors modifying the impact of structure and
strategy on performance. Weather variations also have
an effect. However, at the present time it appears that
the payoff is likely to be higher in other trade research
areas than in research aimed at predicting country
policies and weather.



Section II
Some Current Agricultural Trade Research

The purpose of this section is to summarize results of
specific research efforts in the area of trade and agricul-
ture. Eight brief analyses are presented which represent
the work underway in the Land -Grant Universities and
the U.S. Department of Agriculture.

Until very recently little support was given in the tradi-
tional agricultural research agencies to investigations of
international trade. This may appear surprising in light
of the historical importance of the export market to
many U.S. agricultural products. One reason for this
neglect was the almost total preoccupation of research
directors and allocating agencies with projects related to
domestic production, output- increasing technologies
and local utilization. This, plus a general belief that the
foreign market had immense elasticity and absorptive
capacity for U.S. production, was instrumental in keep-
ing research and development funds at a small figure.
There were, of course, other factors which played a role,
such as U.S. isolationist tendencies.

More recently, but particularly beginning about 1972,
there has been an upsurge of research interest and sup-

port, as witnessed by the summary results presented
herein. Even though no attempt will be made to com-
ment on the presentations, a listing of the topics is war-
ranted to demonstrate the variety of subject matter and
to encourage the reader to investigate further the objec-
tives, methodology and research results of these eight
studies:
1. Import Demand for Soybean Products in Eastern

Europe
2. The Impact of Economics Integration on U.S. Exports
3. World Grain Trade Models
4. An Analysis of Distributional Impact of Trade Liber-

alization in the U.S. Grain Livestock Sector
5. Effects of Trade Liberalization on Farm Production,

Consumption, Income and Employment in Selected
Foreign Countries

6. Exchange Rates in International Commodity Models:
The Common Currency Question Revisited

7. The Effect of Dairy Imports on the U.S. Dairy Sector
8. Effects of Currency Adjustments Given Free Trade

and Trade Restrictions

Import Demand for Soybean Products in Eastern Europe*
James R. Jones and William R. Morrison

Soybean and soybean product imports in Eastern
Europe have increased at an accelerated pace since the
early 1960s and played a major role in U.S. trade with
that region. From 1970 through 1972 soybean and soy-
bean product exports accounted for 20 -25 percent of
the total value of U.S. agricultural and nonagricultural
exports to the Eastern European countries.10

The purpose of this study was to analyze factors un-
derlying the potential import demands in the Eastern
European countries for soybeans and soybean products
and to trace the implications of the results on the export
market for the United States. More specifically, the ob-
jectives of the study were (1) to identify (and, where
possible, quantify the relationship and magnitude of)
economic and institutional forces affecting the import
demand for soybean products in the Eastern European
countries; (2) to estimate the import demand for soy-
bean products in 1975 and 1980 by econometric tech-
niques where data permitted; (3) to describe the state
trading practices and mechanisms in these centrally
planned economies in terms of their relation to imports;
and (4) to assess the future potential for expansion
of U.S. soybean product exports to the Eastern Europe
market and the factors that may inhibit such expansion.

11

Imports entering Eastern European markets are han-
dled through state -controlled enterprises and organiza-
tions. Foreign trade organizations (FTOs) and end -using
enterprises are the operational entities most directly
concerned with importing goods. Their decisions are in-
fluenced heavily by official decisions regarding trading
priorities established in the official 5 -year plans and in-
flexibilities inherent in centrally planned economies
weigh heavily in influencing the level and composition
of imports in the centrally planned economies of Eastern
Europe.

Import demand functions were estimated for soybean
products by least squares multiple regression tech-
niques from data taken from secondary sources for the
observation period 1960 to 1972. Variables entered into
the import demand relationship for soybean products
were selected partially on the basis of traditional de-
mand theory. Modifications were made where it was
deemed appropriate to fit the unique institutional cir-
cumstances of the centrally planned economies of

*For more detailed results of this research see: James R. Jones and
William R. Morrison, Import Demand for Soybeans and Soybean Pro-
ducts in Eastern Europe, Agricultural Experiment Station Bulletin No.
803 (Fayetteville: University of Arkansas, March 1976).



Eastern Europe and the data limitations of the study. A
two -equation recursive model was specified in the meal
sector for Poland, Hungary, and Yugoslavia. The effects
of changes in the per capita product index and in popu-
lation on the import demand for meal were estimated
indirectly for each country via their effects on a compos-
ite inventory of livestock numbers. In the second step of
the recursive model the resulting estimated livestock in-
ventory variable was entered as one of the explanatory
variables in the import relationship for soybean meal
along with prices for soybeans or soybean meal and
competing imports of protein meals, domestic outputs
of alternative oilseeds, foreign exchange reserves, and
feeding practices. The last variable was represented by
the percentage of protein meal used in concentrates for
Poland and a linear trend variable for Yugoslavia.

In the results, livestock expansion programs, as re-
flected in inventories, stood out as the predominant var-
iable related to the increase in soybean meal imports
during the observation period. Livestock expansion pro-
grams have received impetus from official efforts to in-
crease per capita consumption of meat and also to earn
convertible foreign exchange from meat product ex-
ports. The increased demand for soybean meal also is
due to changing feeding practices that include higher
proportions of concentrates in feeding rations and
higher percentages of protein meal in concentrates.
Data were available to test only the latter hypoth-
esis, and only for Poland, but reports from the other
Eastern European countries generally convey this same
impression.

The price coefficients in the estimated import- demand
relationships for Poland and Hungary did not point to
a highly significant role for soybean meal and soy-
bean prices. In separate specifications the prices of
groundnut meal and fishmeal also failed to yield evi-
dence of a major and consistent role in explaining soy-
bean meal imports. Price coefficients for soybeans and
these competing protein meal imports were typified by
sign reversals and statistically insignificant values. This
can partially be explained by the insulation of domestic
price and world price movements in these two
economies. Reforms are underway to tie import deci-
sions more closely to world economic developments,
but these were not initiated until after 1968 in Hungary
and 1971 in Poland.

For Yugoslavia soybean meal prices were found to be
correct in regard to sign expectations, and statistically
significant. Yugoslavia began the movement to a more
decentralized market oriented economy nearly a decade
before the other Eastern European countries and has
progressed much further in commercializing its foreign
trade practices. End -using enterprises in that country
apparently enjoy considerable autonomy, are governed
to a greater extent by considerations of profitability, and
have played a much more direct role in importing than
in Poland and Hungary.

Import needs in 1975 and 1980 were projected from
the resulting estimated import demand equations for
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Yugoslavia, Poland, and Hungary. The combined import
demand for soybean meal for the three countries was
projected at nearly a million metric tons for 1975, or the
meal equivalent of over 42 million bushels of soybeans.
It was projected that by 1980 over 1.4 million metric tons
(the meal equivalent of approximately 67 million
bushels of soybeans) will be imported, or nearly three
times the level of imports in 1970.

These projections and some other considerations in-
dicate that the Eastern European countries will continue
to be a growing market for soybeans and soybean meal.
However, after examining their trade practices, the au-
thors surmised that the prospects for expansion of U.S.
exports to that region will be qualified by a potential
reduction in our export share. A peculiarity of trading
practices in the centrally planned economies is their
tendency to seek to formalize their trade relations by
means of bilateral trade and payments agreements. Ap-
parently, their experience has been that it is much easier
to integrate imports into their overall economic plans by
means of such agreements. In addition to alleviating
problems of planning by stipulating quantities to be
imported (and reciprocally exported where barter
arrangements are made), these arrangements can
expedite payments arrangements. The Socialist
economies of Eastern Europe have experienced
balance -of- payments difficulties in their trade dealings
with industrialized countries because the latter have
been hesitant to receive industrial goods from Eastern
Europe, and these countries have relatively few agricul-
tural and other raw material products to export. On the
other hand, the Eastern European governments are fre-
quently able to negotiate bilateral trade agreements
with developing countries that share a mutual problem
of convertible currency shortages. Thus, it would appear
that the exporters from developing countries involved in
bilateral trade, payments agreements or both with East-
ern Europe may enjoy an advantage over exporters who
sell for convertible currency only. In fact, a sizable por-
tion of the protein meal needs in East Europe are being
obtained through bilateral trade agreements with other
countries. For example, groundnut meal has been im-
ported from India by such arrangements, even though
the price paid was higher than soybean meal prices.
Apparently the necessary dollars or other convertible
currencies required to purchase soybean meal were not
available, and the transactions were accomplished by
selling India equally valued shipments of other products
such as fertilizer.

The preference noted for conducting trade through
intergovernmental bilateral agreements may be a har-
binger of future difficulties for U.S. sales to Eastern
Europe. The United States has enjoyed leadership as a
supplier of soybeans and soybean products, but Brazil
has recently become a major exporter of soybeans and
indications are that its role as an exporter will continue
to expand. Brazil has already negotiated an inter-
governmental arrangement with Poland; and, given
their mutual shortage of convertible currency, it is con-



ceivable that Brazil will continue to penetrate that mar-
ket by signing additional long -term agreements to ship
soybeans to Poland.

This prospect points to a necessary expediency in
negotiating trade agreements with centrally planned
economies to protect the U.S. exporters' share of that
market. It seems likely that by operating outside such
arrangements we face the prospect of becoming a re-
sidual supplier, and this could imply instability for our
exports. However, these considerations are not neces-
sarily compelling arguments for actively seeking trade

agreements with these economies. Trade agreements,
by virtue of their encouragement of bilateralism, reduce
the possible benefits from trade by restricting opportu-
nities to select the most favorable world trade markets
at times of tight supplies. At any rate, this study
suggests that the U.S. export share in future years
in Eastern Europe may depend heavily upon our com-
parative willingness vis -a -vis Brazil to negotiate formal
bilateral trade agreements with the governments of
that region.

The Impact of Economic Integration on U.S. Exports
H. Evan Drummond and Ivarth Palacio

One of the distinguishing characteristics of the U.S.
economy during the past decade has been a continual
deterioration of the merchandise trade balance, cul-
minating in negative merchandise trade balances in
1972, 1974, and 1976. A variety of factors have caused
this major shift in the external position of the United
States. Those most widely discussed are the substantial
expenditures associated with the Vietnam conflict.
Another possible factor in the deterioration of U.S. trade
performance is a decline in our relative bargaining posi-
tion caused by the formation of various trading blocks or
preference groups. The literature on the net impact of
these blocks is ample, particularly regarding the Euro-
pean Economic Community.11 However, little work has
been done on the combined and interactive effects of
the nearly simultaneous formation of two or more pre-
ference groups. The main objective of the research re-
ported here is to evaluate the impact of four preferential
trading groups on the U.S. trade position; a secondary
objective is to evaluate the impact of these groups on
one another.

The basic approach used in this study was developed
by Tinbergen, Linneman, and others.12 Recently a similar
procedure was used by Atkin to evaluate the interactions
between the European Economic Community (EEC) and
the European Free Trade Association (EFTA).13 The heart
of the approach is the estimation of trade flows among
countries, with various measures of economic size and
resistance factors as independent variables. Dummy
variables are added to the estimating equations to mea-
sure the shift in trade flows that are coincident with the
establishment of the preference groups. Assuming there
is no correlation between the dummy variables and the
error term, the coefficients of the dummy variables may
be used to compute the trade impact of the preference
groups. An ex post evaluation of changes in trade flows
may be used to identify trade creation, trade diversion,
trade expansion, and changes in the merchandise trade
balance associated with the formation of a preference
group.
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Method of Analysis

The trade flow among countries in any given year may
be estimated by

30
(1) Fik = a + b 1Y, + b2Yk + b3 M;k + b4 N;k + b; Dmn

where Jpk = trade flow from country j to country k,
Y = gross national product,
M = mileage between the countries,
N is a dummy variable equal to 1 for neighboring coun-
tries,
Dmn is a preference group dummy variable.
The dummy variable Dmn takes a value of 1 if j is member
of the mth preference group and k is a member of the nth
preference group. In this study four formal groups are
identified: The EEC, the EFTA, the Central American
Common Market (CACM), and the Latin American Free
Trade Association (LAFTA). The United States (US) and
Canada (C) are treated as a fifth group. With these five
groups there are a total of 25 dummy variables. A b;
coefficient for each Dmn was estimated based on cross-

sectional data from approximately 1,200 trade flows
among 42 countries. Equation (1) was estimated in log -
log form 19 times for each of the years in the 1951 -1969
study period.14

Each Dmn variable coefficient estimates the amount by
which trade from group m countries to group n coun-
tries differs from what would be expected based on the
other independent variables. Changes in the estimated
coefficients for any given Dmn over the period 1951 -1969
may be attributed to either secular factors or changes in
trade relations resulting from the formation of a prefer-
ence group.15 In the post- integration period the value of
the coefficient for each preference dummy may be either
greater or less than the preintegration value, indicating
that there has been an increase or decrease in trade
flows between n and m. Thus, the net impact of the
trading group on trade flows is, ceteris paribus, appro-
priately measured by the difference between the value



of the preference dummy coefficients prior to and fol-
lowing the formation of the group.

In the absence of any a priori expectations with
regards to the behavior of the preference dummy
coefficients, the net change in these coefficients was
measured by (2) in which the estimated coefficients
for each preference dummy in (1) are the dependent
variables.

(2) bit = a + c1 U + c2T = c3TU

where bit = preference dummy coefficients from (1);
t = 1, ... 19; i = 5,...,30;
U = dummy variable equal to 0 prior to formation of the
preference group and equal to 1 thereafter,
T= time; T = 1 in 1951; T = 2 in 1952; ..., T = 19 in 1969.

The coefficients of (2) measure both intercept shifts
and slope shifts of the preference dummy coefficients.
The estimated coefficients of (2) make it possible to de-
termine the average net impact of the formation of the
preference group in each of the post- integration years,
realizing that the net impact may change over time as
measured by the c3 coefficient.16

Results

Based on the observed trade flow among member
countries of any two groups and the estimated coeffi-
cients of (2), it is possible to compute what the trade
flow would have been if the preference group(s) had not
been formed. Table 1 shows the actual trade flows in
1969 (a typical post- integration year) as a percent of the
estimated flows without preference groups.

The diagonal elements of Table 1 measure the gross
trade creation (GTC) attributed to each of the four pre-
ference groups. It is expected that integration will result
in positive GTC; i.e., the diagonal elements of Table 1
will be greater than 100%. Of the four groups CACM had
the greatest gain, with intragroup trade expanding more
than thirty -fold. As expected, gross trade creation within
the EEC was substantial (equivalent to more than $30
billion). Net imports from each of the other groups to the
EEC were reduced from estimated levels without the
preference group.

US and C exports to each of the preference groups
(except CACM) declined because of trade diversion. The
combined decline in U.S. exports to the four groups to-
taled $9.1 billion in 1969, of which $8.8 billion was due to
the EEC.

The net change in merchandise trade balance of each
group relative to all others is shown in Table 2. As
expected, the US and C position with each group dete-
riorated. Consequently, there is some support for the
argument that a possible factor leading to deterioration
of the U.S. merchandise trade balance in the latter part
of the 1960s was a decline in the bargaining position of
the United States relative to newly formed preference
groups. The position of the EEC improved relative to all
other groups, while that of EFTA declined (except rela-
tive to the US and C). For all groups except the EEC, the
desired effect of forming a preference group was not
realized because of the strongly negative effect the EEC
had on each.

Table 1. 1969 Actual trade flows as a percent
of estimated trade without integration.

Importing
Group

Exporting Group
US and C EEC EFTA CACM LAFTA

Percent
US and C 83.5 52.1 125.0 565.5 136.8
EEC 43.9 579.7 52.1 38.4 55.1
EFTA 93.7 92.2 250.1 114.3 126.2
CACM 139.0 100.1 93.4 3155.1 218.4
LAFTA 98.5 79.2 107.2 20.4 339.7

Table 2. 1969 Estimated change in merchandise
trade balance by preference groups.

Importing
Group

Exporting Group
US and C EEC EFTA CACM LAFTA

millions of dollars
US and C 0 + 1,326 + 1,478 +162 +1,281
EEC -1,326 0 -11,157 -253 - 997
EFTA -1,478 +11,157 0 +13 + 134
CACM - 162 + 253 - 13 0 + 233
LAFTA -1,281 + 997 - 134 -233 0
All preference

groups -4,247 +12,407 -11,304 -473 - 496
All preference

groups plus
US and C -4,247 +13,733 - 9,326 -311 + 785

World Grain Trade Models
Thomas J. Grennes, Paul R. Johnson, Marie Thursby

The purpose of our study is to explain the pattern of
prices and trade flows in major world grain markets.17
Although we have performed some analysis of alterna-
tive models, we have concentrated on a single model,
leaving further empirical comparisons for the future.

Our original work was formulated in terms of a short -
run forecasting model where production and inventories
were exogenous. At the time we began our research
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there was a decided lack of formal models to predict
short -run price and quantity changes in international
trade in grains.18 Most of the modeling of grain markets
was of a long -run equilibrium nature and most of these
models were based on spatial equilibrium concepts and
procedures.19 We were originally seeking a formal
model with a short -run forecasting capability and suffi-
ciently disaggregated to include the major exporters as



separate countries. The object was to show, for exam-
ple, the effect of an exogenous 10% shortfall in the grain
production of a given country on world prices and on the
origin and destination of trade goods.

After comparing several possible approaches to this
forecasting problem, we settled on a version of Ar-
mington's model of traded goods where we disaggre-
gate, for instance, to one product- wheat. This model,
which distinguishes goods by place of origin, has been
applied to macroeconomic problems by the Interna-
tional Monetary Fund. In our frame of reference all
varieties of Canadian wheat are treated as a single
aggregate, and they are distinguished from United
States wheat which is treated as a separate aggregate.
Armington goes through a formal utility maximization
process to derive the model, but for our purpose the
significant feature of the model is the way in which it
restricts the parameter space to economize on the in-
formation required.

The view of the world that distinguishes goods by
place of origin can be contrasted with the view that
underlies spatial equilibrium models of trade. The latter
models are concerned with allocation of homogeneous
wheat among producing and consuming regions. Our
model views wheat as a differentiated product and al-
lows a consuming region to distinguish among U.S.,
Canadian, and Australian wheat, and to simultaneously
purchase all, and at different prices. This view is not
new, and it underlies other empirical work in interna-
tional trade that looks at market shares or elasticities of
substitution.20

Several straightforward observations of real world
behavior support the differentiated -good view. Japan
does in fact buy from many sources, and Europe simul-
taneously imports and exports wheat. Wheat does differ
in quality, and there may be blending problems that lead
buyers to distinguish different wheats. Importers may
diversify because of security or other political considera-
tions. Tastes may vary. Finally, contractual obligations
may present fairly long adjustment lags. For many pur-
poses, then, and even in the case of a single good, the
view that wheat can be distinguished by place of origin
appears to be a useful abstraction.

The current model was developed as a short -run fore-
casting model that makes the supply side exogenous.
This formulation results in three sets of equations: a set
of demand side equations:

(1) Q = f(P;°, Z,) i = 1, ... n
j=1,...n

where Q;i is quantity consumed in country i of wheat
originating in country j, P° are consumer prices in coun-
try ì's currency of wheat from country j, and Z1 are
exogenous demand shifters for country i; set of price
relations:

(2) P° = rPs +
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where Ps is the supply price of country j's wheat ex-
pressed in j's currency and the tii are exogenous shifters
that affect the difference between the origin price and
the ultimate consumer prices, and r is the exchange
rate between i and j; and a set of market clearing
equations:

(3) w11Q1j + w2jQ2j + ... wnjQnj + Si , j = 1 ... n

where wi = I, and wii is the fraction of the exports of
country j that go to country i (including own consump-
tion w;;Q;;), and Si is the (exogenous) supply in j.

If all countries produced, exported, and imported the
good in question, there would be n2 flows, n2 demand
prices, and n supply prices that can be determined from
the n2 equations in (1), n2 equations in (2), and the n
equations in (3). The exogenous shifters that are pre-
sumed known are the Z,, the t;i and the Si.21

The model we implemented consists of six endogen-
ous countries and an exogenous rest of the world
(ROW). For wheat the countries considered are the
United States, Canada, Australia, Argentina, European
Economic Community, and Japan. The endogenous var-
iables are thirteen trade flows, thirteen demand prices,
and six supply prices.

The system used is deterministic, and the price elas-
ticities in the demand equations were obtained from
Armington -type restrictions. The basic elasticities used
were an elasticity of substitution (common for all pairs
of wheat) of -3.0 and domestic demand elasticities for
wheat of -.2 in the United States and Canada, -.3 in
Argentina and Europe, -.33 in Japan, and -.1 in Australia.
From these basic elasticities all the direct and cross -

price elasticities can be derived.
The model shows the effect on all 32 endogenous

variables of any exogenous disturbance. The major
exogenous variables are

1. Demand shifters (Z1)
Income, price of substitute grain, net imports by
ROW;

2. Supply shifters (Si)
Production and inventory changes;

3. Trade shifters (t;i)
Transport costs, trade controls, real exchange rates.

The model was used to simulate wheat trade in the
1960s and early 1970s. Some limited sensitivity analysis
indicates that the model is not very sensitive to the
demand parameters used. As expected, the "policy"
shifters, the t;i, are responsible for the big changes in
forecasts. The results depend largely on the accuracy
of information available about the exogenous shifters.
One property of the model is that it generates a pattern
of trade that is more diversified than those implied by
spatial models. Some preliminary comparative analysis
also suggests that the model approximates the actual
trade pattern more closely than spatial models do, but
further work is called for.



Recent work on grain trade with this model has con-
centrated on analyzing the volatile years of the 1970s,
especially the crop year 1973 -74. In that year the U.S.
domestic wheat price almost doubled from the previous
year, which had itself seen the highest price on record.
When government policies, transport costs, and other
changes are incorporated in the model, quite accu-
rate forecasts of 1973 -74 price changes result. As a
consequence, we have been able to analyze several
developments in the 1970s with the empirical results of
the model.

Two specific topics have been examined: (1) the effect
of international trade controls and inventory policy on
grain price stability, and (2) the relative importance of
currency devaluation and foreign trade controls for
domestic grain prices.22 In (1) we examined the trade
policies pursued in 1973 -74 by other wheat exporters
and importers in their effort to stabilize their domestic

prices when world prices rose substantially. We mea-
sured the impact of these foreign commercial policies
on the U.S. wheat price, and we calculated the amount
of release from inventory that would have been neces-
sary to keep the 1973 -74 price stable, both with and
without the insulating trade policies. The resulting figure
measures the extent to which trade interference ren-
dered existing inventories less adequate than they
otherwise would have been.

In (2) we examined the relative importance of various
policy actions such as dollar devaluation, trade controls,
and transport policy in explaining the observed price
changes for 1973 - 74. One of the motivations was to test
the hypothesis that devaluation dominated the other de-
terminants of the U.S. wheat price. We conclude that
devaluation contributed to the increase in the wheat
price but was less important than the other variables.

An Analysis of Distributional Impact Of Trade Liberalization
in the U.S. Grain Livestock Sector

David Blandford

A move to free trade is almost certain to have a dis-
tributional impact even though its desirability may be
accepted on the grounds of maximizing global social
welfare. This distributional aspect of free trade, which
most concerns policy- makers is the focus of this
analysis. Its purpose is to illustrate the possible short -
run impact of free trade upon the distribution of farm
income in the U.S. grain -livestock sector. A comparative
static approach was adopted, with 1970 as a base year.

Method of Analysis

Estimates of instantaneous change from free trade in
1970 net farm income by commodity were derived from
data contained in the Flanigan Report of the U.S. Sen-
ate.23 Income gains or losses by commodity were allo-
cated by states on the basis of their shares in total U.S.
production or marketings in 1970.24 Using similar
statewide information from the 1969 Census of Agricul-
ture, total gains or losses were allocated by economic
class of farm.25 Both sets of figures were aggregated
into ten production regions and through the use of data
in Hottel and Reinsel27 on regional farm numbers, aver-
age gain or loss per farm in each class was calculated.
Corresponding income data from the same source were
combined with these averages to give base (actual) and
free trade average income per farm.

Two alternative summary measures of income in-
equality28 were used to assess distributional impact
within each region, for the regions as an aggregate, and
between regions. In the first measure,29

Tv = Yr log
Yr Yr N, y' log Y; /Yr

r =1 Nr /N r =, Esr Yr 1 /Nr
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where R = number of regions
N = total number of farms
Nr = number of farms in the rth region (r =1,R)
Yr = income share of the rth region
y; = income share of the ith farm (i =1,N)
Sr = total set of farms in the rth region.

For the second,3°

T = Nr log Nr Nr n, log ni/Nr
r =, Yr r =1 lSr Nr y; /Yr

where n; = the "population" share of the ith farm
(reciprocal of the total number of farms).

The first of these employs regional income shares as
weights in determining "aggregate" inequality; the sec-
ond employs regional population (farm) shares as
weights.

Results

Estimates of the change in net farm income by com-
modity (Table 3) indicate very considerable gains for
grain -feed producers. When product totals are allocated
by region (Table 4), only the Northeast sustains an over-
all income loss. The Corn Belt, not surprisingly, derives
the major share of total gains (some 55 %). Table 4 also
illustrates that, because of relative product mix, classes
IV and V in the Northeast gain even though farms as a
whole in the region lose on the average. A similar situa-
tion occurs in the Pacific region where class la is the sole
loser. As might be expected, in many regions, the largest
gainers (or losers) are the largest farms, and gains de-
cline on a fairly even basis by class of farm. However,
there are exceptions.



The indicators of distributional impact in Table 5
suggest that free trade decreases inequality in the
majority of regions. Only in three, where average gains
are heavily concentrated in class la, does inequality (as
measured by the relevant component of Ty) increase.

For the continental United States as a whole, both mea-
sures indicate an increase in the inequality between
regions but this is more than offset by a decline in ag-
gregate inequality within regions. The net effect is a
decrease in total inequality.

Table 3. Estimated impact of free trade by commodity, 1970.

Product

Returns Over
Variable Costs

Change in
Government

Payments Net Gain or Loss

Actual
Change with
Free Trade

million dollars
Barley 191 + 115 - 45 + 70
Corn 2661 +1989 -1228 + 761
Oats 204 + 76 0 + 76
Sorghum 460 + 354 - 237 + 117
Soybeans 2970 +2225 0 +2225
Wheat 1006 + 947 - 871 + 76

Total Grain /Feed 7492 +5706 -2381 +3325

Beef 1512 + 442 0 + 442
Eggs 563 - 160 0 - 160
Milk 1714 - 446 0 - 446
Pork 1880 + 167 0 + 167
Poultry 202 + 21 0 + 21

Total Livestock
and Products 5871 + 24 0 + 24

Grand Total 13363 +5730 -2381 +3349
Note: All figures rounded to the nearest million.
Source: Derived from U.S. Senate, Annex 7, Table 6.

Table 4. Regional gains /losses: commodity aggregates and averages by economic class of farm.

Region

Commodity Aggregates Averages by Economic Class of Farm
Grain /Feed Livestock Total la lb Il Ill IV V All

million dollars thousand dollars
Northeast + 64.5 -113.1 - 48.6 - 3.0 - 1.1 - 0.7 - 0.2 0.2 0.2 - 0.4
Lake States + 337.2 - 69.6 + 267.6 5.8 3.6 1.7 1.0 0.7 0.5 1.2
Corn Belt +1763.2 + 88.2 +1851.4 13.4 9.3 5.8 3.6 1.8 0.9 4.0
Northern Plains + 274.2 + 84.8 + 359.0 11.2 3.7 2.0 1.2 0.6 0.3 1.6
Appalachian + 182.6 - 9.9 + 172.7 4.7 2.9 1.8 1.0 0.4 0.2 0.8
Southeast + 122.2 - 17.7 + 104.5 1.1 2.1 1.5 1.2 0.6 0.3 1.0
Delta + 390.2 - 0.8 + 389.4 30.7 10.8 5.7 3.9 1.5 0.6 4.6
Southern Plains + 94.9 + 50.1 + 145.0 10.2 1.8 1.1 0.7 0.3 0.1 0.8
Mountain + 52.6 + 45.1 + 97.7 8.7 1.5 0.9 0.5 0.3 0.1 1.0
Pacific + 43.4 - 32.2 + 11.2 - 0.2 0.1 0.3 0.2 0.1 0.0 0.1
Total (48 states) +3325.0 + 24.9 +3349.9 7.9 4.6 2.7 1.7 0.8 0.4 1.9

Table 5. Indicators of distributional impact.

Region

Theil's Inequality Coefficients
Ty Tn

Base Free Trade Base Free Trade
Northeast 0.4567 0.4154 0.5924 0.4987
Lake States 0.3364 0.3125 0.4470 0.3796
Corn Belt 0.3965 0.3450 0.5583 0.4379
Northern Plains 0.3135 0.3224 0.4108 0.3912
Appalachian 0.4178 0.4171 0.4178 0.4155
Southeast 0.8625 0.7632 0.9878 0.8300
Delta 0.7328 0.7089 0.8188 0.7863
Southern Plains 0.7063 0.7146 0.8948 0.8614
Mountain 0.6210 0.6312 1.2502 0.9979
Pacific 0.9460 0.9226 1.8842 1.6824
Between Regions 0.0267 0.0318 0.0258 0.0324
Within Regions 0.5328 0.4919 0.6929 0.6067
Total 0.5594 0.5237 0.7187 0.6391
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Effects of Trade Liberalization on Farm Production,
Consumption, Income and Employment in Selected Foreign Countries

Carmen O. Nohre

In late 1972 the Economic Research Service of the U.S.
Department of Agriculture initiated a study of agricul-
tural trade liberalization in response to a request from
the Council on International Economic Policy. The re-
search undertaken was organized into four interrelated
studies. Its primary objective was to provide U.S.
policy- makers and trade negotiators with reliable infor-
mation about the probable effects of trade liberalization
on agriculture in Western Europe and Japan. It was felt
that it would be useful for our negotiators to have in-
formation that could be used to refute some of the
anticipated arguments against liberalization. Much of
the opposition to trade liberalization by officials and
farm groups in importing countries has been based on
assumptions that liberalization would have undesir-
able effects on their domestic farm production, farm
incomes, and farm employment. Almost no analysis
has been done to assess the validity of those assump-
tions which are believed by many to be at least in part
erroneous.

Degree of Protection

Trade negotiations are concerned with reducing bar-
riers to trade. The complexity and number of domestic
and foreign trade policy measures designed to support
and protect agriculture make it difficult to assess their
overall significance. Past efforts to devise some mea-
sure of comparability have involved making quantitative
estimates of the degree of protection. In most instances
these estimates are of nominal rates of protection,
which fail to account for the protection accorded the
various definable steps in the production process. The
concept used in this study was the effective rate of pro-
tection, which is defined as the percentage excess
of domestic value added obtainable by reason of the
imposition of tariff and nontariff measures on a pro-
duct and its inputs over world market or free trade
value added.

In the grain sector of the European Community (EC),
price support provisions and foreign trade measures
under the Common Agricultural Policy (CAP) more than
offset the cost increasing effects of the protection of in-
puts in the production of grain in the EC. Effective rates
of protection for all grains, which ranged from 54.4% in
France to 100.7 in Italy, reflected producer prices main-
tained far above competitive world market levels. In
contrast, livestock producers did not receive the same
degree of effective protection accorded grain producers
in the Community despite high producer prices. Effec-
tive rates for livestock products ranged from 3.6% in
Belgium to 55.9 in Italy. Agricultural support policies
affecting the inputs in livestock production, notably feed
grains with high nominal rates, effectively reduce the
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level of protection accorded the livestock sector by exist-
ing domestic prices.

Changes in Production,
Consumption, and Trade

The primary objective of the projections study was to
measure the impact of liberalization of trade practices
and domestic agricultural programs on the grain -feed-
livestock sectors of major importing and exporting
countries. Projections to 1985 were made for production,
consumption, and trade of wheat, coarse grains, soy-
beans, beef, pork, poultry, milk, butter, and cheese. Two
projection sets were developed; one assumed a con-
tinuation of existing food and fiber policies, and a sec-
ond assumed the removal of trade barriers and the
adoption of income support programs intended to be
production neutral.

While a computer -programmed model was not used
to project the values, quantities and prices were pro-
jected within a basic supply- demand framework that
considered interdependencies within and among the
regions and countries and among commodities.

Under liberalization projected prices in major import
markets were substantially lower, while projected prices
of meat, grains, and soybeans in important export mar-
kets were above those in the continuation policy set.
With the substantially lower prices associated with trade
liberalization, projected per capita meat consumption in
the EC was 104 kilograms, 13% above the projected level
if existing policies were continued and about 50% above
the base year (1970). The increase in Japan under
liberalization would be dramatic, reaching 67 kilograms
per capital, four times the level in the base year and over
50% above the projected per capita consumption under
a continuation of present policies. In the EC liberalization
would lead to higher livestock production and lower
grain production with higher grain imports. For Japan,
because of resource limitations, most of the growth in
consumption of livestock products above the growth in
the continuation policy set would have to come from
larger imports under liberalization.

Labor and Income Impact in the EC

The third study analyzed the impact of trade liberaliza-
tion on farm labor and incomes of EC grain and livestock
farmers. Labor /output coefficients were based on statis-
tical data and other information collected from farm
management, production economics, and related
studies undertaken in the EC and in individual countries,
as well as from other sources. The base data and projec-
tions for 1985 reflected composite judgments of a
number of agricultural economists, with due consider-



ation given to such factors as age and distribution of
the farm work force, yields, levels of technology, and
farm structure.

The farm labor force needed in 1985 was projected to
be a little over half the 1970 level, with the labor needed
under the free trade situation only slightly lower than
under a continuation of present policies. The drastic re-
duction of employment that might have been antici-
pated under free trade is prevented by a shift from grain
production to more labor- intensive livestock production.

Gross farm incomes derived from the production of
grain -livestock commodities in 1970 were calculated
using producer prices and production averages for
1969 -71; gross farm incomes for 1985 under alternative
assumptions were estimated using respective producer
price and production projections from the above study.
Net farm income represents the returns to farm labor
and management- residuals derived by deducting pro-
duction expenses. Nonfarm income projections were
based on projected wage rates and employment levels
determined in turn by labor availability and off -farm
employment opportunities.

Net farm income per worker under free trade was
projected to be 143% higher than the 1970 return but
23% less than under a continuation of present policies.
Under either policy assumption, off -farm employment in
1985 would fall in absolute number of workers but in-
crease in relative importance as a source of income.
Off -farm income was projected to grow from 26% of
total income in 1970 to 30% under a continuation of
present policies and 38% under free trade.

The projected aggregate farm income losses under
free trade compared with a continued policy income
level would be much less than the savings in govern-
ment payments that could be achieved by eliminating
price supports. Eliminating price supports and supple-
menting market returns with transfer payments large

enough to raise the free trade farm income to the
continued policy level would save the consumer and
taxpayer approximately 9.3 billion units of account
annually.

Labor and Income Impact in Japan

The Japanese labor and income study considered the
whole agricultural economy. Japanese data were from
official surveys of Japan's Ministry of Agriculture. To
project 1985 population under constant policies, official
1982 projections of farm numbers were extrapolated
and multiplied by the projected number of persons per
farm. The age distribution of the 1985 population was
estimated partly by "rolling forward" the 1970 age pro-
file, and partly by judgment as to which age groups
would account for most of the population decline. To
estimate the impact of free trade policies on farm popu-
lation, the "age group effect" was accelerated to be con-
sistent with the greater pressure for outmigration of
younger workers.

The impact of continued very rapid growth in Japan's
economy as a whole was projected to overwhelm the
impact of differing agricultural and trade policies on
employment, labor, and income of Japanese farm
families during the period to 1985. Nevertheless, the ad-
justment of Japanese farming in general to free trade
would be major, focused on the decline in the impor-
tance of crops in relation to livestock and on the acceler-
ated taking of nonfarm jobs by farm family members.
The number of workers in farming was projected to de-
cline from 14.5 million in 1970 to a 1985 level of 9.3
million under continuing policies and 4.5 million under
free trade. Farm family per capita income from farming
under free trade would be lower than under continuing
present policies, although family and per capita income
from farming and nonfarm jobs together would be
larger under free trade.

Exchange Rates in International Commodity Models:
The Common Currency Question Revisited

William H. Meyers

In a recent review of problems with international
commodity models, one area of concern raised by Labys
was the omission of monetary factors such as inflation
and exchange rates.31 These factors have been more
volatile in recent years and consequently their effects
have become more important.

Two communications in recent years have dealt
briefly with methods of incorporating exchange rates in
estimated supply and demand equations for use in in-
ternational commodity models. Bjarnason, McGarry,
and Schmitz advocated converting variables to common
currency units prior to estimation; and Elliott argued
that equation coefficients should be estimated in
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national currency units and converted ex post to com-
mon units.32 These results were derived within the
framework of time series analysis, and neither study ad-
dressed the common currency question in the context of
a pooled cross -section time -series estimation model.

Pooling time -series data across two or more countries
is sometimes desirable, especially in demand studies in
which short -data series and multicollinearity in prices
and income combine to limit the precision of the esti-
mates. Therefore the objectives of this research have
been, first, to compare alternative methods of handling
currency differences in time -series analysis and, second,
to investigate the common currency question in the



framework of a pooled cross -country time series estima-
tion model.33 It is important to distinguish between the
estimation of equation coefficients and the opera-
tional use of these coefficients in an equilibrium model.
Elliott's concern was that the estimation procedure
could limit the flexibility of the model, so both of these
aspects are considered in the following discussion.

Currency Conversion
in a Time Series Model

The study of Bjarnason, McGarry, and Schmitz (BMS)
found that it was preferable to use a fixed "base" ex-
change rate for conversion purposes rather than the
annual exchange rates regardless of whether a price
deflator was used. However, when prices are deflated
the base years of the deflator and the exchange rate
must coincide. Elliott implied that the BMS method
did not have the flexibility to consider exchange rates
different from those used in estimation. Elliott preferred
to estimate the equations in national currencies and
then convert to a common currency by multiplying the
price coefficients by the appropriate exchange rates.

These methods are compared by defining a simple
time series estimation model. Since the BMS method
merely transforms all currency data by a constant multi-
ple (F), it is easily shown that

(1) rß= Ê

where
E = Vector of national currency coefficients of Elliott.
ß = Vector of common currency coefficients of BMS.
F = Base exchange rate.

Thus if Ê is an unbiased estimator of the time coeffi-
cients, F ß is likewise. However, a similar analysis
shows that the use of annual exchange rates to convert
the data results in biased estimates of the coefficients.

Currency Conversion
in a Pooled Model

An important instance in which it may be necessary to
convert all values to a common currency is in a pooled
cross- section time series model. If there are no cross -
sectional constraints on the estimated coefficients,
either national currencies or fixed exchange rates can be
used. This is the case in estimating the coefficients of
"seemingly unrelated regression" equations. However,
if a cross -sectional constraint is imposed on a price or
income variable in a pooled model it is imperative to
convert that data to a common currency prior to estima-
tion. The model used to analyze this case is the estima-
tion of an Engel curve using cross -country time series
data. The results can be extended to price variables and
any number of countries.

A two -country model is specified where the currency
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in country one is dollars and in country two, francs. If the
coefficient on income is constrained to be equal in the
two countries, the income variable must have the same
units of measurement across countries. The question is
whether a fixed exchange rate or the annual exchange
rates should be used to convert country two francs to
dollars. In this case "the same units of measurement"
means that in a "nominal values" model current francs
should be converted to current dollars and in a "real
values" model real francs should be converted to real
dollars.

Conversion of current francs to current dollars re-
quires the use of annual exchange rates, but it was
shown above that converting with the annual exchange
rates changes the within -country variation in such a way
as to bias the estimated coefficients. On the other hand,
converting with a base exchange rate will not in general
generate the correct nominal income values. Thus, in
the case of a "nominal values" model, neither conver-
sion approach is entirely satisfactory.

For a real values model it is necessary for the price
deflator to have the same base year in both countries. If
the base year is 1975, the 1975 exchange rate would
convert 1975 francs to 1975 dollars. In this case there is
no conflict. The conversion factor that is preferred for
the real values pooled model does not have undesirable
effects on the country two estimates. The country equa-
tions can be separated after the pooled estimation, and
the country two coefficient can be converted to a
national currency coefficient if that is desired for simula-
tion or projection purposes.

The estimated coefficients from a constrained regres-
sion are not in general identical with those of the uncon-
strained or separate country regressions. But the Fisher
F -test of equality of coefficients between regressions
can be used to determine whether the constraint causes
statistically significant changes in the regressions.34

Conclusions

When supply or demand equations are estimated for
individual countries, national currencies may be used or
currencies may be converted with a fixed exchange rate
prior to estimation. In either case there are no con-
straints on the exchange rate assumptions when the
equations are subsequently used in an equilibrium
model. The conversion to alternative exchange rates can
be handled through price linkages or by making appro-
priate changes in coefficients of the equations.

If supply or demand equations are estimated with a
pooled cross -section time series model and cross -
country constraints are imposed on any coefficients, the
corresponding variables must be in common units of
measurement. In a model specified in nominal values
neither annual exchange rates nor a base exchange
rate is fully satisfactory. In a model specified in real
values the exchange rate for the base year of the price
deflator should be used to convert variables to a com-
mon currency.



The Effect of Dairy Imports on the U.S. Dairy Sector*
Andrew M. Novakovic

and
Robert L. Thompson

Two events in recent years have brought dairy trade
issues to the forefront of U.S. dairy policy discussions.
First, as dairy prices rose substantially above support
levels in late 1972, the government repeatedly increased
import quotas on American cheese, butter, and nonfat
dry milk for brief periods during 1973 to mid -1974. Al-
though the exact effect of these increased imports is not
known, the reduction of dairy prices in early 1974 can be
partially attributed to the higher- than -normal level of
imports. Secondly, in the Tokyo Round of multilateral
trade negotiations under the General Agreement on
Tariffs and Trade (GATT), the United States has been
seeking reductions in barriers to its agricultural exports
in the face of stiff opposition from the European
Community (EC). Several studies indicate that, while in-
creased exports of most agricultural commodities could
be expected if trade is liberalized, imports of dairy prod-
ucts would probably increase.35 Hence it has been
suggested that the United States should open its dairy
market to the EC in exchange for greater access to the
EC for American feed grains.36

In an effort to contribute to the resolution of the issues
raised by the above proposals and actions, the research
reported here attempts to estimate the impact of
changes in the volume of manufactured milk product
imports on production, consumption, and prices of
major dairy products and raw milk in the United States.

Method of Analysis

An econometric model of the U.S. dairy sector was
developed to provide a quantitative measure of the im-
pact of changes in imports. The model contains compo-
nents describing retail and wholesale level markets for
five major dairy product groups and the farm level sup-
ply of raw milk. Chosen because they represent a large
proportion of total U.S. production, consumption, and
trade, the five major products in the model are fluid milk
products (American cheese, butter, nonfat dry milk, and
frozen desserts). In general, the retail -wholesale com-
ponents consist of equations to determine consumption,
retail price, production, year -end commercial stocks,
year -end government stocks, and wholesale price. The
farm component consists of equations explaining year-
end cow, heifer, and heifer calf numbers; year -end cow
and heifer eliminations; production per cow; and farm
level prices. The parameters of the 37- equation model
were estimated via two -stage least squares using annual
data for 1955 - 1974.37

The model is solved by means of the Gauss -Seidel
technique under three alternative import levels, with
1974 as the base year. In Scenario 1, imports of Ameri-
can cheese, butter, and nonfat dry milk return from the
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higher 1973 -1974 levels to historically normal levels (20
million lb. of cheese; 2 million lb. each of butter and
nonfat dry milk). Imports return to twice normal under
Scenario 2; and in Scenario 3, imports continue at ap-
proximately their 1973 -1974 highs (100 million Ib. each
of cheese and nonfat dry milk and 50 million lb. of but-
ter). The model is solved for the base year, 1974, and
then is solved recursively for 10 years under each of the
three scenarios. Imports are assumed to change once
and for all in 1975. All other exogenous variables remain
constant at their base year values.

Results

Selected results from the simulations are reported in
Table 6. As expected, both price and production of raw
milk decrease as imports increase. The general adjust-
ment pattern under Scenarios 1 and 2 (in which imports
are less than the base -year values) is one of an initial
increase in price and production followed by a decline.
Price and production level off at approximately their
base -year values. Under Scenario 3, the continued high -
import case, price falls rather than rises but then re-
covers as domestic production drops. Under all three
scenarios, milk production is projected to decline in the
long run. This parallels the predicted adjustment in dairy
cow numbers.

At the wholesale level prices tend to be depressed
as import levels increase. Production of nontraded
goods -fluid and frozen products -is greater at higher
import levels. Conversely, production of the traded
goods- American cheese, butter, and nonfat dry milk -
is lower at higher import levels. This implies some shift-
ing in domestic production from import competing prod-
ucts to nontraded products. At the retail level prices
tend to be reduced as imports increase, and consump-
tion increases as prices decline.

Rather large increases in imports are required to bring
about substantial impacts on the dairy sector. The last
four columns of Table 6, which contain the percentage
differences between Scenario 1 projections and those
under Scenarios 2 and 3 for years 2 and 11, provide the
basis for this conclusion. With respect to Scenario 2, one
can see that the differences between the impact of nor-
mal levels and double that level are negligible in per-
centage terms. In other words a 100% increase in imports
typically caused production, consumption, and price to

*The research reported here is derived from Andrew M. Novakovic,
"The Impact of Imports of Manufactured Milk Products on the United
States Dairy Industry" (M.S. thesis, Purdue University, 1976). For
another version see Andrew M. Novakovic and Robert L. Thompson,
"The Impact of Imports of Manufactured Milk Products on the U.S.
Dairy Industry" American Journal of Agricultural Economics 59
(1977), pp. 507- 519.
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change by less than 1 %. The differences between
Scenario 1 and 3 are considerably larger; however,
these changes are small when compared with the per-
centage difference in imports between these two
scenarios. American cheese imports are 5 times higher
than normal under Scenario 3; butter imports are 25
times higher; and nonfat dry milk imports are 50 times
higher. It is concluded that import levels much higher
than historically normal levels are required to bring
about substantial changes in production, consumption,
and prices of dairy products over the long run.

Moreover, what impacts are felt tend to be short- lived.
Consider the column in Table 6 containing the percent-
age difference between the base year and the last year
of the Scenario 1 projections. These percentages are by
and large negligible, the greatest being 6.3% and most

less than 0.5 %. Furthermore, most of the adjustment to
import level changes is made by year 3 or 4, the first or
second year following the initial shock in year 2. This
pattern, which is common to all three scenarios, indi-
cates that the effect of a sustained shock in import levels
is rather short -lived. The only variables for which this is
not true are the number of cows and raw milk produc-
tion, which trend downward throughout the 10 -year
simulation period.

Just how much imports would increase under free
trade cannot be estimated without structural estimates
of the dairy export supply functions for important dairy
exporting countries. To this end modeling efforts such
as that reported here are needed for the dairy sectors of
at least the European Community and Oceania.

Effects of Currency Adjustments Given Free Trade and Trade Restrictions
Maury E. Bredahl and Abner W. Womack

The theoretical impact of exchange rate changes on
equilibrium price and quantity is traced in this paper,
and reduced form impacts (changes in equilibrium val-
ues) are restated for the familiar two country -one com-
modity free trade model. The free trade model is then
modified to encompass the trade restrictions of the
European Economic Community (EEC) and reduced
form impacts are determined. Finally the results of the
free trade model and restricted model are compared.

This theoretical exercise was undertaken as the first
step in developing an econometric forecasting model
of the import demand of the EEC. The process of price
formation for commodities subject to EEC variable
levy trade restrictions is a necessary initial step in model
development.

Exchange Rate Changes and Free Trade

The impact of an exchange rate change on equilibrium
prices and quantities is developed mathematically using
the traditional two country -one commodity closed sys-
tem utilized in many international trade textbooks.38
Linear excess supply and demand relationships express
the supply and demand of the exporting and importing
country. The importing country's excess demand func-
tion is translated into the currency units of the exporting
country by multiplying the slope of the excess demand
curve by the appropriate exchange rate. The trade sector
is expressed in currency of the exporting country for
convenience - dollars; therefore the appropriate ex-
change rate (y) translated foreign currency units (FCUs)
to dollars.39 The excess demand and supply relation-
ships measured in dollars are

(1) Qed - a2 + [OM $P (ß2o)
(2) Qes - a, + $P (ß, =0)

(3) Qed = Qes
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The effect of an exchange rate change is determined by
totally differentiating each equation with respect to all
variables, solving for the appropriate expression of each
total differential, and expressing these as reduced form
or net elasticities.

The net or reduced form elasticity of the equilibrium
price, Esp,1,,with respect to the exchange rate is

E Sp, V=
1

1
es

led
where Tied is the own price elasticity of the excess de-
mand and jes is the own price elasticity of the excess
supply. The percent change in the equilibrium price is
bounded by 0 and -1; therefore, the price change in
equilibrium price will be at most equal to the percent
change in the exchange rate.

The excess supply curve (measured in dollars) does
not shift due to the exchange rate change; therefore the
elasticity of the equilibrium quantity, Eq,y, with respect to
the exchange rate is

Eq, - E$P, ?1es

Or Eq, - ?7es 7]ed .

nes + ned

The multiplication of the net elasticity of the equilibrium
price with respect to the exchange rate and the own
price elasticity of the excess supply function yields the
elasticity of the equilibrium quantity with respect to the
exchange rate. Logically, this elasticity, which is nega-
tive, is bounded on the upper end by zero but has no
lower bound. Depending on the elasticities of the excess
supply and demand relationships, this net elasticity may
be less than a minus one; the percentage change in
equilibrium quantity may exceed the percentage change
in the exchange rate.



Exchange Rate Changes and EEC Policies

Initially the effect of EEC trade policies, assuming sta-
ble exchange rates, is developed. The effects of ex-
change rate changes are determined and the effects of
exchange rate changes, given EEC type policies, are
compared with those of the free trade model.

The EEC trade policies are explicitly intended to re-
strict imports by the application of variable levies to
most important imported agricultural products. The
minimum import price is termed the threshold price; the
variable levy is calculated as the residual between the
threshold price and the c.i.f. price of imported grains
delivered to Rotterdam.

In a modeling framework the application of EEC trade
policies is straightforward. Consider the simple model
developed earlier; the excess demand equation (equa-
tion 1) of the importing country is treated as a function
of a predetermined policy price (PP).

(4)

(5)

(6)

Qes = a, + b,$P (b, > 0)

Qed = a2 + b2PP

Qed = Qes

(b2 <0)

Since equation 5 is based on an exogenous price that is
not subject to international prices, trade is not affected
by world market price changes unless the world market
price exceeds the threshold price.

The effect of currency adjustments, given a threshold
price, depends on the source of the currency adjust-
ment. The effect of a devaluation by the exporting non-
member country may be different from the effect of a
revaluation by an importing member country.

The mechanism establishing Community -wide
threshold prices must be explained briefly in order to
illustrate the effect of a currency adjustment by non -EEC
countries. These prices are quoted in units of account;
the unit of account is defined in terms of gold. The
threshold prices are translated into the currency of
member countries by fixed exchange rates.

The devaluation of the exporting country's currency
will not affect equilibrium values. Assume a devaluation
of the dollar from equality with the unit of account to
$1.25 = UA. Assume one unit of the commodity is of-
fered by the United States at $50; initially 50 UA and
after devaluation 40 UA. If the threshold price is 100 UA,
the variable levy will increase from 50 UA to 60 UA.
Assume that a member country's currency (MCC) is val-
ued at 4 MCC units to one unit of account. Before de-
valuation, an importer would pay 200 MCC units for one
unit of the commodity plus a 200 MCC units levy. After
devaluation, one unit of the commodity would cost 160
MCC units plus a 240 MCC units levy. Therefore, the
devaluation would not reduce the cost (effective price)
to the importer.

The excess demand function is written

(5a)
MCP

Qed a2 +yb2
y

illustrating the offsetting effects (MCP is the member
country's threshold price). The exchange rates (y) can-
cel; the exchange rate has no effect on equilibrium
prices and quantities.

In order to quantify the reduced form effects of a re-
valuation of a member country, two cases will be con-
sidered. First, the MCC will be revalued against the
dollar and the unit of account. Second, the MCC will
be revalued against the dollar but not against the unit
of account.

In order to determine the reduced form effects in case
I, the revaluation of the mark against the dollar and the
unit of account, the excess demand relationship will be
rewritten to reflect the fixed import price quoted in units
of account (UAP) and the MCC -UA exchange rate (8).

(5b) UAP 8
Qed a2 +b2y

y ](b2O).

The excess supply function plays no role in the determi-
nation of equilibrium quantity; the total differential of
the excess demand equation determines the change in
the equilibrium quantity, which may be expressed as a
net elasticity:

Eq, 8 = ned

Therefore, the net elasticity of the equilibrium quantity
with respect to the exchange rate equals the elasticity of
the excess demand relationship.

The change in the equilibrium dollar price may sub-
sequently be determined from the differential of the
excess supply function and expressed as a net elasticity:

7Îed .

E$P,)/ 1es

The net elasticity of the equilibrium price with respect to
the exchange rate equals the ratio of the excess demand
elasticity to the elasticity of the excess supply function.

The second situation, revaluation of the MCC against
the dollar, is numerically illustrated and reduced from
effects determined. Assume one unit of the commodity
is offered at $50, a threshold price of 100 UA and a unity
exchange rate between the dollar and the unit of ac-
count. The dollar -UA exchange rate will decrease from 4
to 3; the MCC -UA exchange rate will be 4. The offer price
is converted into units of account and the variable levy
determined; in this case the variable levy will be 50 UA.
The following table indicates the MCC effective import
price (cost) before and after the revaluation. After re-
valuation the effective import price declines and is less
than the official threshold price.

The excess demand relationship must be rewritten to
reflect the fixed variable levy,

(5c)
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Qed = a2 + b2 y $P + VLia
y

8 (b2 < 0)



MCC Effective Import Price

Before
After

Threshold
price

Commodity
price

Variable
levy

Import
price

units of account
400
400

200
150

200
200

400
350

and totally differentiating the equations 4 and 5c yields

dQed = b2yd$P + b2$Pdy

dQes = b,d$P
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which is exactly the same result derived if trade were not
restricted.

The devaluation of the exporting country currency
(dollar) has no impact on equilibrium values. However,
in the absence of counter measures by the EEC, the im-
pact of a revaluation by a member country dramatically
affects equilibrium prices and quantities. In one case
(revaluation against the dollar), impacts are identical
with those of free trade. In the second case (revaluation
against the dollar and the unit of account), impacts are
greater than those of free trade.
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