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Preface

This is the first of five volumes summarizing the results of the World
Bank research project, A Comparative Study of the Political Economy
of Agricultural Pricing Policies. The project consisted of eighteen coun-
try studies that employed a common analytical framework and entailed
close collaboration between the investigators and the project's three
codirectors. This volume deals with the five countries studied in Latin
America: Argentina, Brazil, Chile, Colombia, and the Dominican Re-
public. The remaining thirteen countries are also organized by region
in two other volumes, which examine Asia (Volume 2) and Africa and
the Mediterranean (Volume 3). Volumes 4 and 5 present a synthesis
and comparative analysis of the findings from each country study.

The purpose of the project was threefold: to provide systematic esti-
mates of the degree of price discrimination against agriculture within
individual countries and to explain how it changed over time; to deter-
mine how this intervention affected such key variables as foreign ex-
change earnings, agricultural output, and income distribution; and to
gain further insight into the political economy of agricultural pricing
policy through a study of the motivations of policymakers, the eco-
nomic and political factors determining the degree of agricultural inter-
vention, and the attempts to reform unsuccessful policies.

Until recently, analysts were primarily concerned with the direct
effect that agricultural pricing policies might have on agricultural prod-
uct and input prices. According to international trade theory and gen-
eral equilibrium analysis, however, a policy that protects one particular
sector of the economy (in this case, industry) is essentially imposing a
tax on other sectors of the economy (in this case, agriculture). The tax is
likely to raise the real exchange rate, which will then lower the real
return to exportables and unprotected import-competing sectors,
which account for most of agriculture. Indeed, a country's general
economic policies may have far greater indirect effect on agricultural
incentives than its agriculture-specific or direct pricing policies do.

That is why this project proceeded on the premise that it is impossi-

vii
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ble to judge the impact of a developing country's policies without an
understanding of the relative importance of direct and indirect inter-
vention. This approach also provides an effective means of evaluating
the political economy of agricultural pricing policies across a number of
countries, as explained in the final volumes of this series. The systema-
tic examination of the impact of these policies on output, consumption,
government budgets, foreign trade, intersectoral transfers, and income
distribution in itself contributes a great deal to our understanding of
the workings of these policies in developing countries.

Economic growth is such a complex process that it is extremely diffi-
cult to interpret accurately. Because it consists of many phenomena
changing simultaneously, the effects of particular policies are hard to
isolate, especially if the policies have been in place for a long time. To
deal with this problem, we asked the researchers to test three hypoth-
eses in each country study: (a) agricultural pricing policies elicit eco-
nomic responses that affect the evolution of those policies (in the mar-
ket, for example) and political responses (among pressure groups,
bureaucratic organizations, and voter blocs) that affect the evolution of
those policies; (b) the results of the policies may differ significantly
from-and in some cases be opposite to-what was intended when
they were adopted; and (c) the costs of price intervention are usually
underestimated and tend to rise over time.

Several criteria were used to select the countries for the project. A
foremost concern was to represent a reasonable range of country expe-
rience. Therefore, some countries in the group are exporters of food,
others are exporters of agricultural (but nonfood) commodities, and
still others are importers of food. An effort was also made to achieve
some balance between low-income and middle-income countries, as
well as among geographic regions. The task would have been impossi-
ble to carry out without able researchers willing to participate in the
project and to prepare the country reports (published as individual
volumes in the World Bank Comparative Studies series).

The countries included in the project, the participants, and their
affiliations were as follows:

Argentina Adolfo Sturzenegger and Wylian Otrera (as-
sisted by Beatriz Mosquera), Fundacion Medi-
terranea, Buenos Aires

Brazil Jos6 Luiz Carvalho, Universidade Santa Ursula,
Rio de Janeiro; Antonio Salazar P. Brand5o,
Fundaqao Getulio Vargas, Rio de Janeiro

Chile HernAn Hurtado and Eugenia Muchnik, Catho-
lic University, Santiago; Alberto Vald6s, Inter-
national Food Policy Research Institute (IFPRI),
Washington, D.C.

Colombia Jorge Garcia Garcia, World Bank, Washington,
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D.C.; Gabriel Montes Llamas, Instituto Colom-
biano Agropecuario (ICA), Bogotd

C6te d'Ivoire Achi Atsain, Ministre de l'Industrie; Allechi
M'Bet, Centre for Economic and Social Re-
search (CIRES), Universit6 Nationale de C6te
d'Ivoire, Abidjan

Dominican Republic Duty Greene, Sigma One Corporation, Quito;
Terry Roe, University of Minnesota, St. Paul

Egypt Jean-Jacques Dethier, World Bank, Washington,
D.C.

Ghana Dirck Stryker, Associates for International Re-
sources and Development (AIRD), Somerville,
Massachusetts

Republic of Korea Pal-Yong Moon, Kon Kuk University, Seoul;
Bong-Soon Kang, Seoul National University,
Suwon

Malaysia Glenn Jenkins and Andrew Lai, Harvard Insti-
tute for International Development, Cam-
bridge, Massachusetts

Morocco B. Lynn Salinger, AIRD, Somerville, Massa-
chusetts; Hasan Tuluy, World Bank, Washing-
ton, D.C.

Pakistan Naved Hamid, Asian Development Bank, Ma-
nila; Ijaz Nabi, World Bank, Washington, D.C.;
Anjum Nasim, Lahore University of Manage-
ment Sciences, Lahore

Philippines Ponciano S. Intal, Jr., University of the Philip-
pines, Los Bafios; John H. Power, University of
Hawaii

Portugal Francisco Avillez, Instituto Superior de
Agronomia, Lisbon; Timothy J. Finan, Univer-
sity of Arizona, Tucson; Timothy Josling, Food
Research Institute, Stanford University, Stan-
ford, California

Sri Lanka Surjit Bhalla, The Policy Group, New Delhi
Thailand Ammar Siamwalla and Suthad Setboonsarng,

Thailand Development Research Institute,
Bangkok

Turkey Hasan Olgun and Haluk Kasnakoglu (with the
cooperation of Arslan Gurkan), Middle East
Technical University, Ankara

Zambia Doris Jansen, Development Technologies Inc.,
Larkspur, California
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An advisory board knowledgeable on the issues and experienced in
analyzing agricultural pricing policies was assembled to oversee the
project. Board members were asked to comment on all aspects of the
project and to review various country reports. Board members, their
affiliations, and the countries for which they took primary responsibil-
ity were as follows:

Romeo Bautista, IFPRI Korea, Malaysia, Philippines
Hans Binswanger, World Bank Pakistan, Sri Lanka

Vinod Dubey, World Bank C6te d'Ivoire, Morocco
Peter Hopcraft, World Bank Ghana, Zambia
D. Gale Johnson, University of

Chicago Portugal, Turkey
Yair Mundlak, Hebrew University,

University of Chicago, and IFPRI Argentina, Chile, Thailand
Edward Schuh, University of

Minnesota Brazil, Egypt
Marcelo Selowsky, World Bank Colombia, Dominican Republic

Many other persons helped to bring the project to a successful con-
clusion, and we thank them here. Project administrator Celina Ber-
mudez and her predecessor Rosario Seoane handled an endless flow of
personnel and communications matters; Anne Muhtasib, the project
secretary, processed voluminous correspondence and the numerous
edited manuscripts; and word processors Myriam Bailey and Estela
Zamora provided helpful support. Our research assistants-Lilyan Ful-
giniti, Emmanuel Skoufias, Pierre Nadji, and Claudio Montenegro-
reviewed the results in the many country reports and summary chap-
ters and helped us conduct the statistical analysis for the synthesis
volumes. The editor for the project was Phillip Sawicki, assisted by
Paul Wolman, Vicky Macintyre, and Mary Ellen Buchanan.



Terms and Abbreviations

Below is a list of terms and abbreviations found in some or all of the
chapters in this volume. The more technical terms are explained in
detail in the appendix.

ABCAR Associagdo Brasileira de Cr6dito e Assist8ncia Rural
ACAR Associagio de Cr6dito e Assistincia Rural
AGF Acquisitions of the Federal Government
ANDI National Association of Industrialists
CACEX Carteira do Com6rcio Exterior
CEA Dominican State-Owned Sugar Enterprise
CFP Companhia de Financiamento da Producho
CIP Conselho Interministerial de Prepos
COFAP Comissio Federal de Abastecimento e Pregos
CONTAG Confederago Nacional dos Trabalhadores Agricolas
CORDE Dominican Corporation of State-Owned Enterprises
CORFO Chilean Development Corporation
CP Coefficient of protection
CPA Consumer price index for corn, rice, soybeans, and wheat
CPI Consumer price index
cr1' Consumer price index in the absence of direct price poli-

cies
CPI* Consumer price index in the absence of total price policies
CREAI The agricultural credit office of the Banco do Brasil
DANE Departamento Administrativo Nacional de Estadistica
DGPC Dominican Directorate General of Price Control
E0  Nominal official exchange rate
E* Equilibrium nominal exchange rate
e Real exchange rate
e* Equilibrium real exchange rate
ECLA Economic Commission for Latin America
EDC Economic Development Council
EGF Loans of the Federal Government

xi



xii Terms and Abbreviations

EMBRAPA Empresa Brasileira de Pesquisas Agropecuarias
ERP Effective rate of protection
ERP, Total effective rate of protection
FNC Fondo Nacional del Caf6
GDP Gross domestic product
GEB Government expenditure bias
GIB Government investment bias
GMP Guaranteed minimum price
GNP Gross national product
IAD Dominican Agrarian Reform Institute
ICA International Coffee Agreement
ICo International Coffee Organization

IDEMA Instituto de Mercadeo Agropecuario
IFPRI International Food Policy Research Institute
IMF International Monetary Fund
INDAP Instituto Nacional de Desarrollo Agropecurario
INESPRE Dominican National Institute of Price Stabilization
IRGA Instituto Rio Grandense do Arroz
LIBOR London interbank offered rate
MPP Minimum price policy
NCF National Coffee Fund
NPR Nominal protection rate
NPRD Nominal protection rate due to direct price policies
NPR, Nominal protection rate due to indirect price policies
NPRST Short-term nominal protection rate
NPRLT Long-term nominal protection rate
NPRT Total nominal protection rate (includes NPR, and NPR,)

Pi, PA Domestic agricultural producer prices
PA, Pi, Producer prices in the absence of direct price policies

(which equal the border price evaluated at the official ex-
change rate, after adjustment for transport and other mar-
gins)

PICOT Price index for cotton at the consumer level

PNA Price index of the nonagricultural sector

PNA* Price index of the nonagricultural sector in the absence of
interventions (under free trade and at the equilibrium ex-
change rate)

PNAT Price index of the tradable component of the non-
agricultural sector

PNAH Price index of the nontradable component of the non-
agricultural sector

PPP Purchasing power parity
PRCC Effective consumer price
PRCF Effective producer price
Px Domestic price of the exportable sector
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PM Domestic price of the importable sector
PFx International price index of the exportable sector
PFM International price index of the importable sector
SAC Sociedad de Agricultores de Colombia
SEA Dominican Secretariat of Agriculture
SUNAB Superintendncia Nacional de Abastecimento
SNCR National System of Rural Credit

tM Average equivalent tariff (measuring the effect of tariffs
and quotas on imports)

TOT Foreign terms of trade

tNA Effect of trade policies on the price of nonagricultural trad-
ables
Average equivalent export taxes

UDR Unido DemocrStica Ruralista
VA Value added expressed in domestic market prices
VA* Value added expressed in border prices converted at the

equilibrium exchange rate
WPI Wholesale price index
AQ0  Nonsustainable part of the current account deficit

AQ, Current account deficit that would result from the removal
of interventions on imports tm and on exports tx at ex-
change rate E0

Elasticity of supply of foreign exchange with respect to the
real exchange rate e

Elasticity of demand for foreign exchange with respect to
the real exchange rate e (defined as positive)





Measuring the Effects of
Intervention in Agricultural
Prices

Anne 0. Krueger
Maurice Schiff
Alberto Valdes

Most developing countries have adopted policies that affect agri-
cultural prices, either directly or indirectly through industrial protec-
tion and macroeconomic policies. These policies have affected pro-
duction incentives by making agriculture more or less attractive than
other sectors of the economy.

Direct, sector-specific measures have often been the equivalent of
direct taxation in that they have kept the prices received by agri-
cultural producers below the levels that would have prevailed in their
absence. Among the more important interventions of this type have
been the procurement of agricultural outputs by government market-
ing boards (often the only legal buyers), the establishment of quotas
on exports of food crops and other agricultural commodities, and the
direct taxation of such exports.

Although some direct interventions have kept producer prices
lower than they would have been otherwise, others have benefited
agricultural producers. Domestic producers of import-competing
food products, for example, have often been protected by quantita-
tive restrictions or tariffs on imported commodities. In addition, the
government has often subsidized the costs of farm credit and impor-
tant agricultural inputs, such as fertilizer. Protection for food pro-
ducers has been a publicly stated objective of many developing coun-
tries, which have sought to raise their level of self-sufficiency in
response to the perceived unreliability of world markets (see Vald6s
1981, chapter 1). Direct intervention has also been used frequently to
stabilize domestic producer prices relative to prices on world markets.

In some developing countries, the government has also intervened
in agricultural markets by subsidizing the costs of food for urban
consumers. Retail food prices have sometimes been fixed by govern-
ment edict, or ceilings have been imposed on producer prices. An-
other approach has been to establish dual pricing systems that keep
producer prices high and consumer prices low, with the government
making up the difference out of its own budgetary resources.

2



2 Anne 0. Krueger, Maurice Schiff, and Alberto Vald6s

Subsidizing consumer food prices, however, has frequently proved
to be unsustainable because of budgetary and balance-of-payments
pressures, which have then forced the government to tax agricultural
producers directly. In principle, the fiscal costs of cheap food policies
can be reduced by targeting the subsidies to specific groups, such as
consumers with income below a certain level. But the effectiveness of
such programs has often been limited because the institutional struc-
tures needed to implement them have been so complex, and the
target groups have been so large.

Agricultural producers have also been strongly influenced by the
indirect effects of economywide policies. The principal indirect effects
have been (a) exchange rate misalignment because of macroeconomic
policies, which reduces the real purchasing power of income received
from sales of export- and import-competing commodities; (b) protec-
tion for domestic industry, which forces farmers to pay more for
agricultural inputs than they would have had to pay for the same
goods imported at world prices and also reduces the purchasing
power of farm households as consumers of manufactured goods; and
(c) appreciation of the real exchange rate because of industrial protec-
tion policies, which results in additional taxation of farm producers.

Our comparative analysis of the direct and indirect effects of inter-
vention showed that the effects were similar in most of the eighteen
selected countries. Intervention usually reduced agriculture's share
of gross national product and led to slower growth in agricultural
production and agricultural exports. At the same time, the adminis-
trative complexity of intervention increased, and so did illegal activ-
ities such as smuggling, as producers and traders sought to evade the
costs imposed by price intervention.

Another particularly significant finding was that direct and indirect
intervention in combination yielded net taxation of agricultural pro-
ducers. Even in those countries where direct intervention alone
tended to benefit producers, that positive effect was outweighed by
the negative effects of indirect intervention.

We found, too, that changing circumstances often forced policy-
makers to change the policies under which intervention occurred.
Apart from their difficulties in foreseeing broad changes in the world
prices of agricultural commodities, policymakers often failed to gauge
accurately the effects of price intervention on such things as agri-
cultural output, the government budget, and the balance of pay-
ments. Moreover, the makers of agricultural pricing policies often
failed to anticipate the reactions of specific groups to price interven-
tion. For all these reasons, the policymakers often found it necessary
to amend existing policies or to devise new ones.

The rationales for taxing agriculture directly or indirectly include (a)
that taxes on agricultural trade are relatively easy to collect in coun-
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tries where the tax base is thin or the institutional capacity to collect
other types of taxes is limited; (b) that not much agricultural output
will be forgone by holding down food prices in urban areas, because
agriculture is not especially responsive to incentives; and (c) that the
terms of trade for primary products seem to be declining over time.
Although the dim prospects for exports of primary products
prompted early arguments for import-substituting industrialization, a
more recent argument has been that markets for agricultural goods
are limited not only by the level of final demand but also by the
protectionist policies adopted by the industrial countries.

These arguments have now been reappraised by Schultz (1964),
Mundlak (1985), Mundlak, Cavallo, and Domenech (forthcoming),
and Coeymans and Mundlak (forthcoming). Evidence has accumu-
lated that strongly suggests that agriculture is a dynamic sector that
responds positively to price incentives and that "policies which tax
agriculture reduce the investment in agriculture, increase outmigra-
tion, and reduce the implementation of new techniques" (Mundlak
1985). Much of the earlier pessimism about the trade prospects in
agriculture overlooked cost-reducing technological innovations and
export growth of nontraditional agricultural commodities, which
would give the economies of the developing countries more flexibility
to cope with changing conditions in the international economic
environment.

The Scope of the Project

Since the early 1970s a great deal of research has been done on devel-
opment strategies and trade regimes in developing countries. (See,
for example, Little, Scitovsky, and Scott 1970; Balassa 1971; Bhagwati
1978; Krueger 1978; 1983; and Krueger, Lary, and Akrasanee 1981.) A
recurring finding of such studies is that countries that sought to build
their industrial sector through an inward-oriented strategy of import
substitution have often been less successful than countries that
adopted outward-oriented strategies.

In any case, none of the comparative studies referred to above deals
explicitly with the agricultural sector. As a result, the impact of trade
and balance-of-payments regimes (and other types of indirect inter-
vention) on agricultural incentives has not been systematically
examined.

There are, of course, well-known comparative studies of agri-
cultural pricing policies such as the Stanford Food Research Insti-
tute's examination of rice policies in Asia (1975) and the World Bank's
case studies of administered agricultural prices, taxes, and subsidies
(1976). These, however, deal essentially with sectoral output and in-
put price policies. And a set of studies on the interaction between
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industrial protection and agricultural incentives has been conducted
by the International Food Policy Research Institute (IFPRI) (Bautista
and Vald6s, forthcoming).

Studies of individual countries to estimate the short-term effects of
sector-specific policies on agricultural output, food consumption, and
trade flows are common, and one can also find occasional attempts to

determine the political factors underlying the selection of agricultural
pricing policies in individual countries. These studies, however, do
not use the same methodology, nor do they cover the same time
period, and the accompanying changes in such important measures
as terms of trade, exchange rates, real interest rates, technology, and
government investment in the agricultural infrastructure vary both
across countries and time. These studies, therefore, do not lend
themselves to useful cross-country comparisons of the effects of ei-
ther direct or indirect intervention. The IFPRI studies mentioned above
deal with the impact of industrial protection policies, but they do not
analyze the indirect effects of other macroeconomic policies, the
quantitative effects of the policies, or the political economy.

The World Bank's agricultural pricing policy project was designed
to fill the gap in the literature by assessing the effects of both direct
and indirect intervention in agricultural prices over a long period in
eighteen representative developing countries. The project used a
common conceptual framework and methodology and analyzed the
political economy of these interventions. The first step in the process
was to measure the impact of direct and indirect intervention on
relative prices within agriculture and then to compare the impact on
agricultural prices with the impact on prices in the rest of the
economy-that is, in the nonagricultural sector. The next step was to
estimate the effects of direct and indirect intervention in agricultural
prices on (a) agricultural production, (b) consumption of agricultural
products, (c) foreign exchange earnings, (d) the government budget,
(e) income transfers between agriculture and the nonagricultural sec-
tor, and (f) the distribution of income among the various income
groups. These estimates, in conjunction with a history of agricultural
price interventions in each country, were the basis for an analysis of
the evolution of the country's political economy of agricultural pric-
ing policies.

The provision of public goods (irrigation, rural roads, research and
extension, rural electrification) is, of course, important to the progress
of the agricultural sector. Although analysis of the provision of public
goods to agriculture was not a fundamental part of the project, the
project authors were asked to measure the transfer of public expendi-
tures and investment to and from agriculture and the net effects of
those transfers on agricultural income.
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The project also examined the so-called compensation hypothesis-
the argument that taxation of agriculture is not necessarily harmful to
the sector because the revenues tend to be reinvested in the sector.

That hypothesis was tested by two alternative methods and is fully
described in volume 4 in this series. Analyzed by the first method, the
hypothesis was rejected for most of the countries studied. In most
cases, either no relation was found between the provision of public
services to the agricultural sector (that is, investment) and price inter-
vention, or else a positive relation was found. In other words, taxa-

tion of the agricultural sector in most cases was either accompanied
by a reduction in investment in the sector or else had no impact on
investment. Analyzed by a second method, the hypothesis was not
rejected, but public investment was found to compensate for only a
very small fraction of the income lost because of price intervention.

This project, however, did not address such issues as the optimal
investment of public goods in the agricultural sector, the optimal
taxation of agriculture, or the role of agriculture in overall develop-
ment strategy. Important as these questions are, they cannot be ex-
amined in an analysis that concentrates, like this one, on a single
sector of the economy. A broader analytical framework is necessary.I

Measuring the Impact of Agricultural Pricing Policies

The various agricultural commodities of the developing countries are
often subject to different pricing policies. Food commodities are usu-
ally treated differently from nonfood commodities, and the same is
true for exportable and import-competing products. The authors of
our studies were therefore asked to identify those farm products that
they considered reasonably representative of commodity categories
in their countries. Table 1-1 shows the twenty-six products selected.
The products most frequently studied were rice, wheat, corn, sugar,
and cotton.

To estimate the impact of price intervention, it was necessary to
have a benchmark price, and we chose border prices. Border prices
can be measured easily and provide a uniform comparator for all of
the studies. Moreover, border prices represent the opportunity cost of
tradables (allowing, of course, for the costs of processing, storing,
marketing, and transport) for countries that are price takers in the
world market. Of course, one objection to using world prices as
benchmark prices is that they are subject to a great deal of short-run
instability. We do not argue, however, that optimal allocation of re-
sources requires domestic prices to fluctuate in step with world
prices, especially in developing countries that have limited abilities to
hedge against changes in world prices. 2 Instead, we simply claim that
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Table 1-1. Agricultural Product Classification, by Region
and Country

Latin America Asia

Argen- Dominican Rep. of
Product tina Brazil Chile Colombia Republic Korea Malaysia Pakistan Philippines

Apples - - X - - - - - -
Barley - - - - - M - - -
Beef X* - M* - - M* - - -

Cocoa - - - - - - -
Coffee - - - X X - - - -
Copra - - - - - - - - X
Corn X X - - - - - - M
Cotton - X - X - - - X -
Grapes - - X - - - - - -

Hazelnuts - - - - - - - -

Milk - - M* - - - - -
Palm oil - - - - - - X - -

Pork - - - - - M* - - -
Potatoes - - - - - - - - -

Rice - M* - X* M* M* M* X* M*

Rubber - - - - - - X -

Sheepa - - - - - -

Sorghum X - - - - - - - -

Soybeans X X - - - M - - -

Sugar - - X* - - M* X*

Sunflowers X* - - -

Tea - - - - - -

Tobacco - - - - - - -

Tomatoes - - - - - -

Wheat X* M* M* M* - - - M* -
Wine - - - - - - -

-Not applicable.
Note: M = importable; X = exportable; H = nontradable. Asterisks indicate staple

commodities; otherwise, commodities are considered to be nonstaples.
a. Consists of mutton and lamb.

a reasonable way to analyze price intervention is to compare relative
domestic prices with long-term trends in border prices. In our
studies, the authors show the average deviations of domestic prices
from border prices over five-year periods and over the entire period
covered by the studies. When it existed, the price-setting power of a
developing country in a world market (for example, cocoa in Ghana)
was taken into account.3

With border prices as their reference points, our authors then iden-
tified various types of intervention in both producer prices and input
prices and quantified their effects on producer receipts. For tradable
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Africa and the Mediterranean

Sri C8te
Lanka Thailand d'Ivoire Egypt Ghana Morocco Portugal Turkey Zambia Product

- - - - - - - - - Apples
*- - - - - M - Barley

- - - - - M* - - Beef

- - X - X - - - - Cocoa
- - X - - - - - - Coffee
X - - - - - - - - Copra

- X - M M - M - M* Corn
- - - X - - - X X Cotton
- - - - - - - - Grapes

- - - - - - X - Hazelnuts
- - - - M* - - Milk

- - - - - - - - Palm oil

- - - - - - Pork

- - - - - H* - - Potatoes

M* X* M* X* M* M* - - Rice

X X - - - - - - Rubber

- - - X* X* - Sheepa
- - - - - - - - Sorghum

- - - - - - - Soybeans

- X* - M* - M* - X - Sugar
- - - - - - Sunflowers

X - - - - - - - - Tea

- - - - X X Tobacco

- - - - - - X - - Tomatoes

- - - M* - M* M* M* - Wheat

- - - - - X - - Wine

commodities, which included most of those considered, these esti-
mates were conceptually straightforward. They are presented as the
effects of direct intervention and are the authors' estimates of the
percentage by which the producer price (value added) of each crop
exceeded or fell short of the adjusted border price (value added) at the
official exchange rate.

The next step was to estimate the impact of indirect intervention on
relative agricultural prices. Here, the analytic underpinnings were
more complex. In effect, the authors first had to estimate what the
exchange rate would have been if the country in question had aban-
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doned tariffs and quantitative restrictions while incurring a sustain-
able current account deficit-that is, a deficit small enough to be fi-

nanced through foreign aid and long-term capital inflows. These
assumptions allowed the authors to estimate the equilibrium ex-
change rate that would then have prevailed. (See the appendix to this
volume for a discussion of the methods used to estimate the equilib-
rium exchange rate.) Some authors found it necessary to adapt the
project methodology to their own specific situations.

To measure the impact of indirect intervention, an estimate was
needed of how much the prices of goods purchased by agricultural
producers would have declined if there had been no intervention.
Thus, an index of nonagricultural prices was adjusted for the differ-
ence in that index if farmers had faced border prices at the equilib-
rium exchange rate for the tradable goods they purchased. (See the
appendix for the methodology used.)

The Quantitative Effects of Intervention in Agricultural Prices

There are good reasons to believe that production of individual crops
responds in the short run to changes in relative prices between crops,
as well as to changes in relative differences between input and output
prices. The estimates of supply elasticities available for many agri-
cultural commodities in several developing countries confirm this be-
lief. Based on such estimates of price elasticity, the authors were
asked to estimate the short-run effects of price intervention. They
were also asked to estimate the long-run effects-that is, the effects
that occurred after producers had fully adapted to a new price envi-
ronment. In addition to determining the effects of price intervention
on agricultural output, the authors assessed the impact of interven-
tion on consumption, foreign exchange, government expenditures,
intersectoral income transfers, and income distribution. 4

The Political Economy of Agricultural Pricing Policies

This project was designed not only to measure the effects of agri-
cultural pricing policies on farm prices and production and other
important variables, but also to explain how government intervention
in agricultural prices was affected by market forces and political
factors.

A number of hypotheses can be proposed as possible explanations
of the policies that were adopted in the eighteen countries. It is possi-
ble, for example, that much of the discriminatory effect of interven-

tion on agricultural prices, and especially indirect intervention, was a
byproduct of the theory that claimed that the best way to achieve
industrialization was to adopt the inward-oriented strategy of import
substitution. As such, price discrimination against agriculture may
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have been unintentional. As mentioned earlier, one of the project's
findings was the surprising magnitude of the discrimination against
agriculture and the related income transfers from agriculture because
of industrial protection policies and the exchange rate overvaluation
associated with import-substitution regimes.

Another argument is that price intervention that discriminates
against agricultural producers was a natural consequence of the polit-
ical dominance of urban populations. In many countries, policy-
makers are under pressure to design policies that will benefit urban
populations. (For analyses of related policies, see Bates 1981, 1983.)

Discrimination against agricultural prices may also have other
causes. Such discrimination might, for example, be an unintended
byproduct of transfers of income to the urban poor when budgetary
resources are inadequate. Or a government might intervene in do-
mestic agricultural prices because of a desire to protect producers
from instability in world prices. This well-intended intervention
might have become discriminatory against agriculture as circum-
stances changed. Another plausible hypothesis is that intervention,
which originally discriminated against agriculture, might develop a
life of its own as market reactions and political pressures alike prompt
further intervention.

To test these hypotheses, the authors were asked to provide an
analytical history of pricing policies. One aspect of the task was to
evaluate the degree to which announced policies achieved their
stated objectives; another was to identify those who gained and those
who lost because of price intervention. A surprising degree of incon-
sistency was found in many countries between stated and actual out-
comes. As the two synthesis volumes for this project show, the com-
prehensive evaluation of the political economy of agricultural pricing
policy is a difficult task.

The authors of the country studies were also asked to examine
reforms of agricultural pricing policies that occurred during the pe-
riod studied. This meant, among other things, identifying groups
that supported or opposed the existing system, as well as sketching
the positions taken by national political parties. In many of the coun-
tries, issues of reform played a critical role in the analysis.

The International Economic Environment

The international economic environment played a large role in shap-
ing agricultural pricing policies in the eighteen countries. The period
covered in most of the studies runs from the early 1960s to the
mid-1980s-a period marked by significant volatility in the prices of
major agricultural goods.

Until 1970, the period was one of rapid growth in the international
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economy under reasonably stable conditions. That was followed by a
commodity price boom in the first half of the 1970s, which affected
both agricultural and nonagricultural commodities. Although the
prices of both agricultural and nonagricultural commodities were dif-
ferentially affected, the prices of many of the agricultural products
studied in this project reached historical peaks at some point in the
first half of the decade, often followed by sharp drops. The oil price
shock of 1973 played a significant role, of course, in many commodity
markets during this time.

The second half of the 1970s was a period of rising worldwide
inflation, and commodity prices were affected again. In 1977-78, for
example, coffee prices soared but then fell sharply.

In hindsight, the latter half of the 1970s can be described as a
permissive period in the world economy. Although inflation rates
rose steeply, international interest rates stayed in the range of 6 to 8

percent. As a result, the real value of the developing countries' debts
did not increase, despite substantial increases in their borrowing, and
debt-servicing obligations did not rise as swiftly as export earnings or
real incomes.

With the second oil price shock in 1979 and the ensuing worldwide
recession of the early 1980s, the world economy was transformed.
Among other things, most commodity prices plunged downward,
eventually reaching lows that had not been seen since the 1930s.
These lows occurred at the same time that many developing countries
began to experience great difficulty in servicing their international
debts because of much higher interest rates and a fall in capital in-
flows that occurred almost overnight. In short, the permissive envi-
ronment of the 1970s became the harsh environment of the 1980s.
Policies that seemed sensible in the earlier decade incurred large pen-
alties in the 1980s. These comparative studies allow the reader to
assess the relative importance of domestic and external factors in
shaping agricultural pricing policies. Just as important, they demon-
strate how a representative sample of the developing countries re-
sponded when confronted by the same external stimuli and the same

difficulties.

Regional Findings

Three volumes in this series are case studies grouped by region. The
first one deals with Latin America, the second with Asia, and the
third with Africa and the Mediterranean. Each of these examines the
experience of selected countries in the region in regard to the impact
of price policies on agricultural incentives, as reflected in direct, indi-
rect, and total nominal protection rates.

A broad view of the similarities and differences in the causes, im-
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plementation, and effects of agricultural pricing policy across coun-
tries and regions is the subject of volumes 4 and 5, which present
syntheses of the case studies from the perspective of economics and
political economy.

Our sample consists of eighteen countries, with the following re-
gional distribution. Latin America: Argentina, Brazil, Chile, Co-
lombia, and the Dominican Republic; Asia: the Republic of Korea,
Malaysia, Pakistan, the Philippines, Sri Lanka, and Thailand; Medi-
terranean: Egypt, Morocco, Portugal, and Turkey; and Sub-Saharan
Africa: C6te d'Ivoire, Ghana, and Zambia.

Average measures of price intervention for the products selected in
the studies are presented in Table 1-2. A number of similarities across
regions are immediately apparent. First, over the period examined,
direct intervention on importables was positive on average in each of
the four regions, and direct intervention on exportables was negative
in all regions. Second, direct intervention on all selected products
was negative in all regions, indicating that the direct tax on export-
ables dominated protection on importables. Third, the rate of indirect
taxation (due to industrial protection policy and overvaluation of the
real exchange rate) was large in all regions (usually exceeding 20
percent), and it dominated the rate of direct taxation in all regions.
And fourth, total taxation exceeded 25 percent in all regions.

The impact of price interventions on agricultural incentives also
differs among regions. First, indirect taxation over the period studied
was largest in Sub-Saharan Africa, amounting to 28.6 percent (it was

Table 1-2. Direct, Indirect, and Total Nominal Protection Rates,
by Region, 1960-84
(percent)

Direct Direct
Indirect Direct protection of protection of

Region protection protection Total importables exportables

Asiaa -22.9b -2.5 -25.2 22.4 -14.6
Latin Americac -21.3 -6.4 -27.8 13.2 -6.4

Mediterraneand -18.9 -6.4 -25.2 3.2 -11.8
Sub-Saharan

Africae -28.6 -23.0 -51.6 17.6 -20.5

Note: The period covered is generally from 1960 to 1984, but it varies somewhat in a
number of countries.

a. Republic of Korea, Malaysia, Pakistan, Philippines, Sri Lanka, and Thailand.
b. In South Asia (Pakistan, Sri Lanka), the indirect nominal protection rate was

-32.1 percent, while in East Asia (Korea, Malaysia, Philippines, Thailand) it was -18.1

percent.
c. Argentina, Brazil, Chile, Colombia, and Dominican Republic.
d. Egypt, Morocco, Portugal, and Turkey.
e. C6te d'Ivoire, Ghana, and Zambia.
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more than 30 percent in Ghana). This was followed by Asia and Latin
America (between 21 and 23 percent), with the Mediterranean region
the lowest (about 19 percent).

In Latin America, the indirect taxation rate in each country was
quite close to the regional average of 21.3 percent. In Asia, there was
a significant difference between South Asia (Pakistan and Sri Lanka)
and East Asia (Korea, Malaysia, the Philippines, and Thailand). The
indirect taxation rate by region was largest in South Asia (32.1 per-
cent) and lowest in East Asia (18.1 percent). In the Mediterranean
region, the indirect taxation rate was close to the regional average for
Egypt and Morocco, although Turkey's rate was the highest in our
sample and Portugal's was the lowest.

Like indirect taxation, direct taxation was also largest in Sub-
Saharan Africa (where agriculture in our sample is dominated by
export crops), amounting to 23 percent. That region was followed by
Latin America and the Mediterranean, with 6.4 percent each, and
Asia with 2.5 percent. The average direct taxation rate in Asia was
low because of high direct protection in Korea (39 percent). Without
Korea, the average rate of direct taxation in Asia was close to 11
percent (with a rate of 25 percent in Thailand). In Latin America, the
highest direct taxation rates were found in Argentina and the Domini-
can Republic (about 18 percent), while in the Mediterranean region
the highest direct taxation rate was in Egypt (about 25 percent). Fi-
nally, the total taxation rate was larger than 25 percent in all regions,
but was about twice as large in Sub-Saharan Africa as in the other
regions.

The remaining chapters in this volume provide self-contained sum-
mary accounts of agricultural pricing policies in Argentina, Brazil,
Chile, Colombia, and the Dominican Republic. Volume 2 of this series
covers the six Asian countries, and volume 3 covers six countries in
Sub-Saharan Africa and the Mediterranean. In all cases, the chapters
are based on longer and much more detailed country reports pub-
lished in the World Bank Comparative Studies series, The Political
Economy of Agricultural Pricing Policy.5

Notes

1. Good reference materials on taxation and public finance in developing
countries and the relation between public finance and economic development
are the World Bank's 1988 World Development Report, and Toye (1979).

2. Vald6s and Siamwalla (1988) claim that it may be optimal to shift some of
the risk to the government, because it may be better able to pool risks from a
variety of activities than individual farmers can.

3. In general, world prices for agricultural commodities are highly dis-
torted as a result of price interventions by the European Communities, Japan,
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the United States and others. But for the national policymaker in most small
and medium-size economies, and for most commodities, the world's oppor-
tunity cost of producing these products is irrelevant. We submit that the
world price does reflect the economic opportunities a country faces and thus
should be used as a reference. Of course, there may be circumstances when a
divergence between domestic and world prices is called for, such as a need to
protect low-income consumers against short-term world price instability and
monopoly power on world markets or a need to protect producers against
temporary foreign export subsidies strong enough to cripple the import-
competing sector.

4. Computable general equilibrium models are available for several of the
eighteen countries included in the project. These were considered by the
country authors, who decided not to use them because they found that the
particular models for their countries were not satisfactory for the purposes of
these studies.

A more complete analysis would also have included measuring the effects
of agricultural price intervention on rural-urban migration, wages, and in-
vestment flows. Although it was recognized that these long-run effects were
important, the authors were not requested to measure them, on the grounds
that doing so would have substantially lengthened the time needed to com-
plete the studies. Several authors, however, sought to assess the impact of
agricultural price intervention on rural wages over time (see the appendix).
Moreover, in the case of Chile, the impact of policy on intersectoral migration
and investment flows was estimated. See Mundlak, Cavallo, and Domenech
(forthcoming) and Coeymans and Mundlak (forthcoming) for analyses that
incorporate such measurements.

5. Data and conclusions from the study of C6te d'Ivoire are used in vol-
umes 4 and 5. That study is being published in C6te d'Ivoire and not in the
World Bank Comparative Studies series or in volume 3 of this series.
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Argentina

Adolfo C. Sturzenegger

Since the end of World War II, government intervention in agri-
cultural prices has led to much price discrimination against Argen-
tina's main agricultural products. The reasons for this intervention,
and its effects, are the subject of this chapter.

The paper begins with an overview of Argentina's economy and
agricultural sector, followed by an explanation of the methods used to
measure agricultural price intervention during the period 1960-85.
Because intervention was implemented primarily through trade and
exchange rate policies, the discussion focuses on the rates of nominal
and effective protection for the six main products of the Argentine
pampas: wheat, corn, sorghum, soybeans, sunflower seeds, and
beef. The next section presents the results of simulation analyses
designed to measure the effects of price intervention. Price discrimi-
nation is then related to the political economy of Argentina.

The Economy of Argentina

Argentina, the second largest country in South America, covers
2,797,000 square kilometers. Its population in 1980 was 28 million; the
annual rate of population growth in recent years has been about 1.8
percent. By 1980, approximately 83 percent of the population lived in
urban areas-that is, cities with 2,000 or more inhabitants.

Argentina's most fertile and productive land is located within a
radius of 500 kilometers of the capital, Buenos Aires. This area,
known as the pampas, accounts for more than 50 percent of the
country's agricultural output and almost all of its three main
products-cereals, oilseeds, and cattle.

In view of the size of its population and its per capita GDP (about
US$2,300), Argentina can be considered a medium-size economy.
Annual GDP is about US$70 billion.

A little more than a century ago, Argentina was at a very low level
of development. Then, in the late nineteenth century, several impor-

15
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tant events occurred. Domestically, the country achieved political sta-
bility. Externally, significant reductions in overseas transport costs for
agricultural products and large increases in world demand for these
products greatly improved Argentina's export possibilities. Conse-
quently, the lands of the pampas began to counand high rents,
which set in motion a type of "Vent for surplus" development
scheme (Di Tella and Zymelmann 1967) that attracted large inflows of
European immigrants and external capital. That foreign capital was
invested mainly in economic infrastructure (railways, ports, electric-
ity, and so forth), and, in the years that followed, Argentina found
itself on a path of high and sustained growth, marked by rapid expan-
sion of the amount of cultivated land and rapid growth of exports and
GDP (Diaz Alejandro 1975; Cavallo and Mundlak 1982).

The Depression of the 1930s altered the conditions for growth.
Agriculture's external terms of trade worsened, which, along with
the declining availability of land owing to population growth, caused
a reduction in agriculture's internal advantage. As export growth
slowed, the domestic components of aggregate demand began to play
a more important role in the economy (Ferrer 1980). The economy
was also affected by a number of general policy changes. There was a
moderate increase in tariffs (Diaz Alejandro 1975), and foreign ex-
change restrictions were imposed in response to balance of payments
problems (Macario 1964). These changes improved conditions for the
growth of industrial production.

Relative industrial prices increased sharply during World War II,
but immediately after the war the international prices of traditional
agricultural commodities began to rise. Argentina's taxes on agri-
cultural exports, however, neutralized any beneficial effect that the
new terms of trade might have had on domestic agricultural prices. In
addition, high tariffs and restrictions on imports were imposed to
protect domestic producers from foreign competition. The net result
was that agriculture stagnated while the import substitution industry
grew rapidly. The scene was set for the "stop-go" performance that
has characterized Argentina's economy for much of the past four
decades (Berlinski and Schydlowsky 1977).

Overall, the postwar experience consisted of a period of moderate
growth followed by stagnation. Between 1950 and 1974, per capita
GDP increased at an average annual rate of about 2.3 percent, while
total GDP rose about 4 percent annually. Between 1975 and 1985,
however, total GDP remained stationary, and GDP per capita de-
creased substantially. The change from moderate growth to stagna-
tion appears to have been related principally to a decline in produc-
tivity rather than to the quantity of resources available. These trends
are reflected in table 2-1, which shows the annual rates of growth of
total GDP, available reproducible physical capital, and the average
product/capital ratio for the period 1960-84.
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Table 2-1. Average Annual Growth Rates of GDP, Capital,
and Average Capital Productivity, 1960-84
(percent)

Average capital
GDP Capital productivity

Period (1) (2) (3)

1960-64 4.6 3.3 1.3
1965-69 3.0 4.1 -1.1
1970-74 3.8 4.5 -0.7
1975-79 1.8 4.1 -2.3
1980-84 -1.6 2.2 -3.8
1960-84 2.3 3.6 -1.3

Note: (3) = (1) - (2).
Source: Sturzenegger and Mosquera (1990), Elias (1982).

Annual rates of inflation as measured by implicit GDP prices are
given in the last column of table 2-2. Inflation seemed to be manage-
able until 1970, but in the early 1970s it accelerated and then took off
after 1974, when the public budget started to get out of hand. Re-
cently, inflation has become a self-perpetuating process in which ris-
ing prices lead to larger budget deficits and smaller real cash balances.
This in turn causes prices to jump still higher. In addition, general
price indexing has created a high level of inertial inflation.

Table 2-2 provides data on government revenues, expenditures,
and budget balances for the period 1961-85. Government is defined
in a broad sense to include government at the national and provincial
levels, various public enterprises, and the social welfare system. The

quasi-fiscal result is the balance of Central Bank accounts, which con-
sists mainly of subsidies to the financial system. Three important
points emerge from the data in table 2-2-the ratio of public expendi-
tures to GDP was high; that ratio increased in the second half of the

Table 2-2. Government Accounts and Inflation Rate, 1961-85
(percentage of GDP)

Consolidated Annuala
Government Government Net Quasi-fiscal net inflation

revenues expenditures revenues deficit revenues rate
Period (1) (2) (3) (4) (5) (6)

1961-65 34.1 39.2 -5.2 0.9 -4.3 23.9
1966-70 37.2 39.0 -1.8 -0.1 -1.8 16.4
1971-75 34.2 41.8 -7.6 1.9 -5.7 78.0
1976-80 41.3 46.2 -4.9 -1.2 -6.1 200.7
1981-85 43.9 51.3 -6.3 -11.3 -17.6 391.7

a. The annual inflation rate is a simple five-year average (not cumulative).
Note: (3) = (1) - (2).

(5) = (3) + (4).
Source: Sturzenegger and Mosquera (1990).
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period; and deficits have been chronic (only between 1967 and 1970
did the budget balance appear to be reasonable).

The Agricultural Sector

Although agriculture has been overshadowed by industry since the
end of World War II, it nonetheless contributes substantially to Ar-
gentina's GDP. The share of agriculture in GDP during 1960-85 can
be seen in the first column of table 3. The share shows a downward
trend, but with an increase in the 1970-74 period.

The share of agricultural imports in total imports was very low,
whereas the share of agricultural exports in total exports was large
and showed no significant trend (see table 2-3). The last column of
table 2-3 shows a positive trend in the share of agricultural exports in
total agricultural output. This can be attributed to two factors-some
new, highly exportable products (for example, soybeans) appeared
later in the period of analysis and production of grain (mostly ex-
ported) increased significantly in the second half of the period.

The farmers of the pampas specialize in producing soybeans, corn,
wheat, and beef, which account for the bulk of Argentina's export
earnings. Soybeans alone-exported as beans, as edible oil, and as
crushed soybean pellets-make up one-fourth of total exports. The
region is also the main source of food for the Argentine population,
supplying more than 85 percent of the grains and oilseeds consumed
domestically and about 90 percent of the livestock. Agricultural pro-
duction in other parts of the country serves mainly the domestic
market. Those areas produce more than 80 percent of the country's
industrial crops and more than half of its vegetables and fruits.

The fertile soil and favorable climate of the pampas have enabled
farmers to rotate crops and livestock and practice double-cropping.

Table 2-3. The Agricultural Sector, 1961-85
Agricultural exportsa

Agricultural Imports Share in
Share of Share in Share in total

agriculture Value total Value total agricultural
in GDP (LIS$ imports (US$ exports output

Period (percent) millions) (percent) millions) (percent) , (percent)

1961-65 14.9 50.4 4.2 787.8 60.1 34.5
1966-70 12.2 72.0 5.4 948.6 60.6 37.9
1971-75 13.5 138.0 5.4 1546.6 56.6 28.4
1976-80 10.3 254.2 4.5 3428.2 53.9 42.5
1981-65 11.2 195.8 3.6 4670.6 56.8 44.9

a. Include sections 1, II, and III of NADE.
b. 1985 is not included.
Source: Sturzenegger and Mosquera (1990).
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The high quality of the soil also permits them to shift quickly between
wheat and feed crops and oilseeds, depending on the expected prof-
itability of each.

Growth and Stagnation in the Pampas

A striking feature of agriculture in the pampas has been wide swings
between growth and stagnation. Until the early 1940s, production
followed a steady upward path that took Argentina into world mar-
kets, where it became one of the biggest suppliers of food and feed
grains. This was followed by more than two decades of uninterrupted
stagnation after World War II.

Argentina's average annual yield of cereals and oilseeds in the
period 1909-39 was 13.2 million tons, but that figure rose to only 16
million tons in 1945-76 (Miro 1982). The situation was even worse in
the case of wheat production, which reached the same level in
1960-64 that it did in 1925-29. Corn production in the later period was
33 percent less than it was in the earlier period (Diaz Alejandro 1975).
The stagnation is particularly evident in agriculture's export perfor-
mance. Annual average exports of cereals and oilseeds reached only
7.3 million tons in 1945-76, contrasted with an average 9.5 million
tons a year in 1909-39 (Miro 1982).

Moreover, Argentina's share of world exports of wheat dropped
from 19.3 percent in 1934-38 to only 2.8 percent in 1971-75. Whereas
world exports of wheat increased more than 300 percent, Argentine
exports of wheat decreased 42 percent. In the case of feedgrains
(corn, sorghum, barley, and so on), Argentine exports dropped from
48.1 percent of world exports in 1934-38 to only 9.5 percent in
1971-75. The example most often cited is corn. In the period 1934-38,
corn from Argentina accounted for two-thirds of all world exports,
while the United States provided only 8 percent. By 1976-80, how-
ever, the situation was reversed. Argentine corn exports had dropped
to less than 8 percent of world exports, but U.S. exports had risen to
74 percent (Miro 1982). Beef exports experienced an even greater
decline, falling from 56.0 percent of world exports just before World
War II (Diaz Alejandro 1975) to almost no exports at present. Beef is
now considered primarily a domestic product.

The Basic Pattern of Price Intervention

Trade policy during the 1960-85 period was designed to discriminate
against most exportables in relation to importables. This policy was
implemented through high tariffs, quantitative restrictions on im-
ports that compete with the industrial sector, and export taxes on the
main agricultural and agroindustrial exports.



20 Adolfo C. Sturzenegger

These policies pushed up the relative prices of importable products
and caused a real appreciation of the currency, which resulted in

discrimination against traditional exportables (agricultural and agro-
industrial goods). Nontraditional exportables were able to escape
some of the effects of import substitution protection through export
subsidies.

Of Argentina's traditional exportables, those from the pampas
were hit hardest by trade policy. Agroindustrial exportables were, in
effect, protected in that they benefited from subsidization of their
agricultural inputs. Furthermore, the taxes on agroindustrial exports
were significantly lower than those on agricultural exports. To com-
pensate in part for the reduced relative prices of agricultural outputs,
the government subsidized some of the inputs used in agricultural
production. Specifically, it made credit available at subsidized rates of
interest, offered tax exemptions for the purchase of farm machinery,
and provided financial support for technological research. These poli-
cies were expected to raise the level of sectoral incentives and thereby
increase agricultural production without raising agricultural prices.

Methods Used to Measure Price Intervention

Argentina's pricing policies were analyzed for the period 1960-85.
The products of interest were wheat, corn, sorghum, soybeans, sun-
flower seeds, and beef. The average shares of each in total agri-
cultural value added during the period were-wheat, 7.9 percent;
corn, 7.2 percent; sorghum, 2.6 percent; soybeans, 5.6 percent; sun-
flower seeds, 2.9 percent; and beef, 28.9 percent.

All of these products are tradable and, as noted, were discrimi-
nated against primarily through restrictions on external trade and an
overvalued exchange rate. Therefore, price intervention was mea-
sured by determining the rates of direct nominal protection (NPRD),
indirect nominal protection (NPRI), total nominal protection (NPRT),
and total effective protection (ERPT).

DIRECT NOMINAL PROTECTION (NPRD). Protection rates were estimated
at the producer level. In the case of crops, the producer prices used
were those prevailing in the main harvest month-January for wheat
and May for summer crops. In the case of beef, average annual prices
were used.

The prevailing relative prices (that is, PiIPNA) of the selected prod-
ucts were volatile during the study period, and those for most prod-
ucts hit their lowest levels from 1979 to 1981. Overall, prevailing
relative prices appeared to experience a small downward trend. If this
trend had been accompanied by an equivalent positive increase in
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agricultural productivity, and if this productivity change had been

appropriated by the agricultural sector, land rents would have re-
mained constant in relative terms. However, land rents did not re-
main constant. These relationships are explored in greater detail in
the political economy section.

Relative prices that were free from direct intervention (that is,
Pi'PNA) were more volatile than prevailing relative prices. The weak
downward trends in those prices reflect a basically similar trend in
the real exchange rate.

The rates of direct nominal protection can be seen in table 2-4.
Direct nominal protection was negative for almost every year and
every product. In general, direct nominal negative protection was
high in absolute value when relative prices without direct interven-
tion were high, and vice versa. As a result, prevailing prices varied
somewhat less than prices that were free of direct intervention. For
example, when the prevailing real rate of exchange or the interna-
tional prices of the six products were high, the level of disprotection
(that is, taxation) was also high. Thus, variations in direct nominal
protection tended to compensate for variations in the real exchange
rate or in international prices. These relationships are also explored in
detail in the political economy analysis.

INDIRECT NOMINAL PROTECTION (NPRI). Total nominal protection
NPRT is the sum of direct (NPRD) and indirect (NPRI) nominal protec-
tion. In contrast to direct intervention, which directly affects relative
domestic prices of agricultural commodities, indirect intervention af-
fects these prices through policies that affect the exchange rate and
nonagricultural prices.

To calculate NPRI, we estimated the free-trade equilibrium ex-
change rate (e*) and the implicit (or equivalent) tariff on the import-

Table 2- 4. Effects of Direct Price Intervention on Relative
Producer Prices (NPR), 1961-85
(percent)

Sunflower
Period Wheat Corn Sorghum Soybeans seeds Beef

1961-65 -15.8 -4.3 -12.6 n.a. n.a. -31.8
1966-70 -12.3 -12.1 -19.3 n.a. n.a. -24.4
1971-75 -45.8 -28.8 -29.5 n.a. n.a. -23.9
1976-80 -19.0 -18.9 -14.4 -12.5a -25.6a -2.7
1981-85 -20.2 -21.5 -25.4 -22.3 -24.5 -22.5

a. 1976 is not included.
Source: Sturzenegger and Mosquera (1990).
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able sector (tm). An extended version of Diaz Alejandro's (1981) ap-

proach was used to compute tm. He defines CP as

(2-1) CP = ,

where

CP = "antitrade bias" in external trade policy'

Px,Pm = the domestic price index of exportable and importable
sectors, respectively, and

PFx,PFm = the international price index of exportable and im-
portable sectors, respectively.

As seen in equation (2-1), CP gives the relation between internal
and external terms of trade. An unbiased value equals 1. A CP of less

than 1 signifies discrimination against exportables in relation to im-

portables. When CP is greater than 1, it means that the trade policy

causes tradability to increase and thus has a protrade bias. In Argen-
tina, the CP was less than 1. Therefore, trade policy reduced tradabil-
ity, and there was an antitrade bias.

Since X and M are tradable sectors, it can be said that

(2-2) PX = PF E (1 - t.)

(2-3) PM = PF E (1 + tm)

where

E = nominal exchange rate,
t, = per unit implicit direct taxation in the exportable sector, and
tm = per unit implicit tariff in the importable sector.

Equations (1), (2), and (3) can now be used to obtain another ex-

pression for CP:

1-t
(2-4) CP = .

1 + tM

CP can be calculated from equation (2-1) using the four price in-
dexes, Px, PM, PlF, and PF. However, the calculation of CP from
equation (2-1) depends on the base year chosen for those price in-
dexes. Consequently, we need one independent observation of CP to
determine the whole CP series. This is done, using equation (2-4) for a
year in which the values of tx and tm were available. The year 1969
was chosen because an estimation of tm exists for that year. Industry,
excluding agroindustry, was considered the importable sector. A
well-known study of implicit protection in Argentina (Berlinski and
Schydlowsky 1977) provided the value of tm for 1969.
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Table 2-5. Explicit Export Tax, Implicit Tariff,
and Antitrade Bias, 1961-85

Period (1 - tx)a (1 + tx)b CPC

1961-65 0.88 1.60 0.56
1966-70 0.87 1.61 0.55
1971-75 0.82 1.51 0.55
1976-80 0.92 1.64 0.56
1981-85 0.87 1.95 0.45

a. The explicit export tax, tx, is the ratio of fiscal revenues from total exports over the
total value of agricultural and agroindustrial exports.

b. The implicit import tariff, tM, is obtained from data on CP and tx.
c. CP = (Px/PM)1(PFPy) = (I - tQ)/(1 + tm), where IPx and Pm are domestic export

and import prices, respectively; and F indicates their foreign equivalent.
Note: The figures are annual averages.
Source: Sturzenegger and Mosquera (1990).

Agriculture and agroindustrial production were considered to be
the components of the exportable sector. For this sector, t, was esti-
mated using explicit export taxes. Next, using the computed value of
CP for 1969 as a base for the external and domestic price index series
of both tradable sectors, we estimated the CPs for the entire period by
means of equation (2-1). Finally, we estimated tm for the entire period
by using the following equation:

1-t
(2-5) tM = - - 1,

CP

where tx indicates explicit export taxes estimated for the whole period
as described above. The values of (1- tx), CP, and (1 + tm) for the
period are given in table 2-5.

Table 2-5 indicates that the exportable sector (agriculture and
agroindustry) was heavily taxed relative to the importable sector (in-
dustry unrelated to agriculture). The value of CP implies an overall
taxation on exportables of about 44 to 47 percent from 1961 to 1980,
and an increase to 55 percent in the period 1981-84 (and reaching 60
percent in 1985). Such taxation had two components: (1) industrial

protection as measured by the implicit tariff tm, which fluctuated
from between about 50 percent (in 1971-75) to 95 percent (in 1981-85),
with very large annual variation; and (2) tax t, on exportables that
fluctuated from between about 8 percent (in 1976-81) to 18 percent (in
1971-79), with the largest tax of 23 percent occurring in 1973.

Thus, the main factor in the low value of CP seems to have been the
industrial protection policy. However, it must be recalled that t, mea-
sures the tax on both agriculture and agroindustry. When only agri-
cultural products are considered, the export tax is much larger, as is
evident from the NPRD calculations shown in table 2-4. For instance,
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Table 2-6. Observed and Sustainable Equilibrium Free Trade
Exchange Rates, 1961-85

Real Exchange Rate
Observed nominal (per thousand 1969 US$) Divergence

exchange rate Sustainable between
(per thousand equilibrium (2) and (3)

US$) Obseroed with free trade (percent)
Period (1) (2) (3) (4)

1961-65 0.13 0.43 0.50 -14
1966-70 0.3, 0.36 0.46 -20
1971-75 1.13 0.39 0.39 1
1976-80 90.95 0.34 0.39 -13
1981-85 136408.22 0.31 0.41 -24

Note: (4) = ( (2)-(3) ) 1(3).
Source: Sturzenegger and Mosquera (1990).

in the period 1971-75, the tax on all exportables was 18 percent, while
the direct taxes on beef, corn, sorghum, and wheat were 24, 29, 30,
and 46 percent, respectively.

Equation (2-4) shows that there was no need to calculate the free-

trade equilibrium exchange rate (e*) to obtain CP, the tax on export-
ables relative to importables. However, the nonagricultural sector
also includes nontradables. To estimate the total degree of interven-
tion on agriculture relative to nonagriculture, we had to estimate e*.
This was done using the "elasticity approach" as revised by Dor-
nbusch (1975). It consists of a model with three sectors: exportable,
importable, and home. The three sectors are mutual substitutes.

Before the free-trade equilibrium exchange rate could be obtained,
the values of the observed exchange rate had to be adjusted to (1)
eliminate the effects of temporary disequilibrium factors; (2) correct

for the difference between-the observed and the sustainable trade
balances; and (3) eliminate the effects of the observed trade policy.
These adjustments were made using the Dornbusch model, which is

similar to that used in the other studies in this volume. It is because of
these corrections that we define e* (see table 2-6) as the "sustainable
equilibrium free-trade" real rate of exchange. It is worth noting that
direct and indirect taxation tended to be negatively correlated. For
instance, when the rate of exchange was low and indirect taxation
was large, direct export taxes on agriculture were reduced. After a

significant devaluation and a fall in indirect taxes, however, export
taxes were usually increased.

TOTAL NOMINAL PROTECTION. Table 2-7 presents computations of the

level of total nominal protection (NPRT). The general pattern was one
of strong negative nominal protection for the whole period for all of



Argentina 25

Table 2-7. Effect of Total Price Intervention on Relative
Producer Prices (NPRT), 1961-85
(percent)

Sunflower
Period Wheat Corn Sorghum Soybeans seeds Beef

1961-65 -35.0 -26.3 -33.5 n.a. n.a. -46.7
1966-70 -35.7 -36.5 -41.7 n.a. n.a. -44.3
1971-75 -51.7 -35.7 -36.5 n.a. n.a. -31.8
1976-80 -39.4 -42.3 -39.6 -39.1a -47.6a -25.5
1981-85 -47.7 -48.4 -51.4 -48.0 -49.7 -47.1

a. 1976 is not included.
Source: Sturzenegger and Mosquera (1990).

the selected products. Volatility was much less pronounced than it
was in the case of nominal direct protection alone because of the
negative correlation between direct and indirect protection.

Grains tended to be increasingly taxed over time, while the tax on
beef eventually fell. These trends are analyzed in detail in the discus-
sion on political economy. The relative prices of pampean agricultural
products appear to have been discriminated against (that is, taxed) by
about 40 to 50 percent on average during the period 1960-85. In other
words, on average, undistorted relative prices would have been
about 70 to 100 percent higher than those that actually prevailed
during the period.

TOTAL EFFECTIVE PROTECTION. Incentives for producers may change
not only because of variations in producer prices but also because of
variations in input prices. It is useful, therefore, to estimate effective
protection rates and to compare relative value added with and with-
out intervention. It was impossible to compute relative value added
for beef production. For grains, we used three inputs: seeds, fuel,
and a composite input consisting of fertilizers, herbicides, and insec-
ticides. The importance of these inputs has been increasing. As a
percentage of producer prices, they rose from 10 percent in 1960 to
more than 20 percent in 1985.

We estimated only the total effective protection rate (ERPT). A com-
parison of tables 2-7 and 2-8 shows that these effects were very similar
to those obtained for total nominal protection.

The Cumulative Effect on Output from Removing Intervention

Our calculations of total intervention were used with price elasticities
to obtain an estimate of the effects of price intervention on output (see
Sturzenegger and Martinez Mosquera 1990). Price elasticities in agri-
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Table 2-8. Effect of Total Intervention on Relative Value Added
(ERPT), 1961-85
(percent)

Sunflower
Period Wheat Corn Sorghum Soybeans seeds

1961-65 -36.0 -27.6 n.a. n.a. n.a.
1966-70 -37.6 -39.0 n.a. n.a. n.a.
1971-75 -51.0 -33.8 -34.8 n.a. n.a.
1976-80 -38.7 -42.5 -40.0 -41.4a -51.2a
1981-85 -48.3 -49.3 -51.9 -48.6 -49.7

a. 1976 is not included.
Source: Sturzenegger and Mosquera (1990).

culture have received a great deal of attention from economists, both
in Argentina and abroad. Most of the previous studies of the situation
in Argentina agree that prices have been a significant variable in
determining agricultural output in the pampas (see, for example,
Reca 1967; Gluck 1979; Ferrer 1980; Cavallo 1985; Fulginiti 1986).

Most econometric studies of agricultural supply in the region have
found that price responses at the product level are very strong. When
relative prices change within the agricultural sector, there are signifi-
cant changes in the structure of agricultural output (see, for example,
Reca 1974). These results suggest that sectoral behavior is also
strongly price-responsive. Further evidence of this can be found in
the shift in the proportions of labor and machinery utilized when
relative prices between those inputs changed in the 1950s. Price re-
sponse has also been strong in the past fifteen years-a time during
which almost the entire sector has been exposed to more profitable
technologies (such as hybrid seeds for corn, sorghum, and sunflower,
and new varieties of wheat) and a new product-soybeans-was
introduced.

At the same time, some studies have found that total production is
not particularly affected by variation in agricultural prices relative to
prices in the rest of the economy, especially when these are short-run
variations. This finding appears to be inconsistent with the one de-
scribed above. A consistent explanation for both results can be found
in the "fixed assets" argument put forth by Johnson (see Hathaway
1963). These are discussed in detail in Sturzenegger and Martinez
Mosquera (1990).

To summarize, agricultural production in the pampas was highly
sensitive to price changes. Therefore, cross-responses to relative
prices within the agricultural sector were strong. The "fixed inputs"
argument helps to explain the somewhat weaker price responses for
overall output over the short term, but this does not imply that price
responses in the short run are of no consequence, because certain
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Table 2-9. Cumulative Change in Output Due to the Removal
of Total Invervention, 1961-85
(percent)

Sunflower
Period Wheat Corn Sorghum Soybeans seeds Beef

1961-65 42 13 73 n.a. n.a. 77
1966-70 30 24 76 n.a. n.a. 76
1971-75 68 22 48 n.a. n.a. 38
1976-80 83 66 -4 13a 54a 21
1981-85 60 75 104 56 122 70

a. 1976 is not included.
Source: Sturzenegger and Mosquera (1990).

inputs are variable for the sector even over the short term, or are only
weakly "fixed." Such inputs include fertilizer, agrochemicals, energy
inputs, marginal land (with near-zero rent), tractor hours, and hired
labor. In equilibrium situations where prices are reasonably stable,
price increases can be expected to elicit normal aggregate responses,
even in the short run.

Our calculations on total ERPs were used to estimate the output
effects for grains. In the case of beef, for which only proportional
changes in prices were estimated, we used NPRs instead of ERPs.

Most of the principal elasticity values were obtained from previous
studies, particularly those of Gluck (1979) and Cavallo and Mundlak
(1982). The elasticity matrix was completed with the aid of a "cali-
brated" approximation that took into account agronomical relation-
ships of substitution and complementarity between the six products
as well as homogeneity and symmetry conditions. For the calcula-
tions of cumulative output effects, we used estimated Nerlove-type
coefficients of adjustment. Gluck's review provided helpful data on
that.

Table 2-9 shows cumulative changes in the output of each product
at five-year intervals that would have resulted from the removal of
price intervention. The pattern that emerges is clear. The removal of
intervention would have caused production of all the products to
increase significantly: 57 percent for wheat, 40 percent for corn, 59
percent for sorghum, 38 percent for soybeans, 98 percent for sun-
flower seeds, and 57 percent for beef on average over the period. This
pattern also indicates that intervention discriminated mainly between
agriculture and nonagriculture. Discrimination among the various ag-
ricultural products was much weaker.

Table 2-10 presents the levels of production that would have been
reached without intervention. The highest total for all crops would
have been 69 million tons in 1982. Beef production would have
reached a high of 5 million tons in 1969.2
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Table 2-10. Volume of Output in the Absence
of Total Intervention, 1961-85
(millions of tons)

Sunflower Total
Period Wheat Corn Sorghum Soybeans seeds crops Beef

1961-65 9.8 5.6 2.0 0.0 0.6 18.0 4.0
1966-70 8.4 9.4 3.9 0.0 1.0 22.7 4.5
1971-75 10.4 10.5 6.6 0.3 0.8 28.6 3.0
1976-80 15.4 12.8 5.8 2.7 2.1 38.9 3.6
1981-85 17.9 18.3 15.3 7.8 4.6 63.9 4.4

Source: Sturzenegger and Mosquera (1990).

The Effects on Consumption of Removing Total Price Intervention

In computing the effects of price intervention on consumption, we
used the own-price elasticity of De Janvry and Nunez (1971) for beef,
which is similar to the values reported in other studies. We also

assigned a low value to the own-price elasticity of wheat (De Janvry
and Nunez estimated it to be -0.015), and to the own-price and
cross-price elasticities of corn and sorghum because of competition
between these two products as inputs in meat production. All other
elasticity values were set to zero. Table 2-11 shows the effects on
consumption of removing total intervention. The effect on consump-
tion of wheat and sorghum would have been relatively small. It
would have been negligible for corn except in 1975-79, when con-
sumption would have been reduced by 8 percent. The reduction in
the consumption of wheat and sorghum would have reached 10 per-
cent or more in the 1980-85 period. The reduction in beef consump-
tion would have been much larger: over 30 percent in 1960-69 and
1980-84, and 14 percent in 1970-79, when total taxation of beef was
lowest.

Table 2-11. Consumption Effects Due to the Removal
of Total Intervention, 1961-85
(percent)

Period Wheat Corn Sorghum Beef

1961-65 -6 2 -8 -32
1966-70 -6 -0 -8 -29
1971-75 -13 -3 -3 -18
1976-80 -7 -5 -2 -15
1981-85 -9 -2 -10 -35

Source: Sturzenegger and Mosquera (1990).
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The Effects on Foreign Exchange Earnings of Removing Total Price
Intervention

The increase in foreign exchange earnings owing to the removal of
total intervention for each product has three aspects. It is the result
of an increase in the value of output, of a decrease in the value of
consumption, and of an increase in the value of imported inputs used
in the added production. The results are shown in table 2-12, by
product and for the six products as a whole.

There is an important caveat, however. The results in table 2-12
probably overestimate the increase in foreign exchange earnings,
chiefly because we did not include the increase in nonagricultural
imports that would have resulted from removing tariffs and import
quotas. Given our estimate of tm in table 2-5, we suspect that the
overestimate may be large, although industrial exports would have
been higher because of devaluation of the local currency (table 2-6).

The figures in table 2-12 indicate that the increase in foreign ex-
change earnings would have been greatest for beef (because its con-
sumption would have fallen much more than consumption of crops,
as is shown in table 2-11), and then for wheat, corn, and sorghum.
The effect for soybeans and sunflower seeds would have become
significant in the 1980s. The effect for beef would have been as large
or larger than for the five crops in every period except 1976-80.

The total annual increase in foreign exchange earnings for the six
products would have been over US$1 billion in every year, would
have averaged US$2.7 billion a year from 1961 to 1985, would have
increased over time, and would have reached over US$6 billion in
1981-85. It would have amounted to over 100 percent of the value of
total agricultural exports in every period except 1976-80.

Table 2-12. Change in Foreign Exchange Earnings Due
to the Removal of Total Intervention, 1961-85
(millions of US$)

Sunflower Total
Period Wheat Corn Sorghum Soybeans seeds Beef products

1961-65 167 24 33 n.a. n.a. 1,099 1,323
1966-70 112 84 66 n.a. n.a. 1,326 1,588
1971-75 622 150 146 n.a. n.a. 1,151 2,070
1976-80 877 537 -1 97a 271b 1,277 3,058
1981-85 867 843 723 541 515 3,453 6,940

a. 1976 is not included.
b. 1976 and 1977 are not included.
Source: Sturzenegger and Mosquera (1990).
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Table 2-13. Loss in Fiscal Revenues Due to the Removal
of Total Intervention, 1961-85
(percent of total national tax revenues)

Loss in Loss in Total
export import loss in

Period taxes tariffs revenues

1961-65 12 23 34
1966-70 9 17 26
1971-75 13 13 25
1976-80 7 15 22
1981-85 10 11 22

Source: Sturzenegger and Mosquera (1990).

The Effect on the Budget of Removing Price Intervention

Table 2-13 presents the loss of revenues that would have resulted if
there had been no intervention. This loss would have been the result
of removing export taxes and import tariffs. The results are presented
as a percentage of total tax revenues.3

Two conclusions can be drawn from table 2-13. First, revenues from
export taxes (mainly taxes on agricultural exports) became an increas-
ingly important way to finance public expenditures. They rose from
6.6 percent of national fiscal resources in 1960-62 to 13.0 percent in
1983-85. Second, revenues from import taxes became a less important
source of government financing, dropping from 31.7 percent in
1960-62 to only 7.1 percent in 1983-85. This reduction, however, does
not necessarily mean a reduction in protection. It only indicates a
reduction in explicit protection; implicit protection, in the form of
quantitative restrictions, remained very high (see table 2-5).

The Effect on Resource Transfers

Transfers of resources between pampean agriculture and the rest of
the economy have been influenced by both price-related and
nonprice-related intervention. We computed only the transfers re-
lated to price intervention that had dominant effects. Transfers be-
cause of government investment were very modest. Although it is
obvious that transfers from and to agriculture are related to the gen-
eral tax system (land taxes, production taxes, income taxes, and so
forth), we know of no study that has found a significant pro or anti-
agricultural bias in the tax system. Credit policy is another instrument
used to transfer resources between agriculture and the rest of the
economy. Although this has generally produced transfers in favor of
agriculture, they were of minor importance compared with transfers
resulting from price intervention.
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Table 2-14. Total Real Transfers into Agriculture Due
to the Removal of Total Intervention, 1961-85
(percentage of agricultual GDP)

Alla
Period crops Beef Total

1961-65 8.5 32.7 41.2
1966-70 11.5 30.7 42.2
1971-75 15.4 12.3 27.7
1976-80 18.8 12.2 31.0
1981-85 31.1 30.1 61.2

a. All crops include wheat, corn, sorghum, soybeans, and sunflower seeds.
Source: Sturzenegger and Mosquera (1990).

We estimated real transfers as the impact of price intervention on
real pampean income, because those interventions affect both nomi-
nal income (through change in the producer surplus) and consumer
prices of agricultural and nonagricultural products.

The total real transfers out of agriculture shown in table 2-14 are
extremely high (40 percent on average). The highest transfers-56 and
91 percent-occurred in 1980 and 1981, respectively, in association
with the highest degree of overvaluation of the local currency. Actu-
ally, these percentages underestimate the degree of discrimination
against the pampean agricultural sector because they reflect only the
transfers associated with the six commodities discussed in this paper.

The Political Economy of Pricing Policies in the Pampas

To understand the operations of the main forces that have influenced
pricing policy in the pampas, we must first obtain some quantitative
indicators of intervention, which can be seen as a sociopolitical mech-
anism. The quantitative indicators of interest here are the rates of
direct and total nominal protection (tables 2-4 and 2-7). We use nomi-
nal protection instead of effective protection because direct effective
protection was not measured and the rates of total effective protection
were close to those for total nominal protection, as can be seen by
comparing tables 2-7 and 2-8.

The analysis here covers only four of the products (wheat, corn,
sorghum, and beef) because data on the other two (soybeans and
sunflower seeds) were incomplete (see table 2-15). Measurements
that are available for these two products were fairly similar to those
for the other grains (see tables 2-4 and 2-7).

We concentrate on explaining the level of direct nominal protection
because this the relevant variable for testing any hypothesis concern-
ing the political economy. The regression results presented below will
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clarify the role that direct intervention (export taxation) played in
stabilizing relative prices and incomes.

Three Facts to be Explained

Three facts need to be explained concerning the quantitative indica-
tors of intervention and, in particular, the direct nominal protection
rate NPRD:

* Short-run or annual variations in NPRD (export taxes) during the
period of analysis. The coefficients of variation were wheat,
0.31; corn, 0.25; sorghum, 0.20; and beef, 0.20.

* Long-run variations or trends in the same NPRD rates. For exam-
ple, significant negative trends exist in NPRD for grains, whereas
there is no trend for beef (see table 2-16). Annual percentage
rates were wheat, -1.4; corn, -1.8; and sorghum, -1.2. These
rates indicate that grains were increasingly taxed during the
period of analysis.

* On average, the negative NPRD in relation to products of the
pampas was high at the beginning of our period of analysis and
remained high throughout the period (see table 2-4). That start-
ing point and this general pattern cannot be explained without
reference to the decades immediately preceding our period of
analysis.

We will examine whether the various hypotheses that have been
raised explain these three facts, and we will then suggest a hypoth-
esis that does.

The Stabilizing Export Tax

We begin with the nominal direct protection (NPRD) estimated in
table 2-4. For any product i, the relationship between the relative
producer price, border price, and protection rate NPRD is:

(2-6) 1 + NPRD - P/PNA

Pi'/PNA

where Pi(P2') is the actual (border) price of agricultural product i, and

PNA is the nonagricultural price index.
Rearranging terms, and noting that P' = PFrE (law of one price,

where PFI is the international price of product i), we have

P', _P,,E

(2-7) - (1 + NPRD)*
PNA PNA
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and with some further rearrangement, we obtain

P;_ PF; E 'PF PH
(2-8) j = -F 'F P - (1 + NPRD)

PNA PF PH NA

where PF is the world price of Argentine tradables and PH is the price
of home goods.

It is important to note that PiPNA (relative prices without direct
intervention) varied more than did Pj1PNA (observed relative prices).
The coefficients of variation in these two cases were: wheat, 0.39 and
0.20; corn, 0.27 and 0.24; sorghum, 0.27 and 0.23; and beef, 0.27 and
0.23.

These values suggest that export taxes may have helped to stabilize
the observed internal relative prices of products from the pampas. If
they played such a role, a negative correlation should exist between
P'PNA and NPRD*

In table 2-15 we tested the possibility of a stabilizing role. We used
equation (2-8), which separates Pj1PNA into three components: the
world price of the product in relation to world prices of Argentine
tradables (PFIPF); the observed real rate of exchange (e = EpFlPH); and
the relative domestic price of home goods and nonagricultural goods
(PHIPNA), which depends on trade policies affecting tariffs, export
taxes, and subsidies on tradables outside the pampas, and on e. We
also used a trend variable to capture long-term variations in export
taxation; for beef, a dummy variable was included to take care of
periodic overreactions in the observed prices of beef caused by what
has been called the "cattle cycle."

The results are satisfactory. Note the stability of the coefficients of
the relative world prices of the products (except for sorghum) and of
the observed real exchange rate among products. Both variables are
also highly significant. The elasticity of export taxation in both cases is
about -0.70.

Also note that the explanatory variable e in the regressions in table
2-15 is the observed and not the equilibrium real rate of exchange. In
the short run, e is very volatile (Sturzenegger and Mosquera 1988).
This volatility is primarily because of short-run changes in monetary
and macroeconomic conditions, and changes in exchange rate policy.
Therefore, e can be considered independent of export taxation in the
short run and can be tested as one of the explanatory variables of
export taxation.

Table 2-16 presents additional regressions, again using relative
prices without direct intervention as the main explanatory variable,
but now in its compact form, PYPNA. In the top part of table 2-16, the
explained variable is again the coefficient of direct protection for any
of the four products. In the bottom part of the explained variables are



Table 2-15. Export Tax Regression
(1 +NPRD)a C (PPi/P/)P ea (PHIPNA)a Trend DUMCAR AR(1) R2 D.W

Wheat -0.49 -0.70 -0.66 -1.08 -0.014 - 0.31 0.62 1.93
(-0.86) (-2.66) (-2.10) (-0.58) (-1.34) - (1.22)

Corn -0.79 -0.67 -0.83 -2.19 -0.018 - - 0.66 2.06
(-2.48) (2.13) (-4.66) (-3.18) (-3.23) -

Sorghum -0.64 -1.12 -0.68 -0.98 -0.015 - - 0.68 2.00
(-2.43) (-4.53) (-4.26) (-1.08) (-3.05) -

Beef 0.30 -0.64 -0.84 -3.05 0.002 0.19 0.83 0.85 1.71
(0.75) (-5.82) (-4.10) (-2.70) (0.14) (6.84) (5.05)

- Not available.
Note: The variables are defined as: C, constant; PF/PF world price of product i in relation to world prices of Argentine tradables; e, the observed real

exchange rate; PH/PNA, the relationship between home goods and nonagricultural goods; DUMCAR, a dummy variable for beef; AR(1), the lagged
dependent variable.

Source: Sturzenegger and Mosquera (1990).



Table 2-16. Determinants of Direct Intervention and Producer Prices
(1+NPR,) C (P,IPA)a Trend DLIMCAR AR(1) R2 D.W

Wheat -0.07 -0.67 -0.014 - - 0.79 1.84
(-1.15) (9.02) (-3.97) -

Corn -0.05 -0.52 -0.018 - - 0.59 1.79
(-0.87) (-5.15) (-4.16) - -

Sorghum -0.30 -0.49 -0.012 - - 0.57 1.98
(-4.75) (-5.32) (-2.98) - -

Beef 0.36 -0.39 0.003 0.21 0.46 0.82 1.80
(2.01) (-4.76) (0.72) (7.24) (2.06)

Producer prices relative to PAa

Wheat -0.07 0.33 -0.014 - - 0.70 1.84
(-1.15) (4.41) (-3.97) - -

Corn -0.05 0.48 -0.018 - - 0.75 1.79
(-0.87) (4.72) (-4.16) - -

Sorghum -0.30 0.51 -0.012 - - 0.74 1.98
(-4.75) (5.52) (-2.98) - -

Beef 0.36 0.61 0.003 0.21 0.46 0.90 1.80
(2.01) (7.60) (0.72) (7.24) (2.06)

-Not available.
Note: PyIPNA is defined as relative prices without direct intervention; see table 2-15 for the other variables.
a. Variables in log form.
Source: Sturzenegger and Mosquera (1990).
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internal relative prices. There is an algebraic relationship between the
coefficients of PiPNA in any pair of regressions (see Sturzenegger and
Mosquera 1990).

From the results of tables 2-15 and 2-16, we know that Pi/PNA is the
main explanatory variable of short-run variations in export taxes.
Nominal direct protection reacts negatively to changes in PIlPNA.
When P/PNA improves, protection decreases (that is, export taxes
rise), and vice versa. Export taxation, therefore, stabilizes the internal
relative prices of the products in question. Its function is to maintain
preexisting relative internal prices. Changes in these prices are not
completely neutralized in the short run. Part of any change in PiPNA
in the short run is still transmitted to the actual internal relative prices
PiIPNA, as is shown in the bottom part of table 2-16. This point will
become more significant when we examine Argentina's political
economy.

Long-Run Variations

Long-run variations provide additional evidence of the stabilizing
role played by export taxes and also help to clarify the specific nature
of this role. To explain the trends in the NPRD for each product and
the long-run behavior of export taxation in general, we examined the
long-run behavior of internal relative prices and of changes in the
productivity of variable factors (see tables 2-17 and 2-18).

We found significant negative trends in the relative prices of grains:
wheat, -2 percent; corn, -2.7 percent; and sorghum, -2.1 percent
(see table 2-17). A negative (although not statistically significant)
trend (-1.2 percent) is also evident in the case of beef. This pattern in
relative prices is owing to negative trends in direct nominal protection

Table 2-17. Trends in Relative Producer Prices
Relative

producer pricesa C Trend AR(1) R 2  D. W

Wheat 0.02 -0.020 0.24 0.45 1.75
(0.20) (-3.19) (1.13)

Corn -0.016 -0.027 0.32 0.55 1.84
(-0.13) (-3.45) (1.60)

Sorghum -0.40 -0.021 0.27 0.42 1.86
(-3.23) (-2.75) (1.33)

Beef 1.63 -0.012 0.42 0.25 1.57
(9.70) (-1.12)

a. Variable in log form.
Source: Sturzenegger and Mosquera (1990).



Table 2-18. Trends in Exogenous Productivity
Output
(in log) C (P,/PN)-1 sp Trend AR(1) R2 D. W

Wheat -7.80 0.36 1.13 0.020 0.00 0.83 1.43
(-5.25) (1.84) (6.40) (3.29) (0.02)

Corn -6.86 0.17 1.05 0.035 - 0.80 2.00
(-4.07) (1.20) (5.03) (6.43)

Sorghum -6.87 -0.03 1.06 0.023 - 0.96 1.66
(8.52) (0.21) (8.71) (2.23)

(PB/PNA) (PBPNA)
-1 t-2

Beef - 4.28 0.42 0.06 0.53 0.00 0.04 0.62 2.01
(-1.20) (-2.97) (0.55) (1.58) (0.02) (0.13)

Note: (Pi/PNA)t-1 is defined as relative producer prices at time t-1; (PB/PNA),-1 (PBIPNA)t-2 are the relative producer prices of beef at time t-1, and
t-2, respectively; S,p is the harvested surface per product P.

Source: Sturzenegger and Mosquera (1990).
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(increasing taxation) and the fact that relative prices without direct
intervention (PIPNA) also showed negative trends, although they
were rather weak.

At first glance, these results seem to suggest that export taxes did
not play a stabilizing role in the long run. Although border prices
without intervention showed negative trends, direct nominal protec-
tion rates also showed negative trends. However, the stabilizing hy-
pothesis gains additional support from regression results indicating
large increases in the productivity of variable inputs (see table 2-18).
The levels of production for each product are regressed on three
variables: relative prices lagged by one period, harvested area, and a
trend variable. These regressions were used to estimate the long-run
rate of variation in the productivity of inputs independent of price
changes. It can be seen that there were important increases in exog-
enous productivity in grain production: wheat, 2 percent; corn, 3.5
percent; and sorghum, 2.3 percent. These increases were somewhat
stronger than the negative trend in prices. For beef, no increase in
productivity was detected. There was a negative trend in relative
prices, but it was not statistically significant.

These results indicate that intervention had something of a stabiliz-
ing effect in that the more productive products were taxed the most.
For corn, high increases in productivity were followed by a significant
increase in the annual rate of taxation of 1.8 percent (see table 2-16);
for beef, there was no increase in productivity or in taxation.

The results suggest that export taxes tended to stabilize agricultural
income to a greater extent than agricultural prices in the long run. It
seems that relative agricultural income has declined, however, owing
to the fact that the net change between increases in exogenous pro-
ductivity and decreases in relative prices (nil in wheat, 0.8 percent in
corn, 0.2 percent in sorghum, and probably negative in beef) were
apparently lower than increases in productivity in Argentina as a
whole.

Although the previous results are very satisfactory, we also tested
other explanatory variables. These included the annual rate of infla-
tion measured by the CPI, the level of fiscal deficits measured as
shares of GDP, the annual credit subsidy to products of the pampas as
measured by Penna and Palazuelos (1987), and a dummy variable
that was used to test the propopulist nature of the Illia and Peron

governments. None of the results was statistically significant (see

Sturzenegger and Mosquera 1988).

The Forces Behind Export Taxes

Until now, our analysis has demonstrated that export taxes helped to
stabilize internal prices and incomes in the pampas between 1960 and
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1985. The forces that generated this type of price intervention were

the government, the agrarian lobby, and the industrial lobby.

THE GOVERNMENT. Here, the word "government" refers primarily to
the executive branch. External trade policy, including export taxes,
falls under the aegis of the president and his economic team, which
consists of the Economics Minister, and the secretaries of the Treas-
ury, Domestic Trade, Industry, Agriculture, Foreign Trade, and Plan-
ning. Every administration during the period of study had to move
within a conflicting context in implementing its agricultural policies
because of different interests between the economic team and the
agricultural sector.

Argentina had two kinds of agriculture secretaries during the study
period. One was more technically oriented than the other, somewhat
resistant to pressures from the agriculture sector, and more impelled
to find ways of reducing the conflict between the economic team and
the pampean sector. The other tended to pay much more attention to
sectoral interests.

We do not take the standard approach of welfare economics, which
assumes that governments are altruistically oriented toward the pub-
lic interest. On the contrary, we believe that governments are largely
composed of different groups and individuals who seek to enhance
their own special interests. Attempts to serve the public interest are
not excluded, but they are deemed to be relatively minor.

It is also assumed here that private agents in pluralistic societies try
to maximize their welfare in several ways, only one of which is the
production of useful goods or services. Another activity is lobbying,
which has been defined as

the use of resources to obtain government regulations that enhance
the incomes of members of some particular group in the society by
raising the prices of goods they sell, or by lowering the prices of
goods they purchase. (Wellisz and Findlay 1986).

When the existence of pressure groups and lobbying activities is
acknowledged, the assumption of full autonomy of decisionmakers
has to be rejected. This is made more certain in our case for three
reasons.

Argentine governments were very unstable during the period of
analysis. No elected president remained in power for a complete
term, and during periods of nonconstitutional government the armed
forces constantly threatened to change the leadership. Economic
teams were even more unstable than presidents. Unstable adminis-
trations are weak and seek short-run results. They fear social unrest
and try to prevent conflict by acceding to political pressures.

Then, there was a clear and permanent pattern of government
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intervention in agricultural prices during the entire period. If full
autonomous governments were assumed, it would be difficult to rec-
oncile this permanent pattern with the fact that different types of
governments have been in power since 1960. Economic pressure
groups, however, were constantly active in Argentina (see, for exam-
ple, Diaz Alejandro 1975; Imaz 1964). The persistence of the pattern
of intervention seems not to be consistent with the assumption of full
autonomy of the various governments in determining policy, but may
be consistent with governments limited by pressure group actions.

Finally, it was not difficult for special interests to prevent govern-
ment policies from being implemented. Agrarian interests, for exam-
ple, blocked the introduction of land taxes. Industrial interests re-
jected explicit subsidies and insisted on such implicit types of
protection as quantitative restrictions and tariffs.

When governments have their own special interests and limited
autonomy, it is customary to view government intervention as com-
promises between the goals of different pressure groups and the
goals of government. This concept can also be used to explain inter-
vention in the prices of pampean commodities.

Objectives of the Economic Team and the Conflict
with the Agricultural Sector

We have mentioned that Argentina's economic policymakers contin-
ually sought to achieve short-run objectives. Three such objectives
were dominant: general price stability, fiscal equilibrium, and correct-
ing shortages of foreign exchange.

It seems clear that changing the level of taxes on agricultural ex-

ports was not considered an appropriate short-run instrument for
accomplishing the third objective, given that the main variable for
short-run corrections of foreign exchange shortages was the rate of
exchange, the short-run elasticity of grain production in the pampas
was considered to be low, and there were possible perverse short-run
effects (negative short-run elasticity) in the case of beef. Former mem-
bers of the National Meat Board cited several instances in which they
failed to convince the Economic Minister to reduce export taxes on
beef. The ministers were clearly more interested in stabilization or
fiscal equilibrium than in increasing beef exports.

We, therefore, suggest that, for most of the period of analysis, price
intervention was guided by two objectives-general price stability
and deficit reduction. Export taxes on the products of the pampas
appeared to be an excellent way of dealing with those two problems
in the short run. Such taxes both reduced prices and increased fiscal
revenues. Furthermore, they can be collected swiftly and more easily
than other taxes. Moreover, other things being equal, a reduction in
the prices of wage goods implies a reduction in public sector salaries.
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If Argentina had had a well-developed tax system, it would have
been possible to reduce the deficit and to reduce inflationary pres-
sures with fewer allocative costs than those resulting from export
taxes (see, for instance, Llach and Fernandez Pol 1985). But the tax
collection system is inefficient, and deficits are chronic. Because ex-
port taxes served the short-run objectives of economic policymakers,
they gave rise to an ongoing conflict between the government, which
preferred high export taxes, and agricultural interests, which pre-
ferred low export taxes.

However, a stabilizing export tax that varies with world commodity
prices, or with real rates of exchange, cannot be fully reconciled with
the existence of governments whose primary and permanent objec-
tives are general price stability and fiscal equilibrium. Reductions in
export taxes would increase the fiscal deficit and would be inflation-
ary. We indicated above that we tested the empirical relations be-
tween export taxes and those two macroeconomic problems, and
ended up with poor results. Thus, the existence of those two objec-
tives was not enough to explain the levels of export taxes on agri-
cultural products.

Indeed, it is difficult to find any government objective that explains
the stabilizing export tax. Industrialization or improving real urban
wages can only explain export tax increases but not export tax reduc-
tions. One objective that is compatible with a stabilizing export tax is
a desire to stabilize income between the agricultural and urban sec-
tors. But would the government have allowed reductions in export
taxes merely to stabilize agricultural incomes when such reductions
conflicted with the much more pressing and persistent need to reduce
inflation and obtain fiscal equilibrium? The following references to
this question are instructive. The Triannual Plan for National Recon-
struction and Liberation (1974), for example, states that agricultural
prices

should hold a stable relation with non-agricultural prices, avoiding
sudden income transfers between sectors which affect industrial
development and the level of welfare of the people.

and also that

price stability is a key objective of this policy. An attempt will be
made to de-link internal prices from variations in world prices
(Miro 1982).

The 1985 national agricultural program (PRONAGRO) states:

In this sense, a stabilization of agricultural prices will be promoted
through a flexible policy of export taxes in order to regulate varia-
tions that the country, as a price taker, does not control. The flexible
use of export taxes means using them as an instrument of incomes



42 Adolfo C. Sturzenegger

policy for the sector and avoiding their utilization for only fiscal
purposes (Secretaria de Agricultura, Ganaderia y Pesca 1985).

It may be impossible to find better definitions of a stabilizing export
tax. These definitions suggest that such taxes were applied by fully
autonomous policymakers who sought to stabilize pampean relative
prices. We disagree with this conclusion because, given the existence
of chronic conflict between the government's chief economic advisers
and the agricultural sector, the more demanding objectives of those
advisers were always fiscal equilibrium and general price stabiliza-
tion. If they had been fully autonomous, they would have not imple-
mented export tax reductions. If they accepted these reductions, it
was because other forces were in action.

The Agrarian Lobby

The activities of interest groups in Argentina take various forms;
meetings and social activities with legislators, politicians, and bureau-
crats; the financing of studies that support legislation favorable to
their interests; monetary contributions to election campaigns; money
or other rewards for legislators and regulators; public opinion cam-
paigns; direct participation in government by members of the groups;
and threats of different kinds.

The rural sector in Argentina, one of those interest groups, consists
of several hundred thousand farmers dispersed throughout the coun-
try. The literature on the economic theory of regulation (Olson 1971;
Baldwin 1982) suggests that a group of this type finds it difficult to
sustain a high level of lobbying activity. Free riding is a severe prob-
lem. Another is that the benefit each member of a large group obtains
from favorable action is usually very small. Also, it is difficult to
coordinate and monitor a very large group. Some members of the
group may not weigh the costs and benefits of intervention and may,
therefore, not be willing to support it.

Given the costs of organizing an effective rural lobby, we assume
asymmetry in the degree of activity of that lobby. When the position
of the group is below some parity level, members of the group be-
come more aware of the need to recapture the loss suffered, and the
level of lobbying activities becomes very high. In contrast, when the
position of the group is better than "parity," its level of lobbying
activity tends to diminish.

The possibility of such asymmetries, which is a key assumption in
the explanation of the stabilizing role of export taxes, is usually an
important consideration in studies pertaining to the economic theory
of regulation. Baldwin (1982), referring to the work of Olson, has
pointed out that:
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Usually a lobbying organization is not formed immediately or, if the
organization already exists, resources are not forthcoming in signif-
icant amounts from the membership upon the emergence of a new
common interest for a group. A crisis or repeated series of crises
may be necessary to shock the individuals in the group into estab-
lishing the organization or increasing the contributions to it.

In addition, Posner (1974) has noted:

Coase, however, suggests the interesting possibility that when a
business is in decline, managers may find it profitable to shift their
attention from improving their business operations to improving
the political environment, another potential source of profits. There
is a further point: the costs of becoming informed about oppor-
tunities for enhanced profits through government regulation may
be greater than the costs of perceiving losses that regulation might
reduce.

Specifically, we assume that the agrarian lobby becomes very active
when facing significant reductions in income or when facing the pos-
sibility of being taxed through direct taxes (for example, on land) on
the agricultural sector. It becomes much less active when prices and
income are high.

The Industrial Lobby

Pricing policy is also affected by a second pressure group, the indus-
trial lobby, which acts to lower relative agricultural prices in two
different ways (Brock and Maggee 1978). First, the industrial sector as
a whole acts in "a Stolper-Samuelson" direction trying to improve its
prices relative to agricultural prices to induce a functional redistribu-
tion of income from land to industrial capital (Stolper-Samuelson
theorem). Also, through industrial labor, wage goods (mainly wheat
and beef) become inputs to industrial production. It should be benefi-
cial, therefore, to reduce the cost of such important inputs for indus-
try. In any case, when the industrial lobby acted, its interests were
compatible with those of urban labor.

Second, such lobbying activity was also undertaken in "a Cairnes
direction" to obtain sector-specific redistributions of income by rais-
ing the returns to those factors that are relatively specific to some
industrial sectors. The factors that make it difficult for the rural lobby
to organize itself are much less troublesome in the industrial sector.
We assumed, therefore, a low level of asymmetry in the degree of
activity of the industrial lobby.

The agricultural sector in the pampas is involved in another con-
flict, this time with industrial interests. One side of the conflict is of
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the Cairnes type. Because many products of the pampas are small-
country exportables, producers do not benefit greatly from the devel-
opment of processing industries. But these industries benefit greatly
from low input prices. The other side of the conflict is of the Stolper-
Samuelson type. Industry as a whole benefits from low prices for
pampean products because these low prices imply lower wage costs
and a higher real rate of exchange. The only industrial sector inter-
ested in high agricultural prices, or in high production in the pampas,
was the sector that provides production inputs, such as agricultural
machines and agrochemicals.

Pricing Policies in the Pampas as Equilibrium Results
between Competing Interests

We postulate that pricing policies in the pampas were equilibrium
results from competing actions. On one side were those interested in
reducing export taxes on products of the pampas (the agrarian lobby);
on the other were those interested in increasing those taxes (the eco-
nomic team and the industrial lobby).

Figure 2-1 shows the political economy process of price interven-
tion in the pampas. The export tax rate is represented on the horizon-
tal axis. The vertical axis shows the marginal "benefits" MB and
marginal "costs" MC of export taxes. The benefits accrued to the
government and industrialists, whereas the costs were incurred by
producers in the pampas.

The MC curve indicates, for agrarian interests, the marginal costs of
additional export taxes, given PA/PNA, and of exogenous productivity
(PR). The curve shows the costs, as they are perceived by those inter-
ests, of not lobbying; so, the MC curve can also be viewed as the
activity level of the agrarian lobby. Such costs increase with higher
export taxes because of asymmetry in the activity levels of that lobby.
In other words, when taxation reaches a level that reduces rural in-
comes below their parity level, the marginal cost of not lobbying for
tax reduction rises rapidly.

The MB curve indicates the marginal benefits of export taxes, and is
a measure of the incentive for additional taxes, given predetermined
levels of inflation (INF ) and fiscal deficits (DEF ); it is also a measure
of the incentive for lobbying for additional taxes for industrial inter-
ests. These benefits decrease very slowly because there is little, if any,
asymmetry in the motivations and lobbying activity levels of both
actors.

Given the postulated shape of the curves, the equilibrium solutions
are located in the steep part of the curve MC. Consequently, move-
ment of the MB curve to MB' because of changes in the INF and DEF
variables does not significantly change the equilibrium levels of ex-
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Figure 2-1 The Political Economy "Market" For Export Taxes on
Products of the Pampas

Marginal "costs"
and marginal "benefits"
of export taxes

MC(P/PN,P) MC'

MB(INF,DEF)

Export tax rate for products of the pampas

port taxes. Export taxes, therefore, are not particularly sensitive to
changes in these two variables. This finding is consistent with the
poor regression results obtained when those two variables were used.

At the same time, movements of the MC curve will cause signifi-
cant changes in export taxes, as shown by the dotted MC' curve. The
MC curve moves when relative prices without direct intervention and
exogenous productivity change. When these two variables increase,
the MC curve will move to the right and the equilibrium level of
export taxes will increase. For instance, if PA'INA is higher for the
same level of export taxes, observed prices (PA IPNA) and observed
income will be higher. This will reduce the "costs" of export taxes
and deactivate the agrarian lobby. The MC curve will move to the
right, and export taxes will increase.

This is our political economy hypothesis of variation of direct price
intervention in the pampas. It is consistent with the short- and long-
run variations that were described in the first part of the discussion.
One item yet to be explained, however, is the high level of price
intervention (both direct and total) in the first year of the period of
analysis. Because of the stabilizing effect of intervention and the lack
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of a major trend in relative prices without intervention, the level did
not drop during the period.

We have attempted to explain short- and long-run changes in price
discrimination. To explain the high average level of price discrimina-
tion, we need to examine the origins of present trade policy.

A Brief Historical Review of Argentina's Trade Policy

During the first three decades of this century, agricultural products
were free of direct discrimination and experienced only weak indirect
discrimination through a tariff of approximately 20 percent on im-
ports (Diaz Alejandro 1975). Several important events then took place
to change the situation. Initially, relative international prices began to
favor industrial products. Then, balance of payments problems devel-
oped. In response, the government imposed foreign exchange restric-
tions, which, in turn, protected industry (Macario 1964). Finally, the
previous level of tariffs was slightly increased (Diaz Alejandro 1975).
This set of factors, together with internal changes in relative fac-
tor prices, which also favored industry, encouraged additional
industrialization.

It seems that intervention did not play a stabilizing role at that time
because, despite a reduction in international relative agricultural
prices, intervention changed in favor of industrial production. This
does not mean that a rural pressure group mechanism was not at
work. The rural lobby, still basically a cattlemen's lobby, was mainly
worried about the threat to its external markets if England decided to
import the cattle it needed from the Commonwealth countries. The
Roca-Runciman treaty put an end to such speculation.

During World War H, there was a strong external impetus for fur-
ther industrialization. Although industrial exports increased signifi-
cantly (Diaz Alejandro 1975), the war made it impossible to bring in
imports, and importable goods attained a high level of de facto pro-
tection. According to Cavallo and Mundlak (1982), relative prices be-
tween agriculture and imported products decreased 9.2 percent a
year during the war. There were also significant changes in income
distribution, but all of these changes were related to external circum-
stances and not to external trade policy.

The adjustments in relative prices can be seen in table 2-19, which
shows the relation between the prices of agricultural exportables and
the prices of industrial products. A downward adjustment of 30 per-
cent occurred during the war, owing to a reduction in the relative
prices of products of the pampas. These prices did not change for ten
years after the war.

As table 2-19 indicates, internal relative prices declined mainly be-
cause of a 23 percent reduction in external relative prices. Thus, the
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Table 2-19. Indexes of Internal and External Prices
between Agricultural and Industrial Products, 1935-54

Internal relative External relative Relation between both
prices prices relative prices

Period (1) (2) (3)

1935-39 100 100 100
1940-44 70 77 91
1945-49 68 114 62
1950-54 70 88 81

Note: (3) = (1)/(2)
Source: Naciones Unidas (1958).

relative prices of products from the pampas declined mainly because
of the war and not because of changes in trade policy.

After the war, the industrial sector found it necessary to use inter-
nal economic stimuli (Llach 1984) in response to the normalization of
the world economy. This normalization led to an increase in agricul-
ture's external relative prices of over 45 percent in the five years
following World War II (see column 2, table 2-19). Also, industrial
exports decreased and industrial import flows were gradually rees-
tablished. The industrial sector, which had prospered from the de
facto protection provided by the war, now had to support its expan-
sion in the growth of internal demand and in trade policy protection.
To stimulate demand, it was necessary to increase real wages. This
increase was to be achieved through a transfer of increases in land
rents that were expected to take place in the rural sector after high
international agricultural prices were transmitted to domestic prices.
The transfer from the pampas was implemented mainly through high
direct price discrimination against the region's agricultural products.
Then, Argentina found it necessary to protect domestically produced
importables. To do so, it introduced high tariffs and quantitative re-
strictions on imports.

This intervention, applied during Juan Peron's administration, dis-
criminated against the pampas and favored the importable sector,
and was a remarkable example of a stabilizing intervention. Although
this government policy unquestionably favored immediate industrial
development, it did so through intervention that prevented any sub-
stantial changes in the high industrial relative prices that prevailed
during the war. Without it, relative prices would have changed dra-
matically in favor of the rural sector.

The data of table 2-19 support this view. Note that, although the
external relative prices for products of the pampas rose by 48 percent
in the period 1945-49, internal relative prices remained stationary.
This situation was the result of a stabilizing trade policy that strongly
discriminated against the pampas.
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The same stabilizing pattern can be verified for the next five-year
period-from 1950 to 1954-although in this case it worked in the
other direction. As external relative prices declined, price discrimina-
tion against the pampas eased, so that internal relative prices re-
mained the same.

Our political economy hypotheses are consistent with the external
trade policy of the early postwar years. The industrial lobby was
already very strong. It should have been very active, according to the
Stolper-Samuelson formula, because of the threats to its short-run
survival associated with the weakening of external incentives and
with the real rate of exchange effects that would have occurred if
agricultural prices had been allowed to rise to the high levels prevail-
ing in world markets. If both factors had not been neutralized, a
significant portion of the industrial sector could have disappeared.

It seems that during the -war years the agrarian forces either ac-
cepted lower relative prices or were unable to successfully oppose
them, undoubtedly because they were the result of external and un-
controllable circumstances. After the war, the agrarian lobby accepted
the new structure of relative prices. This structure became the basis
for the parity levels prevailing after the war.

The government decided to support the industrial lobby after the
war because it wished to avoid short-run unemployment and to im-
prove the welfare of urban labor, which formed the popular base of
the peronist movement.

Summary and Conclusions

Price discrimination against agricultural production in the pampas
was remarkably high in the postwar period and greatly affected its
long-run growth. Implicit taxation resulting from total intervention in
the prices of the six products of the region was about 45 percent in
1960, and remained more or less at that level until 1985. This rate of
taxation implies that relative producer prices were only 55 percent of
those that would have prevailed without intervention. When relative
value added is used instead of relative prices, the picture is more or
less the same.

The economy reached this point in two stages. The first occurred
before the war. Import taxes, which encouraged import substitution
and thus protected industrialization, subjected the pampas to indirect
taxation of about 20 percent. This can be considered a moderate level
of protection, because it did not seem to stem the vigorous growth of

the agricultural sector in those years.
The second stage started during World War II, when internal agri-

cultural relative prices among tradables dropped 30 percent, to a level
that substantially favored industry. This change, however, was not
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policy-induced; it was a result of the circumstances of war. But imme-
diately after the war, when external relative prices substantially im-
proved for agriculture, the government adopted a proimport sub-
stitution policy that severely discriminated against agricultural
products. This policy maintained the wartime structure of relative
prices. The price discrimination that evolved during these two stages
was responsible for the high level of total taxation at the beginning of
the period of analysis. The second stage, in particular, produced ad-
verse effects on agricultural production in the pampas. Only within
the past two decades has growth resumed, mainly as a result of
significant technical improvements. During the period of analysis,
the level of income in the pampas remained more or less constant,
with internal relative prices falling somewhat and productivity
increasing.

Eventually, Argentina's taxation of agriculture will probably
change. The agrarian lobby is beginning to understand the implica-
tions of its asymmetric behavior. If, in addition, Argentina can
strengthen its tax system and reduce inflation and the fiscal deficit, it
will no longer feel pressed to use export taxes on agriculture to stabi-
lize the economy.

Notes

This paper is a condensed version of Trade, Exchange Rate, and Agricultural
Pricing Policies in Argentina, World Bank, 1990.

1. Diaz Alejandro calls CP the "protectionist bias of commercial policy"
(coefficient of protection). This does not seem to be an adequate definition
because any protection implies disprotection. In Argentina, it is usually called
the "antiexport bias" but this definition is not precise because the coefficient
simultaneously reflects an "antiimport bias." When CP is less than 1, the
"antitrade" denomination is precise; trade will be lower, and the economy
more closed.

2. To gain some idea of whether these results were reasonable, we com-
pared them with the results of a detailed study of the potential for increasing
agricultural production in the pampas (Oris de Roa 1984). We found some-
what smaller output effects than Oris de Roa did for the period 1977-81 but
greater effects (14 percent larger) for the period 1980-85. The latter compari-
son is perhaps more valid than the former, since potential output was under-
estimated in Oris de Roa's study because fertilizer use was not included in
the calculations. This leads us to believe that the results obtained in our
computations are reasonable.

3. This is a simple partial equilibrium estimation, in which the consequent
losses of revenues would have to be offset by other taxes or by other means of
financing public expenditures.
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Brazil

Antonio Salazar P. Branddo
Jose L. Carvalho

Although postwar Brazil has been marked by intensive industrializa-
tion that has made the country a significant factor in world com-
merce, agriculture is still an important part of the Brazilian economy.
This chapter discusses the government's extensive intervention in
agricultural prices during the period 1966-83, with particular atten-
tion to the food crops rice and wheat, and to three exportables-corn,
cotton, and soybeans. All told, these five crops occupy 60 percent of
Brazil's cropland.

Despite Brazil's position as the world's leading coffee producer for
many years, relatively little attention is paid to it in this chapter. One
reason is that coffee's importance to the Brazilian economy has
greatly diminished over the past thirty years or so. Another is that the
coffee sector in Brazil has been the subject of innumerable studies
(see, for example, Carvalho Filho 1977; Delfim Netto 1979; Malta
1985). It, therefore, seemed more pertinent to concentrate on the five
commodities named above, because it is the future prospects of those
five crops that dominate debate over Brazilian agriculture today.

Section one of this chapter presents an overview of Brazil, includ-
ing physical aspects, political institutions, and socioeconomic charac-
teristics. The economic description touches on the most important
aspects of Brazil's recent economic growth.

In section two we describe the agricultural sector. We also present a
broad description of governmental intervention in the economic sys-
tem, covering primarily the actions that have affected the agricultural
sector.

Measures of relative protection are calculated in section three.
Thus, measures of the effects of direct and indirect government inter-
vention on agricultural prices are computed at the producer and con-
sumer levels.

The principal consequences of these interventions are estimated in
section four, in terms of their impact on output, consumption, and
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foreign exchange. Because the government also intervenes in agricul-
ture by means of its expenditures, we tried to estimate the impact of
these interventions on the government budget. Moreover, because
some of the transfers to or from agriculture do not appear in the
government budget, an estimate of the net transfers is made. To
obtain these estimates, certain assumptions had to be made because
the commodities under consideration do not include the whole agri-
cultural GDP. The principal income distribution implications are also
considered

Finally, in section five, the political economy of pricing policies is
discussed, including an overview of the main interest groups in-
volved in each commodity considered and an attempt to relate the
results of the policies to the behavior of these groups. Through a
simple regression analysis, an attempt is made to detail how policy-
makers' objectives explain agricultural pricing policy results.

Overview

Brazil, which occupies almost half of the South American continent,
is located chiefly between the equator and the Tropic of Capricorn. Its
geological characteristics include low mountains and rocky plateaus
along the coast, the rain forest regions of the Amazon, and a wood-
land savannah known as the Campo Cerrado that occupies much of
the interior south of the Amazon. Brazil's climate is tropical, with
average temperatures ranging from 16 to 28 degrees centigrade. Rain-
fall exceeds 1,000 millimeters a year except in the northeast, a gener-
ally arid region.

About one-third of the country (that is, 248 million hectares) was
classed as agricultural in 1970. About 30 million hectares were used
for crops, with much of the rest used for livestock herds that
amounted to an estimated 217 million animals, including 98 million
cattle.

The population of Brazil is spread unevenly over the country's 8.5
million square kilometers. About 80 percent of the population is con-
centrated in the southeast (45 percent) and northeast (35 percent). In
1985 the total estimated population was 135 million, 57 percent of
whom were 24 years old or younger. The rate of population growth is
2.49 percent a year. About 30 percent of the population was urban in
1940, but by 1980 the fraction of the population living in urban areas
had increased to 67 percent. With an average population density of
slightly less than 16 inhabitants per square kilometer, Brazil cannot be
considered a populous country.

Life expectancy at birth is roughly 63 years. Infant mortality is
about 100 per thousand children born alive. The illiteracy rate is about
33 percent among children between seven and fourteen years old,
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and about 26 percent for the population above fifteen years. Of those
who enter elementary school, only 37 percent complete their second
year. Twelve percent complete eighth grade, 4 percent complete sec-
ondary school, and only 2 percent earn college degrees.

The president of Brazil is elected for a six-year term indirectly by
delegates from the states and the National Congress. The National
Congress is bicameral, consisting of a Senate and a Chamber of Depu-
ties. Senators are elected from the states for an eight-year term, and
there are two senators from each state or federal territory. The num-
ber of federal deputies per state depends on the number of registered
voters in each state. Historically, the president has been the dominant
power because of both the strong power the presidency is given by
law and the organization of Brazilian politics into numerous clien-
teles. These two characteristics are responsible for the autarchic insti-
tutions created to perform specific tasks for the executive.

In 1964 the legally constituted civilian government of Brazil was
displaced by the military, whose successive candidates held the office
of president from 1964 until 1985. During the military era, the Na-
tional Congress was prevented from functioning effectively; various
presidents selected by the military governed by presidential decree.

Economic Growth in Brazil

Brazil has had a fast-growing economy for many years, and the rate of
economic growth accelerated after World War II. From 1952 to 1973
the average annual rate of industrial growth was about 9 percent,
while the average rate of agricultural growth was about 5 percent.

The first petroleum price shock in 1973 did not affect Brazil.
Through domestic economic policies, the government succeeded in
isolating the country from the energy crisis. Nonetheless, the gross
domestic product (GDP) growth from 1974 to 1979 dropped to 7 per-
cent a year. When the world was hit by a second petroleum shock in
1979, followed by a sharp increase in international interest rates, Bra-
zil could not postpone an adjustment to the new relative prices. In
1981 Brazil experienced a negative GDP growth (-1.5 percent). In
1982 the growth rate was slightly less than 1 percent, while in 1983 it
once more turned negative (-3.2 percent).

In the 1960s, total annual trade volume corresponded, on average,
to 13.3 percent of GDP, while for the 1970s this percentage rose to
16.5. After the first oil shock, however, trade volume dropped to
about 6.5 percent of GDP (see tables 3-1 and 3-2).

Brazil imports mainly machinery and high technology equipment,
oil, nonferrous metals, coal, and wheat. Almost all of the consumer
durables demanded internally are domestically produced. About 35
percent of exports consist of manufactures: automobiles and parts,
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Table 3-1. Growth Rates of Gross Domestic Product (GDP)
and of Economic Sectors, and Sector Share of GDP, 1960-83

Average Annual Growth Rate Sector Share in Nominal GDP
(percent) Annual Average (percent)

Period GDP Agriculture Industry Service Agriculture Industry Service

1960-64 5.9 4.1 6.7 6.6 21.6 25.5 52.8
1965-69 6.5 3.3 6.7 6.9 13.0 33.8 53.3
1970-74 9.8 5.6 12.2 11.5 12.0 36.0 52.0
1975-79 6.4 4.4 7.2 4.9 13.1 34.3 52.6
1980-88 0.9 3.1 -1.0 0.4 12.4 33.1 54.5

Source: Getilio Vargas Foundation-Conjuntura Econ6mica.

light machinery, textiles, furniture, shoes, and processed food (in-
cluding coffee and orange juice). The country's principal agricultural
exports are soybeans, sugar, and coffee beans. Total exports in 1983
amounted to almost US$22 billion.

Real income per capita has grown continuously since World War II,
except in the periods 1964-66 and 1980-83. Although classified as a
middle-income country, Brazil's income distribution is quite concen-
trated and has become more so during the past twenty-five years.
Regionally, income in Brazil is concentrated in the southeast.

With respect to agricultural income, however, the southeast has
been losing importance, with its share or such income falling from
about 55 percent in 1949 to about 32 percent in 1980. The so-called
center-south, however, which includes the southeast, south, and
center-west regions, has maintained its share of about 76 percent of
overall agriculture income during the last twenty-five years.

Brazil has suffered from inflation since the beginning of the cen-
tury, and the problem became considerably worse after World War II.

The annual rate of inflation reached 90 percent in 1964, when the
military took over the government. With the implementation of a
stabilization program in 1964-67, inflation started to decline. By the

Table 3-2. Gross Domestic Product (GDP)
and Components, 1960-83

Real GDP Share of GDP
Real GDP Per Capita Total Total

Period (US$ Millions, 1970) (US$ Millions, 1970) Investment Savings Exports Imports

1960-64 27,574 372 19.1 11.1 7.1 7.6
1965-69 34,082 397 22.0 12.7 6.2 5.8
1970-74 54,039 550 27.1 18.4 7.4 9.6
1975-79 80,568 727 26.5 21.4 7.0 9.0
1980-83 95,528 774 21.6 15.7 6.9 7.8

Source: Getiflio Vargas Foundation-Centro de Contas Nacionals.
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end of 1973, when inflation was about 15 percent, the first petroleum
price shock reversed the decline in inflation. However, the accelera-
tion of inflation in the 1970s cannot be attributed to the oil crisis alone.
Both monetary and fiscal policy became considerably more expansive
after 1974. With the second oil shock in 1979, inflation accelerated to
110 percent in 1980. This mark was broken in 1983, when inflation
reached 200 percent.

The Agricultural Sector

During the postwar period the roles of agriculture were to produce
"cheap food," to produce raw materials for the domestic market, and
to generate foreign exchange. Schuh (1975) pointed out that relatively
abundant supplies of land and labor in Brazil eliminated the induce-
ments to technical change in agriculture that were present in other
countries. Instead of allocating resources to increase productivity in

the sector, Brazil imposed price controls and quantitative restrictions
on exports for the purpose of reducing prices for urban consumers.
Moreover, commercial policy favored urban consumers through im-
plicit and explicit taxes on agriculture.

According to a 1980 agricultural census, Brazil's agricultural sector
accounted for approximately 55 percent of the value of all production
in the primary sector. The most important products in the crop sector
that year were soybeans (13.5 percent of total crop value), sugarcane
(13 percent), corn (12 percent), coffee (10.5 percent), rice (9.8 per-
cent), edible beans (8.7 percent), manioc (5 percent), cotton, cocoa,
and wheat (3 percent each), and oranges (2.5 percent). Together,
these accounted for 83.5 percent of the value of crop production. In
1980, when the area harvested was 48.7 million hectares, 23.5 percent
of those hectares were devoted to corn, 18 percent to soybeans, 12
percent to rice, 9.5 percent to beans, 7.6 percent to cotton, 6 percent
to rice, 5 percent to sugarcane and coffee, 4 percent to manioc and
oranges, and 1 percent to cocoa. That adds up to 97.6 percent.

Food production increased steadily during the 1966-83 period; out-
put in 1983 was roughly twice the level of 1966. Both pulses and root
crops showed very poor performance during the period, however.
Production levels were roughly the same in 1983 as they had been in
1966. Note also an instability in the production of edible beans, which
was a consequence of the weak technological base for the crop. Ce-
reals and edible oils fared better, as production doubled between 1966
and 1983.

After 1973, the amount of land devoted to rice, coffee, and manioc
stabilized, but the area devoted to cotton declined by 42 percent.
Wheat displayed a high degree of instability and a declining trend in
area between 1960 and 1983. Two crops (edible beans and corn) expe-
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rienced some growth in area, while cocoa, sugarcane, oranges, and
soybeans showed sizable growth.

Production levels of cotton, coffee, edible beans, and wheat
showed no distinct trend. Coffee production remained almost con-
stant after 1964, taking into account the biannual variation charac-
teristic of this crop. Production of edible beans increased during the
1960s but not after 1973. Manioc showed a declining trend after a
large expansion in the 1960s.

The rise in agricultural production was sufficient to prevent major
scarcities in the domestic market, and the terms of trade between
agriculture and industry were almost constant until the end of the
1960s. Short-term variations in the terms of trade were quite com-
mon, however, reflecting specific problems in domestic supply.

During the 1970s the rate of growth of output continued at high
levels. Nonetheless, the terms of trade again began to favor agricul-
ture. This was true for both food commodities and exportable agri-
cultural commodities (Homem de Melo 1979).

The high average rate of growth characteristic of Brazilian agricul-
ture has been much more the result of expansion in the amount of
land devoted to farming than the modernization of the sector. In 1940
there were 2.30 hectares of arable land per worker in the agricultural
sector. This rose to 3.95 hectares in 1980 (an increase of more than 70
percent), notwithstanding an 85 percent increase in the number of
workers in the sector.

Agriculture's share of GDP has been declining, as has the share of
agricultural employment in total employment. Despite extensive la-
bor migration, there is still a large difference between incomes in the
farm and nonfarm sectors. According to the 1980 census, average
income in agriculture was Cr$6,668 per month (cruzeiros of August
1980), while in the nonagricultural sector average income was
Cr$13,912. The ownership of land is quite concentrated, and there

has been no major change since 1940.
Economic growth in Brazil during the postwar period has been

dominated by industrial growth and by the strategy adopted to de-
velop the industrial sector. Nonetheless, exports of agricultural goods
have accounted for a large share of the value of exports. To finance its
development strategy, in fact, the country has relied heavily on taxa-
tion of agricultural exports (see table 3.3). It is well known that export
taxes on coffee financed the infrastructure necessary to build the in-
dustrial complex of Sdo Paulo. Because Brazil is the world's largest
coffee exporter, the taxation of coffee export earnings was justified as
a way of maintaining the world price of coffee. Taxation of the earn-
ings of sugar exporters has also been a source of revenue of the

government.
To achieve its domestic agricultural objectives-cheap food and ad-
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equate raw materials-the government has relied chiefly on control-
ling the marketing of agricultural products, on -price controls, and on

quantitative restrictions on agricultural exports. As the economy has
become more complex, additional instruments have been brought
into play: intensified price controls (usually price ceilings at the retail
level, but occasionally at the wholesale level), expanded credit (espe-
cially for marketing activities), the creation of government stocks, and
larger imports of food and raw materials to prevent increases in con-
sumer prices. In Brazil, imports must be authorized by Carteira do
Com6rcio Exterior (CACEX) (an agency of Banco do Brasil), which
issues a document that allows importers to accept foreign exchange.

In some cases, the government has chosen to control the profit
margins of retailers without directly affecting the level of agricultural
prices. In other cases, export embargoes have been utilized to main-
tain domestic supply, or-as is frequently the case with soybeans-to
counteract (or take advantage of) the situation in the world market.
Another frequently utilized instrument is the allocation of fixed pro-
portions of sales in the domestic and export markets.

One can identify three distinct periods in the recent history of
agricultural policies in Brazil. The first period includes principally the
decade of the 1950s, which was marked by concern with output losses
as well as recommendations for investments in rural infrastructure.
The best-known study dating from this period identified a lack of
commercialization infrastructure as the major bottleneck in agricul-
ture (see Smith 1969). Large investments in highways and storage
capacity were then made and, in view of an abundant supply of high-

quality land, the production response was quite good. It appears,
however, that those were the only measures favorable to agriculture
in that period. Any other agricultural measures were a response to
some specific problem, usually a crisis in the supply of food to urban
centers (Smith 1969; Homem de Melo 1979).

Discrimination against the agricultural sector through commercial
policy persisted during most of the 1960s. In this period, no agri-
cultural policy (in the sense of a consistent set of instruments with
goals to be attained) was established. As in the 1950s, there some-
times were problems in supplying food to urban centers, but con-
cerns about the rural infrastructure became secondary. The authori-
ties interpreted the persistence of urban food supply problems as an
indication of monopoly in marketing, but this interpretation was re-
placed in the mid-1960s by the view that lack of incentives to increase
agricultural production were the origin of the problem. The immedi-
ate reaction, though, was to enlarge the government's role in market-
ing through governmental enterprises and through regulations that
permitted SUNAB (Superintendncia Nacional de Abastecimento), a
new agency, to control prices, confiscate stocks, and determine profit
margins in the agricultural markets.
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The perception that limitations to expansion of production can oc-
cur evolved only in the second half of the 1960s. It was then that
subsidized credit and minimum agricultural prices were first utilized,
and that major liberalization measures were taken. These included
lowering tariffs and a change in exchange rate policy that amounted
to abandoning fixed exchange rates and adopting minidevaluations
according to the purchasing power parity (PPP) rule.

A more comprehensive agricultural policy only began to develop in
Brazil in the 1970s. The two most important instruments utilized were
credit at concessionary rates and a minimum price policy (MPP). It is
during this period that a concern with agricultural research and agri-
cultural technology emerges. Empresa Brasileira de Pesquisas Agro-
pecuarias (EMBRAPA), a federal enterprise for agricultural research,
was created in 1973.

Agricultural Policy Instruments

The policy instruments that have been used are, basically, minimum
prices, credit, marketing and price controls, fertilizer-use incentives,
extension, and basic research. Thus, for example, when the govern-
ment is concerned with food supply, it tends to set higher minimum
prices for food crops and to facilitate access to credit by producers of
those commodities.

MINIMUM PRICES. A minimum price is price insurance to the farmer.
When a minimum price is set, the probability distribution of prices is
truncated in such a way that a part of the area under the curve is no
longer relevant, because the price cannot go (in principle) below that
minimum. With risk-averse farmers, this will lead to a rightward shift
in the supply curve which will, in turn, lead to higher levels of pro-
duction (Carvalho 1978). It should be noted that the policy is not a
buffer stock policy; the minimum price is set in such a way that it is at
or near equilibrium. Because this involves estimations, frequently,
the price is too high (forcing the government to purchase a substantial
share of the harvest) or it is too low (thus reducing the effectiveness of
the policy). The government agency in charge of policy is the Com-
panhia de Financiamento da Producto (CFP).

The minimum price policy consists of setting minimum prices for
the major commodities of corn, cotton, rice, and soybeans. The gov-
ernment stands ready to buy any quantity at that price. It also pro-
vides credit (at concessionary rates) to facilitate the formation of
stocks.

Timing is a key feature of the policy. The crop year in the center-
south starts in the third quarter of the year and ends in the second
quarter of the following year. Thus, the bulk of production is har-
vested from April to June, while planting decisions are made between
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July and November. Minimum producer prices are announced by
July.

The two instruments utilized under the minimum price policy are
Acquisitions of the Federal Government (AGF) and Loans of the Fed-
eral Government (EGF). It is through the former that, whenever nec-

essary, the government buys from producers. This happens more
frequently in years of unexpectedly poor crops, and when minimum
prices are at high levels.

The EGF is a credit program open to any qualified farmer. Access to
EGF is limited by usual banking rules and by the amount of financial
resources allocated to the program. The financial agent of the policy is
the Banco do Brasil.

Credit Policy

A National System of Rural Credit (SNCR) was created in the
mid-1960s in response to domestic supply problems. The new system
was the successor to CREAI-the agriculture credit office of the Banco

do Brasil-which was created in 1937. One of the most important
innovations introduced by the SNCR was the inclusion of all banks as
suppliers of credit to agriculture. This "participation" was obtained
by special regulations that required the banks to allocate a specific
proportion of deposits to the rural credit system. Also, a proportion
of the reserve requirement could be used for agricultural loans. The

proportion of deposits required to be loaned to agriculture has in-
creased in recent years.

As adjustments were made in the economy at large in the aftermath
of the 1982 Mexican default, Brazil's agricultural credit policy was also
changed. The interest rate subsidy, which had been part of the policy
since the beginning, was substantially reduced.

During most of the 1970s, interest rates on agricultural loans were
fixed and independent of the rate of inflation. These rates differed
depending on purpose and programs, but the average rate was 15
percent. Real interest rates were negative throughout the decade of
the 1970s (da Mata 1982). When the inflation rate reached a plateau at
the end of that decade, the nominal rates were adjusted, but the real
rates remained negative. In the crop year 1983-84 the subsidy was
reduced, and the nominal rate was equal to the monetary correction
of the period plus 3 percent per year.

Brazil's credit policy for agriculture has been subject to criticism by
many economists both within and outside the government. The main
concern has been over the incentive given to substitute personal re-
sources for bank loans (Sayad 1977), so that the net increase in pro-
duction has been much less than desired. Because risk is an important
element in agriculture, one could argue that a subsidy would com-
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pensate the sector for the excess risk and bring the supply curve
closer to the marginal cost curve. This has not been the case in Brazil.
The subsidies are larger than necessary to reach that goal, and it is
obvious that a misallocation of resources takes place. To have access
to the subsidy, an individual must be a landowner. In many circum-
stances, those attracted to agriculture by this financial gain utilize
land differently than those for whom agricultural activity is the main
source of income. Usually, large landowners develop extensive live-
stock activity, which is neither labor- nor management-intensive. The
policy has tended to preserve or increase inequality in the distribution
of agricultural income.

A significant distortion introduced by credit policy in Brazil con-
cerns storage. Marketing credit is mainly an incentive to retain pro-
duction after the harvest. In other words, it is a mechanism to induce
the private sector to hold stocks and to stabilize prices. The practical
consequences of this, however, have been exactly the opposite. Typ-
ically, in a year in which a good crop occurs, credit incentives to the
private sector to pile up stocks are so large that the market price does
not fall as it otherwise should. Domestic demand is then filled by
imports.

Marketing and Price Controls

Ensuring food supplies for the urban sector has always been a major
concern of the government. During the 1950s and 1960s, this concern
was expressed in the form of investments in marketing, transport,
and storage infrastructure as well as price controls of agricultural
products at the consumer level. The investment in transportation and
storage resulted from a consensus that the problems of supplying
Brazilian cities with food were the result of losses during the commer-
cialization process-losses estimated then at 20 to 25 percent of all
agricultural produce.

Expansion of Brazilian agricultural production has also depended
on the creation of a transportation infrastructure. Public investment
in this area has lagged, however, because the construction of local
roads linking production areas to the main highways is a municipal
responsibility. Because of a concentration of fiscal revenues at the
national level in 1964, municipalities have had fewer resources to pay
for expansion of the transport infrastructure.

State intervention in agricultural marketing initially occurred dur-
ing the World War II with the creation of the Coordenacao de Mo-
bilizacao Economica which, in 1951, became the Comiss5o Federal do
Abastecemento e Prepos (COFAP). In 1954, COFAP was turned into
a council and, finally, in 1962, into a superintendency-SUNAB.
SUNAB has discretionary powers to intervene in the market through
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Table 3-3. Agricultural Imports and Exports, 1960-83
Agricultural Importsa Agricultural ExportSb

Share of Total Share of Total
Value Imports Value Exports

Period (US$ Millions) (percent) (US$ Millions) (percent)

1960-64 265 18.7 1,150 85.7
1965-69 290 18.4 1,439 78.4
1970-74 571 9.1 3,146 67.3
1975-79 1,363 8.7 6,471 55.7
1980-88 2,039 9.6 7,126 41.7

Source: Getilio Vargas Foundation; F.A.O.-Production Yearbook.

price and profit margin controls, food stock sales, export embargoes,
and food importation. Industrialized agricultural products are also
subject to price controls imposed by CIP (Conselho Interministerial
de Pregos).

A major concern in controlling agricultural product prices has been
to restrain inflation. Unfortunately, the long-term effects of such ef-
forts have been negative. Declines in crop profits have tended to
cause shifts of resources to other sectors, or to other activities within
the same sector, which may help to explain the relative contraction of
the food production sector. In addition, price controls tend to dimin-
ish the incentives to modernization.

Fertilizer Policy

The use of fertilizers in Brazilian agriculture has been increasing sig-
nificantly. From 1960 to 1980 it increased approximately fourteenfold.
Of this total, 50 percent are phosphoric fertilizers, which are neces-
sary because Brazilian soils are deficient in that nutrient; potassium
and nitrogen correspond to 30 and 20 percent, respectively (Levy
1982).

The use of fertilizers is differentiated according to crops. Thus, in
the period 1975-77, 75 percent of fertilizer was utilized for only six
products: soybeans, sugarcane, wheat, coffee, rice, and corn.

Import substitution has taken place in this industry since the late
1960s. In 1974 the Economic Development Council (EDC) approved a
plan whose objective was to make Brazil self-sufficient in fertilizer
production by the year 1980 (Braga 1981). Domestic production has
increased significantly since then, and today most phosphate fertil-
izer, is produced internally as is a large proportion of nitrogen fertil-
izer. Potassium fertilizer, however, is still entirely imported.

Import substitution was accompanied by measures to increase con-
sumption. After 1966 fertilizer use was subsidized by special interest
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rates on loans for purchase, or directly through price. Nominal inter-
est rates on fertilizer loans have been lower than inflation since 1970.

Imports of fertilizer have been subject to a policy known as contin-
genciamento. To be able to import a quantity of a product, importers
have had to buy a certain amount of the same product domestically,

at a higher price. These rates of contingenciamento have varied over
time (see Santana 1984).

Rural Extension and Basic Research

In 1953 Associacilo de Cr6dito e Assistincia Rural (ACAR) started to
provide rural extension service. Gradually, the ACAR experience was
absorbed by other states, and in 1956 the Ministry of Agriculture
created a national system of credit and rural extension by placing all
state extension services under a national association-ABCAR (Asso-
ciacao Brasileira de Credito e Assistencia Rural).

The rural extension programs have not been subjected to thorough
evaluation. Nonetheless, two studies provide us with some indica-
tion of their contributions. Alves and Schuh (1984) analyzed the
Minas Gerais ACAR, using individual data collected in the crop year
of 1963/64. Their findings indicate that ACAR support was effective in
providing what they call price efficiency. Thus, under the technical
assistance of ACAR, farmers tended to use their resources efficiently.
They imply, however, that ACAR was not effective in promoting the
use of modern technology.

Dias (1974), using a 1971-72 countrywide sample of 1,686 farmers
under the ABCAR programs, concluded that, given the technological
knowledge in Brazil, ABCAR had a positive impact on the use of new
techniques by farmers who produced at low technological levels.

After the first petroleum price shock in 1973, agricultural research
became an important potential source of production increase. Techni-
cal knowledge developed elsewhere had to be adapted to the coun-
try's specific conditions. In 1974 the federal government created an
enterprise for agricultural research under the Ministry of Agricul-
ture-EMBRAPA. Agricultural research is developed by EMBRAPA's
national centers, which are spread over the country. The research
efforts of the centers are concentrated on a few agricultural products.
They have been developing new agricultural techniques as well as
seed improvements. A great deal of effort is directed toward dissem-
inating EMBRAPA's research findings.

To conclude this section, we should mention that there are other
policies for the agricultural sector that are not considered in our dis-
cussion. One of these is income taxation of the sector. Income tax for
agriculture is around 1 percent of total revenue from the income tax,
while agriculture's share of income from the tax is approximately 10
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percent. This is a consequence of a large number of rebates and spe-
cial treatments given to the sector.

Other policies exist for the agricultural sector that are not discussed
here. They include special fiscal incentives for the acquisition of trac-
tors and machinery, credit insurance (see Lopes and Dias 1986), a
value added tax (ICM) levied by the states (Bressan Filho 1978), and a
complicated land tax system that ultimately collects insignificant
revenues.

The Effects of Agricultural Pricing Policy

The approach followed to quantitatively evaluate the effects of price
policies consists of computations of various price ratios under distinct
policy scenarios. First, one observes the prevailing price ratios be-
tween food and nonfood agricultural goods and between agricultural
and nonagricultural goods. These price ratios are then recomputed on
the assumption that the policy scenario is one from which direct
taxation or subsidization of agricultural commodities has been
removed.

The next step consists of recomputing the price ratios on the as-
sumption that indirect intervention in prices is also removed. Thus,
an equilibrium exchange rate is computed and applied to both agri-
cultural and nonagricultural commodities to obtain the prices in do-
mestic currency. Nonagricultural prices are also corrected for taxes
and subsidies.

The final step is consideration of value added. Corrections were
made for direct taxation and for the discrepancy between the equilib-
rium exchange rate and the official exchange rate for fertilizer prices.
In addition, an estimate was made of undistorted value added for
each product, and the ratios between value added in distorted and
undistorted situations are compared.

Effects of Direct Intervention on Producer Prices

The relative prices that would have prevailed in the absence of direct
intervention were obtained by taking the FOB average export (or CIF
average import) price and then subtracting (or adding) transportation
and other transaction costs. For the period 1976-82, most of the data
were taken from a study by Branddo and Cavalho (forthcoming). For
the other years they were estimated according to the methodology
described in appendix D of the same work.

In table 3-4 the relative differences between these price ratios and
the prevailing price ratios are shown. Here, as in all relative differ-
ences presented, we used the following: (observed ratio-undistorted
ratio)-undistorted ratio. When the result is positive, the commodity
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Table 3-4. Effect of Direct Price Interventions on Relative Prices
at Farmgate, 1966-83

Cotton- Cotton- Soybeans- Soybeans- Corn- Corn-
Year Rice Wheat Rice Wheat Rice Wheat

1966 - -0.404 - - - -0.040
1967 - -0.435 - - - 0.062
1968 - -0.436 - - - -0.102
1969 -0.261 -0.412 - - 0.168 -0.070
1970 -0.543 -0.449 -0.499 -0.407 -0.158 -0.006
1971 -0.665 -0.331 -0.661 -0.324 -0.383 0.232
1972 -0.608 -0.330 -0.604 -0.324 -0.176 0.406
1973 -0.226 0.054 -0.388 -0.167 0.296 0.764
1974 -0.058 0.292 -0.167 0.142 0.068 0.464
1975 -0.096 -0.068 -0.249 -0.226 -0.024 0.006
1976 0.220 0.079 -0.293 -0.374 0.428 0.263
1977 0.208 -0.367 -0.172 -0.566 -0.867 -0.023
1978 -0.143 -0.326 -0.410 -0.535 0.130 -0.110
1979 -0.294 -0.273 -0.252 -0.230 -0.203 -0.180
1980 0.109 0.372 -0.281 -0.111 -0.128 0.395
1981 0.154 0.011 0.118 -0.021 0.486 0.301
1982 -0.044 -0.107 -0.486 -0.519 0.006 -0.060
1983 0.182 0.303 -0.029 -0.070 0.087 0.198

- Not available.
Note: Computed as observed price ratio-undistorted price ratio

undistorted price ratio
Source: Author's calculations.

was protected (that is, subsidized) in relation to the undistorted situa-

tion. Of the three export goods considered in the study, cotton and
soybeans show a consistent pattern of suffering discrimination vis-A-
vis food commodities. Corn, on the other hand, was protected for a
number of years.

For cotton, compared with rice and wheat, the average difference
during 1969-83 was -0.14 in relation to rice, and -0.10 in relation to

wheat. Until 1975, the relative disprotection with respect to rice was
higher than with respect to wheat, but after that the pattern is not
clear.

For soybeans, the situation was somewhat similar. It was discrimi-
nated against, but the pattern of discrimination was more consistent
than it was for cotton. The average difference during 1970-83 was
-0.31 in relation to rice and -0.26 in relation to wheat. Until 1975,
the penalization of rice was higher than that of wheat.

Corn was not discriminated against as much as the other two ex-
port crops. The situation was actually quite favorable in a number of
years. The average relative discrepancies in the period 1970-83 were
0.11 and 0.17 in relation to rice and wheat, respectively.
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Table 3-5. Effect of Direct Price Interventions on Relative Prices
(to Nonagricultural Prices), 1966-83
Year Cotton Corn Soybeans Rice Wheat

1966 -0.144 0.378 - - 0.436
1967 -0.207 0.492 - - 0.405
1968 -0.221 0.240 - - 0.381
1969 -0.156 0.335 - 0.143 0.435
1970 -0.083 0.655 -0.014 0.967 0.664
1971 -0.093 0.671 -0.083 1.707 0.356
1972 -0.174 0.735 -0.166 1.106 0.234
1973 -0.080 0.540 -0.273 0.188 -0.127
1974 -0.087 0.035 -0.193 -0.031 -0.293
1975 0.027 0.109 -0.147 0.136 0.102
1976 0.217 0.425 -0.294 -0.002 0.128
1977 0.076 0.663 -0.262 -0.109 0.701
1978 -0.011 0.305 -0.319 0.154 0.467
1979 -0.231 -0.132 -0.185 0.089 0.058
1980 0.026 0.044 -0.335 -0.074 -0.252
1981 0.055 0.358 0.022 -0.086 0.044
1982 0.038 0.092 -0.441 0.086 0.162
1983 0.151 0.059 -0.054 -0.026 -0.116

- Not available, observed price ratios-undistorted price ratio
undistorted price ratio

Source: Author's calculations.

The effects of direct intervention in agricultural prices versus non-
agricultural prices are presented in table 3-5. The effect of direct inter-
vention in soybean prices was negative during virtually the entire
period, as it was for cotton until 1974. There is, however, a difference
in the behavior over time. For soybeans there appears to be no trend
in the magnitude of the difference, but for cotton there is a clear trend
toward reduction of taxation. The average level of the relative differ-
ence was -0.05 for cotton and -0.20 for soybeans.

The situation of the other crops was somewhat similar-that is,
usually they were protected by direct intervention. It is clear that corn
was the most protected by direct intervention. It is clear that corn was
the most protected commodity (average relative difference of 0.33).
One must interpret these results with some care in view of the partic-
ular nature of this crop. Brazil was a net exporter of corn until 1977
and then became a net importer. Our study considered it an export-
able, however, because some studies have indicated a high potential
for Brazil in world markets. Some analysts treat this crop as a non-
tradable because of the behavior just described, and because direct
price comparisons show that the domestic price is usually above the
FOB price and below the CIF price.
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The picture that emerges for rice and wheat is somewhat similar.
The average relative differences are 0.28 and 0.21 for rice and wheat,
respectively. The levels of protection for rice were very high in the
early 1970s and then declined, with more recent years demonstrating
disprotection. Roughly the same is true for wheat.

In summary, there appears to have been a clear tendency for the
government to tax the export crops and to protect food crops.

Effects of Direct and Indirect Intervention

Indirect interventions are tariffs and subsidies on imports and exports
of nonagricultural goods. To estimate the total effects of government
intervention, one must estimate an equilibrium exchange rate and
correct the prices of nonagricultural goods. Correction of the ex-
change rate involved the methodology proposed by Roe and Greene
(1986), which assumes constant elasticities of supply and demand of
foreign exchange. The equilibrium exchange rate is defined as equal
to zero, with tariffs and exports taxes eliminated.

Effects of Direct and Indirect Intervention on Producer and
Consumer Prices

The differences between observed prices and prices corrected for total
intervention are shown in tables 3-6 through 3-9. Such intervention
meant that crops were discriminated against most of the time. The
average relative differences were -21.8 for cotton, -34.6 for soy-
beans, 9.9 for corn, 4.2 for rice, and 0.3 for wheat.

For cotton, protection was negative over all the period (with the

exceptions of 1976 and 1983), but there was a tendency for taxation to
diminish in the most recent period. Soybeans were taxed over the
period, and taxation increased over time (with the exceptions of 1981
and 1983). Corn appears as a protected commodity, but the level of
protection seems to decrease in the more recent years. Rice was pro-
tected in the early years but later was taxed. The situation for wheat
was the most striking. Despite all the direct subsidies given to that
commodity, it endured high levels of indirect taxation in some years.
The average level indicates that the net effect of direct and indirect
intervention combined was almost zero.

Intervention at the producer level generated distortion in the prices
of rice and wheat at the consumer level. The methodology is de-
scribed in Branddo and Carvalho (forthcoming), appendix F. Rice was
highly taxed during most of the period; when it was subsidized (1976,
1978, and 1980), the subsidy was relatively small. Wheat policy pe-
nalized consumers until 1972. Consumers were then subsidized at
increasing rates. The level of the subsidy to consumers as well as to
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Table 3-6. Effect of Direct and Indirect Output Price
Interventions on Relative Prices, 1966-83
Year Rice-UPNA Wheat-UPNA Cotton-UPNA Soybeans-UPNA Corn-UPNA

1966 - 0.254 -0.253 - 0.203
1967 - 0.213 -0.315 - 0.288
1968 - 0.151 -0.351 - 0.033
1969 .000 0.256 -0.261 - 0.168
1970 0.644 0.391 -0.234 0.176 0.383
1971 1.152 0.078 -0.279 -0.271 0.328
1972 0.670 -0.022 -0.345 -0.338 0.376
1973 -0.011 -0.274 -0.234 -0.395 0.282
1974 -0.247 -0.451 -0.291 -0.373 -0.196
1975 -0.086 -0.113 -0.174 -0.134 -0.108
1976 -0.161 -0.052 -0.023 -0.407 0.197
1977 -0.242 0.449 -0.084 -0.372 0.416
1978 -0.130 0.105 -0.255 -0.487 -0.017
1979 -0.199 -0.221 -0.434 -0.041 -0.361
1980 -0.295 -0.430 -0.219 -0.493 -0.205
1981 -0.223 -0.112 -0.103 -0.131 0.155
1982 -0.134 -0.073 -0.172 -0.554 -0.128
1983 -0.111 -0.193 0.051 -0.137 -0.033

- Not available.
Note: Computed as observed price ratio-undistorted price ratio

undistorted price ratio
Source: Author's calculations.

producers was reduced in the early 1980s owing to pressure to reduce
the public deficit.

Corn, cotton, and soybean consumers (mostly processing indus-
tries) were taxed in about a third of the years studied.

Other Impacts of Agricultural Pricing Policies

We now present estimates of the impact of intervention on agri-
cultural production, consumption, foreign exchange earnings, and
the government budget. We also estimate transfers into and out of the
sector as well as the income distribution impacts.

Effects on Production

To measure the impact of price intervention on agricultural produc-
tion, we assumed that supply is a function of expected prices. Direct
and cross-supply price elasticities were borrowed from other studies.
The distortions for prices used here refer to unit value added; there-
fore, the estimates for the elasticities used were corrected accordingly.



Brazil 69

Table 3-7. Effect of Direct and Indirect Consumer
Price Intervention on Relative Prices (Agriculture
to Non-Agriculture), 1966-83

Year Corn Cotton Rice Wheat Soybeans

1966 - -0.238 - 0.297 -
1967 - 0.063 - 0.334 -
1968 - -0.148 - 0.396 -
1969 - -0.096 - 0.329 -
1970 0.230 0.558 1.481 0.525 -
1971 -0.157 -0.255 3.292 0.230 -
1972 0.361 -0.374 1.584 0.174 -
1973 0.102 0.980 0.316 -0.090 -0.038
1974 -0.407 -0.323 0.049 -0.359 -0.008
1975 -0.279 -0.270 0.228 -0.300 0.539
1976 -0.173 n.a. -0.074 -0.385 0.042
1977 0.000 0.000 0.000 0.000 0.000
1978 -0.390 0.049 -0.057 -0.333 -0.140
1979 -0.523 -0.553 1.445 -0.553 -0.127
1980 -0.409 0.051 -0.037 -0.680 -0.149
1981 -0.247 -0.250 0.201 -0.358 -0.094
1982 -0.416 -0.486 0.574 -0.221 -0.038
1983 -0.109 -0.422 0.411 -0.303 0.196

- Not available.
Note: Computed as observed price ratio-undistorted price ratio

undistorted price ratio
Source: Author's calculations.

Table 3-10 shows the difference between observed and "free trade"
production of the five commodities based on short-run elasticities.

For cotton, intervention in prices produced output losses during
the period 1971-83 (with the exception of a small gain in 1977). The
largest loss in output occurred in 1980, with production 6 percent
below its nonintervention level. For corn the situation was just the

opposite-output was greater over most of the period. The most dam-
aging effects occurred for soybeans. In many years one notices losses
on the order of 15 to 20 percent. In 1983, soybean production was 39
percent below the nonintervention level. In the case of rice, there
were output gains until 1974 and losses from then on. For wheat, a
consistent and often substantial loss in production was observed.

Effects on Consumption

From the distortions in consumer prices (table 3-11), consumption
under the nonintervention assumption was estimated and is reported

in table 3-12, as obtained from the above price distortions, the corre-

sponding estimated elasticities, and the actual apparent consumption
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Table 3-8. Effect of Direct and Indirect Output Price
Interventions and of Input Price Interventions on Relative
Values Added, 1966-83
(percent)

Cotton Cotton Soybeans Soybeans Corn Corn
Year Rice Wheat Rice Wheat Rice Wheat

1966 - - - - -
1967 - - - - - -
1968 - - - - --

1969 - - - - - -
1970 -0.593 -0.502 -0.561 -0.462 -0.223 -0.60
1971 -0.726 -0.377 -0.722 -0.370 -0.463 0.20
1972 -0.661 -0.381 -0.658 -0.375 -0.220 0.40
1973 -0.243 0.100 -0.417 -0.152 0.339 0.90
1974 -0.022 0.522 -0.191 0.259 0.098 0.70
1975 -0.103 -0.067 -0.292 -0.264 -0.024 0.00
1976 0.254 0.091 -0.330 -0.417 0.490 0.20
1977 0.301 -0.398 -0.168 -0.615 1.081 -0.00
1978 -0.136 -0.346 -0.449 -0.583 0.158 -0.10
1979 -0.301 -0.267 -0.278 -0.243 -0.218 -0.10
1980 0.140 0.520 -0.332 -0.109 0.158 0.50
1981 0.197 0.025 0.137 -0.027 0.576 0.30
1982 -0.026 -0.098 -0.556 -0.589 0.024 -0.00
1983 0.219 0.370 -0.032 0.089 0.116 0.25

- Not available.
Note: Computed as observed value added ratio-undistorted value added ratio

undistorted value added ratio
Source: Author's calculations.

of the product, estimated from current data on production, exports,
and imports (for details, see appendix F of Branddo and Carvalho
forthcoming).

It is important to note that here we are working with the percent
change in the price of each product and not with the relative price
change. The relevant prices for consumers are those relative to the
consumer price index. Because the estimated own-price elasticities
take inflation as given, these computations disregard any effect that
the liberalization of agricultural pricing policy would have had on
inflation.

The following points emerge from table 3-12:

* Because corn was taxed in the early years of the 1970-83 period,
severe reductions occurred in the level of consumption. After
1974 the situation changed, and higher levels of consumption
are observed.

* With the exception of the 1960s and some years in the 1970s,
actual consumption of cottonseed oil was above the noninter-
vention situation, which indicates a tendency to subsidize con-
sumption, especially in the more recent period.
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Table 3-9. Effect of Direct and Indirect Output Price
Interventions and of Input Price Interventions on Relative Value
Added Agricultural/Nonagricultural, 1966-83
(percent)

Year Cotton Soybeans Corn Rice Wheat

1966 - - - - -

1967 - - - - -

1968 - - - - -
1969 - - - - -
1970 -0.250 -0.190 0.434 0.845 0.506
1971 -0.291 -0.283 0.388 1.582 0.138
1972 -0.338 -0.331 0.525 0.955 0.070
1973 -0.143 -0.339 0.516 0.132 -0.221
1974 -0.194 -0.334 -0.095 -0.176 -0.471
1975 -0.155 -0.333 -0.081 -0.058 -0.094
1976 0.057 -0.435 0.257 -0.157 -0.031
1977 -0.042 -0.387 0.533 -0.264 0.592
1978 -0.146 -0.455 0.145 -0.012 0.306
1979 -0.385 -0.365 -0.312 -0.121 -0.162
1980 -0.118 -0.483 -0.103 -0.226 -0.419
1981 -0.091 -0.136 0.198 -0.240 -0.113
1982 -0.193 -0.632 -0.152 -0.172 -0.172
1983 0.036 -0.177 -0.052 -0.150 -0.244

- Not available.
Note: Computed as observed value added ratio-undistorted value added ratio

undistorted value added ratio
Source: Author's calculations.

* Rice was subsidized most of the time, and actual consumption
usually exceeded distortion-free consumption.

* Soybean oil consumption was always above the nonintervention
situation (except in 1983), although the difference tended to be a
small proportion of total consumption.

* For wheat, the consumption subsidy was important during the
1970s, which had a large impact on the rise in actual consump-
tion levels. In 1974, 1976, 1978, 1979, 1980, 1981, 1982, and 1983
the difference was more than one million metric tons.

The message conveyed by this is quite clear. Brazil pursued a policy
of subsidizing wheat consumption, and subsidies were more frequent
in the 1970s and 1980s.

Effects on Foreign Exchange Earnings

The impact of intervention in agricultural prices on foreign exchange
earnings was also estimated. The procedure adopted was to take the
dollar price of the commodities multiplied by the difference between
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Table 3-10. Short-Run Effects on Output of Direct and Indirect
Interventions, 1966-83
(percent)

Year Cotton Corn Soybean Rice Wheat

1966 - - - - -

1967 - - - - -

1968 - - - - -

1969 - - - - -

1970 - - - - -

1971* -4.0 5.7 -4.3 21.7 11.7
1972* -4.6 4.5 -6.2 47.5 -1.7
1973 -5.3 6.7 -20.8 28.7 -4.7
1974 -2.2 6.9 -23.9 3.5 -12.3
1975 -3.0 -1.2 -27.0 -4.7 -18.2
1976 -2.5 -1.1 -23.0 -1.6 -9.3
1977 -0.9 3.4 -27.9 -4.2 -9.4
1978 -0.7 7.6 -16.3 -7.0 9.6
1979 -2.4 2.0 -24.0 -0.3 -0.2
1980 -6.0 4.2 -25.0 -3.3 -11.5
1981 -1.9 -1.3 -34.3 -6.0 -19.9
1982 -1.5 2.9 -11.4 -6.6 -6.1
1983 -3.1 -2.1 -39.0 -4.8 -15.4

- Not available.
Note: Columns in the table are: observed production-undistorted production

undistorted production
Source: Author's calculations. See Branddo and Carvalho (forthcoming), chapter 5.

the change in consumption (that is, actual minus nonintervention)
and add the results. The estimation of the change in fertilizer con-
sumption was made with input-output coefficients also utilized in
computing value added.

Table 3-13 displays the short-run impacts. Notice that for export
and food crops, the columns indicate the potential gain from liberaliz-
ation (or, in other words, the loss actually incurred), although the
column for fertilizer indicates the increase in the value of imports
owing to liberalization (this, therefore, enters with a negative sign in
the calculation of the total effect).

The results are straightforward. For export crops, the loss averaged
around 10 percent per year. The impacts resulting from intervention
in food crop and fertilizer prices were smaller. The total effect reflects
essentially the loss in foreign exchange earnings from export crops.

Effects on the Government Budget

The interest here is in computing the effects of agricultural price
policy on the governmental budget. Because of severe data limita-
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Table 3-11. Consumer Price Distortions for Selected
Agricultural Products, 1966-83

Soybean Wheat Cottonseed
Year Corn Oil Flower oil Rice

1966 - - 0.0149 -0.0409 -
1967 - - 0.0146 0.2944 -
1968 - - 0.0704 0.0451 -
1969 - - 0.0044 0.0890 -
1970 0.6553 - 0.1655 0.9234 0.7746
1971 0.1249 - -0.0551 -0.0872 2.0477
1972 0.7872 - -0.1030 -0.2352 0.8294
1973 0.4599 -0.0634 -0.3085 1.4133 -0.0664
1974 -0.2602 -0.0949 -0.5420 -0.2260 -0.3035
1975 -0.1135 -0.0999 -0.5056 -0.1742 -0.1934
1976 0.0186 -0.0594 -0.5647 n.a. -0.3895
1977 0.2089 -0.1144 -0.3066 0.115 -0.3548
1978 -0.1448 -0.1163 -0.4635 0.3518 -0.2938
1979 -0.3372 -0.1106 -0.6436 -0.4286 0.8150
1980 -0.1958 -0.1500 -0.7501 0.3171 -0.2994
1981 -0.0641 -0.1742 -0.5419 -0.1432 -0.2028
1982 -0.2765 -0.1258 -0.4459 -0.4143 0.0414
1983 0.0407 0.0245 -0.5322 -0.3789 -0.1192

- Not available.
Note: Computed as observed price-undistorted price

undistorted price
Source: Author's calculations. See Brandio and Carvalho (forthcoming), appendix F.

tions, the results presented here must be considered carefully. It
should be remembered that these computations account for the entire
agricultural sector, not only the five commodities that have been con-
sidered. This was necessary because it is impossible to isolate govern-
ment expenditures on agriculture by crop.

The only revenue items considered were the export tax and the
ICM tax, which is a state value-added tax. The expenditures consid-
ered were the wheat subsidy, credit subsidy, and fertilizer subsidy. It
should be noted that negative export taxes and negative subsidies
might occur, and that they therefore represent subsidies and taxes,
respectively.

Exports of raw agricultural goods, except for coffee, are almost
nonexistent. Soybeans, sugar, and cocoa are exported as processed
goods-such as soybean meal or oil; brown, refined, or crystalized
sugar; and cocoa meal or butter. (Instant coffee, though, is not consid-
ered an agricultural export.) In the case of sugar, only exports of
brown and refined sugar were considered. For cocoa and soybean, all
exports were considered.

Table 3-14 summarizes our results in terms of current cruzeiros and



Table 3-12. Actual and Distortion-Free Consumption for Five Commodities, 1966-83
(values in 1,000 metric tons)

Cottonseed oil Corn Rice Soybean oil Wheat

Distortion Distortion Distortion Distortion Distortion
Year Actual free Actual free Actual free Actual free Actual free

1966 1,629 1,594 10,755 - 5,512 - 247 - 2,995 3,022
1967 1,503 1,793 12,402 - 6,760 - 245 - 3,075 3,102
1968 1,752 1,796 11,580 - 6,494 - 301 - 3,470 3,624
1969 1,671 1,757 12,045 - 6,282 - 384 - 3,720 3,730

1970 1,612 3,277 12,747 31,074 7,458 8,666 574 - 3,802 4,221
1971 1,892 1,806 15,482 17,442 7,507 11,889 1,928 - 3,648 3,531
1972 1,733 1,535 15,411 52,865 7,072 8,313 2,883 - 4,195 3,951
1973 1,991 8,486 14,149 24,141 7,138 7,053 1,309 1,265 4,976 4,199
1974 1,838 1,634 15,164 12,287 6,708 6,360 2,667 2,535 5,258 3,967
1975 1,642 1,499 15,189 13,781 7,788 7,526 2,732 2,590 3,870 2,970
1976 1,253 - 16,380 16,674 9,698 9,062 2,242 2,172 6,642 4,961
1977 1,866 1,988 17,936 21,966 8,585 8,070 3,388 3,187 4,674 3,948
1978 1,526 1,892 14,817 13,108 7,140 6,781 2,248 2,113 7,025 5,497
1979 1,636 1,324 17,822 13,673 8,306 9,734 3,257 3,070 6,577 4,745
1980 1,585 1,920 21,960 18,670 10,013 9,501 5,531 5,109 7,457 5,142
1981 1,703 1,579 22,012 20,811 8,321 8,028 2,656 2,424 6,570 4,958
1982 1,872 1,524 21,299 17,055 9,870 9,944 2,862 2,677 6,051 4,774
1983 1,421 1,176 18,191 18,883 8,056 7,887 2,866 2,905 6,418 4,865

- Not available. Because of the way the distortion free prices at the consumer level were computed, this price for cotton in 1976 was negative. For
details see Branddo and Carvalho (forthcoming), appendix F.

Source: Author's calculations.



Table 3-13. Short-Run Direct Effects of Price Interventions on Foreign Exchange Earnings, Gains or Losses with
Liberalization, 1966-83
(millions of U.S. dollars)

On export crops On food crops On Total effect

% Total % Total fertilizer % Total
Year US$ exports US$ exports imports US$ exports

1966 - - - - - -

1967 - - - - - -

1968 - - - - -

1969 - - - - - -

1970 - - - - -- -

1971 - - -492.13 - - --

1972 - - -355.91 - - - -

1973 -184.65 -2.58 -182.98 -2.56 -5.19 -362.44 -5.07
1974 1,059.42 11.14 403.66 4.25 53.23 1,409.84 14.83
1975 1,073.08 11.60 457.43 4.52 87.25 1,543.26 15.25
1976 179.46 1.57 573.25 5.01 45.28 707.43 6.18
1977 70.72 5.55 381.66 2.78 58.56 1,083.83 7.91
1978 206.40 1.41 464.30 3.16 19.13 651.57 4.44
1979 2,201.65 12.26 -147.88 -0.82 51.78 2,001.98 11.14
1980 1,880.84 8.08 907.15 3.90 147.94 2,640.06 11.34
1981 2,742,85 10.18 795.46 2.95 210.94 3,327.37 12.35
1982 1,517.24 6.46 489.41 2.09 37.00 1,969.65 8.39
1983 2,473.35 10.20 561.42 2.32 147.39 2,887.38 11.91

- Not available.
Note: For cotton in 1976, distortion in consumer is with PPP. For cotton in 1973, the same distortion as in 1972 was used.
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Table 3-14. Effect of Price Policy on Government Budget,
1960-83
(values in current CR$ 1,000,000)

Total Total Net Net revenue
revenues expenditures revenue as % of GDP

Year (1) (2) (3) (4)

1960 14 22.9 -8.9 -0.3
1961 19 41.7 -22.7 -0.5
1962 35 89.9 -54.9 -0.7
1963 52 205.2 -153.2 -1.1
1964 129 475.5 -346.5 -1.3
1965 1,605.2 487.8 1,117.4 2.6
1966 2,555.1 420.7 2,130.4 3.4
1967 3,589.0 515.3 3,073.7 3.7
1968 4,790.6 806.7 3,983.9 3.5
1969 6,607.5 1,113.9 5,493.6 3.6
1970 8,344.2 994.3 7,349.9 3.8
1971 9,907.0 2,338.6 7,568.4 2.9
1972 12,607.6 3,030.9 9,576.7 2.7
1973 15,461.9 7,595.3 7,866.6 1.6
1974 21,293.6 26,607.7 -5,314.1 -0.7
1975 22,732.9 36,391.5 -13,658.6 -1.4
1976 21,139.8 74,743.0 -53,603.2 -3.3
1977 34,218.7 80,750.7 -46,532.0 -1.9
1978 41,704.6 107,547.8 -65,843.2 -1.8
1979 33,008.1 240,222.5 -207,214.4 -3.4
1980 91,394.8 1,119,365.8 -1,027,971.0 -8.1
1981 108,262.6 884,779.4 -776,516.8 -1.6
1982 112,733.2 1,337,556.8 -1,224,823.6 -1.0
1983 1,018,967.2 3,011,760.5 -1,992,793.3 -0.5

Source: Brand5o and Carvalho (forthcoming), chapter 5.

as a percentage of GDP. The effects were negative from 1960-64 and
from 1974-83, but were positive in the period 1965-73. Until 1965 the
amount of government expenditures on agriculture were similar to
the amount of credit subsidy. From 1966-72, owing to some negative
subsidies to wheat consumers the credit subsidy was higher than
total expenditures on agriculture. From 1973-82 the credit subsidy
averaged about 45 percent of the total in 1983. Thus, governmental
expenditures associated with price policies were basically subsidies to
credit.

Governmental net expenditures on agriculture averaged, in the
period 1960-64, about 0.78 percent of GDP and presented an increas-
ing trend from 0.3 percent of GDP in 1960 to 1.3 percent in 1964. In
the period 1965-73, the government extracted net revenue from the

farm sector that, on average, corresponded to about 3.1 percent of
GDP. From 1974 to 1983, net expenditures on agriculture produced an



Brazil 77

average reduction of 2.4 percent of GDP, with a relatively high 8.1

percent in 1980.

Transfers to and from Agriculture

To compute transfers into and out of the agricultural sector, we con-
sidered price intervention in terms of its total effects (that is, direct
and indirect effects), not simply in terms of government revenues and
expenditures. Thus, the calculations include transfers on account of
policies for exportables and importables, fertilizer policies, the sub-
sidy granted through concessionary interest rates for rural credit, the
income tax, and government investment in agriculture.

Table 3-15 presents the estimated value of transfer disaggregated to
show direct and total effects. The figures are presented as a percent-
age of agricultural GDP to facilitate comparisons with other countries.
We also show these transfers with the interest rate subsidy included
and excluded.

Except in 1974, agriculture (with credit included) received positive
transfers because of direct intervention that averaged 8 percent.

Table 3-15. Direct and Total Transfers for the Five
Commodities, Due to Output and Input Price Interventions out
of (-) and into (+) Agriculture, 1966-83
(percentage of agricultural GDP)

Transfers as proportion of agriculture GDP

Credit included Credit excluded

Year Direct Total Direct Total

1966 4.53 4.75 2.05 2.28
1967 5.35 4.78 2.99 2.42
1968 2.91 1.75 -0.25 -1.40
1969 6.79 5.64 3.65 2.50
1970 18.34 16.60 14.40 12.67
1971 19.55 16.10 14.99 11.54
1972 14.51 11.08 10.43 7.00
1973 2.72 -0.56 -0.81 -4.08
1974 -2.96 -13.97 -8.77 -19.79
1975 5.38 -2.97 -4.70 -13.06
1976 9.01 4.31 -3.43 -8.13
1977 8.19 5.80 -2.67 -5.06
1978 7.48 4.70 -2.09 -4.87
1979 7.67 1.93 -4.79 -10.53
1980 22.79 18.98 -7.50 -11.31
1981 9.56 6.77 -0.45 -3.24
1982 3.54 -1.35 -6.75 -11.64
1983 0.81 -1.83 -3.83 -6.47

Source: Author's calculations.
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When credit is excluded, there was a reduction in the pre-1972 posi-
tive percentages, and they become negative from 1973 on. Moreover,
the difference between the two series (with and without credit) be-
comes greater after 1973. Clearly, during the second part of the 1970s
and in the early 1980s the government compensated for its discrimi-
nation against agriculture by means of credit subsidies.

When total transfers (that is, those caused by both direct and indi-
rect intervention) are considered, the results are qualitatively similar.
However, the positive percentages are smaller, the negatives are
larger (in absolute value), and some that were positive become nega-
tive. The average value was around 4.6 percent with credit included
and -3.4 with credit excluded. Because credit is concentrated among
larger farmers (Wright and Rego 1982) in the most developed regions
and in some "noble" commodities (soybeans, for example), it ap-
pears that what took place in Brazil was a system of perverse compen-
sation. The agricultural sector as a whole was taxed, while a small
proportion was not only able to avoid the tax but also to receive a very
sizable subsidy.

In table 3-16 we evaluate transfers for the agricultural sector as a
whole, using the transfers previously calculated by the respective
shares of the five commodities in the agricultural sector. This is not
entirely appropriate, because there is no a priori reason for the aver-
age level of protection or disprotection to be equal to that for the five
commodities. The qualitative behavior is essentially the same as ob-
served for the five commodities, however, because credit was a major
proportion of transfers. Even when credit is excluded, the qualitative
behavior does not change much in relation to what has been noticed
previously. It is important to emphasize, however, that the transfers
sometimes reached very high proportions of agricultural GDP. For
example, in 1980 they exceeded 40 percent (including credit).

As mentioned earlier, there was an increase in income concentra-
tion in agriculture during the 1970s. The data presented here indicate
that the credit subsidy was largely responsible for that.

Index of Government Bias

To assess the attitude of the government toward agriculture, we com-
puted a government expenditure bias (GEB), defined as the ratio of
government expenditures for agriculture as a share of total govern-
ment expenditures, divided by the share of undistorted agricultural
GDP to total GDP. Undistorted agricultural GDP was estimated as the
value of agricultural GDP plus net transfers out of agriculture owing
to price intervention minus the credit subsidy (see Brandio and Car-
valho forthcoming, chapter 6).

The value of GEB is not, in itself, an indication of government bias.
There is no a priori presumption that this index should be one. Its



Brazil 79

Table 3-16. Direct and Overall Net Transfers to Agriculture due
to Price and Nonprice Policies, 1966-83
(percentage of agriculture GDP)

Credit included Credit excluded
Year Direct Total Direct Total

1966 12.57 13.19 5.69 6.31
1967 14.38 12.84 8.03 6.50
1968 16.42 13.45 8.32 5.34
1969 29.78 26.93 21.97 19.11
1970 53.19 49.12 43.97 39.90
1971 54.37 46.37 43.81 35.82
1972 42.14 34.29 32.79 24.95
1973 14.46 6.68 6.09 -1.68
1974 -0.87 -35.15 -18.97 -53.26
1975 28.86 11.00 7.31 -10.55
1976 . 35.19 25.91 10.64 1.36
1977 27.57 23.05 7.07 2.55
1978 25.52 20.66 8.79 3.93
1979 21.91 11.86 0.10 -9.95
1980 48.68 41.92 -5.09 -11.86
1981 26.44 20.89 6.52 0.98
1982 14.62 5.56 -4.45 -13.51
1983 7.72 1.35 -3.50 -9.87

Source: Author's calculations.

evolution, however, may provide some clues about government be-
havior toward the sector.

Table 3-17 shows two periods of different average levels of GEB.
The index moves to a higher plateau after 1974. This, as column 2
indicates, was the result of a sharp increase in government expendi-
tures on agriculture as a proportion of total expenditures. This result
should be interpreted with care, however, because it may only reflect
an increase in expenditures on the bureaucracy. Nonetheless, the
GEB index was computed excluding current expenditures from gov-
ernment expenditures in agriculture. This alternative GEB is reported
in table 3-18. We did not expect to remove the main problems with the
GEB measure, but only to adjust its level to the possible bias gener-
ated by expenditures on the bureaucracy.

Income Distribution Impacts

Here, we attempt to estimate the impact of intervention in agri-
cultural prices on income distribution. Data limitations allowed us to
consider only two groups of urban consumers-families with wage
income of one to five times the minimum wage and families with
income of one to thirty times the minimum wage. We also estimated
the impact of intervention on "poor" and "rich" farmers.



80 Antonio Salazar P. Branddo and Josg L. Carvalho

Table 3-17. Index of Government Expenditure Bias (GEB) with
Respect to Agriculture, 1966-83
(percent)

Share of undistorted Share of government
agricultural GDP agricultural expenditures

Year on GDP-factor costa-in total expenditures GEB

1966
1967 - -
1968 13.7 24.02 1.80
1969 11.38 27.14 2.39
1970 7.46 24.35 3.26
1971 7.76 23.10 2.98
1972 9.13 24.52 2.69
1973 13.06 23.02 1.76
1974 18.44 23.52 1.28
1975 12.80 45.83 3.58
1976 12.68 53.02 4.18
1977 14.14 52.36 3.70
1978 12.87 52.21 4.06
1979 13.37 46.88 3.51
1980 9.16 48.86 5.33
1981 11.67 38.13 3.27
1982 11.93 38.08 3.19
1983 13.99 40.90 2.92

- Not available.
a. Undistorted agricultural GDP was calculated as agricultural GDP plus net transfer

out due to price policy less subsidy due to credit policy.
Source: Author's calculations.

IMPACT ON URBAN CONSUMERS. This impact was determined by com-
paring the urban consumer cost of living that would have existed if
intervention had not occurred with the cost of living given the
adopted pricing policy. The indirect effect was mainly defined by
exchange rate distortion provoked by exchange rate policy.

To compute the effects, we had to construct CPIs for the urban
consumer income groups. The idea was to construct indices that in-
cluded the prices of the five products, other agricultural goods, and
nonagricultural goods. Because cotton is an agricultural good but not
a food product, the CPI was defined as follows:

CPI = w, PICOT + w2 CPA + w3 CPA-OTH + W4 PNA

where

CPI = the consumer price index
PICOT = price index for cotton at consumer level

CPA = consumer price index for four agricultural goods defined
as follows:
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Table 3-18. Alternative Index of Government Expenditure Bias
(GEB) with Respect to Agriculture, 1966-83
(percent)

Share of undistorted Share of government
agricultural GDP agricultural expenditure

Year on GDP-factor cost, in total expenditure GEB

1966
1967 - -
1968 13.37 7.29 0.55
1969 11.38 9.06 0.80
1970 7.46 6.09 0.82
1971 7.76 6.07 0.78
1972 9.13 8.77 0.96
1973 13.06 10.38 0.80
1974 18.44 9.45 0.51
1975 12.80 16.97 1.33
1976 12.68 17.28 1.36
1977 14.14 19.15 1.35
1978 12.87 17.26 1.34
1979 13.37 17.54 1.31
1980 9.16 21.56 2.35
1981 11.67 20.23 1.73
1982 11.93 15.96 1.34
1983 13.99 16.34 1.17

a. Undistorted agricultural GDP was calculated as agricultural GDP plus net trans-
fers out due to price policy less subsidy due to credit policy.

Note: This table has been constructed with government expenditures in agriculture
excluding running expenditures.

Source: Author's calculations.

4
CPA = E Oi Pi, where

i=1

i= 1 corn; i= 2 rice; i= 3 soybean; and i= 4 wheat. The weights, Oj's
vary according to the consumer income group and were normalized
to total one. The original weights were obtained from the national
CPI. These weights were obtained from a household survey con-
ducted in nine metropolitan regions as well as Brasilia during
1974-75. Because distortion-free prices would not be computed for
the entire period (1966-83), they were computed with the existing
information.

The consumer price index for other agricultural goods (CPA-QTH),
was obtained as follows:

CPIF - a CPA
CPA-OTH = where

(i - a)
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CPIF = consumer price index for food in Rio de Janeiro as com-
puted by the Vargas Foundation;

a = relative importance of agricultural goods in CPIF in 1973
w, = sum of weights of cotton products as defined in the house-

hold survey (wz = 0.005565)
w2 = sum of weights of agricultural goods considered in this study,

which assumed the following values: 1966-69, 0.043793; 1970-72,
0.090524; 1973-83, 0.0105341.

wz = weight of other agricultural products not included in w2.
For the corresponding periods, w 3 assumed the following values:
0.388845; 0.3421140 and 0.3273339

w4 = weight of nonagricultural goods on consumer price index as
computed by the Vargas Foundation for 1973; w4 = 0.561797.

In computing CPI*k (that is, the urban consumer price index free
from total intervention, we used the earlier expression with the rele-
vant definition for each index: PICOT*, CPA*, CPA-OTH, and UPNA

normalized for 1977=100). In defining CPI'k, the urban consumer
price index free from direct intervention, we proceeded in the same

fashion, using PICOT' and CPA' but maintaining CPA-OTH and PNA
unchanged.

Distortion-free prices to consumers were estimated in a way that
did not permit a breakdown into the effects form direct and total
intervention. Because the indirect effect was mainly a result of ex-
change rate policy, we took the total distortion-free prices and rein-
troduced the exchange rate distortion by multiplying these prices by
e/e*, where e is the current exchange rate and e* the equilibrium
exchange rate.

In nine of the seventeen years (1967-83) considered, direct inter-
vention penalized the low-income consumers (table 3-19). If we con-
sider the effects of total intervention, low-income consumers were
penalized in seven years. Average losses for low-income consumers
were higher than for high-income consumers-about 70 percent
higher if we consider direct intervention and 30 percent higher if total
intervention is considered. The yearly average income losses owing
to direct intervention were about 0.47 percent of the previous year's
income for low-income consumers and about 0.27 for higher income
consumers. For total intervention, these averages were 1.23 percent
and 0.97 percent, respectively.

Effects on Producer Prices

Because agricultural products are the sources of farmers' income, we
should distinguish the prices received by poor and rich farmers. Un-
fortunately, this information was not available. Alternatively, we
thought of using regional proxies for poor and rich farmers. Thus, the
price received by farmers in the northeast, or in a particular state of
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Table 3-19. Income Distribution Effects of Agricultural Pricing
Policies, 1966-83

Direct Effect Total Effect
Year Poor Rich Poor Rich

1966 - - - -
1967 0.022 0.011 0.045 0.037
1968 -0.003 -0.001 -0.007 -0.007
1969 0.002 0.005 0.020 0.018
1970 -0.012 -0.012 -0.034 -0.029
1971 -0.008 -0.002 0.000 0.005
1972 0.014 0.008 0.016 0.011
1973 0.045 0.023 0.046 0.026
1974 0.012 0.014 0.084 0.076
1975 -0.014 -0.009 -0.013 -0.005
1976 0.029 0.009 0.010 0.000
1977 -0.005 -0.001 -0.037 -0.039
1978 -0.002 -0.005 -0.043 -0.049
1979 -0.029 -0.003 -0.010 0.001
1980 0.056 0.022 0.051 0.033
1981 -0.021 -0.011 0.030 0.051
1982 -0.024 -0.013 -0.015 -0.007
1983 0.018 0.011 0.040 0.043

- Not available.
Note: Comparisons are made with respect to previous year. Percentual change is

obtained by multiplying present figures by 100. Poor = consumers with income from 1
to 5 minimum wages. Rich = consumers with income from 1 to 30 minimum wages.

Source: Author's calculations.

the region, would represent the price received by poor farmers. Be-
cause the south region, in particular the state of Sdo Paulo, has a
more developed agriculture compared with the northeast, the price
received by farmers in this region would represent the price received
by rich farmers.

Unfortunately, this approach could not be used. Farmers in the
northeast sometimes receive a higher price than farmers in the south,
but that does not mean that they are doing relatively better. The
difference might have been owing to production cost differentials or
transportation costs. To identify who is doing better requires informa-
tion on regional production costs, transportation costs, and consumer
prices that are not available. The difference between "poor" and
"rich" farmers could emerge, therefore, only from differences in con-
sumption behavior.

The income distribution impact of the agricultural pricing policies
are calculated as follows:

Yk - Yk
- x 100
Yk
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where Yk is actual real income of rural consumer-producers of cate-
gory k and Yk is the undistorted (corrected for direct or total interven-
tion in each case) real income of rural consumer-producers of cate-
gory k. Real income was obtained as the product of observed
production and percent value added, deflated by the rural CPI. Un-
distorted real income takes undistorted value added, deflated by an
undistorted CPI.

To compute the rural CPI, we proceeded in a fashion similar to the
urban CPI. The difference was related to the weights. In the case of
rural consumers, the weights were taken from a rural family survey
conducted by the Vargas Foundation during 1961-62 for the states of
Rio Grande do Sul, Santa Catarina, Sdo Paulo, Minas Gerais, Espirito
Santo, Pernambuco, and Ceara.

Table 3-20 displays the accumulated values of gains and losses dur-
ing 1970-83. In the case of direct intervention, the losses were larger
for "poorer" farmers and the gains were smaller. Total intervention
effects on income distribution between "poor" and "rich" farmers
were negligible, indicating that indirect pricing policy roughly com-
pensated for direct pricing policy in terms of income distribution.

Another important dimension of the income distribution conse-
quences of government intervention was the impact on rural wages
and, therefore, on rural-urban migration. To infer the effects of pric-
ing policies on the rural labor market in the long run is difficult,
especially because there are very few data on rural-urban migration in
Brazil. Hence, analysis was limited to the effects on rural wages in the
short run. To do that, a very simple short-run labor market model was
adopted. It was assumed that, in the short run, the rural labor supply
is vertical-that is, that the opportunity cost of labor in rural areas was
low compared with current wages, and that the labor force cannot
migrate to the urban sector. The rural demand for labor is assumed to
be given by the marginal productivity of labor in agriculture. This
assumption has been criticized in the economic development litera-
ture, and average productivity has been indicated as the relevant
demand for labor given in family transfers in agriculture. Because we
are interested in paid rural wages and not family labor force, we took
the marginal approach. Although the existence of this family labor
market has some effect on the formal market, these effects are disre-
garded here.

The rural wage equation is shown in table 3-21. The results indicate
that the prices received by farmers had very little effect on wage rates,
and that both the rental on land and agricultural GDP were the most
important variables in the wage regression. This information is com-
patible with the fact that the use of new land has been the most
important source of agricultural growth in Brazil.

To estimate the impact of price policy on wages, we first estimated
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Table 3-20. Income Distribution Effects of Agricultural Pricing
Policy Intervention, 1970-83
Commodity and Direct pricing policy Total picing policy
type of farmer effect on income effect on income

Corn
Poor +100.00 +100.00
Rich +146.29 +99.89

Cotton
Poor -100.00 -100.00
Rich -58.49 -100.01

Rice
Poor +100.00 +100.00
Rich +146.29 +99.86

Soybean
Poor -100.00 -100.00
Rich -99.45 -100.06

Wheat
Poor +100.00 -100.00
Rich +146.23 -100.18

Total
Poor +100.00 -100.00
Rich +146.41 -100.05

Note: Original variations accumulated from 1970 to 1983 and converted into indices.
Gains (+) or losses (-) are compared for kind of farmers for each crop and for direct or
total pricing policy effects.

Source: Brand5o and Carvalho (forthcoming) tables 7.9-7.12.

distortion-free rural wages by taking the estimated equation and re-
placing the observed variables by their distortion-free estimates. This
was done for prices received by farmers and agricultural GDP. The
other variables, as well as the ordinary least squares (OLS) regression
residual, were maintained at their current levels.

It is apparent that the rural wage was relatively higher owing to the
adopted policies than it would have been had intervention ended.

Table 3-21. Rural Wage Equation Dependent Variable:
Real Wage in Agriculture

Independent Variables Coefficient t-Statistic s

Constant 1.54 1.57
Price received 0.11 1.42
Tractor rental price (PT) 0.00 0.00
Land rental price (PL) 0.18 2.67
Agriculture GDP (AGDP) 0.19 2.98

R2 = 0.96 DW = 2.27

Source: Author's calculations.



86 Antonio Salazar R Branddo and Josj L. Carvalho

Only during a short period in the mid-1970s would liberalization of
the market have been favorable to workers in agriculture.

The Political Economy of Price Policies

The development strategy adopted by Brazil after World War II fa-
vored the industrial sector. It was argued that gains from trade were
biased in favor of industrialized countries (the center), thus inhibiting
industrial development in less developed countries (the periphery).

Developed by Gunnar Myrdal, this argument gained momentum in
Latin America owing to the work of ECLA (Economic Commission for
Latin America), and in particular the writings of Raul Prebisch. There

was, it was argued, an inexorable tendency for the terms of trade to
deteriorate on the periphery because: (1) the periphery exported nat-
ural resource-based goods (agricultural goods, minerals, and wood)
and imported industrial goods from the center; (2) industrial goods
contain more value added than natural resource-based goods and,
therefore, are more expensive; (3) demand for natural resource-based
goods, owing to increases in consumer income, would increase more
slowly than demand for industrial goods; and (4) technical progress
would not be fast enough to reduce industrial prices so as to compen-
sate for lower prices for primary goods.

These arguments sounded very logical to Latin American policy
makers. From 1914 through 1945, Latin American economies had
suffered from external shocks, such as wars and depressions. In the
Brazilian case, these shocks gave birth to industrial activity to pro-
duce domestic substitutes for imports that could not be obtained. The
external shocks proved that LDCs could avoid losses from trade by
favoring inward-directed growth through an industrialization-based
import-substitution strategy.

The infant industry argument complemented the inward-directed
growth strategy. The idea was that a new industrial venture needs to
be protected from foreign competition because of high installation
costs and the necessity of a learning-by-doing period, after which
production costs would decline to their mature level. Although Brazil
had experimented with protection for certain activities, it was only
with the implementation of this industrial development strategy that
protection was consistently used as a policy instrument.

But protection is not sufficient for industrial takeoff. Investments
are needed, not only to increase producing capacity but also to build
the urban infrastructure required by new industry. Thus, the strategy
adopted by the government was to attract foreign capital to invest in
producing capacity and provide the urban infrastructure for indus-
trial development. Brazilian laws on foreign capital have been quite
liberal, although foreign capital cannot be invested in the so-called
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strategic sectors. Exchange rate policy favored imports of capital
goods; the trade deficit was financed by commercial arrears and bor-
rowing abroad.

Although quite popular among government officials, Arthur
Lewis's theory of an infinitely elastic supply of urban labor based on
rural migration did not impress pragmatic businessmen. Immediately

after the war, an industrial labor force training program was estab-
lished by the private industrial sector. The industrial enterprises con-
tributed 1 percent of their total wages to this program, and the gov-
ernment, in turn, created technical high schools in urban areas to
train youngsters in industrial skills. The job opportunities that were
opened up by industry in urban areas, the social assistance provided
free of charge by the government, and cheap housing and food all
attracted the most qualified rural workers, thereby penalizing the
rural sector by preventing income from increasing-or even depress-
ing it through price controls-and by reducing labor force quality.

The rationale for maintaining a low urban cost of living was that
low urban wages would assure the profitability of industrial activity.
In the 1950s, the predominant argument used by officials was that
low urban wages would attract foreign capital, especially when cou-
pled by fiscal benefits and subsidies.

Agriculture was to play an important role by providing the foreign
exchange necessary to pay for capital imports. In Brazil, however, the
agricultural sector was dominated by large, inefficient farms (latifun-
dios), whose production did not respond to price incentives. The
supply of agricultural products, therefore, was static in the short run.

Under these circumstances, as argued by the structuralists, indus-
trialization produces urbanization, and as the urban population in-
creases, so does the demand for food. Increases in food prices then
pressure urban wages and, therefore, industrial prices, upward. Be-
cause farmers do not respond to price incentives by increasing pro-
duction levels, they automatically gain rent increases. Thus, as the
industrial sector expands and urbanization occurs, inflation acceler-
ates. Therefore, agricultural price controls were the long-run solution
to the food supply problem.

ECLA reasoning had a marked influence on Brazilian policy-
makers. Intervention was aimed at controlling inflation, while other
policies were adopted to promote industrialization. Foreign exchange
rate policy strongly penalized the agricultural sector while favoring
industry. Industrial policies, including export incentives for manufac-
tures, also had negative effects on the agricultural sector, particularly
when the protected industry used agricultural products as inputs.

One could argue, however, that agriculture benefited from sub-
sidies for tractors, fertilizers, and credit. This is true, but upon closer
examination it is apparent that a large part of these subsidies repre-
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sented a spillover effect from industrial protection. Subsidies for trac-
tor production were allowed during the beginnings of this industry.
Importing tractors, meanwhile, was prohibited, which increased the
demand for domestic tractors. A similar situation occurred with fertil-
izers. For a short period, fertilizer production was subsidized because
domestic prices to farmers were equal to international prices plus
transportation costs. As domestic production increased owing to the
petroleum price shock of 1974, part of the subsidy came to be appro-
priated by farmers.

The Making of Policy

Some agricultural groups in Brazil have been more organized than
others in pressing for benefits. Spatial concentration of production
has been the most important element in determining the success of
agricultural pressure groups.

Export crops in particular provided the appropriate conditions for
creating producer associations in Brazil. Producers of some crops,
especially coffee, sugarcane, cocoa, and cotton, have been strongly
affected by economic policies. As they perceived the way in which
these policies affected their businesses, they organized themselves
into associations to lobby for their interests.

The concentration of power in the hands of the executive branch is
responsible for two important characteristics of lobbying in Brazil.
The first is the secondary role played by the legislative in regulating
economic activities. In general, economic policies are not voted on or
discussed in the Congress. Economic regulations are decided by
councils of ministers, which are executive autarchies that have, for all
practical purposes, the power of modifying, interpreting, or even
bypassing the law.

Although the power of the bureaucracy in Brazil has shifted lobby-
ing efforts from the legislative to the executive, one should not mini-
mize the relative importance of the legislative in directing economic
policies. After 1974, as democratic procedures were restored, the im-
portance of the legislature increased, becoming crucial from 1984 on-
ward. It is clear that the legislative is now an important channel of
pressure. Members of Congress have acted in many instances as lob-
byists for specific groups or specific interests. In earlier years, when
agriculture was responsible for a large share of GNP, representation
of the sector was strong (see, for example, Mueller 1983). A good
example of the agricultural sector's influence is the low income tax on
agricultural earnings.

Pricing and credit policies are mostly determined by the Banco do
Brasil, which has the power to issue money. On the one hand, this
system is quite flexible, because no limit is imposed a priori on total
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financial resources to be used in implementing policies. On the other
hand, it is quite risky because the government does not commit any
resources to the agricultural sector in advance. The system thus cre-
ates a continuous tension between the ministries of agriculture and
finance over miminum prices, agricultural credit parameters, and so
forth. Over the last decade and a half, the minister of agriculture as a
rule has been the loser in the process, because the inflationary aspects
of policy have been considered to be of the greatest importance. The
minimum prices set by the ministry of finance have been much lower
than ministry of agriculture studies have recommended.

Nonetheless, the Banco do Brasil has consistently conceded more
financial resources to the agricultural sector through its policies on
credit than originally approved by the Ministry of Finance. Most
probably, this has been a deliberate decision by Banco do Brasil to
retain its position as the primary bank for the agricultural sector.
Maintaining the Banco do Brasil as the principal bank for the agri-
cultural sector has been supported by a large fraction of urban society
as well as the rural sector.

Another aspect of the process of policy formulation in Brazil that
deserves explicit consideration has to do with pressure groups. Each
crop studied here is important to a number of groups interested in
influencing governmental policy that will affect their markets. We can
identify, for each one of them, besides consumers, the following im-

portant groups:

* Corn. Producers are not well organized, owing to the dispersion
of production (Pastore, J. et al. 1976); the feed production indus-

try which has as clients the pork, livestock, and poultry pro-
ducers; and the crushing industry, which produces oil and
starch.

* Cotton. Center-south and northeast producers; exporters; the
textile industry; the cotton processing industry.

* Rice. Producers of irrigated rice, especially in the state of Rio
Grande do Sul, and producers of nonirrigated rice, widespread
around the country; the processing industry.

* Soybean. Bean producers; exporters; the crushing industry; the
feed production industry; feed consumers.

* Wheat. Domestic producers; millers; the wheat based food and

feed industries.

Rio Grande do Sul wheat producers have been a quite strong and
active political group. The wheat self-sufficiency objective has been
defended by all gauchos (natives of Rio Grande do Sul), politicians
from all parties, intellectuals, agronomists, and even housewives.
Millers, spread over the country, do not represent an opposing lobby,
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because their gains from wheat policy are independent of the price
received by domestic producers. They are protected from competition
by governmental licensing and production quotas.

Rice producers benefit from direct pricing policies, and the irrigated
rice growers in Rio Grande do Sul also benefited from subsidized
credit. From 1971 through 1983, rice growers obtained from the Banco
do Brasil about 16 percent of all agricultural credit for operational
costs. For marketing rice, the Banco do Brasil lent about 19 percent of
total agricultural marketing credit during the same period.

The erratic policy adopted for soybeans might be a result of the
export lobby. When the international price increases, the government
usually takes action to guarantee supplies to the domestic market. But
as restrictions are imposed on exports, the crushing industry and
exporters start to pressure government officials to liberalize exports,
arguing that export reduction will increase average costs owing to
excess crushing capacity.

Exports of cotton have been declining because of high domestic
prices as compared with international prices, and strong pressure
from the textile industry to reduce exports of cotton so as to increase
its own supplies. Pressured by cotton producers, the government
increased the real minimum price of cotton, and raw cotton had to be
subsidized to be exported. Under these circumstances, the textile
industry, which benefited by export subsidies to manufactures, pres-
sured the government to prohibit raw cotton exports while allowing
the industry to export cotton textiles. Because cotton is not subject to
the cheap food objective, the foreign exchange objective directs policy
toward this commodity. The northeast perennial crop, as opposed to
the center-south annual crop, is represented by a very strong political
group. The northeast is a poor region, and any economic activity in
the region must be preserved at any cost. Thus, the cotton policy is
becoming more erratic as the textile industry, mainly located in the
center-south, argues for benefits that conflict with the demands of
northeast cotton growers.

Corn producers benefited from direct pricing policies during the
entire period (1966-83), except in 1979. Corn is grown throughout the
country during most of the year, and Brazil was a net corn exporter in
the past. In part this was owing to the relatively small role played by
this grain as a food. With the development of the pork and poultry
industries as well as the feed industries, domestic demand for corn
then increased substantially. The reduction in relative consumer
prices of chicken and pork led to an increasing demand for these
products. As final demand increased, so did the demand for feed-mix
and, therefore, for corn.

In this situation, the pork and poultry industries became quite de-
pendent on domestic production, and regional crop failures had to be
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compensated by imports, which are controlled by the government
and subject to delays. To prevent fluctuation in the supply of feed-
mix, and acting in their own interests, the feed industries provided
farmers in their regions with technical assistance and credit in addi-
tion to that provided by the Agricultural Credit System. Concern
about the continuous availability of corn made the feed industry a

pressure group with the same interests as corn producers. This has
also been the case for the feed-mix industry, because their products
were very rarely subject to price controls.

After the mid-1970s, with the redemocratization of the country,
Brazilian politicians became interested in consumer protection. Sev-
eral neighborhood associations have been created in the major cities
of Brazil, sponsored by individual politicians rather than by political
parties. Their effectiveness as pressure groups, though, has been
very modest.

Theoretically, farmers' organizations and cooperatives in Brazil
should be important pressure groups, but very little farm organiza-
tion has been observed in the country, although the cooperatives
have been quite active in lobbying, especially in Rio Grande do Sul,
where the wheat-soybean cooperative is located. Also located in Rio
Grande do Sul is Instituto Rio Grandense do Arroz (IRGA), a re-
search institution created in the late 1930s by the rice producers.
IRGA has been quite active in providing technical support to the Rio
Grande do Sul rice lobby, although it has now been practically trans-
formed into a state autarchy.

The "Sociedade Rural Brasileira" traditional farmers' organization,
has not been a very active lobbying group. Recently (1985-86), a new
association was created-the Unido Democr6tica Ruralista (UDR),
which came into existence as a reaction to government land reform
projects. It started as a localized movement of livestock producers,
but by 1986 it had become a national association of all farmers. Its
success derives not only from the common interest of all farmers in
Brazil in the agrarian reform law, but also from new rural leadership
and organizing capacity.

Agrarian reform laws during the early 1960s generated several local
movements either in favor of reform or against it. None of these
movements evolved on a national level. UDR's success is directly
linked to its vigorous organization, administration, and financing.
Organized in the same way as the political parties, UDR will most
probably become a party explicitly representing the interests of the
rural sector.

Labor movements in the rural sector have been restricted to local or
regional areas and have existed only briefly. If the high costs of orga-
nizing formal farmers' associations have impeded their development,
even greater difficulties exist for organizing and maintaining rural
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labor associations. In addition, the formal market in rural areas is
important only to certain regions and to rural activities associated
with large crop or animal production farms. Nonetheless, after the
expansion of sugarcane plantations, share croppers became quite ac-

tive in organizing rural labor movements. Together with workers on
the orange plantations, which have been growing very fast in the last

ten years or so owing to growth in orange juice exports, and other
temporary workers in the rural areas of the center-south, they orga-
nized a rural workers' federation known as Confedera;o Nacional
dos Trabalhadores Agricolas (CONTAG). It seems that CONTAG is
shaped by the philosophical concepts of the national urban labor
movements that emerged after 1979 with the political redemocratiza-

tion of the country, and its interests are similar to those of the urban
workers.

Policy Intentions and Policy Results

In table 3-22, we attempt to identify policy objectives in Brazilian
agriculture and their relative importance over time. The weights in
the table were obtained from grades, given by the authors, from
one to ten, for each objective according to our perception of its

importance-the more important the objective, the higher the grade.

In reporting our final grades, we considered similar grades assigned

by a group of specialists who participated in a seminar at Santa Ur-
sula University in Rio de Janeiro in January 1987. Reported grades are
normalized to add up to one and should reflect the intended policy
objectives.

If we take the period after 1966, a period for which we can compute
the effects of agricultural pricing policies, we see that, except for
supporting domestic industry and processing industries, the policy
results did not coincide with policy objectives. Consumer welfare was
introduced after the first petroleum price shock, but its relative im-
portance, although small, has been increasing. Measures such as
price controls and subsidies were adopted to favor consumers. On
several occasions price controls provoked a shortage of the controlled
product, which resulted in black markets that actually produced in-
come redistribution. In some cases, the income redistribution favored
poor consumers who stood in line to buy the product at the controlled
price to resell it at a higher price to other consumers. In other cases, a
long chain of beneficiaries developed that generally excluded con-
sumers. Supermarkets have a gentleman's agreement with the gov-
ernment wherein the latter sell products to the former at a price
compatible with the fixed consumer price. On some occasions, this
drives down the price received by farmers. On other occasions, pro-
ducers as well as intermediaries have benefited from illegal pro-



Table 3-22. Relative Importance of the Objectives of Agricultural Pricing Policies
Prior to

Objectives 1930 1930-39 1940-45 1945-54 1954-65 1965-70 1970-79 1980s

Consumer welfare - - - - - - 0.083 0.132
Farmer income 0.333 0.278 0.333 0.242 0.194 - -
Government revenue 0.333 0.278 - 0.152 0.226 - - -
Foreign exchange 0.333 0.278 0.333 0.152 0.258 0.208 0.278 0.263
Self-sufficiency - - -
Price stability - - 0.152 - 0.345 0.194 0.263
Regional Equity - - - - - -
Nutrition - - - - - - -

Support of domestic industry - 0.167 0.333 0.303 0.323 0.345 0.278 0.184
Support of processions industry - - - - - 0.103 0.167 0.158

- Not available.
Source: Author's calculations.
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cedures. For example, because it had a large stock of beans, the gov-
ernment intended, by selling from stock, to maintain the price of the
product. Thus, beans were sold by the government to intermediaries,
who did not try to sell to retailers because consumers reject stale
beans. The wholesalers instead sold government beans to bean pro-
ducers who, in turn, sold the beans back to the government as if they
has just been produced. The price of beans was, therefore, main-
tained for quite some time. Direct price subsidies to consumers have
been supported by politicians as the best way to protect consumers,
and, in fact, some consumers have benefited from the wheat subsidy.
Nonetheless, the target population (low-income families) benefits less
than others. Thus, with respect to consumers, policy results differ
from policy intentions.

All export incentives favored manufactures after 1968; the only
export taxes referred to agricultural or mining products. Thus, it also
seems clear that, although the government adopted a goal of generat-
ing foreign exchange through agricultural exports, other objectives
(such as protecting domestic industry and controlling inflation) out-
weighed the foreign exchange objective. This explains export embar-
goes, taxes, and import contingencies for products in demand in the
industrial sector, such as sugar, cotton, and soybeans.

An Attempt to Identify Systematic Policy Behavior

To assess the consistency of the government in formulating agri-
cultural pricing policies, we estimated some regression equations in-
spired by Lattimore (1974) and Lattimore and Schuh (1976). These
regression equations attempt to explain the reasons for intervention
by the government. We consider that agricultural policy intervention
can be explained by policymaker objectives as reflected in foreign
exchange availability, the level of world prices, and the rate of
unemployment.

The comments below are based on the best results among the esti-
mations we made. It is important to note that the world price was not
significant as an explanatory variable. Moreover, we also defined a
variable that reflects foreign exchange requirements in a given year-
value of imports plus interest paid minus export revenue. This vari-
able did not contribute to a better understanding of government inter-
vention through the regressions. We then utilized foreign exchange
availability (IMC), which was defined as export revenue plus reserves
minus interest costs. We also included a dummy variable to reflect the
years for which agricultural growth was below average, but this vari-
able generated no better understanding of government behavior.

The dependent variable was specified in a number of alternative
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ways for each crop. NPT is the distortion in relative price as computed
before and is given by:

((PA1PNAXUPA1UPNA

where PA is the price of the agriculture commodity, PNA is the price
index of nonagricultural goods, and UPA and UPNA are respectively
the above prices corrected for total intervention. NPB is the same as
NPT, except that prices are only corrected for direct intervention (PNA

is corrected only for tariffs and subsidies). NPA is the total distortion
in absolute prices of agricultural goods; it is given by o(PAI UPA) -1. C.
NPD is the same as NPA, except that prices are only corrected for
direct interventions. All of the previous measures refer to producer
prices.

For consumer prices we have NCA, which is the consumer equiva-
lent of NPA, and NCT, which is the equivalent of NPT. Based on the
results obtained, some general remarks can be made. First, one no-
tices that inflation tends to show up as the most important variable.
This variable is certainly more important for the food items, such as
rice and wheat. Second, the availability of foreign exchange does not
seem to be relevant for the commodities considered, with the excep-
tion of wheat. This is in line with what one should expect, since the
other two important commodities in terms of trade-soybeans and
cotton-were considered much more important as inputs to domestic
industry than as generators of foreign exchange. As mentioned
above, wheat is the most important agricultural import in Brazil; the
negative impact of the availability of foreign exchange indicates that
in times of abundance of foreign reserves, the government reduces
protection to wheat producers. Third, cyclical effects seem to influ-
ence the government. When the economy is operating with high
levels of employment, the level of protection to farm producers is
reduced. One can hypothesize that this reflects concern with migra-
tion flows to the urban centers. When employment is high, it is easier
to absorb those abandoning the rural sector. Thus, the government
reduces protection even if it means an increase in the rural-urban
migration flow. Fourth, for the two important export crops (soybeans
and cotton), neither inflation nor foreign exchange availability seems
to have had much effect. One possible explanation in the case of
soybeans is that the government does not look at this crop as an
important source of revenue; its main concern is with meal and oil,
which have more importance in the generation of foreign exchange
than exports of beans per se. Fifth, the low values of the R2 indicate
either that there are some explanatory variables that are missing, or
that there is a high degree of randomness in government behavior.
This last hypothesis cannot be easily discarded.
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One may look at these results from another perspective. Clearly,
for rice and wheat there is concern for consumers' wellbeing in spite
of producer pressure groups. The constants in the regressions tend to
be significant, especially in the case of producers. This can be inter-
preted as the effect of the behavior of pressure groups. Thus, for rice
the constant is positive for producers, indicating that they would tend

to receive protection of the order of 50 percent (or more) in the ab-
sence of inflation or cyclical effects. For consumers of rice, the con-
stant indicates that in the absence of inflation and cyclical factors,
there would be a sizable tax; consumers' pressure groups do not
seem to be very effective. In the case of wheat, the constant indicates
that producers would receive a rate of protection of 16 percent (or
more) if the explanatory variables of inflation and GAP (an estimate
of the difference between actual and trend GDP) were set at zero.
Consumers, however, would receive a subsidy of approximately 12
percent. For soybeans, the cycle in important, but the constants in the
regressions for producers tend to be important, also. That is, if infla-
tion were zero and the economy were growing exactly at its long-run
rate, soybean producers would be taxed approximately 20 percent.
For cotton, the situation is similar-the constant for producers is very
significant and indicates a tax on producers of at least 15 percent.
Finally, for corn the constant is the most significant coefficient in the
regressions-producers would be entitled to a protection of at least 25
percent and consumers would be taxed by more than 35 percent.

Pressure groups seem to be most effective in the cases of soybeans
and cotton. This is no surprise, given that these two crops are inputs
in the production of important commodities. In the case of corn, the
industry has not been as effective. One possible explanation for this
may be that there are multiple uses for corn in industry, and that the
various users may not have common interests. It may also be that, in
its present stage, the corn-processing industry does not need a sub-
sidy to continue its growth, while the soybean complex, developed
more recently, is still in need of high protection. Although this is an
interesting possibility, the results for cotton contradict that hypoth-
esis, because the textile industry was established during the very first
industrial development period in Brazil.

Summary and Conclusions

An attempt has been made to give an interpretation of the process of
policy formation in Brazil with respect to the five commodities consid-
ered. Beginning with a descriptive presentation of the various policy
epochs, empirical estimates of regression equations were presented
to capture the behavior of the government in the period 1966-83.

It seems that inflation (or consumers' well-being) has been an im-
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portant concern of the government in its agricultural price interven-
tions, especially with respect to food crops. Pressure groups seem to
have significantly affected soybeans and cotton, and there seems to
be a very high degree of randomness in the behavior of the govern-
ment. Interestingly enough, in the case of wheat, the variables ex-
plain more than 80 percent of the variability in level of intervention.
In fact, the R2 in the regression analyses confirms the hypothesis
raised before. Thus, the more that interest groups with conflicting
interests pressure the government, the more erratic is the conduct of
the agricultural policy, and, therefore, the less important are the vari-
ables used to explain policy results.
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The objectives of this study are twofold. One is to measure the impact
of agricultural pricing policies as well as economywide policies on
relative agricultural prices. Considered also are the effects of such
policies on agricultural output, consumption, foreign exchange earn-
ings, the government budget, income distribution, and transfers of
income between agriculture and the rest of the economy from 1960 to
1984 in Chile. The other is to explain the political and economic fac-
tors that led to the various types of price intervention. We seek to
answer questions such as: What political constraints influenced gov-
ernment decisions on agricultural prices? To what extent did eco-
nomic constraints and market forces cause government policymakers
to change their policies on farm prices?'

One thesis of this paper is that agricultural prices in Chile were
strongly affected over the long run by developments in other sectors
of the economy, particularly through trade and macroeconomic poli-
cies. Because we are dealing with wage goods (food accounts for a
high percentage of the expenditures of urban consumers), the poten-
tial effect of changes in farm prices on urban real wages is a central
element in the analysis.

The study covers a twenty-four-year period marked by several radi-
cal shifts in national policies. Under President Alessandri (1960-64),
Chile followed traditional, and fairly conservative, policies. During
the next administration, that of President Frei (1965-70), Chile was
the scene of agrarian reform. That was followed by an attempt to
install a socialist system under President Allende (1970-73). Allende
was then overthrown by a military junta under General Pinochet,
which replaced the policies of the Allende administration with an
ambitious attempt to install a system of laissez-faire capitalism. Im-
portant changes that affected agriculture took place in 1982. Unfor-
tunately, the data available did not allow the analysis to extend be-
yond 1984, when the effects of these changes were just beginning to
appear.

100
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Chile and Its Agriculture

Chile is considered to have a comparative advantage in various eco-
nomic activities related to natural resources, primarily mining, for-
estry, fisheries, and farming, especially the production of fresh fruits
and vegetables for export. Measuring approximately 4,000 kilometers
from north to south, but no more than 460 kilometers from east to
west, Chile has no tropical areas. Its climate varies from arid zones in
the north to areas in the far south where annual precipitation exceeds
2,000 millimeters.

Chile's population is predominantly urban. The last census in 1982
showed a total population of 11.3 million, approximately 82 percent
of which lived in cities or towns, with a high concentration in the two
largest cities-Santiago and Valparaiso-Vifia del Mar. The urban
population of Chile has seldom shown much interest in agricultural
and rural life, a result of the social and geographic distance between
the urban and rural classes, the relatively high degree of land concen-
tration, and a belief that rural areas are dominated by an unprogres-
sive landed aristocracy. The land reform of the late 1960s was un-
doubtedly inspired by inequality in land ownership and a general
belief that the agricultural sector was inefficient-a belief that has
changed drastically in the 1980s.

Chile is a middle-income country. In 1985, per capita GNP was
US$1,430. Per capita gross domestic product (GDP) growth averaged
2.2 percent a year during 1960-70 but declined to 0.9 percent in
1970-80. Between 1981 and 1983, Chile suffered from the worldwide
recession, but the economy began to recover in 1984. By 1986, the
overall growth rate had risen to 5.5 percent.

Despite slow economic growth, there has been considerable im-
provement in the educational level in recent decades. The adult liter-
acy rate is now approximately 95 percent, and between 1960 and 1980
the number of children enrolled in prebasic and primary school in-
creased by 376 and 148 percent, respectively. Health status indicators
also showed impressive improvement during those decades. For ex-
ample, infant mortality declined from 120 per 1,000 live births in 1960
to 23 per 1,000 in 1980.

Agriculture has played a changing role in the Chilean economy
since the 1930s, and especially since World War II. Until recently, it
has not been a major factor in overall growth. Its share of GDP ranged
from 5.5 to 10.2 percent during 1960-82. This sector, however, gave
direct employment to more than 25 percent of the labor force in the
1960s and about 17 percent in the 1970s, and was perceived to have
enormous growth potential. This potential has been confirmed in the
1980s. The country's agricultural (and forestry) trade deficit of
US$420 million in 1975 evolved into a trade surplus of US$1,090 mil-
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lion in 1987 (figures in current dollars). Agricultural exports (with
fresh fruits accounting for 80 percent) increased from US$24 million
in 1973 (close to the average during 1960-73) to US$700 million in
1987, causing agricultural export revenues as a percentage of total
export revenues to rise from 1.9 percent to 12.9 percent. Furthermore,
domestic output of major import-competing crops, such as wheat,
rice, and maize, has increased significantly since 1982.

Agricultural Production

Over 90 percent of agricultural production in Chile is classified as
food, and it is estimated that more than 85 percent is tradable. The
most important domestic products are wheat, milk, beef, sugar beets,
corn, rice, tobacco, poultry, pork, and oilseeds. The principal farm
exports are fresh fruits (grapes, apples, peaches), specialty fruits
(prunes, apricots, and raspberries), pulses (beans, lentils, garlic, on-
ions), wine, wool, and vegetables (asparagus and others).

Of Chile's total area of 75.7 million hectares (excluding territory
claimed in Antarctica), some 27 percent (20.4 million hectares) are
suitable for agriculture, livestock, or forestry. In 1985, some 1.8 mil-
lion hectares were under irrigation. Wheat was planted on 41 percent
of the area devoted to crops, while corn accounted for 10 percent and
fruit trees 11 percent. The importance of the livestock sector has fluc-
tuated substantially. In 1965, livestock accounted for 44 percent of
total agricultural output. In 1975-77, that figure declined to 28 percent
before increasing to 36 percent in 1979. Beef, milk, and poultry to-
gether account for more than 80 percent of the value of livestock
production.

More than 95 percent of Chile's agricultural production takes place
in the central and south-central provinces, starting approximately 300
kilometers north of Santiago (at Aconcagua), and extending down to
Llanquihue, 1,200 kilometers south of Santiago. Areas outside this
region are important only for a few products excluded from this
study, such as mutton, wool, and the specialty fruits.

The bulk of Chile's agricultural output is produced on large com-
mercial farms. Large, medium-size, and small farms coexist in Chile,
but small farms (fewer than 5 hectares) are not a significant contribu-
tor to aggregate farm output, except for vegetables, potatoes, and
pulses.

The pattern of land tenure changed drastically during the period
under study, primarily as a result of land reform, whose objective was
to give management of large farms to the workers. Over the period of
the reform process, 1965 to 1973, about 48 percent of Chile's agri-
cultural land was expropriated by the government. 2 Subsequently, 28
percent of this area was returned to its previous owners, and 56
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percent was retained in the reformed sector, which was subdivided
after 1974. The rest was sold at auction. In 1979, about 23 percent of
Chile's cultivable land was owned by large farm producers, although
they managed between 25 and 30 percent of all farmland. This was
less than one-half of what they owned in 1965. Medium-size farms
(between twenty-one and eighty basic irrigated hectare [BIHI) occu-
pied about 22 percent of land area. The rest of the land area (53
percent) is in minifundia, which are plots of less than 20 BIH. The
minifundia, which employ about 35 percent of the rural labor force,
were largely unaffected by reform.

Overview of Economic Policies, 1960-84

One striking feature of the Chilean economy, particularly before the
1980s, was its one-sided export structure. During the period 1950-80,
on average, exports of mineral products (mainly copper) accounted
for 78 percent of total export revenues, making the economy very
vulnerable to changes in world copper prices. As this study will
show, the impact of foreign terms of trade on the exchange rate, and
consequently on agricultural production incentives, is strong.

Another feature was Chile's low savings ratio throughout the
1960-84 period. This low rate of capital accumulation impeded the
growth of agriculture and, as will be discussed later, had an impact on
agricultural pricing policy.

Chile's imbalanced structure of exports, along with a relatively
small proportion of trade to GDP, resulted from an import-
substitution strategy adopted in the 1930s. As elsewhere in Latin
America, Chile sought in various ways to encourage its industrial
sector. Tariffs on imported industrial products were kept high, and
the government did not hesitate to intervene in wages, prices, or the
allocation of credit. The success of the drive toward greater industrial-
ization, it was believed, depended to a great extent on keeping the
prices of food low.

Moreover, the view dominant in Chile at that time was that farm
production did not respond positively to higher prices. To put it an-
other way, it was widely believed that output was inelastic and
showed little response whether food prices went up or down. In
short, low farm prices were not seen as having a negative effect on
production.

The first law allowing the government to control agricultural prices
was enacted in 1931. The law established an Agricultural Export
Board with the authority to set the domestic prices of wheat, wheat
flour, and bread, prohibit or limit exports of wheat, purchase Chilean
or foreign wheat, and pay subsidies to wheat exporters. Then, in
1932, the government created a Comisariato de Subsistencias y Pre-
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cios with broad authority over all "essential" goods and services (that
is, items that were important in determining the cost-of-living index).
Among other things, the Comisariato was given the power to set the
prices of essential items, to limit or prohibit their export, and to im-
port such items in the event of domestic shortages.

Fixing prices by government edict was resorted to again in 1953 in
an attempt to tame the inflation that arose after World War II. In the
language of one decree, "the prices of wheat, flours, and bread, in all
forms in which they are sold, would be fixed by supreme decree of
the Ministry of Economics and Commerce, according to the produc-
tion and processing costs of these products." A second decree gave
the Ministry of Economics and Commerce the authority to set the
"prices for all the products and goods referred to in the earlier decree
(of prime necessity, or essentials)."

The Alessandri Administration (1958-64)

When Jorge Alessandri became president of Chile in 1958, retail
prices were rising at an average annual rate of 60 to 70 percent, and
the new government took several steps to combat this inflation. Wage
increases for public employees were limited to the amounts necessary
to keep wages in step with the inflation rate, and the government
urged private employers to impose similar limits on wage increases
for their employees. In addition, a trade liberalization program was
put into effect. The nominal exchange rate was fixed, tariffs were
reduced, and quotas on imports, as well as import licensing, were
eliminated. The hope was that these actions would reassure foreign
investors and thus lead to a rise in foreign investment in Chile.

The government also attempted to reduce its budget deficit by rais-
ing taxes and cutting expenditures, but had little success. Meanwhile,
Chile's current account deficit soon made it impossible to maintain a
fixed nominal exchange rate, and in 1961 the government acknowl-
edged that its trade liberalization program had not resolved the prob-
lem of a severe shortage of foreign exchange. Chile then reverted
again to protectionism. Import quotas and licensing were revived,
and the uniform equivalent tariff began to rise, ascending from 43
percent in 1960-61 to 94 percent during 1962-64.

As part of its attempt to stabilize domestic prices while improving
foreign exchange earnings, the Alessandri government instituted pol-
icies to aid consumers, farmers, and exporters of agricultural com-
modities. The stabilization measures included fixing the prices of nu-

merous wage goods (rice, wheat, oilseeds, sugar, milk, and so forth),
setting up marketing boards to control fluctuations in wholesale com-
modity prices, and expanding commodity storage and processing fa-
cilities. To improve the agricultural trade balance, Chile simplified its
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export rules, intensified its promotion of exportable commodities (es-
pecially grapes and apples), and agreed to participate in a Latin
American free trade zone. To compensate farmers for the lid on com-
modity prices, the government reduced the tariff on numerous im-
ported agricultural inputs and directly subsidized commodity trans-
portation costs and purchases of fertilizers and seeds. In addition, the
supply of credit available at subsidized interest rates was increased.

The government also sought to help Chile's lagging livestock sec-
tor. Public financing was provided for imported breeding animals,
slaughterhouses, and dairy operations, programs to create additional
pasture land were devised, and meat imports were controlled to re-
duce competition from foreign suppliers.

These changes, however, did not add up to a change in Chile's
development strategy. The Alessandri government, like its prede-
cessors, still placed its chief hopes for economic growth on intensified
industrialization.

The Frei Administration (1964-70)

Alessandri was succeeded in 1964 by Eduardo Frei, who was elected
on a platform that advocated raising incomes and redistributing
wealth in all sectors, including agriculture.

Initially, the government nationalized the major copper companies
in Chile (all of them U.S.-owned) by assuming a 51 percent share in
company ownership, which was followed by increases in miners'
wages. Then, in 1967, the government initiated a wide-ranging pro-
gram of agrarian reform, a popular desire in a country where roughly
one-third of the population worked in agriculture and 55 percent of
the arable land was in the hands of large landowners. Under an
agrarian reform law approved by Congress, the government was au-
thorized to expropriate uncultivated land and to limit holdings of 80
hectares. Progress under the reform law was slow, however, because
the government sought not only to redistribute land but also to stimu-
late and modernize the agricultural sector. Extensive plans were made
to provide new housing for Chile's agricultural workers, to mecha-
nize agricultural activities, and to expand the amount of irrigated
land. The goal of all this activity was to make Chile less dependent on
imported agricultural products.

Aware of the problems caused in the past by balance of payments
problems, the Frei government adopted a crawling peg system for
adjusting the nominal exchange rate. By this means, the government
hoped to avoid overvaluation of the peso. Meanwhile, the Frei ad-
ministration conducted another experiment in trade liberalization. To
promote exports, exporters were given tax refunds of up to 30 percent
of the f.o.b. price of their exports. (Except for fresh fruit, this incen-



106 Alberto Vald6s, Hernin Hurtado, and Eugenia Muchnik

tive did not apply to agricultural exports.) Furthermore, tariffs were
relaxed. During the first years of the Frei administration, the uniform
equivalent tariff was 94 percent. By 1970, it had fallen to 38.6 percent
(see table 4-1).

Along with the pivotal 1967 land reform law, the government took
several other steps related to agriculture. Farm prices were allowed to
rise more quickly than nonagricultural prices, a larger share of all
available credit was allocated to small and mid-size farms, and a
single agricultural land tax (based on potential farm productivity) was
substituted for the variety of existing taxes. Moreover, farms taken
over by the government were exempted from the land tax-in effect,
another form of redistribution of wealth. Also significant was the
creation of a National Institution of Agricultural Research (INIA) at
Santiago, and the beginnings (in 1966) of government investment in
reforestation.

The Frei administration had also committed itself to supporting
organized labor. However, real increases in urban wages during the
1965-70 period went far beyond existing government guidelines. The
government then faced a tradeoff between the stated objective of
raising farm prices and a need to restrain real wages in the non-
agricultural sector and thus reassure investors in that sector. Excep-
tionally favorable terms of trade (caused by higher prices for copper),
together with greater revenues from tax reform, allowed an expan-
sion in government credit. The budget deficit began to rise quickly,
however, and large real wage increases for both urban and rural
workers again raised the specter of galloping inflation.

The Allende Administration (1970-73)

Frei's successor as president of Chile was Salvador Allende, a social-
ist who won election with about 37 percent of the vote. Supported by
a left-wing coalition, Allende laid out a program to achieve socialism
in Chile that included government expropriation of large industrial

firms, farms, and private banks, intensified agrarian reform, and fur-
ther redistribution of income to the poorest workers.

Prodded from the left, the Allende government moved ahead in
ways that disrupted the economy. The attempt to nationalize indus-
try caused industrial production to stagnate, the intensification of
agrarian reform reduced farm output, and the sharp leftward tilt of

the government produced a boycott of Chile by foreign investors. The
government then tried to reactivate idle industrial plants by adopting
a policy of monetary expansion. Meanwhile, faced with a high and
rising rate of inflation, the government abandoned the crawling peg
system. To protect Chile's floundering industrial sector, the Allende
regime then reverted to protectionism.
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With money plentiful and goods scarce, inflation accelerated, and
the government attempted to curb it by instituting price controls on
essential goods, including food. Predictably, the combination of in-
tense inflation and official ceiling prices led to the formation of black
markets and food shortages. The Allende government reacted to this
situation by attempting to monopolize all sales and purchases of
wheat, corn, and several other farm products, as well as fertilizer.
This attempt to control farm markets, however, was no more success-
ful than the regime's attempt to control industry. In 1973, the net
losses of industrial firms directly controlled by the government
amounted to more than US$500 million.

The Allende period was also a time of rising budget deficits. By
1973, the deficit amounted to almost 24 percent of gross domestic
product, and inflation was out of control, running at an annual rate of
more than 400 percent. By presiding over a descent into economic
chaos, the Allende government lost the support of the middle class
and had few defenders when it was toppled by a military coup in
September 1973.

The Military Government (1973 to Present)

The new government, led by army general Augusto Pinochet, acted
quickly to halt the economic turmoil. Most of the price controls im-
posed during the Allende years were lifted, wage increases were
postponed, and strikes, collective bargaining, and political activity by
labor unions were curtailed. The military government also did what it
could to improve Chile's trade position. The peso was devalued, the
crawling peg system was put back into place, and successful attempts
were made to extend the schedule of repayments of foreign loans.

The new regime made it clear that its chief goal was to end Chile's
flirtation with socialism and to reinvigorate the country's capitalist
economic system. Spokesmen for the new government placed em-
phasis on such traditional views as letting private markets establish
prices, reducing the role of government in the economy, liberalizing
trade, and strengthening private ownership. Legal ceilings on inter-
est rates were adjusted upward and then completely removed. Real
interest rates, which had been negative because of inflation, turned
positive. Furthermore, preferential interest rates for operators in cer-
tain sectors, including agriculture, were abolished. After relying on
government loans with subsidized interest rates for many years, most
farmers found the open market to be their only source of loan funds.

In 1975 the military government began a new experiment in trade
liberalization. Together with the elimination of almost all nontariff
barriers, tariffs on most imported goods were rapidly reduced. At the
start of the new liberalization episode, the uniform equivalent tariff



C, Table 4-1. Agricultural Prices, Protection and Exchange Rate, Related Variables, 1960-86
00 -Direct

nominal Uniform Real Absorption Foreign Rate of growth
protectionb equivalent exchange relative terms of of agricultural

Years Pricesa (percent) tariffe rated to GDPe trader GDP

Alessandri
1960-64 100 17 94 100 1.03 100 -0.3

Frei
1965 117 19 94 109 0.99 278 2.0

1966 120 22 76 115 0.99 202 21.2

1967 116 -7 76 118 0.99 151 3.0
1968 114 -11 76 128 0.99 161 4.7

1969 125 -12 39 134 1.02 187 -11.4
1970 135 1 39 144 0.99 170 3.6



Military government
1975 225 -14 95 245 1.02 80 4.8
1976 259 -8 33 317 0.97 87 -2.9
1977 238 44 20 295 1.02 75 10.4
1978 209 15 14 240 1.03 75 -4.9
1979 223 0 10 246 1.03 78 5.6
1980 216 8 10 233 1.04 71 3.6
1981 184 7 10 202 1.1 61 3.7
1982 162 7 10 177 1.02 54 -2.1
1983 186 8 18 206 0.97 58 -3.6
1984 162 35 25 229 1.01 54 7.1
1985 238 18 26 285 0.97 51 5.6
1986 306 33 20 295 0.96 54 8.7

a. Domestic agricultural to nonagricultural prices. Agriculture includes wheat, milk, and beef.
b. Measures weighted average of direct nominal protection on wheat, beef, and milk.
c. Methodology defined in Final Report.
d. Defined as E, times the ratio of the U.S. Wholesale Price Index to the Domestic Price of Home Goods, where E, is the official exchange rate.
e. From Banco Central.
f. International export prices divided by international import price.
Source: Hurtado, Vald6s, and Muchnik (1990).
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was 95 percent. Two years later, it had fallen to 20 percent (see table
4-1) and was used primarily to protect producers of certain essential
agricultural products, such as wheat, sugarbeets, oilseeds, and milk
and milk products.

Economic stabilization did not come quickly, however. By 1978,
Chile's annual rate of inflation was still 50 percent, investment was
still sluggish, and the working class was unhappy over lagging wages
as well as the continued curb on union activity.

The regime removed a number of restrictions on the financial sec-
tor, and to deal with a low level of investment liberalized the rules on
inflow of foreign capital. And to pacify wage earners, the government
in 1979 indexed wage increases to the rate of inflation and relaxed the
restrictions on the unions' right to strike.

The liberalization efforts had positive effects. Inflation was reduced
and capital inflows in 1980 were doubled what they were in 1979. In
1981 they doubled again. Real wages increased substantially, and real
gross domestic product grew by more than 7 percent in 1980.

This revival was shortlived, however. The worldwide recession of
1980-82 did not spare Chile, and in 1982 the government was forced
to abandon both wage indexation and the fixed exchange rate
adopted in 1979. Then in 1982, faced with an acute shortage of foreign
exchange, the government decided to raise tariffs. Meanwhile, the
steep rise in interest rates and a high level of private borrowing
brought about an increase of 40 percent in Chile's external debt.
Recovery from the recession began in 1984, and by 1987 the economic
crisis had been overcome.

Measures of Intervention in Agricultural Prices

As described in the previous section, the prices of agricultural prod-
ucts in Chile have been subject to a wide array of interventions.
Sector-specific interventions (that is, direct intervention in prices)
have included government-mandated minimum and maximum
prices, trade controls, and government allocation of agricultural
inputs. Economywide policies have also affected agricultural
incentives.

This section first presents measures of direct intervention in the
prices of each of the five selected products. Wheat, beef, and milk are
important import-competing products, while apples and grapes are
important exportables. In 1969, a typical year, these five products
accounted for approximately 43 percent of the total value of Chile's
agricultural production Department of Agricultural Economies, Uni-
versidad Catolica (DEA-UC 1976). Wheat, moreover, has played a
singular role in the establishment of prices, in the sense that other
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crop prices were fixed in explicit relation to wheat prices during the
period of study.

Measuring Direct Intervention

To measure the direct nominal protection rate (NPR) and the effective
protection rate (ERP), border and domestic prices must first be ad-
justed to make them comparable in terms of location, quality, time of
comparison, and other differentials not resulting from policy inter-
vention. The adjustments were as follows:

Meat. In 1974, after establishing regulations on foot-and-mouth
disease, Chile began to restrict imports of live cattle from Argen-
tina. Although Argentinian cattle were cheaper than those from
other countries, they often were afflicted by the disease. These
restrictions can be viewed as trade distortions, or alternatively as
optimal interventions in the presence of market failure caused
by externalities. Consequently, two time series for the border
prices of beef were prepared for this study-one for imports of
live animals and one for imports of boneless meat.

Two adjustments were made to assure comparability under two
scenarios analyzed with respect to foot and mouth disease. In the first
case, the c.i.f. price of imported cattle was adjusted to make it compa-
rable to the wholesale domestic price by including quarantine costs,
sanitary inspection costs, other fees and commissions, the cost of
transport to Santiago, and the profit margins of importers. In the
second case, the c.i.f., price of imported boneless meat was adjusted
only by the profit markup of importers, because c.i.f. quotations take
into account the costs of moving the product to Santiago. The latter
series was used to simulate the border price of live cattle.

* Milk. The border price of milk refers to the price of powdered milk,
the product actually traded. Because the c.i.f. price does not spec-
ify the fat content of the traded product, adjustments were made
to make domestic (fluid) milk and imported (dry) milk compara-
ble. Other adjustments were made to make domestic and border
milk prices comparable. These included adjustments to take ac-
count of transportation and other costs incurred between the port
of Valparaiso and the capital of Santiago, and for seasonality.
These two adjustments yielded the powdered milk price that
would have prevailed under free trade in Santiago.

Because domestic producers react primarily to the price paid for
fluid milk, we then assessed the impact of changes in the price of
powdered milk on fluid milk. We began by assuming that changes in
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the price of powdered milk were fully transmitted to the price of fluid
milk. We then found, however, that changes in the price of powdered
milk were only partly transmitted because these changes led to a
redistribution of regional milk output. These partial results are the
results presented below.

Wheat. The first adjustment was to include domestic transport
costs and other costs required to transport imported wheat to San-
tiago. The second was to adjust prices on the basis of differences in
quality (that is, the proportions of soft and hard wheat) in im-
ported and domestic wheat. Our analysis indicated that differ-
ences in quality explained only about 2 percent of the 20 percent
difference in the costs of domestic and imported wheat during the
period 1960-64, and approximately 4 percent during the period
1971-84.

A third adjustment was to take account of seasonality in wheat
prices. The standard practice in Chile in determining levels of protec-
tion is to compare average domestic wheat prices at harvest time with
import prices at the time of import. The results of this comparison
have led to claims that Chile's wheat mills behave as monopsonists
because they pay lower prices for domestic wheat. Imports, however,
only appear on the domestic market after domestic supplies have
been exhausted. Meanwhile, the imported wheat is stored at the
mills, and the costs of storing it must be taken into account. When
this is done, the difference between the imported and the domestic
price falls from 20 percent to about 2 percent. This seems to refute the
allegations of monopsony. (Expected devaluations of the peso were
taken into account in estimating the costs of imports.)

* Apples and grapes. The f.o.b. prices of these two products were
adjusted by the amount of export subsidies for each year, and by
exchange rate adjustments for those years during which a pre-
mium exchange rate prevailed. In addition, an adjustment for
quality was necessary. The domestic prices of apples and grapes
could not be used, since exports are of better quality than those
sold domestically. Hence, the domestic prices of export-quality
apples and grapes were estimated by generating f.o.b. price series
at the packinghouse level.

Quantitative Results of Direct Intervention

The actual producer prices of wheat, beef, and milk during the period

1960-84 remained more stable than those of apples and grapes. This
is not surprising, since the first three are products whose share of
urban household expenditures is considerably larger than the share
of the latter two. Although domestic wheat prices reflected the jump
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in world prices that occurred between 1973 and 1975, the stability of
the real prices of the three products during most of the period is
striking.

Table 4-2 presents direct nominal and effective rates of protection.
Milk and beef show a contrast. There was consistent positive nominal

protection for milk production throughout the period (between 16
and 186 percent), compared with persistent taxation of beef prior to
1975 (-10 to -26 percent). When cattle became less tradable owing to
foot and mouth disease regulations (after 1975), it enjoyed a slight

degree of protection. Nominal protection of wheat production was

positive (between 5 and 44 percent), except during the years 1970-74,
which was a period of exceptionally high world prices. Apples and
grapes experienced positive protection before 1975, benefiting from
export and exchange rate subsidies. They had no protection thereaf-
ter. Fluid milk production was highly protected until 1964. From then
on, it received nominal protection of between 16 and 20 percent. The
processing of domestic fluid milk into powdered milk, whose analysis
is presented in Trade, Exchange Rate, and Agricultural Pricing Policies in
Chile, was highly protected throughout the period.

It is commonly argued that input subsidies fully compensate
farmers for lower output prices. Relative to most developing coun-
tries, Chilean agriculture makes intensive use of tradable inputs, and
so one should expect a significant difference between nominal and
effective rates of protection. Although several inputs were subsidized
(such as credit), others were taxed (nitrogen fertilizers). Given differ-
ences in the share of tradable inputs in costs among farm products,
one would expect that the difference between nominal and effective
protection would vary across products.

The effective protection rates were based on direct comparisons
between the domestic and border prices of inputs for some years, or
according to tariffs on others, based on 1977 input-output coeffi-
cients. Intervention was computed for a broad range of tradable in-
puts, including tractors, fuel, fertilizer, seeds, herbicides, fungicides,
insecticides, milking machinery, feed supplements, and breeding
stock.

Table 4-2 shows that (except for beef before 1980, milk from 1965 to
1974, and fruits after 1975) effective rates of direct protection were
positive. In some cases, input subsidies reinforced protection. The
differences between nominal rates of protection and effective rates of

protection were substantial during the 1960-75 period, but in later
years the differences virtually vanished. Under both the nominal rate
of protection and the effective rate of protection, beef cattle were
taxed, the effective rate being negative except in the 1980-84 period.
High support for milk, as measured by the nominal rate, is reduced
drastically if the effective rate is used. Indeed, the positive nominal



Table 4-2. Average Annual Direct and Total Price Interventions to Agricultural Producers, 1960-84
(percent)

Nominal Rate of Protection
Direct Total

Period Wheat Beef Milk Apples Grapes Wheat Beef Milk Apples Grapes

1960-64 5 -10 186 11 12 -41 -49 61 -37 -37

1965-69 13 -26 39 27 28 -17 -45 2 -4 -4

1970-74 -11 -24 16 42 44 -28 -38 -4 14 16

1975-79 9 5 28 0 1 33 27 56 22 23

1980-89 15 8 16 0 0 2 -5 2 -7 -7

Effective rate of protection
1960-64 25 -9 96 23 21 -37 -54 0 -36 -37

1965-69 17 -31 -23 34 14 -14 -47 -42 3 -5

1970-74 135 -30 -23 56 53 93 -33 -25 39 47

1975-79 20 -3 22 -11 -1 77 -16 28 32 47

1980-84 18 6 1 -25 -3 2. 3a la -20 -10a

a. The reported averages are for the period 1980-82.
Source: Hurtado, Vald6s, and Muchnik (1990).
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rate in the period 1965-74 becomes a negative effective rate. One
unexpected result was the positive nominal rate and the higher posi-
tive effective rate for fruit production during the years 1960-74, fol-
lowed by virtually zero direct (the nominal rate) protection for grapes
during the period 1975-84; the effective rate was negative. This is
paradoxical when one considers that Chile's boom in fruit production
and fruit exports took place after 1975-that is, after protection
ceased. Exchange rate misalignment (discussed in next section), the
complex regulatory framework for exports, and the risk of expropria-
tion under land reform were, we postulate, deterrents against invest-

ment in fruit production before 1975.
Overall, policy reforms implemented between 1974 and 1978 re-

sulted in a significant decline in direct intervention, except in the case
of wheat. Although they varied with world prices, rates of direct
intervention were lower between 1975 and 1984 than they were be-
tween 1960 and 1974.

Measures of Total Intervention

Total NPRs and ERPs were both calculated. To obtain the ERPs, value
added was estimated in the nonagricultural sector. We disaggregated
that sector into twelve subsectors (three exportable, five importable,
and four home goods sectors) for which effective protection rates
were calculated.

To obtain measures of total intervention, the real exchange rate
(RER) had to be adjusted to its equilibrium value. The RER was as-
sumed to be a function of the foreign terms of trade (TOT), commer-
cial policy, real wages in the public sector, domestic absorption rela-
tive to GDP (which generally depends on fiscal and monetary policies
and permanent income expectations), and a variable to capture the
change in the export share of the industrial sector relative to indus-
trial output. Most of the variables in that equation are shown in table
4-1. This equation was estimated, and the results were used to obtain
the equilibrium RER.

The year 1969 was selected as a base year when macroeconomic
variables were considered to be sustainable in the long run. The cur-
rent account was almost in balance, the government deficit as a per-
centage of GDP was relatively low (0.4 percent), the inflation rate (30
percent) was close to its trend for the period, the unemployment rate
was low (4 percent), and gross investment was close to the historical
average. The level of trade intervention that year was considered in
calculating the equilibrium real exchange rate. In obtaining the equi-
librium real exchange rate, fluctuations in the real exchange rate
owing to changes in commercial policies (based on changes in the
equivalent tariff) and "excessive" absorption and real wages (that is,
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above the levels in 1969) were eliminated, using elasticities obtained
by the real exchange rate regression. As an illustration, the required
devaluation to eliminate real exchange rate misalignment fluctuated
from more than 100 percent in 1961-62 to 24 percent in 1968, 2 percent
in 1970, -35 percent in 1977, and 9 percent in 1982.3

During the Frei administration, domestic agricultural relative prices
were higher than during the Alessandri administration, particularly
in 1966, 1969, and 1970 (table 4-1). This rise exceeded the increase in
world prices. It is important to note that the higher domestic farm

prices were mainly the result of a higher real exchange rate (col-
umn 5) and a reduction in the equivalent tariff (column 4) and not of
higher direct (nominal) protection to agriculture, except in 1965-66
(column 3).

During the Military government, farm prices rose sharply com-
pared with 1970 (column 1, table 4-1). International prices increased
in 1975-76, which explains a fraction of the rise in domestic prices
during those years, but then it declined drastically. Nominal (direct)
protection to agriculture changed from negative in 1975-76 to 44 per-
cent in 1977, followed by a low positive protection rate until 1984,
when it rose significantly (column 2). This last rise coincided with
years of low world prices.

Our analysis indicates that the Frei administration and the Military
government improved incentives to farmers in comparison with the
Alessandri administration. There was considerable fluctuation in
farm prices relative to nonagricultural prices and in nominal protec-
tion for agriculture (except during 1980-83), but, as will be shown
later, the farm price fluctuation was less than that of border prices.
The analysis also indicates that the major determinants of higher farm
prices under the Frei and military governments were the higher real
exchange rate and lower industrial protection, which demonstrates
that the effects of total intervention on relative agricultural prices
were dominated by the effects of indirect intervention. This is shown
in table 4-2. In several years, when direct intervention produced posi-
tive protection, indirect intervention led to lower or, often, negative
total protection. In addition, wide variations were found in direct
nominal and effective protection among the five products, which sug-
gests that further thought should have been given to defining sectoral
policies.

The Impact of Removing Price Intervention, 1960-84

This section presents the results of a simulated elimination of price
intervention, showing what would have happened to agricultural
output, consumption, trade, and the government budget if the gov-
ernment had not intervened in Chilean agricultural prices during the
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period being studied. The analysis is postulated on the view that
sector-specific policies influence resource allocation within agricul-
ture but that economywide intervention has a greater impact on the
long-term growth of agriculture.

Which variables are to be taken as exogenous in analyzing the
supply response to prices is a complex question. Exogenous factors
are defined here to include certain production parameters (carrying
capacity for livestock; labor requirements per hectare), the growth of
the rural labor force, world prices, gross domestic product, the real
interest rate, the economy's total stock of capital, and wages in the
nonagricultural sector. In the short-run response analysis, it was as-
sumed that total capital and labor supply in agriculture were given,
and that nonagricultural prices have no impact on allocation within
agriculture in the short run. The allocation of capital and labor to
agriculture was assumed to reflect agriculture's profitability relative
to the rest of the economy. The output model further assumes that
changes in relative profitability are linked to relative effective rates of

protection. Actual effective rates of protection were estimated for 13
sectors of the Chilean economy, and the undistorted value added for
1960-84 was computed. The investment and migration equations
were provided by Coeymans and Mundlak. The estimate related to
investment was then used to generate a new series on capital stock in
agriculture in the absence of intervention, assuming a given level of
total capital in the economy. This total capital turned out to be an
influential constraint on the expansion of aggregate agricultural
output.

Agricultural wages were estimated from a sector supply and de-
mand model for labor, where nonagricultural wages were assumed as
given. Given the labor requirements for each sector, as well as intra-
sectoral capital allocation, nonagricultural wages, and total supply of
labor in agriculture, the model determines agricultural wages. These,
in turn, are used in the migration equation to determine the next
year's labor supply in agriculture.

An output supply model was used to determine changes in output
in response to changes in relative prices (both products and inputs)
and changes in the amount of capital allocated to each activity. The
amounts of capital allocated to the production of beef, milk, fruit
(including wine), and annual crops were estimated as a function of
the relative prices of these products and of the lagged values of spe-
cific forms of capital.

An effort was made to incorporate explicitly the interdependence in
supply when simultaneous changes occur in the prices of several
commodities. Thus, acreage functions were estimated, including pa-
rameters to capture cross-effects-for example, how number of live-
stock affects the amount of crop acreage. Such cross-effects turned
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out to be quite significant in determining the combination of farm
outputs that would have occurred without price intervention.

Another interaction is the one between productivity and price
changes. Empirically, this is difficult to measure. The productivity of
land used for wheat and fruit production (yield per hectare) was
allowed to vary as a result of changes in the price of fertilizers and in
the number of tractors, which in turn depends on crop prices. Pro-
ductivity in livestock production, however, was treated as exog-
enously determined.

Effect on Output of Removal of Direct Intervention

The cumulative proportional output and input effects owing to re-
moval of direct intervention are presented in table 4-3. The analysis
postulates that sector-specific policies will mainly influence a realloca-
tion of land, labor, and capital within agriculture to higher produc-
tivity activities through changes in the output mix without changing
the total amounts of capital and labor devoted to agriculture. This
contrasts with economywide intervention, which can have a greater
impact on the long-term growth of agriculture as migration of labor
and capital takes place between sectors in response to changes in
agricultural terms of trade. Nonintervention in prices was assumed to
start in 1960, and its effects are cumulative year by year. The main
effects on output would have been as follows:

* During most of the period analyzed, beef production would
have been reduced by 11 to 16 percent, and the supply of milk
by 11 to 19 percent. As reported earlier, milk production during
the period 1960-74 was systematically protected, whereas cattle
production was not. Because the two activities are linked, the
results suggest that milk production strongly influences the
overall level of livestock production.

* The amount of land planted with fruit trees would have in-
creased. The average cumulative effect would have been an in-
crease of about 11 percent above the actual figure for fruit acre-
age for the period 1960-84. During the period 1963-74, however,
the planted area would have been about 20 percent larger. This
reflects the fact that fruit production was unprotected relative
to other sectors despite the occasional existence of export
subsidies. 4

* Wheat output during the years 1960-69 would have shown little
change, but output would have been substantially higher during
the period 1973-84. After 1965, wheat acreage would have ex-
panded because of a decline in the number of livestock.5
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Table 4-3. Cumulative Change in Selected Agricultural
Variables after Removing Direct Price Interventions, 1960-84
(percent)

Category 1960-64 1965-69 1970-74 1975-79 1980-84

Wheat production 0.3 3.9 17.9 33.0 32.8
Beef production -2.6 -11.1 -16.9 -12.5 -13.5
Milk production -19.3 -13.9 -6.2 -11.4 -12.1
Wheat acreage 2.9 4.4 18.0 32.9 29.7
Fruit acreage 8.3 20.4 21.0 -0.7 5.8
Beef livestock -1.5 -4.2 -4.1 -14.0 -14.8
Tractors -2.8 -6.7 -6.4 19.6 21.6
Agricultural labor force 0.2 1.9 6.4 7.1 2.2a
Agricultural wages 0.6 -0.4 3.0 -3.4 1.0a

Agricultural value
added -2.9 -2.2 -0.3 11.1 11.0b

a. Includes 1981 and 1982.
b. Includes 1980, 1981, and 1982.
Source: Hurtado, Vald6s, and Muchnik (1990).

Effect on Output of Removal of Total Intervention

Simulation of total nonintervention consists of hypothesizing a policy
of free trade, maintaining the real exchange rate at equilibrium (cor-
rected for commercial policies, absorption and real wages in the pub-
lic sector), and correcting for direct intervention. In analyzing total
intervention, capital and labor in agriculture were assumed to be
endogenous and to respond to their returns in agriculture relative to
those in the rest of the economy. The results in table 4-4 are:

* Fruit, and wheat, and wine would have been the subsectors
most favored by total nonintervention, particularly wheat and
wine after 1974. Given a policy of free trade and an equilibrium
real exchange rate, the amount of land planted in fruit (primarily
table grapes) would have been approximately 15 percent higher
in the 1965-74 period. This implies that the export expansion
that has occurred since the late 1970s would have started at least
ten years earlier if there had been no intervention. By 1982, the
difference in output would have been considerably smaller
(around 6 percent), because most types of price intervention had
been removed by then. 6

* Actual wheat production was consistently less than it would
have been under a nonintervention scenario. It is interesting to
note, however, that direct intervention had a greater impact on
wheat production than total intervention did. During the period
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Table 4-4. Cumulative Change in Selected Agricultural
Variables after Removing Total Price Interventions, 1960-82
(percent)

Category 1960-64 1965-69 1970-74 1975-79 1980-82

Wheat production 1.5 2.6 15.1 28.9 30.8
Beef production -1.7 -9.7 -13.5 -10.2 -11.2
Milk production -14.5 -11.9 -1.8 -6.1 -8.3
Wheat acreage 2.9 1.5 12.2 26.1 23.5
Fruit acreage 3.1 16.0 18.9 -1.9 5.9
Beef livestock -1.0 -2.7 -1.5 -11.5 -12.5
Tractors 1.7 1.6 2.9 29.9 32.4
Agricultural capital 0.8 3.4 6.0 7.6 7.2
Agricultural wages 0.5 1.6 6.7 7.4 3.1a
Agricultural labor force 0.5 -0.4 3.3 -3.4 1.31
Agricultural value

added -1.9 -2.4 0.9 10.1 10.8

a. Includes 1981 and 1982.
Source: Hurtado, Vald6s, and Muchnik (1990).

1974-82, wheat production in the absence of all intervention
would have been around 30 percent higher than actual produc-
tion (see table 4-4). Most of this increase in wheat output would
have come from acreage expansion, resulting in part from a
reduction in beef and milk production.

* Beef production in the absence of total intervention would have
been very similar to its actual level until the late 1960s, and then
would have fallen below its actual level by around 12 percent.

* The actual amounts of fluid milk produced during the study
period were larger than what they would have been without
intervention, particularly during 1960-69 (by about 13 percent).
During the rest of the period, actual milk production was higher
than what it would have been without any intervention by a
range of 1.8 percent to 8.1 percent.

* Under the nonintervention scenario, total agricultural capital
would have remained similar to actual agricultural capital dur-
ing the 1960-69 period but would then have been 3.5 to 7.5
percent above the actual values.

* Agricultural GDP under nonintervention would have been rela-
tively similar to actual agricultural GDP during 1961-74, but
would have been approximately 7 to 17 percent higher during
1975-82. These increases would have been the result of remov-
ing direct intervention.

Overall, the farm output mix would have changed under a nonin-
tervention scenario. Production of annual crops and fruit would have
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been larger, and beef and milk output would have been smaller, than
they were. Wheat production would have expanded significantly,
especially after 1973, even relative to overall annual crop production.

The results reported so far assume underemployment in agricul-
ture. But since demand for agricultural labor would increase after the
elimination of intervention, wage income per worker would rise as a
result of more hours worked. However, one needs to measure
whether the rise in wages is large enough to invalidate the assump-
tion of underemployment. Analysis suggests that under a noninter-
vention scenario, real wages in agriculture would have been slightly
higher than actual wages, particularly during the periods 1968-70 and
1973-75, and would have been less than actual wages in the years
1977-78. Overall, however, the differences are small, except in the
period 1970-79. Agricultural employment under the nonintervention
scenario (see table 4-4) would have been very similar to actual em-
ployment during the period 1960-69 and would have been increased
during the years 1970-74 because of the expansion that would have
occurred in wheat acreage. Labor availability in the absence of inter-
vention would have not imposed a binding constraint on output. Two
considerations are relevant here. One is that the reduction in rural/
urban migration observed in the simulation would have prevented
significant increases in rural wages. Second, wages outside of agricul-
ture were assumed to be unaffected by the simulations.

Although indirect intervention in Chile had a greater impact on
agricultural incentives than direct intervention did, the differences in
the cumulative change in aggregate agricultural output predicted by
the supply model are in general small, except for the large divergence
predicted for 1970-74. The puzzle has important policy implications,
to which we turn.

Output expansion from the removal of indirect intervention would
have come from a higher share of capital and labor reallocated to
agriculture, mainly from the home goods sector. The parameters used
for the intersectoral migration and investment functions, for which
the only source available at the time (1986) was preliminary estimates
by Coeymans and Mundlak, had relatively low elasticities. More re-
cent estimates by these authors (1988) obtained higher elasticities.
Even so, we believe there are still unresolved questions in those
econometric estimates, probably resulting in a systematic downward
bias in the aggregate supply response to the removal of total price
intervention. For example, 1965-73 was a period of drastic agrarian
reform in Chile, which probably inhibited private investment in activ-
ities with long gestation periods, such as fruit trees, beef cattle, and
land improvements. Furthermore, while the terms of trade did in-
crease substantially in the 1970s and 1980s relative to the 1960s, this
increase was not so much the result of higher sectoral prices but



122 Alberto Vald6s, Herndn Hurtado, and Eugenia Muchnik

mainly the result of changes in the real exchange rate and reduction
in industrial protection (table 4-1). Except for the new industrial pol-
icy since the late 1970s, the other determinants of indirect effects were
highly unstable. This could affect the output effects, if one considers
that the approach to aggregate agricultural supply response in this
study postulates that incentives to agricultural production were also
associated with policies in the nonagricultural sector and to foreign
conditions, mainly terms of trade and supply of foreign credit. How
the "elasticity" of response would have changed with lower price
and exchange rate variability, and with more credible policies, is per-
haps not captured adequately by the available econometric estimates.

We believe the potential aggregate agricultural response to higher
agricultural terms of trade is higher than the one predicted in this
study. But for this to take place, in addition to prices, three other
determinants are influential. One is real interest rates. Farm output in
Chile is highly sensitive to real interest rates and supply of credit.
These rates were high during most of 1975-84, inhibiting output re-
sponse. Second, the often undefined limits between the public and
private sector in the 1960s and early 1970s created considerable uncer-
tainty about property rights, and, hence, returns to private invest-
ments. Third, expectations about long-run economywide economic
conditions are crucial for a sector in which a large part of the output
expansion comes from highly capital-intensive activities (fruit, live-

stock) which take years before yielding profits, and are tradable. Only
the first of the three determinants was treated explicitly in the supply
model.

Effect on Foreign Exchange Flows of Removing Direct
and Total Intervention

The foreign exchange flows that would have resulted from the re-
moval of direct price intervention reflect the changes in production
and input demand predicted by the supply model discussed above,
and in final consumption. The variables in this computation are
wheat, beef, and milk production, changes in fruit acreage, and
changes in the quantities of tractors and agricultural machinery, both
of which are assumed to be imported. Changes in domestic consump-
tion of fertilizers and pesticides were also estimated, based on price
elasticities of demand and the changes in retail prices that would have
occurred as a result of eliminating protection. As part of the computa-
tion of consumption effects, the cost-of-living index was recomputed
(using a simulated free trade CPI) to simulate the effect of removing
price intervention. It is relevant to stress that the calculations on
foreign exchange effects pertain to the agricultural sector only and do
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Table 4-5. Foreign Exchange Effect of Removing Direct Price
Interventions on Selected Agricultural Products and Inputs,
1960-84
(millions of U.S. dollars)

Category 1960-64 1965-69 1970-74 1975-79 1980-84

Wheat 0.3 2.3 41.1 62.0 41.2
Beef 6.5 18.1 13.9 -24.5 -38.6
Milk -5.8 -4.3 -3.5 -9.3 -13.0
Fruits 0.3 1.4 2.6 -0.2 18.3
Nitrogen 0.0 -0.4 -0.4 -0.3 -0.6
Tractors 0.4 0.8 -0.3 -7.5 -2.6
Other machinery -0.1 -0.2 -0.2 0.0 0.0
Total 1.6 17.7 53.2 20.2 4.7

Source: Hurtado, Vald6s, and Muchnik (1990).

not indicate the overall effects on the trade balance or the current
account.

Elimination of direct intervention would have induced an increase
in net foreign exchange earnings in eighteen of the twenty-five years.
However, the increase in foreign earnings resulting from the increase
in agricultural net export revenues would have been only a small
share of Chile's total export revenues between 1960 and 1970. The
increase in farm export revenues would have been 2 to 7 percent
during the years 1972-76, but after 1977 would have become insignifi-
cant because intervention had become much smaller (table 4-5).

The difference between what actually happened and what would
have happened without intervention emerges with particular clarity
when the effects of total intervention are considered (see table 4-6).

Table 4-6. Foreign Exchange Effect of Removing Total Price
Interventions on Selected Agricultural Products and Inputs,
1960-82
(millions of U.S. dollars)

Category 1960-64 1965-69 1970-74 1975-79 1980-82

Wheat 11.5 7.5 36.1 50.9 51.7
Beef 52.1 25.4 27.6 -15.5 12.7
Milk 2.6 1.0 5.8 -2.5 -2.7
Fruits 0.1 0.9 2.2 -1.4 11.8
Nitrogen 0.9 0.6 0.8 0.1 0.4
Tractors -0.4 0.1 -2.0 -9.1 -6.7
Other machinery -0.2 -3.2 -3.8 -1.6 -1.0
Total 66.6 32.3 66.7 20.9 66.2

Source: Hurtado, Vald6s, and Muchnik (1990).
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Chile's agricultural trade earnings under a nonintervention scenario
would have been much more substantial during 1960-64. That is,
foreign exchange earned from agricultural trade as a percentage of
total export earnings would have been 10 percent higher. During the
period 1965-74 the earnings from agricultural exports would have
ranged from 1 to 8 percent more. After 1977 the increase would have
been less significant. In absolute terms, the estimated increment
would have ranged from a high of US$166 million in 1974 to a low of
US$24 million in 1979.

Wheat and beef would have been the principal products causing a
change in the trade balance. If intervention had not occurred, their
higher domestic prices would have resulted in greater domestic pro-
duction and lower domestic consumption, thus resulting in a reduc-
tion of imports. Wheat in particular would have become an export-
able during most years, especially during the period 1962-65 and in
the years after 1974.

The substantial expansion in net farm exports that actually took
place, beginning in 1983-84, is beyond what we would expect from
extrapolating the model's projections. A reasonable hypothesis is that
the regulatory framework and the economic policies of the early 1980s
were drastically different from those in the 1960s and early 1970s.
Thus, the econometrically estimated parameters could reflect a high
inelasticity with respect to investments in products requiring a long
gestation period (such as fruits) in the 1960s and 1970s. In contrast,
guarantees against expropriation of land, a high real exchange rate
(except during 1979-82), and a strong political commitment toward an
outward-oriented trade policy probably gave investors different ex-
pectations after 1973.

Effect on the Government Budget of Removal of Direct Intervention

During the period under study, the government collected duties on
imports of wheat, beef, milk, fertilizer, tractors, and agricultural ma-
chinery, and collected revenues from a tax on domestically produced
wine? Government expenditures included fertilizer subsidies, subsi-
dized credit,8 rail transport subsidies, forestry subsidies, and draw-
backs on selected agricultural exports. The Food Marketing Board
(ECA) generated revenues from its operations in some years and
suffered losses in others, and was accounted for accordingly. Food
consumption subsidies for preschool children and pregnant mothers
in low-income families were also important.

The effects of direct agricultural pricing policies on the government
budget during the period 1960-83 are summarized in table 4-7. The
table shows that pricing policies had a negative effect on the govern-
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Table 4-7. Summary of the Effect of Pricing Policies
on the Government Budget, 1960-83

Total Total Net Total Budget
Period revenuesa expenditureSb revenuesc budgetd deficite

(annual average of millions of 1985 (average annual
Chilean pesos) percentage rate)

1960-64 1,625 3,929 -2,304 -0.7 -3.4
1965-69 10,112 7,159 2,953 0.5 5.6
1970-74 14,144 8,883 5,261 1.4 5.1
1975-79 8,593 3,445 5,148 0.8 8.1
1980-83 6,256 2,755 3,501 0.5 -5.7

a. Includes tariff revenues, taxes on wine production and operational surplus of
ECA, the parastatal. The period 60-64 does not include 1960. The period 80-83 does not
include 1983.

b. Includes the milk program, subsidies on fertilizers and railway transport, credit
subsidies from INDAP, CORA, and Central Bank, drawback on exports, and opera-
tional deficit of ECA.

c. Corresponds to (a)-(b).
d. Ratio between net revenues and total government expenditure. The period 60-64

does not include 1960. The period 70-74 only includes 1970 and 1974. The period 80-83
only includes 1980 and 1981.

e. Ratio between net revenues and government budget deficit. The period 60-64
does not include 1960. The period 70-74 only includes 1970 and 1974. The period 80-83
only includes 1980 and 1981.

ment budget between 1960 and 1964; thereafter, the government de-
rived revenues because of direct intervention in agricultural prices.
The effect during the years 1978-81 was not too different from the one
observed for the years 1955-70. The last two columns of table 4-7
present estimated net revenue as proportions of the total government
budget and the government budget deficit. Annual net losses owing
to pricing policy during the years 1960-64 ranged from 0.5 to 1.1
percent of the government budget, which was equivalent to 2.0 to 5.7
percent of the total budget deficit. From 1965 onward, annual net
revenues from direct intervention in agricultural pricing ranged from
0.3 to 2.8 percent of the total budget. Compared with other develop-
ing countries, including Argentina and Brazil, agricultural price inter-
vention had only minor effects on Chile's budget.

Effect on Sectoral Income Transfers

The effects of direct intervention in farm prices on foreign exchange
earnings and intersectoral income transfers were at the forefront of
the debate on agricultural price policy in Chile during the 1950s and
1960s. At that time, the negative agricultural balance of trade was
offered as evidence of the inefficiency of agriculture and a reason for
land reform. Although there was some recognition of the possibility
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of transfers out of agriculture because of output price policies, the
counterargument was that agriculture was subsidized by public in-
vestments and input subsidies. To measure the intersectoral trans-
fers, we must include public investments, input subsidies, and reve-
nues from direct taxation.

The level and the composition of public investment in Chilean agri-
culture varied significantly between 1960 and 1984. Between 1967 and
1969, outlays of the Development Corporation (CORFO) for new state
companies involved in marketing farm inputs and farm products in-
creased substantially. The late 1960s also saw a major rise in govern-
ment expenditures on agrarian reform. By 1970, the last year of the
Frei administration, government outlays for agrarian reform pro-
grams constituted more than 60 percent of total public investment in
agriculture.

Under the Allende administration in the early 1970s, the govern-
ment created numerous vertically integrated state enterprises to mo-
nopolize the processing and marketing of agricultural goods. These
included ECA (cereals), ENAFRI (fruit), SOCAGRO (meat), CO-
MARSA (oil seeds), SACOOP (vegetables), and SOCORA (exports
from farm cooperatives). Meanwhile, expenditures for agrarian re-
form remained strong.

Under the military regime that assumed power in 1973, the aggre-
gate level of government expenditures on agriculture declined, and
there were shifts in spending priorities. Funding for agrarian reform
came to a halt in 1979, after all the expropriated land had been as-
signed. The military government also reduced expenditures on farm
parastatals by selling most of them to the private sector. Expenditures
on forestation, however, increased substantially, and by 1983 such
expenditures accounted for 25 percent of all government outlays on
agriculture. What did not change under the military government-
and what has remained stable ever since the creation INIA in 1964-
has been the percentage of agricultural sector expenditures for re-
search and development. These have remained at about 15 percent
ever since 1964.

Three different estimates of government investment in agriculture
were made for this study. The first estimate includes all expenditures,
including those made to support land reform. This estimate includes
appropriations for purchases of land and other assets, as well as
subsidized loans not allocable to specific products. The second esti-
mate is similar to the first, except that it omits the government outlays
made to support agrarian reform. The third estimate is like the sec-
ond, except that it omits subsidized loans to small farmers by Insti-
tuto Nacional de Desarrollo Agropecurario (INDAP). It is the second
estimate that is used here.
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Agricultural Credit Subsidies

Chile historically has shown a predilection toward using preferential
credit to stimulate agricultural production. Estimates of the amount of
credit granted by the Central Bank, the Banco del Estado, CORA, and
INDAP during the period 1960-83 were used to estimate the annual
subsidy, based on the London interbank offered rate (LIBOR) plus 6
percent-the latter being the estimated country risk. In general, short-
term loans provided a larger absolute subsidy than longer-term loans,
partly because of the smaller volume of longer-term credit and partly
because the outstanding balances of the latter were adjusted for
inflation.

Government Revenues

The sources were revenues from land and wealth taxes (the latter

during 1964-74), sales taxes (later replaced by a value added tax), and
the wine tax that was collected during 1960-83. The value added tax

has become the major source of tax revenue from agriculture, despite
a significant increase in land tax receipts.

The Change in Resource Transfers Resulting from Removal
of Direct Intervention

The change in value added that would have occurred if government
intervention in agricultural prices had been removed, measured at
the actual level of agricultural production, is shown in table 4-8. The
table indicates that:

* Beef production was taxed from 1960 to 1974 and subsidized
from 1975 to 1984. Wheat production was mostly taxed during
the years 1970-79 (especially 1970-76) and was subsidized in the
other years of the study period. There was a consistently posi-
tive transfer of resources to milk producers throughout the pe-
riod. Fruit producers also received a positive, albeit small,
transfer.

* The domestic prices of nitrogen fertilizer, pesticides, tractors,
and machinery were higher than border prices throughout the
period 1960-84, which caused transfers of resources from agri-
culture for virtually the entire period.

* When both output and input prices are considered, we find that
producers of the five agricultural products suffered a net trans-
fer loss during the period 1965-79. However, they had net trans-
fer gains during the years 1960-64 and 1980-84. We attribute this
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Table 4-8. Resource Transfers into and out of Agricultural
Sector Due to Removal of Direct Price Intervention, 1960-84
(millions of 1985 Chilean pesos)

Category 1960-64 1965-69 1970-74 1975-79 1980-84

Wheat 155 438 -426 -456 583
Beef -687 -2,539 -2,467 343 658
Milk 884 528 321 585 362
Grapes 5 21 50 5 0
Apples 5 21 53 0 0
Nitrogen -19 -209 -627 -95 -204
Phosphorus 235 -5 270 -102 -210
Pesticides -1 -28 -68 -101 -103
Tractors -30 -256 -255 -248 -43
Other machinery -23 -135 -39 -76 -34
Total 524 -2,164 -3,188 -145 1,009

Note: (+ = in; - = out)
Source: Author's calculations.

latter gain to the implementation of a price bands scheme from
1982 to 1984. Producers of these five farm products received
positive transfers during the Alessandri administration, suffered
negative transfers during the Frei and Allende administrations,
and suffered negative transfers during the first two or three
years of the military regime. During the rest of the period, trans-
fers were positive.

Table 4-9 shows the overall transfers after both direct and indirect
intervention have been eliminated. Overvaluation of the exchange

Table 4-9. Resource Transfers into Agricultural Sector Due
to Removal of Total Price Interventions, 1960-84
(average millions of 1985 Chilean pesos per year)

Category 1960-64 1965-69 1970-74 1975-79 1980-82

Wheat -3,562 -1,209 -803 3,113 64
Beef -6,366 -5,939 -3,170 4,851 -487
Milk 392 85 295 2,062 29
Grapes -28 11 64 292 -99
Apples -23 2 53 288 -44
Nitrogen 319 -35 -1,128 -861 270
Phosphorus 808 282 305 -1,116 -13
Pesticides 99 35 -59 -350 -22
Tractors 392 -64 -67 -978 -7
Other machinery 219 -20 -57 -303 91
Total -7,750 -6,852 -4,567 6,998 -218

Note: (+ = in; - = out)
Source: Author's calculations.
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rate changed the direct positive transfers to agriculture during the
1960-64 period into negative transfers out of agriculture and rein-
forced the transfer of resources out of agriculture during the period
1965-74. Large transfers to agriculture during the years 1976-77 were
the result of undervaluation, followed by small positive transfers un-
til 1980. Transfers of resources to agriculture turned negative during
the 1981-82, again reflecting overvaluation. Note that the years of
overvaluation placed an implicit tax on the product prices received by
farmers but reduced the implicit tax on the prices of inputs. The net
effect was a substantial transfer of resources out of agriculture during
the study period, except during the years 1975-79.

A summary of the resource transfers into and out of agriculture is
presented in table 4-10. This table shows both the transfers caused by
price intervention and those resulting from government expendi-
tures. The last two lines of the table report absolute net values (in
1985 pesos) of direct and total price intervention. The table categories
of taxes, subsidies, and price transfers show net transfers into agricul-
ture before 1975 because of direct intervention and prior to 1980 be-
cause of total intervention. After 1975, taxes increased substantially in
real terms, while credit subsidies declined. An increase in transfers
into agriculture from eliminating total intervention was observed dur-
ing the period 1965-74, although the figures exclude expenditures on
land reform. The first five listings in table 4-10 refer to all of agricul-
ture, while the rest refer to the five products only. This probably

Table 4-10. Transfers in and out of Agriculture if
All Intervention is Removed, 1960-84
(average millions of 1985 Chilean pesos per year)

Category 1960-64 1965-69 1970-74 1975-79 1980-84

Taxes -3,637 -6,019 -6,833 -9,847 -19,581
Public investment 6,815 10,605 9,206 5,022 4,527
Research & extention 438 835 1,363 1,492 1,504
Credit subsidy 4,250 6,699 18,055 967 2,830
Transport subsidy 149 894 499 0 0
Subtotal 8,015 13,014 22,290 -2,366 -10,720
Direct price intervention 524 -2,164 -3,188 -145 1,009
Total price intervention -7,750 -6,852 -4,567 6,998 -218
Net transfer (direct) 8,539 10,850 19,102 -2,511 -9,711
Net transfer (total) 265 6,162 17,723 4,632 -10,938

Note: In taxes, the first period does not include 1960, the period 1975-79 does not
include 1978, and the last period includes only 1980 and 1981.

In public investment, the first period does not include 1960 and the period 1970-74
includes only 1970 and 1974.

In research and extention the last period does not include 1984.
The subsidy on railway transport applied only between 1964 and 1973.
(+ = in; - = out)
Source: Author's calculations.
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Table 4-11. Net Transfers as Proportion of GDP, 1961-81
(average annual percentage)

Removing Removing
direct total

Period distortions distortions

1961-64 0.62 0.16
1965-69 0.59 0.33
1970-74a 0.53 0.63
1975-79b -0.13 0.28
1980-81 0.32 -0.22

a. Includes 1970 and 1974.
b. Does not include 1978.
Source: Author's calculations.

exaggerates net transfers into agriculture because it excludes taxation
on commodities other than the five included in this estimate. Table
4-11, on transfers relative to GDP, shows that total net transfers to
agriculture through the elimination of all types of intervention would
have been equivalent to approximately 5 percent of agricultural GDP
(except during the years 1970-74), or less than one-half of 1 percent
of GDP.

Income Distribution Effects of Removing Intervention

The price of food historically has been a sensitive issue in Chile,
because urban lower-income households spend a much greater share
of family income on food than do those with larger incomes. To the
extent that higher prices to producers result in higher rural employ-
ment, however, price intervention can have profound repercussions
on rural labor income. Because there have been no household budget
surveys representative of rural areas of Chile, our analysis of the
effects of price intervention on personal income covers only urban
areas. Conversely, analysis of the effects of price intervention on
functional income applies only to agriculture.

The analysis of household real income concentrates on changes in
the cost of the food basket of low-income and medium-income urban
families relative to the cost of the food basket for the high-income
group.9 The analysis is then broken down to show the impacts of
direct and indirect intervention. Differences in the composition of
household expenditures among income classes and in price interven-
tion among commodities influence the personal income distribution
effects.

On the basis of a 1977-78 survey of urban households in metro-
politan Santiago, three income groups were specified-the lowest-
income quartile, the upper-income quintile, and a medium-income
category covering 55 percent of all households. Approximately one-
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Table 4-12. Percentage Change in the Relative Cost of the

Consumers Basket for Low and Medium Groups with Respect
to the High Income Group, 1960-84

Removing Direct Removing Total
Intervention Intervention

Low Medium Low Medium
Period income income income income

1960-64 -1.5 1.3 10.1 7.8
1965-69 -0.8 0.2 8.9 5.8
1970-74 3.0 2.1 12.1 6.5
1975-79 -0.1 0.5 -0.3 -1.5
1980-84 -2.4 -1.1 -0.3 -0.1

Source: Author's calculations.

third of expenditures by the three income groups were for home
goods. The consumption basket of the high-income families con-
tained more manufactured importables and nontradables, but the
share of food was lower. Among food imports, wheat derivatives
(bread and others) were the most important items, followed by milk,
cheese, and eggs, and then meats.

Table 4-12 presents the percentage changes in the annual cost of the
food basket of a typical low- and a typical medium-income urban
household as a result of removing all intervention. Because wheat
and milk were protected, removing direct intervention would have
slightly decreased the cost of food to low-income households (except
for the period 1970-74) but would have raised the cost of food for
medium-income families (except for 1980-84) relative to the cost of
high-income families. The taxation of beef would have affected the
high-income group more, given the lesser importance of beef in the
food basket of low-income families. Intervention in the price of milk
implicitly taxed the medium-income family less than the upper-
income family because of the smaller share of milk and milk products
in the medium-income diet.

Overall, direct intervention did not have a significant impact on the
food costs of low- and medium-income consumers relative to high-
income consumers. The change in the relative cost of the consumer
baskets of the first two groups that would have resulted from the
elimination of such intervention would have been less than 2.5 per-
cent in most years.

Total intervention had a greater impact on income distribution be-
fore 1974. During the period 1960-74, removal of total intervention
raised the cost of living for low- and middle-income households by
between 6 and 12 percent relative to that of high-income households
because the richer households consumed more protected importables
and nontradables. After 1974, however, total intervention had no
effect on income distribution (except in 1977).
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These results reflect the instantaneous effects of intervention on
personal income, which are politically sensitive. The long-run effect,
however, may be different as a result of changes in employment and

wages in agriculture. Thus, there is a need to examine the effects on
wages and returns to capital, which we do next.

Effect of Removing Direct and Total Intervention on Returns
to Labor and Capital

We first determine the evolution of the total wage bill in agriculture

when both direct and total intervention are assumed away. We then

measure the impact of price intervention on labor's share of income.
Agricultural wage and rural urban migration equations were used to
estimate annual real wages per worker and employment of hired
labor under two scenarios.

Table 4-13 shows the evolution of labor's actual share of agricultural
income in real terms over the period 1960-81. During 1960-71 it in-
creased by about 12 percent, but it then fell during 1972 and 1973, so
that the share in 1975-79 was about 30 percent below that of 1970-74.
By 1980-81, it had recovered to the level observed during 1970. Com-
paring labor's actual share of income with hypothetical evolution of
the real wage bill under our two scenarios shows that the elimination
of direct intervention would have caused no systematic difference in
labor's share of the sector's income; eliminating all intervention
would have lowered labor's share of sectoral income, relative to the
actual, except during 1980-81.

Changes in the real wage bill arise from either changes in real
wages or in employment. Taxing wheat production through exchange
rate overvaluation and industrial protection reduced employment rel-
ative to a situation of no intervention. For example, removal of total
intervention in 1974 would have raised the real wage rate by some 14
percent. Protection for wheat production, as in 1977, however, meant
that labor demand would have been lower without intervention. In
turn, this would have lowered the real wage rate by 13 percent during
1978.

Table 4-13. The Share of Labor Income in Agricultural GDP
under Alternative Policies, 1960-81

Removing Removing
Period Actual direct total

1960-64 0.34 0.41 0.25
1965-69 0.36 0.34 0.23
1970-74 0.38 0.28 0.21
1975-79 0.27 0.23 0.18
1980-81 0.30 0.32 0.31

Source: Author's calculations.



Chile 133

These results reflect the importance of wheat in Chilean agricul-
ture. Although wheat farming is not very labor-intensive in compari-
son with other commodities, such as fruit, the large amount of land in
wheat suggests that more labor was employed in wheat production
than in all other agricultural activities combined.

According to national account estimates, labor's actual share of
agricultural income ranged from 22 to 45 percent during the 1960s and
1970s. It rose from 37 to 45 percent during the period 1971-72 but
declined substantially in 1973. Between 1973 and 1984 it remained
below the 35 percent of the 1960s.

Effects of Price Interventions on Domestic Price
and Consumption Stabilization

One objective of agricultural price intervention is to reduce the trans-
mission of border price variability into domestic markets. Given the
wage-good character of some farm products, trade policy instruments
are often used to try to reduce food price variability. This objective is
distinct from those underlying the levels of nominal protection. In
this section we first address the question of what domestic price
variability would have been if there had been no price intervention,
relative to the actual variability that prevailed during 1960-84. This is
followed by an analysis of the extent to which fluctuations in domes-
tic food production influenced aggregate domestic consumption and
food prices.

We used several alternative measures of variability to capture varia-
tion in both prices and annual changes in prices, and they all indi-
cated the same results. Our results indicate that the actual price vari-
ability of wheat, beef, and milk was substantially less than it would
have been in the absence of direct intervention. For grapes and ap-
ples, however, there were no statistically significant differences be-
tween actual price stability and price stability in the absence of direct
intervention. Domestic price stability (at the official exchange rate)
was clearly sought for products with a large weight in total household
expenditures. Wheat (and its derivatives), meat, and milk (and its
derivatives) and weights of 10, 8, and 4 percent, respectively, in the
consumer price index (CPI). In contrast, apples and grapes had a
combined weight of only 2.5 percent. The same results (except for
wheat) were found if it were assumed that all price intervention had
been eliminated. We would expect direct intervention to be used to
achieve price stability, of course, since macroeconomic policies are
normally used to achieve other objectives, such as reductions in un-
employment, deficits in the current account, and inflation.

Were fluctuations in production associated with fluctuations in do-
mestic consumption (availability) or prices? We found a relatively
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high positive correlation between production and consumption of
wheat (0.48), milk (0.50), and beef (0.81). In short, the analysis indi-
cates that agricultural trade policy reduced the transmission of border
price variability to the domestic prices of products that had significant
weight in the cost-of-living index. This applies to direct intervention
(that is, at the official exchange rate), and not to indirect intervention.
But the policy did not eliminate all association between fluctuations in
per capita production of tradables and consumption of wheat, milk,
or beef.

The Political Economy of Price Intervention

This interpretation of Chilean economic policy involves the inter-
pretation of motives, which is an exercise fraught with risk. Our
model is offered as a framework for developing a number of scenarios
consistent with the evidence examined. Alternative scenarios may
also be consistent with that evidence. Intervention in agricultural
prices can be seen as part of a set of policies that also include interven-
tion in labor and capital markets. By intervening in farm prices, the
government attempts to achieve a compromise among different pres-
sure groups.

Given enough policy instruments, a government can have consid-
erable effect on real wages and the sectoral distribution of income.
Unquestionably, however, the policy changes described here were
strongly influenced by events that could not be foreseen by policy-
makers.10 Five pressure groups were identified: agricultural workers,
agricultural capitalists, nonagricultural workers, nonagricultural cap-
italists, and retirees or pensioners.

During the period 1960-71, the price structure was significantly
distorted, interest rates were generally subsidized, and the rate of
inflation was usually high. During the period 1974-84, however, di-
rect intervention was gradually reduced, tariffs were reduced to a
uniform low rate, the capital market was liberalized, and foreign
credits to private institutions were allowed. During the second period
the annual rate of inflation decreased to around 20 percent.

Intervention during the 1961-70 period reflects the attempts of the
government to effect a compromise between urban workers and agri-
cultural and nonagricultural capitalists. In contrast, the process of
economic reform during the period 1974-83 was much broader in
scope. During the 1961-70 period the simple correlation coefficient
between real wages and the real exchange rate was 0.77 whereas, for
the period 1975-83 it was 0.67, while the real exchange rate was found
to be strongly correlated with relative agricultural prices for the whole
period (0.81). This suggests that the effect of agricultural price policies
on real wages was asymmetric in both periods. This raises the ques-
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tion of whether farm prices could have been liberalized after 1974 if
the activities of trade unions had not been curtailed.

Our model relates agricultural prices to real wages and labor costs
in the nonfarm sector through

(1) WNAIPNA WNAP + A NA

where WNA/PNA represents the real wage as a cost to nonagricultural
employers (that is, deflated by the nonagricultural price index),
WNA/P represents the real wages of urban workers (that is, deflated
by a consumer price index), a is the share of income that urban

workers spend on agricultural goods, and PAIPNA represents relative
farm prices (all variables measured in logarithms).

Farm prices vary as a result of changes in the real exchange rate,
changes in agricultural price policy, and changes in the prices of
nonagricultural goods. Assuming that real urban wages (WNAIP) re-
main constant, a rise in farm prices implies a rise in urban labor costs

(WNAIPNA)*
Even though agriculture's share of GDP was small, the share of

agriculture in total consumption was large. Those in the lowest quin-
tile spent 50 percent of their income on food, and food costs for all but
the rich amounted to 40 percent of their income. Although transfers
to agriculture as a share of GDP were small, that does not necessarily
mean that agricultural pricing policy did not have an effect on real
urban wages. Therefore, we focus on urban wages rather than on
transfers to agriculture.

During 1960-71, Chile's labor unions became strong enough to win
wage increases that exceeded government guidelines. In short, urban
wages during the period were not much affected by government
policy. After 1974, by contrast, the government was able to exert
much more influence on urban wages. The data suggest that one
government objective after 1974 was to maintain urban wages as a
constant fraction of urban income. This implies that urban labor costs
also remained constant.

Results of the Model

Given the level or real urban income, equation (1) shows a positive
correlation of 0.67 between relative farm prices and labor's share of
nonagricultural income (0) for the period 1960-71. The correlation
between the real exchange rate and 0 was 0.60.

For the period 1975-83 0 was assumed to be determined by govern-
ment policy, which implies a given WNA/PNA. This then produces a
negative correlation between relative farm prices and urban wages
(WNA/P). Empirically, this association proved to be true, with a cor-
relation coefficient of -0.73.
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In summary, farm prices were set by the government between 1960
and 1971, whereas wages were determined by the labor market. Both
prices jointly determined the urban cost of labor, and that affected the
return to nonagricultural capital. In the period 1974-84, however, 0
(and WNAIPNA) were set by government policy, so that policies affect-
ing PAIPNA determined real urban wages.

Investment and employment are not fixed in the long run, how-
ever, and our long-run model shows the link between changes in
farm prices and changes in nonagricultural investment. If real wages
(WNA/P) in the nonagricultural sector in 1960-71 were fixed exog-
enously (and therefore the labor market did not clear), increases in
farm prices raised the 0 and WNAIPNA, thus reducing returns to capital
and, therefore, reducing nonagricultural investment as well.

To ameliorate this effect on nonagricultural investment, the govern-
ment could have subsidized interest rates, and in this way compen-
sated investors. In a world of downward wage rigidity like that of
1960-71, interest rates could be interpreted as the instrument that was
used to prevent the higher labor costs resulting from higher farm
prices from depressing nonagricultural investment. Alternatively, the
government could have avoided raising farm prices to avoid depress-
ing nonagricultural investment and partially compensated farmers by
expanding cheap credit.

Thus, in the 1960-71 period, agricultural labor played the role of a
slack variable for the government, given the strong labor movement
in urban areas and the government's desire to avoid reductions in
nonfarm investment. The losers in this situation were the agricultural
laborers and the pensioners whose savings were used to finance sub-
sidized credit programs.

Farm prices in each year of the period 1965-70 were higher than the
average for the years 1960-64. This was the result of price-fixing poli-
cies, border regulations administered by an ECA, and the crawling
peg exchange rate policy implemented in 1967. In public speeches,
government officials insisted that land reform would be successful
only if agricultural prices were attractive enough to induce new in-
vestments in agriculture." In summary, the creation of powerful
trade unions in agriculture, combined with land reform, raised farm
prices substantially.

This increase in farm prices should have induced an increase in
urban labor costs, thus adversely affecting nonagricultural invest-
ment. The fact that nonfarm capital accumulation did not decline
significantly was a result of an expansion in subsidized credit. As a
percentage of total nonagricultural capital, loans granted by the
Banco del Estado were 74 percent larger in 1970 alone than in the
entire 1960-64 period. This credit, usually at subsidized and often
negative real interest rates, helped to increase the profitability of non-
agricultural private investments. Indirect evidence suggests that re-
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tired workers paid for part of the subsidy, because pensions increased
significantly less than urban wages.

The increase in farm prices to 1970 favored agricultural growth but
depressed nonagricultural growth and capital accumulation. Because
agriculture accounted for no more than 10 percent of total GDP, the
costs of this strategy were more visible than its benefits. Yet, it should
be recognized that wage increases were more responsible for the
depressive effect on urban capital accumulation than the higher farm
prices were. It is likely that real urban wages would have increased
even if farm prices had remained constant. This could have been
done without raising urban labor costs WNAIPNA only by decreasing
farm prices. That was not a realistic alternative, however, given the
agriculture's desire to aid agriculture.

Finally it should be noted that the rural-urban conflict created by
the increase in farm prices also became a conflict inside the govern-
ment. The following quotation is illustrative:

(Ministries of) Ecomony and Agriculture consistently disagreed
over the question of agricultural prices in relation to inflation. Di-
rinco prevailed upon its ministry to insist on the stabilization of
food costs to the consumer. Delaying price increases until the very
last minute, however, placed a financial squeeze on the agricultural
sector and meant that the cooperatives under the supervision of the
Ministry of Agriculture operated at a loss. When the costs of pro-
duction of "asentamientos" were superior to revenues, CORA had
to restrict new investment and appeal for deficit financing, and the
Ministry of Agriculture argued that the lack of economic incentives
for the "campesinos" detracted from the social goals of the pro-
gram . . . (Cleaves 1974: 97).

At the end of 1973, the new military regime faced hyperinflation,
low levels of foreign reserves, a disrupted productive structure, and a
huge fiscal deficit. Subsidized credit was out of the question. The
implementation of a drastic stabilization program and trade liberaliza-
tion in 1975 led to a drastic decline in real urban wages. That decline
helped to prevent a further fall in nonagricultural investment.

During the years 1974-77, farm prices rose sharply above the 1970
level as a result of both an increase in the real exchange rate and the
implementation of trade liberalization. By 1976, relative farm prices
were almost two times higher than in 1970. This increase in farm
prices did not imply an increase in 0, however. Urban wages declined,
and in 1975 were only 60 percent of wages in 1970. Because of the fall
in real wages, the increase in farm prices did not impose many costs
on nonagricultural capitalists. The rate of growth in industrial capital
during these years was relatively low compared with historical

values, owing mainly to the government's policy of severely restrict-
ing expenditures in an effort to reduce the deficit. Furthermore, for-
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eign political constraints forced the government to generate a current
account surplus in 1976. Between 1975 and 1977, agricultural output
grew at rates substantially higher than the historical ones. Capital
accumulation in rural areas during this period was negative, how-
ever, as a consequence of extremely high domestic real interest rates
and reductions in the amount of credit available to small farmers.

Foreign credit inflows increased significantly during the years
1978-82, inducing a fall in the real exchange rate, which depressed
farm prices. The foreign credit allowed increases in urban wages and
greater investment in the nonagricultural sector, however. Urban real
wages in 1981 surpassed the 1970 level for the first time, and 0
reached the level of 1970. Both investors and laborers in the urban
sector benefited, but net external debt increased and the agricultural
sector grew at a slower rate.

Mainly because of an abrupt fall in external capital inflows, Chile's
situation became critical in 1982. The government reacted by dras-
tically increasing the real exchange. In the process, farm prices in-
creased substantially. The new agreements favored capitalists (urban
and rural) at the expense of workers. The increase in farm prices did
not affect nonagricultural investment, mainly because urban real
wages fell below the 1970 level.

Implications of Alternative Policy Options

The impact of agricultural prices on the urban wage rate and on the
return to capital in the nonagricultural sector, as well as a non-
agricultural investment equation was estimated. The empirical esti-
mates should be interpreted with care because the underlying struc-
ture of the urban labor market changed over the period of estimation.
The estimated short-run model (constant overall capital) and the
long-run investment equations were econometrically quite robust. It
is worth highlighting that the observed impact of changes in farm
prices over the real cost of labor to employers (WNA/PNA) is high. We
get an elasticity of 0.68, which is higher than the share of all agri-
cultural products in the cost-of-living index.

Four dynamic simulations within the sample period were per-
formed in order to test the model. In these simulations, discussed
below, farm prices and the real exchange rate were treated as exog-
enously determined.

Absence of Total Intervention with Rigid Real Wages
in the Urban Sector.

This scenario assumes an increase in farm prices while urban real
wages remain in the same as those that actually prevailed during the
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period under analysis. An increase in farm prices has two effects.
Resources (capital and labor) should flow into agriculture, and sec-
ond, labor's share of urban income should increase, reducing the
profitability of urban capital and, thereby, depressing urban capital
investment. For the period 1961-70, a significant fall in urban capital
investment is observed, especially when total price intervention is
removed. In fact, under this scenario, nonagricultural capital invest-
ment in 1971 would have been only 79 percent of the actual figure. If
only commercial and direct intervention are removed, this percentage
becomes 90 percent.

Earlier it was shown that, as a consequence of removing all inter-
vention, the stock of agricultural capital in 1982 would have been
about 7 percent larger than it actually was. Because agricultural capi-
tal was only 10 percent of total capital in 1982, it suggests that, when
urban real wages are rigid, nonintervention might have adverse con-
sequences on capital accumulation in the economy as a whole, and on
employment as well. Our simulation indicates that, assuming no in-
tervention, nonagricultural employment would have been 94 percent
of the actual figure in 1971, and 87 percent, assuming no direct and
commercial intervention. However, it is difficult to believe that urban
wages would have grown systematically while employment grew at a
slower rate. Eventually, a rise in unemployment would debilitate the
power of labor unions, allowing a decrease in wages.

For the period 1977-83, the analysis shows the consequences for
nonagricultural capital of commercial nonintervention and total non-
intervention in a context where urban wages remain at the levels that
actually prevailed. If only commercial policy intervention in both agri-
culture and nonagriculture is removed, the level of nonagricultural
capital remains quite similar to its actual value during the period
1976-83. This is the outcome when direct intervention has been used
to protect some products but not others. The net effect is that for the
period 1976-83, undistorted farm prices would have been quite simi-
lar to the prevailing ones, leaving the level of nonagricultural capital
virtually unchanged. The above considerations suggest that when
trade liberalization took place, the behavior of urban wages did not
place binding restrictions on farm price policy.

Absence of Total Intervention with a Constant Fraction
of Labor Income in Nonagriculture (0)

Under this scenario, all intervention is assumed to be nonexistent and

is set at the levels that actually prevailed during the 1960-71 period.
Direct intervention in agricultural and nonagricultural prices is re-

moved under two alternatives: one when 0 is maintained at its pre-
vailing level, and the other when industrial real wages are maintained
at their prevailing actual values.
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Absence of Total Intervention with Urban Real Wage at 1964 Level

This scenario indicates that industrial wages held at the 1964 level
would have substantially reduced the adverse effects of noninterven-
tion on industrial investment. In 1971, the level of industrial invest-
ment, assuming no direct intervention, would have been only 6 per-
cent below the actual figure. Clearly, however, keeping wages
constant would have caused difficulties with the urban labor unions.

Nonintervention and the Use of Subsidized Credit

It should be clear at this point that a policy of nonintervention in
agricultural prices generates a conflict with nonagricultural capitalists
and urban workers. Theoretically, at least, a policy of providing abun-
dant subsidized credit would prevent this problem. The model was
used to estimate the amount of public credit that would have been
required to keep urban real wages and nonagricultural investments at
the actual levels, assuming no intervention of any kind. This alterna-
tive did not seem to be feasible, however. The additional credit that
would have been required to compensate the urban sector, assuming
no intervention, would have been between 6.7 and 32.6 percent of
total public expenditure in each selected year.

Summary and Implications

These results suggest some important considerations with relation to
the feasibility of agricultural price liberalization policy. A combination
of a "cheap credit" policy and a wage policy oriented to the control of
excessive wage demands will reduce the cost of agricultural price
liberalization in terms of capital accumulation in urban sectors. Then,
it is easier to liberalize agriculture during a period when the country
enjoys a stronger situation in its external accounts, such as favorable
terms of trade, foreign exchange reserves or access to external bor-
rowing, so as to ease the burden of adjustment for those sectors who
will lose in the short run. Finally, the liberalization process should be
implemented within a macroeconomic framework that should be con-
sidered "feasible" by the economic agents. To be feasible, this frame-
work should include compensation mechanisms designed to share
the costs of agricultural liberalization between different pressure
groups in the country. If these costs are not shared, the conflict with

urban workers (in the case of a too restrictive wage policy), non-
agricultural capitalists (in the case of exaggerated wage demands), or
nonvoluntary savers (in the case where an excessive credit subsidy is
required), will be inevitable. If economic agents foresee the commer-
cial policy reform as a feasible project they may believe in the success
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of the experiment, allowing capital and labor to flow faster, which, in
turn, would allow the benefits of the reform to be captured earlier.

The approach suggests that: (a) The analysis of a farm price policy
reform is enriched if it is analyzed in conjunction with other related
policies. In Chile, it is difficult to understand agricultural price policy
if the analysis fails to consider urban wage and credit policies, and (b)
The approach highlights the importance of capital accumulation in
the economy. In an economy where agriculture is a small fraction of
GDP, implications of other policies on capital accumulation in the
nonagricultural sector acquire importance.

The analysis of the Chilean economy suggests a tradeoff between
(1) agricultural terms of trade; (2) real wages in the urban sector; (3)
return to capital in the nonagricultural sector; (4) foreign borrowing;
and (5) the supply of domestic subsidized credit. Raising farm prices
(1), and maintaining the levels of (3), (4), and (5) implies a drastic
decline in urban real wages (2).

*The policy simulation examined in this study consists of moving
from actual (distorted) agricultural prices to border prices after cor-
recting for exchange rate misalignment and elimination of industrial
protection. An implication of (a) above is that these policies have
potential effects on variables such as wages, functional distribution of
income, and others, which could differ significantly according to
what is assumed about other related policies (that is, credit, urban
wages, foreign capital flows, and so forth).

Furthermore, (b) implies that agricultural price policy could affect
not only the intersectoral allocation of capital, but also overall capital
accumulation in the economy. This effect will vary according to which
related policies prevail. The effect on overall capital accumulation
may be particularly important in middle-income countries where food
is an important share of consumer expenditures, and where the non-
agricultural sector is relatively large and could be negatively affected
by an increase in farm prices. Conversely, in lower-income countries
where the agricultural sector is large relative to GDP, increases in
capital accumulation in agriculture and the probable increase in agri-
culture's demand for nonagricultural goods and services may offset
the direct effects of higher PAIPNA on investment in the non-
agricultural sector.

Three findings of this study are especially notable. First, indirect
intervention in agricultural prices in Chile had a much greater impact
on the agricultural sector than direct intervention. That is, Chile's
macroeconomic policies (including its policy of protecting domestic
industry) led to overvalued real exchange rates that adversely af-
fected the agricultural sector.

The reason that agricultural producers ignored these types of inter-
vention until the 1980s is unclear. One explanation may be that the
effects of indirect intervention are, by nature, less visible than the
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effects of direct intervention in prices. Another possible explanation
is that agricultural producers believed that they had little influence on
macroeconomic policies (which were unstable in any case) and that
they consequently paid more attention to direct intervention, over
which they had much more influence.

Then, our study indicates that in assessing the impact of eliminat-
ing intervention in agricultural prices, government intervention in
other markets (for example, factor markets) cannot be ignored. Spe-
cifically, the operations of the labor market may have a strong effect
on what happens to the economy when intervention in agricultural
prices is halted.

Finally, an end to agricultural price intervention will lead in the
short run to losses of income for certain groups. The chances that the
reform will succeed-that is, persist over time-will depend on
the political power of those groups and the size of the losses they
suffer. The availability of additional resources to compensate those
groups for their losses during the transition period (for instance,
through an increase in terms of trade) will make the reform more
likely to succeed.

Notes

1. Our special thanks go to Maurice Schiff and Anne 0. Krueger for their
suggestions, and to Juan Eduardo Coeymans and Yair Mundlak for providing
us with investment and migration functions and some time series on capital.
We would also like to thank Jorge Cauas, Sebastian Edwards, Yair Mundlak,
Larry Sjaastad, and the participants at project workshops for constructive
comments. We are greatly indebted to Jorge Quiroz and Pablo Barahona for
helping us plan the study and doing the laborious computations required.

2. All figures for area are expressed in hectares of equal productive capac-
ity measured in basic irrigated hectare (BIH) units.

3. The exchange rate misalignment was calculated using both the regres-
sion analysis used for the simulations, and an elasticity model similar to the
one used in the other country studies in this volume. The misalignment was
similar regardless of the method used.

4. Wine production during 1974-84 would also have increased. A relatively
small increase in vineyard acreage would have been complemented by higher
yields per hectare, resulting from lower nitrogen fertilizer prices.

5. We should warn that the output effects are based on estimates of protec-
tion at the official exchange rate, which are quite different from previous
estimates of the protection for wheat and livestock, owing mainly to discrep-
ancies in the adjusment made here to compensate for border prices.

6. The actual area planted in vineyards was consistently less than it would
have been in the absence of all intervention, particularly after 1975, when the
acreage would have been approximately 14 percent larger than the actual.
The increase would have been the result of nonintervention in vine grape
prices and a cross-price effect with competing crops.
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7. Tariff revenues are overestimated because scheduled import tariff times
import values was used instead of actual tariff revenues. State agencies such
as ECA, Banco del Estado, and CORA were exempted from import tariffs.
Unfortunately, no information was obtained on tariff revenues on these
items.

8. Subsidized credit from CORA and INDAP, but not credit from Banco del
Estado because the later represents a transfer from savers.

9. The methodology did not allow calculation of the proportional income
gain or loss by income group but only of one income group relative to another
income group. To calculate the former, one needs to know whether the ad-
justment in the real exchange rate is from adjustment in the nominal ex-
change rate or from the price of home goods. This was not determined from
the model.

10. Under this approach, the focus is on interventions affecting the relative
prices of agricultural and nonagricultural products (PAIPNA), rather than in
explaining those sectoral policies affecting prices within agriculture, the latter
reflecting direct price interventions. The intersectoral approach was chosen
because (a) economywide policies had a bigger impact on prices than direct
policies (particularly during 1960-75); (b) the output mix in most farms is
quite diversified, particularly in central Chile; (c) agriculture represents a
small fraction of GDP and food represents a high share in urban consumer's
expenditures (half of CPI basket). Thus, food prices influence real wages.

11. See CorvalAn (1969) for a speech by the Minister of Economics offering
a social justification for raising farm prices.
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Colombia

Jorge Garcia Garcia

This chapter analyzes the impact of government intervention on Col-
ombian agricultural prices during 1960-83, the factors that deter-
mined the extent of that intervention, and its variations over time.
The analysis covers direct intervention in agricultural prices at the
product and input levels, and indirect intervention resulting from
macroeconomic and exchange rate policies.

The first section introduces the main characteristics of the Colom-
bian economy and its agricultural sector, and describes the types of
government intervention in agricultural prices. The next sections pre-
sent the effects of intervention on relative producer and consumer
prices, agricultural output, net foreign exchange earnings, net gov-
ernment revenues, price stability, real transfers into and out of agri-
culture, and income distribution. The final section offers a brief his-
tory of agricultural pricing policies during the twentieth century and
analyzes the factors that motivated reform of those policies.

Four products-coffee, cotton, rice, and wheat-were selected as
representative of Colombian agriculture. Altogether, these four prod-
ucts account for about 45 percent of the value of Colombia's annual
crop output. Colombia is the world's second largest producer of cof-
fee, exports of which generate around 40 percent of Colombia's for-
eign exchange earnings. Cotton is also economically important; cot-
ton production has a large impact on agricultural employment as well
as on economic activity at the regional level. Wheat was selected
because it is an important food commodity that is perennially impor-
ted by Colombia, even though the country's domestic wheat pro-
ducers are regularly protected in their efforts to compete with foreign
suppliers. Rice was also selected for analysis because of the govern-
ment's intervention in Colombia's rice market. Intervention here has
taken two forms-prohibition of rice imports when the price of do-
mestic rice was not competitive internationally, and prohibition of
exports when domestic rice did become competitive, chiefly because
of production of new, high-yield varieties.

144
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An Overview of the Colombian Economy and the Agricultural
Sector

Colombia's 1985 census showed the total population to be about 28.5
million. The annual rate of population growth accelerated from 2
percent in the 1940s to almost 3.4 percent in the 1950s, fell to 2.8
percent in the mid-1960s to early 1970s, and fell again to 2.0 percent in

the 1973-83 period. Rural-urban migration was the main factor in
increasing the urban share of total population from less than one-
third in 1938 to almost two-thirds in 1982.1

Evolution of the Economy. Total gross domestic product (GDP)
expanded at an annual average rate of 5.1 percent a year be-
tween 1960 and 1983, while per capita income increased 2.7
percent a year during the same period. Between 1960 and 1967,
the economy grew at a rate of 4.7 percent a year. Diversification
and expansion of noncoffee exports, together with increased
domestic savings and investment, induced more rapid growth
during 1967-74, when the rate reached 6.4 percent a year. The
rate slipped to 5.4 percent during the 1974-78 period, and then
tapered off to 2 percent between 1979 and 1983 because of
stabilization measures and the world recession.

Agriculture, manufacturing, and trade were Colombia's major
growth sectors during the study period. Agricultural expansion
picked up sharply in the late 1960s and continued throughout
most of the 1970s when the country benefited from high coffee
prices and an increase in coffee exports. In 1970-78 agricultural
GDP grew at a rate of 4.3 percent a year, but the rate dropped to
3.2 percent a year in the period 1979-83. Manufacturing growth
was most pronounced during the period 1967-74, when the an-
nual average rate of growth was 8.9 percent. The rate of increase
decelerated markedly in subsequent years.

These differing rates of growth caused the relative importance
of the sectors to shift over the period. Between 1960 and 1983,
agriculture's share of GDP fell from 32 to 18 percent, while that
for manufacturing rose from 16.5 to 18 percent, and that for
trade increased from 16 to 19 percent. 2

Investment and Savings. During the 1960-83 period, the rate of
investment ranged from 17.0 to 21.5 percent of GDP, with an
average value for the period of 19 percent. The rate of invest-
ment declined during the 1970s and particularly after 1975, even
though the rate of savings was the highest of the study period.
In the early 1980s, a substantial reduction in government sav-
ings reduced the overall rate of savings, but the rate of invest-
ment was kept fairly high through foreign borrowing.
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* Trade Policy. The period from 1960 to 1967 was marked by a
continuation of Colombia's postwar policy of import substitu-
tion. In March 1967, however, the magnitude of foreign trade
began to increase as the government reduced the antiexport
bias. Moreover, management of macroeconomic policy became
more consistent. The value of exports, in real terms, increased at
an average annual 4.3 percent in 1967-83, while imports grew at
an average 7.2 percent a year. That does not mean that external
trade became a high proportion of GDP. The ratio of exports to
GDP did not exceed 15.2 percent, while the ratio of imports to
GDP only reached a high of 16.4 percent.

The Agricultural Sector

Agriculture is the most important sector of the Colombian economy;
it generated close to 55 percent of exports of goods and services in
1983. Coffee, the principal export product, accounted for 40 percent
of all exports (in value) in 1983, while noncoffee agricultural exports
constituted 14.7 percent. Imports of agricultural products were rela-
tively small at 5.7 percent of all imports of goods and services.

Colombia's agricultural output is roughly divided into equal pro-
portions among coffee production (32 percent), other agricultural pro-
duction (35 percent), and animal production (33 percent). Agri-
cultural output is 62 percent exportable, 13 percent importable, and
25 percent nontraded.

PHYSICAL ASPECTS. Colombia has approximately 1,138,868 square ki-
lometers (113.8 million hectares). Approximately 12 percent of the
country's land (14 million hectares) has soils with agricultural poten-
tial, while 18.7 million hectares can be used for cattle raising. Much of
the rest is forested. In 1983 the country used 4.1 million hectares for
growing crops. In the case of agriculture, 7.5 million of the 14 million
hectares of arable land are on the slopes of the Andean mountains
and can be used only for perennial crops. Of the remaining 6.5 mil-
lion hectares, 3.0 million are rainfed, and 3.5 million could be
irrigated.

In 1960, the 76.5 percent of farms with fewer than ten hectares
occupied 8.8 percent of Colombia's land, while the 0.5 percent of
farms with more than 500 hectares constituted 40.5 percent of the
land. Most of the large farms, however, were located in the Orino-
quian and Amazon regions, and were characterized by poor soils,
water problems, and locations far away from consumption centers.
According to figures from Colombia's Departamento Administrativo
Nacional de Estadistica (DANE) and Sociedad de Agricultores de Co-
lombia (SAC), intermediate farms (those with ten to 500 hectares)
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grew at a faster rate than farms of zero to nine hectares. Thus, their
share in the total number of farms went from 23 percent in 1960 to 40
percent in 1983, while in terms of area their share rose from 50.8 to
59.7 percent.

Government Intervention in Agricultural Prices

Government management of overall commercial policy led to taxation
of exports in general, and agricultural exports in particular, during
the period studied. During the first half of the 1960s, chronic over-
valuation of the Colombian peso more than offset any subsidies
granted to agricultural exports. Trade reforms initiated in 1967 then
caused the peso to depreciate substantially. As a result, the net rate of
taxation of agricultural exportables fell during .1967-78.3

Coffee Policy. All proceeds from exports of coffee must be sur-
rendered to the Central Bank, which sets a surrender price (rein-
tegro) for coffee based on the international price. This surrender
price has usually been lower than the world price, with the
difference (usually small) between them accruing to the Central
Bank.

Permission to export is granted to private exporters after evi-
dence of payment of the retention quota is presented. The reten-
tion quota is payment in kind (or the equivalent in cash) of a
quantity of pergamino (parchment) coffee equivalent to a propor-
tion of the green coffee to be exported. The retention quota
varies directly with variations in the international price of coffee,
and is paid to the Fondo Nacional del Caf6 (FNC), or National
Coffee Fund. The retention quota (impuesto de retenci6n) has ex-
isted since 1958.

Until 1967, coffee was also taxed by a lower rate of exchange
for coffee exports. This differential was abolished in 1967 and
replaced by an ad valorem tax, initially set at 26 percent of the
minimum surrender price. Over the years, the ad valorem tax
has declined, and by 1983 it was 6.5 percent, of which 2 percent
went to the central government and the rest to the National
Coffee Fund, whose chief purposes are to stabilize prices, pro-
mote coffee production, and develop and retain foreign markets
for Colombian coffee. Between 1977 and 1980, a discount on
currency exchange certificates was introduced for coffee and
some other exports.

* Cotton Policy. The prices of cottonseed and cotton fiber were
originally controlled by the Ministry of Economic Development
and later by the Ministry of Agriculture. In 1973 internal prices
were freed and, since then, domestic prices have been set by
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agreement between cotton growers and textile producers for
cotton fiber, and between cotton growers and producers of fats
and oil in the case of cottonseed. The government, however,
must sanction the agreements reached.4

" Wheat Policy. The wheat market in Colombia is controlled by
the Instituto de Mercadeo Agropecuario-IDEMA-(Institute for
Agricultural Marketing), an autonomous public agency whose
objectives are, among others, to facilitate agricultural production
and to import and export agricultural and food products.5

When acting as an importer, IDEMA collects customs reve-
nues that would otherwise go to the central government. As a
result, IDEMA has developed an import bias in its operations.
Because IDEMA has been the sole importer of wheat, and is
exempt from paying import taxes, the selling price of imported
wheat is usually higher than the international price by an
amount equal to legislated import surcharges.

" Rice. The principal interventions of the government in this prod-
uct have been to prohibit imports of rice when the price of do-
mestic rice was not competitive, to prohibit exports when the
price of domestic rice became competitive with the international
price, and to extend substantial support to the development of
new rice varieties.

Intervention in Agricultural Input Prices

Policyrnakers in Colombia have used subsidized credit to compensate
the agricultural sector for the price discrimination caused by macro-
economic and commercial policies. Other traditional arguments put
forward by farmers' associations to justify government intervention
in the cost of agricultural credit have been the scarcity of alternative
sources of funds for small farmers, the stimulus to innovation, and
the need to support farmers while they are in the process of learning
how to use modern inputs. The evolution of agricultural credit insti-
tutions in Colombia has been determined by the effort to reach these
goals. Money created through rediscount facilities in the Central Bank
and commercial bank funds allocated by law are the sources of funds
for agricultural credit. The interest rate charged on agricultural loans
is less than market rates of interest.

Imports of urea and compound fertilizers are subject to a prior
licensing regime. Tariffs are 1 percent for urea and 10 percent for
compound fertilizers. In addition, import surcharges other than tar-
iffs are close to 9 percent, raising the total cost of importing by 10 and
19 percent for urea and compound fertilizers, respectively.

The price of fungicides is controlled by the Ministry of Agriculture.
Pesticides are subject to the prior licensing regime, and tariffs on the
product are about 34 percent.
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The Effects of Price Intervention on Relative Prices

The prices of the four selected agricultural products were measured
relative to prices in the nonagricultural sector. To compare prevailing
producer with prevailing border prices, adjustments were made for
transportation, storage, and production costs. For an export or im-
port product, the divergence d between prevailing and border prices
at a Colombian port is given by

(5-1) d = [p(l + c)-p']/p' = [p(l + c)/p'] -1

where p = prevailing relative producer price at farmgate; p' = relative
price in the absence of direct intervention; and c = handling costs
(transport, storage, insurance).

If d is negative, direct price intervention placed a tax on production
of the commodity in question. If d is taken to represent the divergence
between prevailing and border consumer prices, a positive value for d
means that consumption is taxed.

The border-adjusted relative price (p*) is the relative price of a
commodity in the absence of direct and indirect price intervention-
that is, the price measured at the nominal equilibrium exchange rate
(E*) relative to the adjusted price level for the nonagricultural sector

(PNA*). Therefore, the divergence d* between prevailing and border-

adjusted relative prices is given by

(5-2) d* = [p(1 + c)-p*]/p* = [p(1 + c)/p*I - 1.

If d* is negative, total (direct plus indirect) price intervention placed
a tax on production of the product. If d* is the divergence between
prevailing and border-adjusted consumer prices, a positive value for
d* means that consumption was taxed.6

Calculation of the equilibrium nominal exchange rate used to mea-
sure the impact of price intervention on relative prices was based on
the assumption that there were no trade restrictions and that the
current account deficit was zero. The latter is a particularly restrictive
assumption, because a current account deficit can often be financed
by external borrowing.

PNA was adjusted as follows. Letting PNAT and PNAH denote, re-
spectively, the price of traded and nontraded goods in the non-
agricultural sector, and b the share of the traded goods in PNA, then
PNA is given by

(5-3) PNA = bPNAT + (1-b)PNAH, and

the adjusted PNA (PNA*) will then be

(5-4) PNA* = b(E*/EO)PNAT(1 +tNA) + (1-b)PNAH
where tNA is the tariff equivalent of all trade restrictions in the non-
agricultural sector. Actual and equilibrium nominal exchange rates
during five-year periods are shown in table 5-1 for the period
1960-83.7



Table 5-1. Actual and Alternative Equilibrium Exchange Rates (E*), 1960-83
(pesos per US$)

Equilibrium Exchange Rate: Alternative Values
Equilibrium in current Sustainable deficit in current

account account (2 percent of GDP)
Dollar value Peso value of Dollar value

Actual of imports imports and of imports E*/E Divergencies from original E*
E Base E* and exports exports and exports (1)/(2) (2)1(3) (2)1(4) (2)1(5)

0 Period (1) (2) (3) (4) (5) (6) (7) (8) (9)

1960-64 7.5 9.2 9.4 9.2 9.2 1.2 1.0 1.0 1.0
1965-69 14.0 16.5 18.3 16.6 17.4 1.2 0.9 1.0 0.9
1970-74 22.3 27.6 28.8 26.7 27.6 1.2 1.0 1.0 1.0
1975-79 36.8 43.7 41.6 42.8 42.3 1.2 1.0 1.0 1.0
1980-83 57.4 82.1 84.1 78.7 80.7 1.4 1.0 1.0 1.0

Source: Garcia Garcia and Montes Llamas (1989), appendix tables A2.2 and A2.4.
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Because our original calculations showed that indiret price inter-
vention had a particularly great impact on relative prices, especially in
the late 1970s, it was considered useful to calculate alternative values
of the equilibrium exchange rate to determine the extent of any over-
estimation of the effects. E* was then computed using the dollar
value of imports and exports, and the sustainable deficit in the cur-
rent account was assumed to be equivalent to 2 percent of GDP. It is
estimated that illegal drug activities in Colombia may account for as
much as 4 to 6 percent of GDP, but that the foreign exchange inflow
from the drug trade is less than 2 percent of GDP.8

Column 1 of table 5-1 shows the prevailing exchange rate and col-
umn 2 shows the equilibrium exchange rate originally used to calcu-
late the indirect effects. Column 3 shows the exchange rate calculated
on the basis of dollars instead of pesos. Columns 4 and 5 show the
equilibrium exchange rate under the assumption of a 2 percent cur-
rent account deficit, for peso and dollar values, respectively.

Given E* derived from the dollar value of imports and exports
(column 7), it can be said that the original E* underestimates the true
value of the equilibrium exchange rate for almost all of the study
period but 1964 and 1976-80.

Column 8 shows the original equilibrium exchange rate with the
alternative values of E* calculated under the assumption of a 2 per-
cent deficit in the current account. From this information it can be
said that the original E* underestimates the true value of the equilib-
rium exchange rate in the 1960s, and overestimates it in the 1970s and
1980s. 9

Comparing the original values of E* with those values of E* ob-
tained using dollars, it is found that the original exchange rate tends
to underestimate the true equilibrium exchange rate from 1960 to
1975, and overestimate it from 1976 to 1982. On average, for the
period 1960-83 there is no divergence between the original E* and the
alternative calculated value of E*.

Because the divergences found between the original and the alter-
native calculated values of the equilibrium exchange rate are rela-
tively small, we can feel confident about our overall results. Nev-
ertheless, the current account surpluses of 1964 and 1976-80 suggest
that the effects of indirect intervention were overestimated when cal-
culated with the original exchange rate.

Relative Producer Prices

The divergence between actual producer prices and producer prices
in the absence of intervention (border and border-adjusted prices) is
presented in table 5-2. The following conclusions can be drawn with
respect to direct intervention:



Table 5-2. Divergencies between Prevailing Producer Prices and Prices in the Absence of Direct
and Total Price Interventions, 1960-83
(percent)

Adjusted Perga- Rice New
amino coffee f.o.b. Orleans c.i.f. Cotton fiber f. o. b.

Wheat Bogota Manizales Colombian port Costa-Meta Interior Country

Period Direct Total Direct Total Direct Total Direct Total Direct Total Direct Total

1960-64 19.5 -11.5 -5.6 -29.9 48.0 10.1 3.6 -22.9 6.3 -21.3 3.7 -23.1
1965-69 29.9 -0.7 -17.4 -36.7 42.6 8.6 8.4 -17.1 1.0 -17.4 4.6 -20.0
1970-74 -3.4 -28.7 -10.7 -33.8 -25.9 -45.6 -5.3 -30.0 -9.6 -32.7 -4.7 -29.4
1975-79 4.4 -19.7 -11.6 -31.5 -16.0 -35.8 2.8 -20.5 -4.0 -25.7 0.6 -22.1
1980-83 14.6 -25.3 -7.1 -39.1 25.4 -18.8 21.7 -20.6 4.1 -31.9 7.4 -29.7

Source: Garcia Garcia and Montes Llamas (1989), tables 4.3-4.6.
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* In nineteen out of twenty-four years, direct government inter-
vention in prices protected wheat production.

* Except for 1961 and 1962, coffee production was taxed, and the
peak of this taxation occurred in the second half of the 1960s.

* For rice production the pattern is clear: protected between 1960
and 1970; and taxed after 1971, except in 1977, 1982, and 1983.

* There was no pattern for cotton. Cotton production was both
taxed and protected during the period, but more often than not
it was protected rather than taxed. Thus, for sixteen out of
twenty-four years, the nominal rate of protection for cotton fiber
was positive.
The following conclusions can be drawn with respect to total

intervention in prices:

* Production of all four products was taxed. The negative effect of
direct intervention in coffee and rice prices was compounded by
the negative effect of indirect intervention. The positive effect of
direct intervention in rice prices was sometimes offset by the
negative effect of indirect intervention. The positive effect of
direct intervention in wheat prices was more than offset most of
the time by the negative effect of indirect intervention. The neg-
ative effects of indirect intervention on cotton prices swamped
the positive effects of direct intervention and reinforced the neg-
ative effects of such intervention.

* On average, the most heavily taxed commodity during the pe-
riod was coffee, at 34 percent. Cotton was the second most
heavily taxed, at 24.6 percent. The third most heavily taxed com-
modity was wheat, at 16.8 percent. The least taxed commodity
was rice, at 16.2 percent.

Relative Consumer Prices

The behavior over time of the divergence between prevailing relative
consumer prices and consumer prices in the absence of intervention
is presented in table 5-3. The following conclusions can be drawn:

* Consumers were penalized by direct intervention in the price of
wheat for twenty-two of the twenty-four years during the
period.

* Consumers were penalized by direct intervention in rice prices
between 1960 and 1967, but were then favored in all succeeding
years except for 1982 and 1983.

* Consumers of cotton were usually favored by direct interven-
tion; only in eight of the twenty-four years did they pay more
than the border price.



Table 5-3. Divergencies between Prevailing Consumer Prices and Prices in the Absence of Direct and Total Price
Interventions, 1960-83
(percent)

Rice New Orleans Cotton fiber
Wheat Bogota Coffee Bogota c.i.f. Bogota Costa-Meta Interior Country

Period Direct Total Direct Total Direct Total Direct Total Direct Total Direct Total

1960-64 25.6 -7.0 -43.7 -58.1 19.5 -10.9 4.0 -22.5 2.9 -23.6 1.6 -24.5
1965-69 38.1 5.5 -26.9 -43.8 11.4 -15.1 1.1 -22.9 -4.6 -22.0 -1.8 -25.2
1970-74 -4.2 -29.4 -31.5 -49.3 -37.2 -53.8 -20.4 -41.1 -20.6 -41.0 -17.8 -39.1
1975-79 26.4 -2.3 -64.9 -72.3 -22.9 -41.1 0.4 -22.4 -9.9 -30.1 -2.7 -24.6
1980-83 9.8 -27.9 -40.9 -52.3 16.2 -24.7 19.6 -21.9 1.0 -34.0 5.0 -31.2

Source: Garcia Garcia and Montes Llamas (1989), tables 4.8-4.11.
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* Consumers were favored by direct intervention in the price of
coffee.

* The effects on consumers of total price intervention were as
follows. Consumers of cotton were favored during all years of
the period. Consumers of wheat were favored in nineteen of the
twenty-four years, and consumers of rice in twenty-two of the
twenty-four years. The effect of total intervention on domestic
coffee prices would also favor consumers.

Other studies have examined the effect of macroeconomic policies
on incentives to the agricultural sector. These include Garcia (1983),
Montes (1984), and Thomas (1985). In the study of Thomas, macro-
economic policies are seen to affect agricultural incentives through
their impact on the real exchange rate (RER). To measure that impact,
the RER was estimated as a function of a number of variables, includ-
ing the budget deficit and the terms of trade (where coffee plays an
important role). The study found that over the period examined mac-
roeconomic policies (as well as a rise in the price of coffee) led to an
appreciation of the RER and to a fall in the incentives to agriculture.

In the present study, we examine both the impact of economywide
policies on the RER and thus on the price of agriculture relative to
nontradables, as well as their impact on industrial prices (through
industrial protection policies) and thus on the price of agriculture
relative to nonagricultural tradables. We found that agriculture is
taxed on both counts.

Thus, despite using different approaches, both Thomas's study
and the present one found that macroeconomic policies resulted in
significant discrimination in agriculture.

The Effect of Intervention on Agricultural Output

The calculated values for the short-term and cumulative effects of
intervention on output are presented in table 5-4, and the following
conclusions on the impact of direct price intervention on output are
drawn from the information presented there.

* Over the short term, direct intervention in prices increased cot-
ton output most of the time. The cumulative effect of direct
intervention was an increase in output between 1968 and 1974,
and a reduction between 1975 and 1982.

* Over both the short term and the long term, direct intervention

increased rice output in the 1960s and reduced it in the 1970s.

* Both the short-term and cumulative effects of direct price inter-

vention on wheat output were positive. These effects were more
pronounced in the 1960s than in the 1970s.



Table 5-4. Estimated Short Term and Cumulative Effects on Output of Direct
and Total Price Interventions, 1961-83
(percent)

Short run Cumulative
Cotton Rice Wheat Coffee Cotton Rice Wheat Coffee

Period Direct Total Direct Total Direct Total Direct Total Direct Total Direct Total Direct Total Direct Total
1961-64 2.2 -11.4 31.8 12.4 10.4 -1.5 -0.6 -3.6 n.a. - - - - - - -
1965-69 7.6 -11.7 23.4 7.9 16.1 2.8 -3.5 -6.5 n.a. n.a. 136.7 9.6 145.4 -3.8 -10.7 n.a.
1970-74 0.5 -13.2 -9.1 -14.5 -0.7 -9.1 -2.2 -5.5 13.7 -42.0 2.7 -24.4 106.7 -11.8 -9.3 -21.4
1975-79 -0.4 -13.3 -5.8 -12.0 2.2 -6.9 -1.8 -4.9 -6.8 -44.4 -21.6 -34.2 16.3 -22.4 -7.4 -19.4
1980-83 26.4 -11.5 15.2 -4.1 7.6 -7.9 -2.2 -6.6 13.3 -46.7 14.2 -25.3 10.4 -27.9 -7.5 -21.3

- Not available.
Note: The proportional differences in output were estimated as (Q - QNI)IQNI*100 where QNI is output in the absence of intervention and Q actual

output.
Source: Garcia Garcia and Montes Llamas (1989), tables 5.2 and 5.3.
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For coffee, both the short-term and cumulative effects of direct
intervention were negative with respect to output.

Total intervention in prices had a negative effect on the output of all
four products. Over the short term, the largest average decline in
output occurred in cotton, -12.3 percent, followed by coffee, -5.4
percent. The smallest decline occurred in rice, an average -2.6
percent.

As for cumulative effects, the largest fall in output during the pe-
riod 1970-83 occurred in cotton (-44 percent), followed by coffee
(-20.6 percent), rice (-18.2 percent), and wheat (-15.9 percent).

The Effect of Intervention on Foreign Exchange Earnings

The effect of price intervention on gross foreign exchange earnings
was derived from the impact of intervention on output and consump-
tion.10 For cotton, wheat, and rice, the gross foreign exchange effect
was calculated as the difference between absolute changes in produc-
tion and consumption times average export or import price. For cof-
fee, a different procedure was followed. The International Coffee
Agreement (ICA) places a ceiling on the total volume of coffee that
can be exported by Colombia to other ICA members, meaning that
not all increases in output can be exported. For this reason, several
assumptions were made. The first was that when Colombia's quota
was binding, any increase in coffee output that was not exported was
used to enlarge coffee stocks. When there was no export quota, the
ratio of stocks to output was assumed to be equal to the observed
ratio. Therefore, estimated stocks were calculated as estimated output
times actual ratio of stocks to output. The effect of price intervention
on exports was then calculated as the difference between the effect on
output and the effect on stocks. Because the market was not free
between 1962-63 and 1971-72, all increases in coffee output were
assumed to go into stocks. The ICA then freed the market in 1973,
and it is assumed here that the accumulated stocks were all exported
that year, subject to the constraint that the estimated stock-output
ratio in 1972-73 was equal to the actual ratio for that year.

The net foreign exchange effect was calculated by taking into ac-
count any changes in imported inputs. The preemergents, pesticides,
insecticides, and fertilizers used in production of cotton, rice, and
wheat were all assumed to be imports. Tractors, combines, and other
machinery were omitted from this calculation because it was not pos-
sible to assess their effect on changes in output.

Fertilizer was the only imported input considered for coffee. The
fertilizer-output ratio in the absence of intervention was assumed to
be equal to the actual fertilizer-output ratio, which was then multi-
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plied by the change in output induced by intervention. If the fertil-
izer-output ratio was sensitive to price changes, the effect of changes
in coffee prices on foreign exchange expenditures for fertilizer is
underestimated.

The annual peso cost of imported inputs per hectare or per unit of
output was converted to its U.S. dollar equivalent, using the average
actual exchange rate. The total cost is the average dollar cost of inputs
times the change in the number of hectares or in output brought
about by the elimination of intervention. The effect of intervention on
net foreign exchange earnings is presented in table 5-5. The following
conclusions can be drawn.

Direct intervention in the prices of the four farm products had, on
average, very small effects (either positive or negative) on foreign
exchange earnings. In some years, however, the short-term and cu-
mulative negative effects were large for rice, especially in the
mid-1960s and in the first half of the 1970s. The cumulative negative
effects of direct intervention in coffee prices on foreign exchange
earnings were also large when quotas were not binding.

Total intervention in wheat prices had a very small impact (either
positive or negative) on foreign exchange earnings. For cotton, the
short-term effects were very small, but the cumulative effect was
large (on average, -4.1 percent in foreign exchange earnings for the
period 1970-83). The largest impact occurred in rice, a change of -3.4
percent over the short term and -11.7 percent cumulatively. This
result is surprising, given the importance of coffee in generating for-
eign exchange, but it is explained by the low supply response of
coffee and the high supply response of rice to price changes.

The Effects of Intervention on the Government Budget

REVENUES. Tariffs on imports of agricultural inputs and on wheat
imports provide some government revenues, as do taxes on exports
of coffee. A distinction is drawn here between central government
export revenues from tariffs on imported inputs and IDEMA's reve-
nues from tariffs on imports of wheat. For coffee, a distinction is
made between central government export revenues and National
Coffee Fund (NCF) revenues.

EXPENDITURES. The main government expenditures are production
credit subsidies, research and development costs, and export sub-
sidies (tax credit certificates and guaranteed minimum export prices).
Expenditures on research and development for rice, wheat, and cot-
ton were assumed to come from the central government budget. Ex-
penditures on research, development, and extension for coffee were
assumed to come from the NCF budget. Expenditures for credit and



Table 5-5. Estimated Short Term and Cumulative Effects on Net Foreign Exchange Earnings of Direct
and Total Price Interventions, 1961-83
(percentage of total commodity exports or imports)

Short run Cumulative
Cotton Rice Wheat Coffee Cotton Rice Wheat Coffee

Period Direct Total Direct Total Direct Total Direct Total Direct Total Direct Total Direct Total Direct Total

o 1961-64 0.1 -0.8 4.0 0.8 0.7 -0.0 -0.3 -0.6 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1965-69 0.4 -1.1 4.6 0.4 1.1 0.3 0.0 0.0 n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
1970-74 -0.3 -1.7 -7.8 -10.5 -0.3 -1.1 -3.1 -4.3 -0.0 -6.3 -6.5 -18.0 -0.2 -1.0 -11.8 -10.2
1975-79 -0.1 -0.7 -3.4 -5.3 0.4 0.0 -0.9 -2.5 -0.5 -3.3 -7.2 -12.8 0.5 -0.2 -4.2 -12.5
1980-83 0.4 -0.4 1.8 -1.2 0.2 -0.4 0.0 0.1 0.2 -2.8 1.4 -4.4 0.2 -0.5 0.1 0.3

Note: For cotton, rice, and coffee the effect is measured on total commodity exports. The effect on foreign exchange for wheat is calculated as a
proportion of total commodity imports.

Source: Garcia Garcia and Montes Llamas (1989) table 5.7.
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Table 5-6. Estimated Net Revenues Due to Direct Price
Interventions on Output and Inputs of Cotton, Rice, Wheat,
and Coffee, 1963-83
(percentage of central government revenues)

Central
Period government NCF IDEMA Total

1963-64 13.7 -0.4 0.7 14.0
1965-69 9.5 0.1 0.9 12.9
1970-74 9.1 0.6 1.2 13.0
1975-79 12.8 2.2 1.0 14.5
1980-83 4.8 5.2 0.5 14.5

Source: Garcia Garcia and Montes Lamas (1989), table 5.8.

export subsidies were attributed to the central government. Subsidies
arising from public investments (irrigation, drainage, and so forth)
were omitted because of lack of information.

Subsidies for wheat consumption were imputed to IDEMA. The
subsidized cost of fertilizer for coffee was imputed to the National
Coffee Fund, as were the costs of holding stocks of coffee.

RESULTS. Net revenues as a proportion of central government reve-
nues are presented in table 5-6. These revenues are differentiated as
central government, NCF, and IDEMA revenues.

Direct price intervention tended to increase central government
revenues, sometimes by large amounts." Large increases were ob-
served in the mid-1960s and in 1977-80, chiefly owing to export taxes
on coffee. For the period 1963-83, price intervention resulted in a net
annual average increase in central government revenues of 9.7 per-
cent. The contribution of price intervention to net government reve-
nues declined drastically during the period 1981-83, mainly because
of a reduction in export taxes on coffee.

Net government revenues from direct price intervention were usu-
ally negative and very small for cotton, and positive and very small
for rice (see table 5-7). Net revenues from intervention in coffee were
rather large-an average of 10.2 percent of the f.o.b. price if only the
central government is considered, and 19 percent if the National Cof-
fee Fund is added (not shown). Net central government revenues
from intervention in wheat prices were small, but they were very
large when IDEMA's are added. The average of the ratio of net reve-
nue (IDEMA plus central government) to the c.i.f. import price of
wheat was 80.8 percent for the period 1960-83-113.0 percent when
1973 and 1974 are excluded (two years when wheat consumption was
heavily subsidized).



Table 5-7. Estimated Net Government Revenues per Unit of Output and of Border Price from Direct Price
Interventions on Output and Inputs of Cotton, Coffee, Rice and Wheat, 1960-83

Net Revenues Per Unit of Output (pesos per ton) Net Revenues-Border Price (percent of f.o.b. or c.i.f. price)

Wheat Wheat

Central Central
Central government plus Central government plus

Period Coffee Cotton Rice government IDEMA Coffee Cotton Rice government IDEMA

1960-64a 43.5 -23.3 16.9 22.2 200.8 8.6 -0.5 1.0 3.5 29.7
1965-69 94.8 -411.9 17.6 7.2 518.1 10.6 -4.8 0.5 0.6 49.3
1970-74 254.7 -599.2 21.1 -151.5 -4665.4 13.7 -2.9 0.6 -4.8 -84.7
1975-79 936.5 -742.3 17.2 - 52.1 10257.7 10.9 -0.7 0.2 -0.8 181.2
1980-83 877.8 -11258.9 -177.6 152.8 27528.9 7.7 -11.1 -1.2 1.4 291.7

a. For cotton is 1961-64.
Source: Garcia Garcia and Montes Llama (1989), table 5.9.
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The Effect of Intervention on Price Variability

This section analyzes to what extent intervention increased or re-
duced the variability of domestic prices relative to the variability of
border and border-adjusted prices. To determine the impact of inter-
vention on price variability, the variance and variability of each rela-
tive price were computed. Variability is defined as

(5-5) )r t +N

Zx = [t (Xt - Xt_ 1)211(N-1)

where,

to = starting year of sample period
N = number of observations
X = relative price.

A value higher than one means that price intervention reduced
variability in domestic prices. Our calculations showed that the value
of the ratio was higher than one for all cases but one. Only for con-
sumers of wheat did direct price intervention increase price vari-
ability, but the increase was very small. We found that price vari-
ability would have been larger in the absence of total intervention
than in the absence of indirect intervention. Therefore, if reduction in
price variability was an important policy objective, the policy was
quite successful.

The largest reduction in the variability of producer prices occurred
in rice; the smallest occurred in coffee. In the case of rice, only 20
percent of the variability in international prices was transmitted to
domestic prices; in the case of coffee, close to 70 percent of that
variability was transmitted to domestic prices. The small reduction in
the variability of coffee prices seems surprising because coffee is a
product for which a clear and explicit policy of producer price stabili-
zation existed.

Note also that direct intervention reduced price variability more in
goods where the direct impact of price changes on consumer welfare
is very visible, such as wheat and rice, than in goods where that
impact is less visible, such as coffee and cotton.

Another point is that the impact of direct price intervention on
price stabilization was more powerful in rice than in wheat. There are
two reasons for this: one was the relatively large share of rice in food
expenditures compared with wheat's share, and the other is that
IDEMA did not have the financial resources to carry on for a long
period of time a policy of price stabilization in wheat, a commodity
whose domestic consumption is supplied in large part by imports.
When IDEMA tried to subsidize the price of wheat in the early 1970s,
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it practically went bankrupt within three years, thereby obliging the
central government to cover its losses.

Direct intervention reduced the variability of cotton prices in the
Costa-Meta region more than in the Tolima region. The variability of
domestic prices in Costa-Meta was less than half the variability of
border prices, while in Tolima the variability was only 30 percent less.
Because the Costa-Meta region is the largest producer of cotton, and
prices for corporate consumers of cotton were lower than border
prices, the effect of this intervention would benefit consumers (that
is, textile producers) rather than cotton growers. This fact can be
corroborated by noting that the reduction in the variability of prices
for consumers of cotton was greater than the reduction in the vari-
ability of producers' prices.

Simple correlation coefficients between output and consumption
per capita, and prevailing relative consumer prices, also were calcu-
lated (see table 5-8). They show that the variance of per capita output
was larger than the variance of per capita consumption for cotton,
rice, and wheat. Thus, these data indicate that an important policy
consideration was to ensure that domestic production of cotton, rice,
and wheat was sold primarily to the domestic market. If there were a
surplus, exports of cotton and rice were permitted. For wheat, an
imported commodity, the lower variance of consumption relative to
output shows that wheat was imported to guarantee an adequate and
stable supply of wheat.

The simple correlation coefficients between output and relative
consumer price show that there was very little relationship between
cotton production and the relative consumer price. This absence of
relationship is a strong indication that direct price intervention fully

Table 5-8. Correlation Coefficients and Variance
of Output, Consumption, and Relative Prices

Cotton
Costa-

Item Meta Tolima Rice Wheat

Variance
Output per capita 2.06 1.07 311.05 13.56
Consumption per capita 0.46 0.37 285.11 11.10

Correlation Coefficients
Between output and

consumption 0.63 0.76 0.97 -0.08
Between output and relative

price of consumers -0.01 -0.12 -0.61 0.37

Source: Garcia Garcia and Montes Llamas (1989), table 5.12.
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protected cotton consumers from variations in output. This was pos-
sible because there was always a considerable exportable surplus that
could be denied an export permit if the controlled price was unaccept-
able to textile producers.

The high (almost one) positive correlation between output and con-
sumption of rice shows that variations in rice consumption resulted
from variations in production. In the same way, because there was no
direct control over the price of rice to consumers, variations in rice
production are reflected quite strongly in diametrically opposed vari-
ations in price. Self-sufficiency and price stability were both impor-
tant considerations in rice policy. The large reduction observed in
price variability was the result of the pursuit of self-sufficiency and
stable growth in the production of rice.

For wheat, the correlation between output and consumption was
practically zero, indicating the small role of domestic production in
satisfying domestic consumption and the important role of imports.
As wheat output declined and the ratio of imports to production
increased, it became easier to offset variations in domestic production
with small changes in imports. Moreover, the positive correlation
between output and relative consumer price should not be surpris-
ing, because wheat is an imported commodity. This means that
changes in the price paid by consumers, which is linked to the inter-
national price, changed output in the same direction.

Measuring Transfers into and out of Agriculture

A distinction is made here between transfers directly related to price
intervention at the product and input levels and transfers unrelated
to price intervention (nonprice transfers). Total transfers are price

plus nonprice transfers.

TRANSFERS FROM PRICE INTERVENTION. Denoting gross real producer

income at prevailing, border, and border-adjusted prices by y, y' and
y*, real transfers into or out of agriculture owing to direct and total
intervention on an instantaneous, short-run, and cumulative basis
are given by

Real transfers Real transfers
due to direct due to total

Effects price intervention price intervention
Instantaneous (i) yi-yi', yi-yi*
Short-run (s) ys-ys' + (dP'dQ's)12, ys-ys* + (dP*dQ*s)12
Long-run (1) yl-yl' + (dP'dQ'l)12, yl-yl* + (dP*dQ*l)12

where
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dP' = PA A

dP* = PA PA*
dQ's = QA - QSA

dQ'I = QA - QIA
dQ*s = QA - QSA*
dQ*l = QA - QlA*

QA = actual output
QsA = estimated short-run output in the absence of direct price in-

tervention
QSA* = estimated short-run output in the absence of total price in-

tervention

QlA = estimated long-run output in the absence of direct price in-
tervention

QlA * = estimated long-run output in the absence of total price inter-
vention.

Denoting gross real expenditures on inputs at prevailing, border,
and border-adjusted prices by v, v', and v*, real transfers due to
intervention in input prices were: 12

Real transfers Real transfers
due to direct due to total

Effects price intervention price intervention
Instantaneous (i) vi-vi', vi-vi*
Short-run (s) vs-vs', vs -vs*
Long-run (1) vl-vl', vl -vl*

Input transfers were calculated on the urea used in the production
of coffee and cotton, and the urea plus compound fertilizer used in
the production of rice and wheat. Transfers that occurred because of
credit subsidies were computed on the actual volume of credit used.
No attempt was made to calculate credit in the absence of interven-

tion because it was not possible to establish a stable relationship
between input and output. Total real transfers arising from interven-
tion in output and input prices were then added together to obtain

total real price transfers into or out of agriculture (see table 5-9).13

COFFEE. The instantaneous, short-term, and long-term effects of di-
rect intervention in the price of coffee transferred resources out of
agriculture in most years during the period. Moreover, increases in
these transfers seem to be associated with increases in the interna-
tional price of coffee or with fiscal problems.

Indirect intervention in coffee increased the transfer of resources
out of agriculture produced by direct intervention. Transfers owing to
indirect intervention were more numerous than those owing to direct
intervention, and they were strongly correlated with overvaluation of



Table 5-9. Estimated Real Transfers Due to Direct and Total Price Interventions by Product, 1960-83
(percentage of agricultural GDP)

Direct interventions Total interventions

Period Instantaneous Short Run' Cumulative Instantaneous Short Run' Cumulative

Coffee
1960-65 -3.7 -3.3 n.a. -15.4 -15.9 n.a.
1966-70 -6.0 -6.1 n.a. -15.4 -15.9 n.a.
1971-75 -2.0 -2.0 -2.1 -7.4 -7.7 -8.4
1976-80 -6.7 -6.8 -7.0 -20.0 -20.6 -22.4
1981-83 -3.1 -3.1 -3.2 -13.9 -14.3 -15.8
Average -4.4 -4.3 -4.4 -14.5 -14.9 -15.7

Cotton2

1960-65 -0.1 -0.2 n.a. -1.5 -1.8 n.a.
1966-70 0.2 0.2 0.1 -1.0 -1.1 -1.7
1971-75 -0.1 -0.2 -0.2 -1.2 -1.3 -1.7
1976-80 0.2 0.2 0.3 -0.7 -0.7 -0.9
1981-83 0.2 0.2 0.2 -0.3 -0.3 -0.5
Average 0.1 0.1 0.1 -1.0 -1.1 -1.2



Rice
1960-65 4.0 3.5 n.a. 1.1 0.7 n.a.
1966-70 2.3 2.1 1.6 -0.5 -0.6 -0.5
1971-75 -8.1 -8.8 -9.1 -12.2 -13.7 -15.1
1976-80 -1.3 -1.3 -1.5 -4.5 -5.1 -5.6
1981-83 3.1 2.6 2.6 -0.8 -1.1 -1.0
Average -0.1 -0.7 -1.7 -3.4 -4.2 -5.5

Wheat
1960-65 0.4 0.3 n.a. 0.1 0.0 n.a.
1966-70 0.2 0.1 0.1 -0.0 -0.0 0.0
1971-75 0.0 0.0 0.0 -0.1 -0.1 -0.1
1976-80 0.0 0.0 0.0 -0.0 -0.0 0.0
1981-83 0.1 0.0 0.0 -0.0 -0.0 -0.0
Average 0.1 0.1 0.1 -0.0 -0.0 -0.0

1. For short-run effects the 1960-65 period corresponds to the 1961-65 period.
2. For the cumulative effects on cotton the 1966-70 period corresponds to the 1968-70 period.
Source: Garcia Garcia and Montes Llamas (1989), tables 6.1-6.4.
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the peso. Transfers increased in the 1960s and remained fairly high
until 1968. Except for 1970, transfers then declined continuously until
1975, but increased sharply in 1976-79 because of higher export taxes
induced by large increases in international coffee prices. Transfers
then declined, but they were still high compared with their levels in
the first half of the 1970s.

CoTrON. The record on transfers owing to direct intervention in cot-
ton prices is mixed prior to 1975, when it became consistently posi-
tive. Total intervention transferred resources out of agriculture in all
but two (1975 and 1982) years of the period. The average size of the
instantaneous transfer was 1.1 percent of agricultural GDP, that of the
short-run transfer was 1.2 percent, and that of the long-term transfer
was 1.4 percent.

RICE. Direct intervention in prices favored rice producers between
1960 and 1969, but the positive effect tended to be smaller in the short
term and cumulatively than it was instantaneously. Between 1970 and
1981, however, direct intervention in rice prices led to a transfer of
resources out of agriculture. Positive transfers to agriculture occurred
again in 1982 and 1983 because of strong government intervention
intended to prevent large reductions in the real income of rice pro-
ducers in regions that had an abundant harvest.

Indirect intervention in rice prices reduced, but did not eliminate,
positive transfers into agriculture for virtually all the 1960-69 period.
In the 1970s, however, the negative impact of indirect intervention
strengthened that of direct intervention. It is important to highlight
the 1973-75 years, when instantaneous effects produced transfers out
of agriculture equivalent to 16.7 percent of agricultural GDP. Transfers
out of agriculture owing to short-run and cumulative effects of total
price intervention over the period were larger than the transfers from
instantaneous effects.

WHEAT. Wheat producers were net recipients of resources owing to
the instantaneous effects of direct intervention in output and input
prices in all but four years of the period. But the transfer was very
small as a proportion of agricultural GDP because the contribution of
wheat to agricultural production was very small. Transfers resulting
from short-term and cumulative effects were smaller than transfers
owing to instantaneous effects. The instantaneous effects of indirect
intervention offset the positive effects of direct intervention in eleven
years and strengthened the negative effects in four other years. Trans-
fers out of agriculture were more frequent for instantaneous than for
short-run and cumulative effects.

A summary of the results on estimated real transfers into or out of
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agriculture can be found in table 5-9. The instantaneous effects of

direct price intervention produced a net transfer of resources out of
agriculture in twenty out of twenty-four years. There was a net trans-

fer out of agriculture in nineteen out of twenty-three years (1961-83)
for short-run effects, and in twelve out of nineteen years for cumula-
tive effects (1965-83). On average, during the relevant period for each
length of run, price transfers out of agriculture owing to direct instan-

taneous, short-term, and cumulative effects were equivalent to 4.3,
4.8, and 4.8 percent of agricultural GDP, respectively.

Total price intervention increased the transfers out of agriculture
already produced by direct intervention. Transfers owing to instan-
taneous, short-run, and cumulative effects reached a peak of 34, 35.2,
and 38.5 percent of agricultural GDP in 1977. The average transfers
out of the sector were 18.9, 20.3, and 18.2 percent of agricultural GDP
for instantaneous, short-run, and cumulative effects, respectively.
Thus, comparing average transfers resulting from direct or total price
intervention, about 25 percent of the transfers out of agriculture were
attributable to direct intervention and about 75 percent to indirect
intervention. Therefore, transfers out of agriculture were mainly the
result of below-equilibrium exchange rates.

TRANSFERS DUE TO NONPRICE INTERVENTION. Transfers due to nonprice
intervention were calculated only for the agricultural sector as a
whole. The nonprice transfers considered in this monograph were
government expenditures for research and extension, NCF expendi-
tures, and the subsidy for agricultural credit.

Adding nonprice transfers to transfers from direct price interven-
tion varies our conclusions on the effects of intervention. Because of
nonprice transfers, the number of years in which agriculture trans-
ferred resources to the rest of the economy because of direct price
intervention falls from nineteen out of twenty-four years to ten out of
twenty-four years for short-run effects, and from twelve out of nine-
teen years to seven out of nineteen years to seven out of nineteen
years for cumulative effects. Transfers into agriculture were very simi-
lar for instantaneous, short-run, and cumulative effects, and their
average size was 1.0, 0.6, and 1.3 percent of agricultural GDP (table
5-10).

Adding nonprice transfers to transfers from total price intervention
changes the above results dramatically, as table 5-10 shows. In that
case, the agricultural sector transfers resources to the rest of the econ-
omy every year for instantaneous and short-run effects and in all but
four years for cumulative effects. The average transfer out of agricul-
ture was a substantial fraction of agricultural GDP-13.7, 14.8, and
12.1 percent, respectively, for instantaneous, short-run, and cumula-
tive effects. Transfers from instantaneous effects declined after reach-



Table 5-10. Estimated Real Transfers into (+)-out (-) of Agriculture Due to Price
and Nonprice Interventions, 1960-83
(percentage of agricultural GDP)

Price transfers' Non- Total transfers4

Instantaneous Short run2  Cumulative price Instantaneous Short run2  Cumulative

Period Direct Total Direct Total Direct Total transfersO Direct Total Direct Total Direct Total

1960-65 0.5 -15.7 0.3 -16.9 n.a. n.a. 2.8 3.0 -13.3 3.2 -14.2 n.a. n.a.
1966-70 -3.4 -16.9 -3.7 -17.6 0.5 -5.2 4.6 0.7 -12.6 0.3 -13.4 5.0 -0.7

8 1971-75 -10.2 -20.9 -10.9 -22.8 -11.4 -25.3 8.0 -2.3 -13.1 -3.1 -15.0 -3.5 -17.5
1976-80 -7.8 -25.2 -7.9 -26.4 -8.2 -28.9 6.6 -1.5 -19.0 -1.7 -20.1 -2.0 -22.6
1981-83 0.3 -15.0 -0.2 -15.8 -0.3 -17.3 7.5 7.3 -8.0 6.9 -8.8 6.8 -10.2
Average -4.3 -18.9 -4.8 -20.3 -4.8 -18.2 5.6 1.0 -13.7 0.6 -14.8 1.3 -12.1

1. Transfers on inputs comprise urea and credit for cotton and coffee, and fertilizers (urea and compound) and credit for rice and wheat.
2. The 1960-65 period corresponds to the 1961-65 period.
3. Nonprice transfers comprise public expenditure in agriculture, research and extension and subsidy on credit to the entire agricultural sector.
4. Transfers from credit for each individual product were not included in total transfers.
Source: Garcia Garcia and Montes Llamas (1989), tables 6.5 and 6.6.
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ing a peak of 20 percent in 1964, but took a sharp upward turn in
1972, 1973, and 1974, mainly because the domestic prices of rice were
not allowed to adjust to high and rising international prices. Transfers
increased again between 1975 and 1979, but this time as a result of
indirect price intervention. Transfers out of agriculture in the 1970s
were the result of both direct and indirect price intervention, while
in the 1960s they were essentially the result of indirect price
intervention.

The Effects of Intervention on Income Distribution

The impact of price intervention on real producer income was calcu-
lated by dividing real transfers due to price intervention by real pro-
ducer income. The instantaneous, short-term, and cumulative effects
of price intervention on the incomes of producers of coffee, cotton,
rice, and wheat are summarized in table 5-11.

COFFEE. Direct price intervention reduced the real income of coffee
growers by an average annual 21.1 percent during the study period.
The real income loss owing to direct price intervention was especially
large relative to the average in 1966, 1967, 1976, 1977, and 1979 (these
individual years are not shown in table). The large losses in 1966 and
1967 resulted from an increase in taxes caused by the change from a
differential exchange rate for coffee to an ad valorem export tax, while
the 1977 and 1979 results were because of reintroduction of a lower
exchange rate for coffee. The reintroduction of a differential exchange
rate for coffee in 1977 was an attempt to reduce the effects of the large
accumulation of international reserves induced by a rise in the inter-
national price of coffee.

CorrON. Direct price intervention increased the real gross income of
cotton growers by an average 3.1 percent instantaneously, 3 percent
over the short term, and 4.6 percent cumulatively. In general, the
increase was small except in 1966, 1975-76, and 1980-82, when direct
intervention increased real income by more than 10 percent. The peak
occurred in 1982, at 40 percent. It is worth pointing out that the most
favorable income effects occurred during years when it was claimed
that the sector was going through a crisis. This claim was correct in a
sense, because area and output declined as a result of losses caused
by bad harvests in previous years. However, cotton growers were
able to extract large transfers from the rest of the society via govern-
ment intervention, which permitted them to reduce their losses or
even to be fully compensated for them.

Indirect price intervention, however, had an altogether different
effect. Indirect intervention reduced the real income of cotton



Table 5-11. Estimated Real Income Effects of Price Interventions on Producers
of Coffee, Cotton, Rice, and Wheat, 1960-83
(percentage of estimated real producer income)

Direct effects Total effects

Commodity Instantaneous Short run' Cumulative Instantaneous Short run Cumulative

j Coffee
1960-65 -15.3 -13.9 - -63.1 -66.0
1966-70 -32.1 -32.7 - -81.8 -84.6 -
1971-75 -12.1 -12.1 -12.8 -46.1 -47.5 -52.3
1976-80 -27.1 -27.4 -28.2 -81.0 -83.4 -90.8
1981-83 -19.1 -19.3 -19.9 -86.5 -89.6 -98.4
Average -21.1 -21.2 -21.1 -70.1 -72.9 -78.5

Cotton2

1960-65 -3.3 -4.8 - -41.6 -49.8 -
1966-70 5.5 5.7 2.1 -23.8 -25.4 -35.8
1971-75 -2.6 -3.0 -2.8 -25.0 -27.5 -35.1
1976-80 5.8 5.9 6.1 -19.1 -20.7 -26.9
1981-83 17.0 17.1 17.2 -18.3 -18.5 -26.8
Average 3.1 3.0 4.6 -26.9 -29.2 -31.1



Rice
1960-65 31.2 26.7 - 8.0 4.2
1966-70 16.7 15.2 11.6 -6.1 -7.3 -6.8
1971-75 -58.0 -63.1 -65.1 -90.5 -101.3 -111.0
1976-80 -11.1 -11.6 -12.7 -38.2 -42.9 -46.9
1981-83 22.0 18.9 18.7 -8.8 -11.3 -10.8
Average -0.3 -4.7 -12.9 -27.2 -33.5 -43.9

Wheat
1960-65 23.6 20.5 - 2.1 -0.9 -
1966-70 18.8 17.7 12.9 -0.9 -0.9 -0.3
1971-75 2.0 2.4 1.3 -15.1 -14.9 -12.3
1976-80 12.8 12.3 11.3 -2.1 -1.5 3.1
1981-83 19.8 18.7 16.9 -6.9 -6.6 -4.1
Average 15.4 13.9 10.7 -4.1 -4.8 -2.2
-Not available.
1. For short-run effects the 1960-65 period corresponds to the 1961-65 period.
2. For the long-run effects on cotton the 1966-1970 period corresponds to the 1968-1970 period.
Source: Garcia Garcia and Montes Llamas (1989), tables 7.1-7.4.
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growers in all but two years of the period (1975 and 1982). The instan-
taneous effect, on average, was a reduction of 27 percent in real
income, the short-run effect was a 29 percent reduction, and the
cumulative effect was a 31 percent reduction. Real income losses were
very large in the 1960s and in 1970-74. The losses became somewhat
smaller in 1977-81. The real income effects of direct and total inter-
vention on cotton growers are presented by region in table 5-12.

RICE. The overriding policy consideration with respect to rice was
self-sufficiency. Direct intervention in price increased the real income
of producers in the 1960s by 27.4 percent, but decreased it in the
1970s, by 34 percent on average. These losses were particularly large
between 1972 and 1976 because of a sharp increase in the interna-
tional price of rice and a slow adjustment of internal to external
prices. This may have been a result of the government's desire to
combat inflation.

Indirect intervention reduced the real income of rice growers over
the period. During the 1960s, the negative effects of indirect interven-
tion were insufficient to offset the positive effects of direct interven-
tion. In the 1970s, on the other hand, both direct and indirect inter-
vention worked to depress the real income of rice growers, to such an
extent that in 1973 and 1974 their real income losses were equivalent
to 130 percent of the gross value of rice output.

WHEAT. Direct intervention increased the average real income of
wheat producers by 15.4 percent instantaneously and 10.7 percent
cumulatively during the 1960-83 period. Reductions of 30 percent in
real producer income occurred in 1973 and 1974, however, induced by
an insufficient adjustment of domestic to high and rising interna-
tional prices. Domestic sales were subsidized during those years with
the idea that keeping the prices of certain foodstuffs and crops stable
would be sufficient to control inflation.

Total intervention reduced the real income of wheat growers in-
stantaneously by an average of 4.1 percent over the period. The short-
run and cumulative results were decreases in real producer income of
4.8 and 2.2 percent, respectively.

Effects on Consumer Income

The instantaneous and short-run effects of intervention in the prices
of rice and wheat on the distribution of consumer income were calcu-
lated by income group. 4 The instantaneous effects were obtained by
multiplying each price divergence times the share of each commodity
in total household expenditure. The short-run effects were calculated
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by multiplying each price divergence times the share of each com-
modity in total household expenditure times (1 - nj), where nj is the
total price elasticity of demand for that commodity in income group j.
Instantaneous and short-run real income effects were calculated for a
group of five cities (Bogota, Cali, Barranquilla, Bucaramanga, and
Pasto) in the case of rice, and for a group of four cities (all but Pasto)
in the case of wheat. The results are shown in table 5-13.

Direct intervention in prices hurt rice consumers in the 1960s but
benefited them in the 1970s, while total intervention benefited con-
sumers in all but two years (1961 and 1982) of the period. The size of
the benefits owing to direct intervention in rice was rather small and
never increased consumers' average real income by more than 1 per-
cent. For low-income consumers (Group I, with household expendi-
ture of less than 18,000 pesos per year), real income gains never
exceeded 2 percent.

The short-term effects had the same pattern as instantaneous ef-
fects: consumers lost in the 1960s and gained in the 1970s, but total
intervention in rice prices produced a net consumer gain in all but
two years of the period. The gains and losses from direct and total
intervention were not very large and never exceeded 3.5 percent for
the lowest income group.

The direct and total effects of price intervention on the real income
of consumers of wheat was approximated by assessing their effects
on wheat flour. In calculating the real income effect on consumers, it
was assumed that the percentage change in the costs of producing
bread and pastry were transferred to the consumer in the same
proportion.

The instantaneous effect of direct intervention was a decline in the
real income of consumers in all but two (1973 and 1974) years of the
period. The loss in real income, however, never exceeded more than
2.1 percent for the lowest income bracket. The short-term real income
effects of direct intervention were negative in all but the same two
years and were larger than the instantaneous effects.

The instantaneous effect of total price intervention on real income
was a benefit for consumers in twenty-one of the twenty-four years.
The largest increase in the real income of the lowest income bracket
was 1.6 percent in 1974. The short-term income effect of total price
intervention was positive for nineteen of the twenty-four years but
was very small on average.1 5

In conclusion, the gains and losses in consumers' real income
owing to direct and total price intervention were fairly small for all of
the period. In the case of rice, the small gains in consumer real in-
come do not seem to justify the large losses in real producer income
that were induced by intervention.



Table 5-12. Estimated Real Income Effects by Region on Cotton Producers Due to Direct and Total Price
Interventions on Output and Fertilizers, 1960-83
(percentage of estimated real producer income)

Direct effects Total effects

Period Instantaneous Short run' Cumulative2  Instantaneous Short run' Cumulative2

Costa-Meta
1960-65 -5.3 -8.5 - -44.8 -55.6 -
1966-70 5.4 5.5 1.9 -22.6 -23.6 -33.1
1971-75 -5.0 -4.9 -4.5 -27.7 -30.0 -37.5
1976-80 2.9 2.9 3.0 -21.8 -23.4 -30.5
1981-83 12.9 12.8 12.4 -22.5 -21.8 -29.1
Average 1.0 0.6 2.2 -29.0 -31.7 -32.9

Tolima
1960-65 -1.9 -2.5 - -39.8 -46.0 -
1966-70 -2.8 -2.7 -6.1 -33.2 -36.2 -49.6
1971-75 -10.2 -10.7 -9.7 -35.2 -39.5 -51.0
1976-80 1.1 1.5 1.7 -24.4 -26.0 -32.2
1981-83 14.9 14.8 14.6 -19.4 -18.3 -24.3
Average -1.1 -1.2 -0.9 -31.7 -34.5 -39.8



Valle3

1960-65
1966-70 8.8 9.4 10.5 -16.4 -17.5 -18.9
1971-75 13.5 11.6 9.4 -5.4 -5.6 -7.4
1976-80 4.3 4.7 4.9 -20.2 -21.5 -23.1
1981-83 5.3 7.1 11.4 -33.3 -43.1 -63.1
Average 8.2 8.3 8.6 -17.3 -19.7 -24.9

Total Country
1960-65 -3.8 -5.4 - -42.5 -50.8 -
1966-70 3.7 3.8 0.8 -24.9 -26.5 -35.6
1971-75 -3.9 -4.2 -4.1 -26.6 -29.1 -36.8
1976-80 2.6 2.7 2.9 -22.2 -23.8 -30.0
1981-83 12.9 13.0 13.1 -22.4 -22.5 -30.9
Average 1.2 1.0 2.2 -28.8 -31.2 -33.3
-Not applicable.
1. For short-run effects the 1960-65 period corresponds to the 1961-65 period.
2. For the long-run effects the 1966-70 period corresponds to the 1968-70 period.
3. The 1966-70 period corresponds to the 1967-70 period.
Source: Garcia Garcia and Montes Llamas (1989), tables 7.7 and 7.8.



Table 5-13. Real Income Effect on Urban Consumers of Price Interventions in Rice and Wheat
by Income Groups, 1960-83
(percent)

Instantaneous effects Short run effects

Incomc level Total Income level Total
Commodity I II III IV V average I iI III IV V average

Rice
Direct interventions

1960-65 0.6 0.5 0.3 0.2 0.2 0.3 0.9 0.7 0.4 0.3 0.3 0.4
1966-70 -0.2 -0.2 -0.1 -0.1 -0.1 -0.1 -0.3 -0.2 -0.1 -0.1 -0.1 -0.1
1971-75 -1.6 -1.3 -0.9 -0.6 -0.6 -0.8 -2.3 -1.8 -1.2 -0.8 -0.7 -1.0
1976-80 -0.7 -0.5 -0.3 -0.2 -0.2 -0.3 -0.9 -0.7 -0.5 -0.3 -0.3 -0.4
1981-83 0.7 0.6 0.4 0.3 0.3 0.3 1.0 0.8 0.5 0.3 0.3 0.5
Average -0.3 -0.2 -0.1 -0.1 -0.1 -0.1 -0.4 -0.3 -0.2 -0.1 -0.1 -0.2

Total interventions
1960-65 -0.5 -0.4 -0.3 -0.2 -0.2 -0.3 -0.8 -0.6 -0.4 -0.3 -0.2 -0.3
1966-70 -1.0 -0.8 -0.5 -0.4 -0.4 -0.5 -1.4 -1.1 -0.7 -0.5 -0.4 -0.7
1971-75 -2.0 -1.6 -1.1 -0.8 -0.7 -1.0 -2.8 -2.2 -1.5 -0.9 -0.9 -1.3
1976-80 -1.3 -1.0 -0.7 -0.5 -0.5 -0.6 -1.8 -1.4 -1.0 -0.6 -0.6 -0.8
1981-83 -0.6 -0.5 -0.3 -0.2 -0.2 -0.3 -0.8 -0.6 -0.4 -0.3 -0.3 -0.4
Average -1.1 -0.9 -0.6 -0.4 -0.4 -0.5 -1.6 -1.2 -0.8 -0.5 -0.5 -0.7



Wheat
Direct interventions

1960-65 0.9 0.7 0.5 0.4 0.3 0.5 1.5 1.1 0.7 0.5 0.3 0.6
1966-70 0.8 0.7 0.5 0.4 0.2 0.4 1.3 1.0 0.6 0.4 0.2 0.6
1971-75 -0.2 -0.1 -0.1 -0.1 -0.0 -0.1 -0.3 -0.2 -0.1 -0.1 -0.0 -0.1
1976-80 0.8 0.6 0.5 0.3 0.2 0.4 1.3 1.0 0.6 0.4 0.2 0.6
1981-83 0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.1
Average 0.5 0.4 0.3 0.2 0.1 0.3 0.9 0.7 0.4 0.3 0.1 0.4

Total interventions
1960-65 -0.3 -0.2 -0.2 -0.1 -0.1 -0.2 -0.5 -0.4 -0.2 -0.2 -0.1 -0.2
1966-70 -0.2 -0.2 -0.1 -0.1 -0.1 -0.1 -0.3 -0.2 -0.1 -0.1 -0.1 -0.1
1971-75 -0.8 -0.6 -0.5 -0.3 -0.2 -0.4 -1.3 -1.0 -0.6 -0.4 -0.2 -0.5
1976-80 -0.1 -0.1 -0.1 -0.0 -0.0 -0.1 -0.2 -0.1 -0.1 -0.1 -0.0 -0.1
1981-83 -1.0 -0.8 -0.6 -0.4 -0.3 -0.5 -1.6 -1.2 -0.8 -0.5 -0.3 -0.7
Average -0.4 -0.3 -0.2 -0.2 -0.1 -0.2 -0.7 -0.5 -0.3 -0.2 -0.1 -0.3

Note: A positive sign indicates the amount of real income that would have to be given to the consumer to maintain its actual consumption of the
commodity. A negative sign indicates the amount of real income that would have to be taken off the consumer to maintain its actual consumption of the
commodity. Thus, a negative sign indicates that the price intervention has favored the consumer, while a positive sign indicates that the price
intervention has damaged the consumer. Income levels per year. I means less than $18,000, II between $18,001-42,000, III between $42,001-72,000, IV
between $72,001-120,000, and V more than $120,001.

Source: Garcia Garcia and Montes Llamas (1989), tables 7.9-7.12.
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Real Wages in Agriculture

A large, although declining, proportion of the Colombian population
lives in the rural sector. Therefore, an important element in the analy-
sis of income distribution is analysis of the factors that determined
real wages in agriculture.

Let Ls and LD denote the supply and demand for agricultural labor,
WA the real wage in agriculture, Wu the real urban wage in the sector
in which migrants from agriculture are more likely to find employ-
ment, U the rate of urban unemployment, PAIPNA the price of agri-
cultural output (PA) relative to the price of output in the non-
agricultural sector (PNA), NR the size of the rural population, and KA

the capital stock in the agricultural sector The capital stock and the
state of technology in agriculture determine the marginal physical
product of labor in agriculture. The supply of and demand for labor in
agriculture are given by

(5-6) Ls L( WA, NR, U, Wu)

and

(5-7) L= LD (WA, PAIPNA, KA).

The relationships between labor supplied and its determinants are

dLsIdWA > 0; dLs/dNR > 0; dLsIdU > 0; and dLsIdWu < 0

and the relationship between labor demanded and its determinants
are,

dLDIdWA < 0; dLD/d(PAIPNA) > 0; and dLDIdKA > 0.

In equilibrium,

(5-8) Ls (WA, NR, U, Wu) - LDE (WA, PAIPNA, KA) = 0.

From (4.3), WA can be derived as a function of U, Wu, PAIPNA, NR
and KA to obtain equation (4.4) below.

(5-9) WA = WA (PAIPNA, KA, U, NR WU)-

From the signs of the partial derivatives of the supply and demand
functions for labor, it results that

dWAld(PAIPNA); dWAldKA; MAldW > 0

and

dWAIdU and dWAIdNR < 0.

Thus, the real wage in agriculture was a positive function of the
relative price of agricultural output, the capital stock in agriculture,
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and the urban real wage, while it was a negative function of rural
population size and the rate of urban unemployment.

The equation used in estimating real agricultural wages is:

(5-10) log WA = a + blog(PAIPNA) + clogKA
+ glogWu + hU + JlogNR + U

where

log stands for the logarithm of the variable;
WA = index of the real agricultural wage rate;
PA/PNA = price of agricultural value added/price of nonagricultural

value added;
KA = capital stock in agriculture;
Wu = index of real wage in the urban sector represented by the

index of the real wage in the construction sector;
U = unemployment rate in the urban sector;
u = a random term.

The sign for the coefficients b, c, and g is expected to be positive,
while that for h and j is expected to be negative. The estimation
period i,s 1968-83.

The estimated equation used to generate real wages in the absence
of direct and total intervention is:

logWA = 32.80 + 0.5 39 5logPA/PNA + 1.46logKA + 0.2686logW'
- 0.9399U - 4.2474 logNR

R2 = 0.995 Durbin-Watson 2.29.

All the estimated coefficients are significant at a level of 99 percent.
The following paragraphs examine the impact of direct and indirect

price intervention on real wages in the agricultural sector. Denote by
prime (') the value of the variable in the absence of direct intervention
and by an asterisk (*) the value of the variable in the absence of total
intervention. Let

(5-11) W 1 = (PAIPNA, OV)

where W,, stands for the fitted value of real agricultural wages at
prevailing relative prices PAIPNA, and for the actual value of all the
other variables (OV) in equation (4.5). Then, WA', WA", WA*, and
WA** will be given by

(5-12) WA' = WA (PA'PNA', OV)

(5-13) WA" = WA (PA'IPNA', OV)

(5-14) WA* WA (PA*IPNA, OV), and

(5-15) WA** = WA (PA*IPNA*, OV).
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The results of this exercise are reported in table 5-14, which shows
indices of actual real wages, of real wages in the absence of direct and
total intervention, and their respective divergences.

Direct intervention in agricultural output prices (Column 6) pro-
duced a small gain to rural laborers, because it increased the relative
prices of agricultural output above what they would have been in the
absence of intervention. Direct intervention, however, in both agri-
cultural prices and other prices in the economy (columns 3 and 7) hurt
agricultural workers considerably. On average, real wages in agricul-
ture fell 18 percent for the period 1966-83 owing to direct intervention
in agriculture and in the rest of the economy. This estimated loss is a
lower bound, because higher relative agricultural prices would have
increased the profitability of agriculture and induced a larger capital
accumulation, thus raising labor productivity and, hence, real wages.

Agricultural workers also lost owing to the existence of disequilib-
rium exchange rates. Column 8 shows the divergence between actual
real wages and real wages calculated in the absence of direct interven-
tion in agriculture but measured at the equilibrium exchange rate,
and prices in the nonagricultural sector measured at their prevailing
values. This measure captures the impact on real wages of simul-
taneous elimination of direct intervention in agriculture and adjust-
ment of the exchange rate to its equilibrium value. 16 The losses to
agricultural workers owing to a lower exchange rate were great but
not as great as those induced by direct intervention in nonagricultural
sector prices. Wage losses attributable to a lower exchange rate, how-
ever, increased sharply in the late 1970s and early 1980s. Losses in the
1980s owing to a low exchange rate were larger than the losses attrib-
utable to direct intervention in the nonagricultural sector.

Column 9 shows the divergence between actual real wages and the
real wages that would have prevailed in the absence of intervention.
This column shows that real wages fell by an annual average of 14.8
percent because of direct and indirect intervention during the period.

In summary, agricultural workers seem to have been large losers
because of the policy of import substitution. The principal cause of
these losses was the protection provided for the nonagricultural sec-
tor, and not direct intervention in agricultural prices. Because the
impact of indirect effects is not visible and is not felt directly, how-
ever, agricultural producers and their associations did not try to coun-
teract the negative impact of this intervention.

The Political Economy of Agricultural Pricing Policies

Colombian agricultural policy during the twentieth century has had
two primary goals: (1) to resolve balance of payments problems
through self-sufficiency in the production of food and nonfood agri-



Table 5-14. Prevailing and Estimated Rural Wages and Divergences in the Absence of Direct
and Total Price Interventions, 1966-83

Index of Rural Wages Divergences

In absence In absence In absence In absence
of direct of direct of total of total

Prevailing intervention intervention intervention intervention
Period WA WA' WA' WA WA** WA-WA' WA-WA' WAWA* WAWA**

1966-70 75.6 73.4 93.6 80.9 84.4 2.2 -18.1 -5.3 -8.8
1971-75 90.9 88.9 110.5 98.0 102.2 2.0 -19.6 -7.1 -11.2
1976-80 110.3 110.1 129.4 123.2 128.9 0.2 -19.1 -12.8 -18.6
1981-83 106.9 102.9 122.1 126.3 131.2 4.0 -15.2 -19.4 -24.3

Note: WA is observed agricultural wage, WA' is estimated agricultural wage using PA'/PNA, WA' is estimated agricultural wage using PA 'PNA' WA * is

estimated agricultural wage using PA*/PNA, WA** is estimated agricultural wage using PA*IPNA*.

Source: Garcia Garcia and Montes Llamas (1989), table 7.14.
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cultural commodities; and (2) to maintain price stability.17 The evolu-
tion of these and lesser priorities over time, and the weights attached
to each, are presented in table 5-15. The evolution of Colombia's
agricultural policies during the century is sketched below.

The 1900-1925 Period

At the end of the nineteenth century, Colombia was a backward
country. During the first years of the twentieth century, however,
Colombia began to develop as coffee production expanded, new land
was settled, and the transportation system was improved.

Agricultural policy during the first twenty-five years of the century
had three main elements: (1) incentives to grow and export coffee
(and, on occasion, tobacco, rubber, and cotton) through specific sub-
sidies and through reductions in transportation costs; (2) import sub-
stitution of wheat, rice, sugar, and oils and fats, mainly by protection;
and (3) tariff exemptions for such agricultural inputs as fertilizer,
machinery, tools, and barbed wire. Economic policy favored agri-
cultural production because of the strong political power of land-
owners, the relatively small urban population, and the substantial
share of the rural population involved in the production of coffee.

Emergency Law-1926-1931

The increasing importance of manufacturing after World War I, as
well as urban population growth, began to erode the alliance between
the government and the farmers. Gradually, the government's em-
phasis shifted toward cheap food policies. A steep rate of inflation
during the period was attributed to a low agricultural supply re-
sponse rather than to substantial increases in the money supply, and
the government reduced tariffs on agricultural products through a so-
called emergency Law (Law 3 of 1926). As a result, food imports
almost doubled between 1926 and 1928, and domestic production of
wheat, rice, sugar, and other import-competing agricultural products
was undermined.

The Great Depression-1930-1940

The negative effects of the Great Depression on the Colombian econ-
omy led to stronger government intervention. The Emergency Law of
1926 was repealed in 1931, and a generalized and substantial increase
in protection took place. A 100 percent devaluation of the peso in
1931-32, as well as direct subsidies to producers, stimulated coffee
production. These steps were complemented by increases in subsi-



Table 5-15. Relative Weight (WI) of Objectives of Agricultural Policy, 1900-85
(percent)

Objectives 1900-25 1925-30 1930-40 1940-50 1950-67 1967-75 1975-85
Consumer welfare - 0.20 0.10 - - 0.10 0.15
Farmer income 0.10 - - 0.30 0.10 0.10 0.10
Government revenue - - - - 0.10 - -
Foreign exchange 0.20 0.20 0.20 0.10 0.20 0.20 -
Self-sufficiency 0.40 0.20 0.30 0.30 0.30 0.20 0.15
Regional equity - 0.30 0.10 0.10 - 0.20 0.25
Nutrition - - - - - - 0.10
Support of domestic industry 0.10 - 0.20 0.20 0.30 0.20 0.25
Support of processing industry 0.20 0.10 0.10
Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00

- Negligible.
Source: Author's calculations.
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dized agricultural credit and a three-year moratorium on loan

payments.
Debate on agricultural policy during this period had two sides. The

government and the industrial bourgeoisie pressed for agrarian re-
form, arguing that skewed distribution of land and high land rents
were the cause of rising food prices. But the Agricultural Society
argued for increasing the supply of productive land through addi-
tional settlements. The Society also promoted railroad and highway
building, irrigation projects, and an enlarged supply of agricultural
credit. In 1936 the government passed a law whose goal was to shift
large tracts of land from cattle raising to crop production by decreeing
that large, privately owned land parcels would revert to the state if
they were not used for crop production within five years.

But the new law did not break the political power of the land-
owners or break up large ranches. Instead, tenants and sharecroppers
working on the large ranches were evicted. Furthermore, large land-
owners who raised cattle got the support of many coffee growers.
Moreover, those in favor of import substitution and industrialization
could not risk an open collision with the coffee sector, the provider of
most of the country's foreign exchange.

World War II and Afterward-1938-1950

By the end of the 1930s, Colombia's agricultural policy objectives
were clearly contradictory. On the one hand, there was a desire to
increase agricultural production and thus achieve self-sufficiency in
food and agricultural raw materials. On the other hand, though,
there was the desire to obtain food and other raw agricultural prod-
ucts at the cheapest possible price. The conflict, as before, was be-
tween rural landowners and the rising bourgeoisie.

However, the economic realities imposed by World War II com-
pelled the two groups to seek an accommodation with each other. In
1938 the government proposed the following objectives: (1) the
achievement of self-sufficiency in the production of food crops (corn,
rice, sugar, potatoes) and in the production of raw materials used in
clothing manufacture (cotton, hides, furs); (2) intensified production
of tropical exports (coffee, cocoa, bananas, rubber, and others). These
objectives, similar to those of the 1920s, also included new funds for
agricultural research and extension, credit, storage, and the creation
of new farmers' association.

Quotas on the use of domestic import-competing crops were estab-
lished to promote self-sufficiency, and price controls were introduced
to achieve price stability. In addition, a law was placed in 1944 to
modify the system of land tenancy. Because of wartime difficulties in
obtaining agricultural commodities, the government created the Na-
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tional Institute of Food Supplies (INA) in 1944 to facilitate the expor-
tation of Colombia's food commodities and internal distribution of
imported commodities.

The postwar period in Colombia was characterized by rapid indus-
trial growth (9.4 percent per year between 1945 and 1950), heavy
rural-urban migration, substantial monetary growth, and increases in
imports, mainly of machinery and equipment. Agricultural produc-
tion also increased rapidly. An increase in food prices, and renewed
access to world markets, then led the government to devise a system
of "contracts" between the public and private sectors. These "con-
tracts" included the concession of import quotas to industrial firms
using imported agricultural raw materials as long as they also pur-
chased a designated amount of domestic production at a fixed price,
which was usually higher than the international price, and trans-
ferred a portion of their domestic crop purchases to INA. Further-
more, the final product had to be sold at a government-designated
price.

The Modernization Drive-1950--1967

The 1950-67 period was characterized by a strong effort to develop an
industrial sector through import substitution and by intensified rural-
urban migration. The design of economic policy in general, and agri-
cultural policy in particular, was again influenced by the need to solve
balance of payments problems. The policy of import substitution in
agricultural products persisted, and an attempt was made to promote
agricultural exports through direct subsidies.

Because of the overvaluation of the peso and a specific commercial
policy for each product, the various agricultural activities fared differ-
ently. However, it should be noted that overvaluation of the peso
reduced the relative price of imported inputs, mainly tractors, thus
causing a shift from cattle-raising to crop production that led, in var-
ious regions, to expansion of the agricultural frontier.

This period was also notable for consolidation of the system of
subsidized credit under Law 26 of 1957. The new law obliged banks to
allocate about 15 percent of their loans to agricultural enterprises at
below market rates of interest. Government investment in agri-
cultural research and extension was strengthened as well. However,
an agrarian reform law issued in 1961 weakened the land expansion
drive of the 1950s.

The substantial rural-to-urban migration that occurred during this
period raised the political stakes of maintaining the scheme of import
substitution. Landowners as a group were replaced by an agricultural
bourgeoisie with enough political power to obtain a certain amount of



188 Jorge Garcia Garcia

compensation for the country's discrimination against agricultural

producers.

Export Promotion-1967-1974

In 1967 a major effort to rationalize macroeconomic policy manage-
ment was begun. It was evident by then that the strategy of import
substitution was exhausted, and Colombia began to adopt a policy of
freer trade.

A leading policy issue during this period was the relationship be-
tween trade in agricultural products and the impact of such trade on
inflation. Exports of food products such as rice and beef were sub-
jected to quotas and other restrictions to ensure that more of the
products remained in the country, and price controls were placed on
other basic items, such as milk. Imported wheat, meanwhile, was
sold at a loss. In short, food policy was consumer-oriented.

Although Colombia's new macroeconomic policies were more fa-
vorable to agricultural development, specific policies on agriculture
fluctuated frequently. The Liberal-dominated regime of 1966-70, in-
sisting upon the difference between "latifundio" (large landhold-
ings) and "minifundio" (small landholdings), reinforced the applica-
tion of the agrarian reform law of 1961, and introduced some changes
to it. The 1970-1974 government (Conservative) returned to a policy
of increasing agricultural productivity through subsidized credit and
expanding the agricultural frontier through fiscal incentives. In addi-
tion, it revised the agrarian reform law, making it more favorable to
landowners. Under the following Liberal government, the fiscal in-
centives for land expansion were abolished, and the credit subsidy
was weakened.

The Coffee Boom-1975-1983

In this period the world price of coffee substantially increased, and
Colombia's export earnings multiplied. But the balance of payments
surplus arising from the coffee boom was accompanied by serious
inflation. To ease inflationary pressures, restrictions were placed on
the allocation of credit to the private sector, and imports were allowed
to increase. Public investment was severely curtailed, including in-
vestment in agriculture. Export subsidies were reduced. As a result of
these developments, interest rates climbed, and the real exchange
rate and relative agricultural prices declined. These developments, in
combination with rising real wages and land prices, squeezed profits
in agriculture.
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An Analysis of Change

Colombia's 1960s goal of self-sufficiency in food and nonfood agri-
cultural production favored small-scale producers of wheat and
medium-size producers of rice. In the 1970s, however, and partic-
ularly between 1972 and 1976, the government's chief concern was
the welfare of consumers. Thus, despite sharp increases in the world
prices of rice and wheat, domestic prices were kept below the interna-
tional level.

Coffee was the only product whose producers were consistently
taxed by direct price intervention during the study period. Direct
intervention in the prices of rice and wheat, which benefited pro-
ducers, was sometimes strong enough to overcome the negative ef-
fects of indirect intervention-that is, overvaluation of the peso. In
most years of the study period, however, indirect intervention de-
pressed relative agricultural prices, reduced real wages in the rural
sector, and helped urban consumers, who paid lower prices for agri-
cultural products. The industrial sector also benefited from indirect
intervention, since industrial firms paid lower prices for agricultural
raw materials and received higher prices for their products than they
would have if there had been no intervention.

The Political Economy-Some Hypotheses

Colombia's politics in recent times have been notable for the strength
of civilian rule. Since 1958, Colombia has been governed by two polit-
ical parties (Liberal and Conservative), dominated by modernizing
elites, with few ideological differences in economic matters.18 Popu-
lism, often a strong force in other Latin American countries, has not
been an important force in Colombian politics. As a result, the coun-

try has not had extreme fluctuations in economic policy. Economic
policy during the study period was characterized by an export tax on
coffee that was justified by the "optimal tariff" argument, moderate
protection for rice, wheat, and cotton, and high tariffs in combination
with quantitative restrictions on imports of manufactured consumer
goods. Tariffs on intermediate and capital goods, on the other hand,
were low.

Taxation of the Coffee Sector

An important element in taxation of the coffee sector until the 1960s
was the absence of other good sources of government revenue. The
size of the export tax on coffee has always been a cause of debate
between the Federation and the government. Although the Federa-
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tion cannot prevent the taxation of coffee exports, it often succeeds in
having the tax reduced. More importantly, most of the time it is able
to establish the transitory nature of different taxes.

Equity considerations also play a role in explaining coffee taxation
and the slow adjustment of the exchange rate. Entry into the coffee
export market is restricted to the Federation and to certified private
exporters, who must export "Federation quality" coffee. Given the
surrender price on coffee exports, the maximum price paid by ex-
porters for coffee at the farmgate is determined by the tax level, along
with normal profit taking. If world coffee prices or the exchange rate
increase (and the minimum surrender price remains constant), pri-
vate exporters may make extraordinary profits. If world prices fall, on
the other hand, private exporters may withdraw from the market,
thereby forcing the Federation to buy the entire crop. Because
changes in the retention quota and minimum surrender price are
negotiated between the government and the coffee growers, peso
devaluation has sometimes given substantial windfall profits to
exporters.

Taxation of agricultural activities resulting from indirect interven-
tion reduced rural wages and increased rural poverty. These then
became the source of several agrarian conflicts over the years. In the
coffee zone, though, the conflicts were tempered by the dominance of
smallholders and by the existence of social service programs operated
by the Federation of Coffee Growers. As of 1980, about 300,000 farms
in Colombia produced coffee.

Policies on Cotton, Rice, and Wheat

CorroN. The process of industrialization via import substitution be-
gan with the textile industry. The Institute for the Promotion of Cot-
ton (Instituto de Fomento Algodonero, or IFA) was established in
1947, and minimum prices were established to stimulate cotton pro-
duction. During the subsequent decade, domestic cotton was not
competitive internationally, but the country's textile producers were
forced to absorb this production at prices exceeding the international
prices.

Colombian cotton became competitive in international markets in
about 1959. Because internal prices were below foreign prices, cotton
growers had an incentive to export cotton fiber. But the government
wanted to help the textile industry, and cotton growers were allowed
to export cotton only after domestic textile producers had satisfied
their needs.

In 1972, after lobbying by cotton growers, the government agreed
to end its direct control of cotton prices. Henceforth, prices would be
set under agreements negotiated between the textile sector and cot-
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ton growers (for fiber), and between oil and fat producers and cotton
growers (for cotton seeds).

Although the ability of Colombia's cotton growers (who numbered
10,572 in 1987) to influence economic policy has been increasing, they
are still at a disadvantage with respect to the textile industry. The
textile industry has dominated the National Association of Industrial-
ists (ANDI) to the point that it has felt no need to form an association
for the textile sector (all the large textile firms have a representative on
the national board of ANDI).

ANDI and the National Federation of Coffee Growers are the two
more influential producer associations in Colombia. Both of them
have close ties with Antioquia (all the presidents of ANDI except one
have been from that department) and with the region of Antioqueno
colonization (Quindio, Caldas, Risaralda), and the impact of the de-
partment on economic policy is substantial. This regional element is
an additional reason that cotton growers are at a disadvantage with
respect to the textile industry.

RICE. The overriding policy consideration toward the rice sector has
been the achievement of self-sufficiency. 19 During the period 1950-69,
rice production increased, mainly because of an increase in cultivated
area, from 133,000 hectares in 1950 to 250,000 in 1969. Domestic prices
were higher than international prices during this period, but rice
imports were sporadic.

The period 1969-78 was characterized by an enormous jump in
production as a result of the introduction of high-yield varieties. Cul-
tivated area under new varieties increased during the period from 5 to
96 percent of total area, and annual rice yields per hectare leapt from
2.7 to 4.2 tons. Rapid technological change then slowed.

The rice producer association, FEDEARROZ, was created in 1947
and had about 6,000 members in 1984. It has been a highly successful
association in providing inputs and in promoting technological
change. In terms of its influence on economic policy, however, even
sectoral policies, FEDEARROZ has not been so successful. FEDEAR-
ROZ's limited attention to lobbying and its scant political power are
reflected in the small influence it exerts over the price of rice. FED-
EARROZ has been ineffective in breaking the system of export quotas
and prohibitions. 20

What explains the relative weakness of FEDEARROZ? Two factors
seem salient. As productivity increased significantly, the rice sector
became accustomed to expanding prosperity. Moreover, rice is very
important in the diet of low-income groups. Expenditures on rice
accounted for 6.1 percent of the total expenditure of all consumers on
food, and 9.7 percent for urban consumers in the lowest income
quintile. Thus, an increase in the price of paddy rice implies higher
prices for consumers. The government opposes such an outcome.
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WHEAT. In the early 1950s, Lauchlin Currie observed that Colombia
had been following an incorrect policy on wheat-that is, striving to
achieve self-sufficiency in wheat production without regard to com-
parative advantage. 21 Largely as the result of this lack of compara-
tive advantage, wheat production has been in decline since the
mid-1950s. This decline cannot be blamed on the negative influence
of economic policies, as a recent study suggests. 22 The drop in wheat
production has occurred despite protection and subsidies for Co-
lombia's 17,000 wheat farmers.

Beginning in 1954, the government's agricultural marketing agency
was granted a monopoly on wheat imports. The marketing board's
imports of wheat are duty free, which has often led to revenue-
maximizing behavior. As a result of heavy financial losses because of
the amounts of wheat imported in the period 1966-1974 (close to
8,000 million pesos, or around US$ 300 million), there was a move
toward profit maximization. Although IDEMA does not pay import
tariffs on wheat, it can increase the price it charges by the amount
of the tariff when it imports wheat on behalf of third parties. The in-
come thus obtained has become an important financial resource for
IDEMA.

Why did total intervention in the wheat sector cause a transfer of
resources to producers? The answer is mainly because they are small
peasants using traditional technology.

Producer Associations and Economic Policymaking

Students of policymaking in Colombia disagree about the strength
and influence of the associations of agricultural producers. Bagley
believes that they have significant and increasing power. Urrutia, on
the other hand, has argued that their influence on policymaking is
limited because they are economically weak and have a hard time in
mobilizing political support among the producers they claim to repre-
sent.23 Hartlynn says that they have ". . . considerable, but not un-
limited, capacity for influence." 24 In a sense, these evaluations are
not contradictory because they are based on different aspects of that
impact. Perhaps it would be useful to divide the influence of these
pressure groups into two dimensions-between sectoral and macro-
economic policies and then initiating and vetoing policies.

Agricultural producer associations in Colombia tend to have con-
siderable influence in initiating policies that directly affect their sector
and the ability to veto policies that directly hurt their affiliates. Their
influence, however, seems to be much more modest on macro-
economic policies. The main reasons for this are:

The relative institutional weakness of the associations.
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* The way long-term economic agendas are designed by the cen-
tral government.

* The logic of collective action.

The relative institutional weakness of most producer associations
forces them to concentrate on trying to either influence sectoral poli-

cies (vetoing or proposing) or veto macroeconomic policies that di-
rectly harm their members. Because the lobbying services they pro-
vide are a public good, when there are many producers, the incentive
to contribute to providing for the public good is minimal. 2 5

There is a general consensus among the leaders of producer asso-
ciations, policymakers, and researchers, that associations represent-
ing the industrial and service sectors have a greater influence on
general economic policy than those representing the agricultural sec-
tor. Several factors explain this. One is the larger number of agri-
cultural producer associations. This proliferation has gradually
eroded the strength of the once relatively powerful SAC. Currently,
producers of all of the major agricultural products have their own
associations.

What has happened in the agricultural sector seems to fit Olson's
discussion of the logic of collective action and its application to the
rural sector.26 His explanation is based on the following arguments.
First, there is a great difference in the spatial diffusion of agriculture
in comparison with most urban activities. Because of the difficulties of
supervision and coordination when vast distances are involved, the
optimal size of agricultural units is smaller than in industry. Then,
because the optimal size of agricultural units is relatively small, there
are many agricultural producers. Because there are so many pro-
ducers, the benefits of collective action are not great enough to pro-
vide a strong incentive to associate. In industry, where the number of
producers is much smaller, most (if not all) will get a significant share
of the benefit resulting from collective action. Finally, in under-
developed countries, the costs of transportation and communications
in rural areas are very high.

The two fundamental policy variables affecting the relative prices of
agricultural products are overall macroeconomic and commercial pol-
icy and sectoral policies toward agriculture. Colombian agricultural
producer associations have concentrated on trying to influence sec-
toral policies. There are several reasons for this.

The first, and perhaps the most important, reason is that a change
in sectoral policy may bring a significant benefit to the members. To
bring about a change in macroeconomic policies, on the other hand,
the many producer associations would have to cooperate with each
other.2 7 Another important reason that agricultural associations con-
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centrate on influencing sectoral policy is that they lack the technical
staff to engage in debates on longer-term policy.

Sectoral policies toward agriculture have been an important source
of distortion of relative agricultural prices. The influence of producers
on sectoral policies depends, to a great extent, on the strength of their
associations. Their strength depends on the amount of positive in-
ducements they can offer (technical assistance, marketing) and the
capacity to be coercive (for example, through compulsory member-
ship or state-created taxes).

The strength of producer associations in Colombia is also influ-
enced by the country's abrupt topography. As a result of its topogra-
phy, Colombia has at least five distinct cultural and economic regions,
and the relative political weight of the different regions is quite var-
ied. This regional dimension is important because crop production is
often specialized by region (cotton on the Caribbean coast and in
Tolima, rice in Tolima and Huila, wheat in Cundinamarca, Boyaca,
and Narino).

Another important determinant of sectoral policies is the ideologi-
cal attitude of policymakers. Many of those who design policies for
the agricultural sector come from urban areas and are negatively in-
clined toward large agricultural producers, whom they see as the
embodiment of backwardness. 28 Thus, products dominated by small
producers (like wheat) tend to be overpriced, while a product where
larger producers are the rule (like cotton) may be underpriced.
Whether the product is food or nonfood may influence the attitude of
policymakers. Thus, for products that are basic food (such as rice),
policymakers prefer to see the incomes of producers drop rather than
allow them to export. Also, policymakers may decide to freeze the
price of basic foods if inflation threatens.

The economic interests of the state agencies dealing with agricul-
ture are also a factor. IDEMA, with its inherent desire to survive as a
bureaucratic entity, directs its efforts to maximizing its revenues
rather than to accomplishing other objectives.

Determinants of Agricultural Prices: A Regression Analysis

A simple regression analysis corroborated the arguments presented
here. We performed an OLS regression analysis with the logarithm of
the real producer price as the dependent variable to explain the fac-
tors that affect its determination. One key explanatory variable was
the real border price, while the other was the rate of inflation or the
acceleration in the rate of inflation. The results of the analysis are
presented in table 5-16.

For wheat, cotton, and coffee, the real border price was highly
significant. For cotton and coffee, the estimated coefficient for the
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border price was less than one, implying that only part of the changes
in international prices was transmitted to the domestic price. Because
90 percent of the domestic consumption of wheat is supplied through
imports, that the real border price lagged one year is highly signifi-
cant. Only in the case of rice was the border price not significant.

Acceleration in the rate of inflation was also significant. It has a
positive sign in the case of coffee, showing that the coffee growers are
strong enough politically to defend the real price of their product in
the face of an acceleration in the rate of inflation. In the case of wheat
and cotton, acceleration in the rate of inflation had a negative sign,
reflecting the peculiarities of these two markets. The price of wheat
clearly depends on IDEMA's policies. When inflation accelerates, the
government often tries to reduce inflationary pressure by slowing the
increase in the price of basic foods. Something somewhat different
occurs in the cotton market. Although the price has not been regu-
lated by the government since 1973, the existence of a monopsony
(DIAGONAL) prevents an immediate increase in the price when in-
flation accelerates.

In the case of the real producer price of cotton, the rate of increase
of textile output is also statistically significant and has a negative sign,
probably reflecting the influence of textile producers on the cotton
export quota. When the rate of growth of textile output accelerates,
domestic producers want to absorb a larger share of domestic output
of cotton fiber, and they pressure the government to reduce the ex-
port quota. This had a negative effect on the domestic price of cotton,
because foreign prices have been generally above domestic consumer
prices.

In addition to real border prices, the percent of imports in total
supply is a variable that affects the real producer price of wheat nega-
tively. This result is to be expected because domestic consumption is
largely supplied by imports, and domestic production is highly pro-
tected. Another significant variable is the acceleration in the rate of
inflation. It is important to mention that purchases of domestic pro-
duction of wheat by IDEMA do not appear to affect its price
significntly.

The main independent variables that affect the real producer price
of coffee are the real border price, the rate of inflation, and the devia-
tion of the border price from its trend value. Together, these variables
explain 89 percent of the variance in the real producer price. The
border price by itself explains 84 percent of the variance. The central
government's deficit, as a percent of GDP, is marginally significant
and has the expected negative sign. Thus, the argument, which has
frequently been advanced by finance ministers that they could not
reduce taxes on coffee in the short run because of the fiscal deficit,
seems corroborated.
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Table 5-16. Determinants of Real Producer Prices

Change in
Constant border pricel Rate of acceleration Fiscal textile

PN of inflation Deficit output
Period t t-1 t t-1 t-2 GDP t-1

1963-83 Cotton 1.357 0.765 -0.0003 -0.0023
(4.413) (13.927) (-3.004) (-2.573)

1964-83 Cotton 1.461 0.745 -0,0003
(4.542) (13.042) (-4.509)

1961-83 Wheat 2.873 0.417
(8.666) (5.186)

1961-83 Wheat 2.914 0.391
(8.464) (4.620)

1961-83 Wheat 2.81 0.415
(8.735) (5.390)

1962-83 Wheat 2.922 0.415 -0.0003
(9.281) (5.494) (-2.091)

1961-83 Coffee 1.182 0.530
(4.836) (7.554)

1964-83 Coffee 1.211 0.526 -0.026
(4.738) (7.581) (-1.465)

1964-83 Coffee 1.762 0.366 -0.026
(7.320) (5.594) (-1.454)

1%3-83 Coffee 1.780 0.358 0.0003 -0.021
(10.582) (7.783) (2.327) (-1.584)

1963-83 Coffee 1.657 0.386 0.0003
(10.652) (8.717) (2.261)

1963-83 Rice 4.618 -0.019
(6.654) (-0.123)

1963-83 Rice 7.064
(8.415)

1963-83 Rice 16.45
(4.993)

1. The dependent variable is the producer price /PNA for each product.
2. t-statistics in parentheses.
Source: Garcia Garcia and Montes Llamas (1989), table 8.1.

The econometric results for the real producer price of rice are con-
sistent with it's being domestically a competitive market, and with
the government's policy keeping it isolated from the international
market. The two significant independent variables in the case of rice,
output and per capita GDP, reflect the interaction of supply and
demand.

Conclusions

The main conclusion that can be drawn is that agricultural producers
had significant influence on direct government intervention in their
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IDEMA GDP Output Deviations
IDEMA purchases imports per of around
of wheat/output of wheat! capita rice border price
t t-] Output t-1 t-1 t-1 of coffee R2 D.W RHO

0.906 1.616

0.907 1.644

-0.093 0.729 1.711
(-5.280)

-0.001 -0.080 0.709
(-0.941) (-3.637)

-0.001 -0.079 0.747
(-1.102) (-4.159)

-0.100 0.742 1.971
(-5.430)

0.840 2.143 0.581

0.891 2.090 0.305

0.545 0.886 2.097 0.273
(6.835)
0.559 0.898 1.973

(7.911)
0.613 0.889 1.956

(9.448)
-0.05 0.407

-0.362 0.695 1.785 0.560
(-3.045)

-1.202 0.679 1.835 0.426
(-3.621)

specific markets, but not on overall economic policy. Representatives
of the producer associations (FEDERACAFE, FEDEARROZ, FEDER-
ALGODON, and FENALCE) said during interviews that their influ-
ence on sectoral policies is significant, but that the same thing was not
true for overall economic policy.

In the case of coffee, an overvalued peso significantly increases the
negative effect of direct intervention. The case of coffee is interesting,
because it is the only product in which the effect of direct intervention
was to reduce the income of producers. That this occurred, despite
the enormous political influence of the National Federation of Coffee
Growers, is paradoxical. The central role of coffee is total exports and
the relatively low cost involved in the collection of export taxes seem
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to explain part of this situation. The desire by government and the
Federation to "rationalize" the coffee market and to have some type
of optimal tariff to maximize foreign exchange earnings also has some
explanatory power. The government also uses some of the taxes as a
tool to regulate the "rent" of coffee growers.

As the results on the effects of government intervention illustrate,
the transfer of resources out of agriculture did not occur mainly
through direct government intervention, but through the existence of
an overvalued peso. Because implicit taxation is relatively covert and
does not require budgetary outlays, it has fewer political costs. That
the representatives of the producer associations interviewed do not
perceive the negative impact of commercial and exchange rate poli-
cies on their product in the last three decades, indicates the relative
ease with which a development model, based on policies that transfer
resources out of agriculture, could be implemented. Price stability
and equity rationales were also examined to explain why devalua-
tions were not used more often to obtain an equilibrium exchange
rate.

Agricultural producer associations concentrate their lobbying re-
sources on influencing sectoral and not general policies because the
large number of producers involved in agriculture debilitates their
coalitional strength. In contrast, industrial production is concentrated
in a small number of firms that, therefore, can easily organize to
influence both direct and overall economic policy.

Notes

1. See World Bank (1984), table 11.3; Departamento Administrativo Nacio-
nal de Estadistica (DANE), Censo de Poblaci6n, 1964 and 1985; Rueda et al.
(1982).

2. World Bank (1984), tables 1.1 and 1.2.
3. Garcia Garcia (1981), ch. 6.
4. Garcia Garcia, (mimeograph, IFPRI, 1979) and DNP-UEA, El Cultivo del

Algod6n (mimeo), Bogot6, 1982.
5. See on IDEMA's functioning and policies FEDESARROLLO, Manejo de

Existencias, Comercio Exterior y Precios Agricolas: El Papel del IDEMA, (Bogotg:
February 1976), and Eduardo Sarmiento (1981).

6. The procedure and adjustments done to compare prices for coffee, cot-
ton, rice, and wheat are presented in Jorge Garcia Garcia and Gabriel Montes
Llamas, Trade, Exchange Rate, and Agricultural Pricing Policy in Colombia, (1989),
appendix 1.

7. The procedure to obtain the equilibrium exchange rate is explained in
detail in Garcia Garcia and Montes Llamas, (1989), ch. 4. The values of the
elasticities of the demand for imports and supply of exports are assumed to
be equal to one.

8. See Hernando J. Gomez, "The Colombian Illegal Economy: Size, Evolu-



Colombia 199

tion, Characteristics and Economic Impact," in B. Bagley, F. Thoumi, and J.
Tokatlian (eds.), State and Society in Contemporary Colombia: Beyond the National
Front (Boulder, Colorado: Westview Press, 1989).

9. The different values of imports, exports, current account imbalances,
and the sustainable deficit used to calculate the alternative values for the
equilibrium exchange rate are presented in Garcia Garcia and Montes
Llamas, (1989), appendix 2.

10. For details on the procedure followed to calculate the foreign exchange
effect on inputs see Garcia Garcia and Montes Llamas, (1989), ch. 5.

11. A description of the way these effects were calculated is present in
Garcia Garcia and Montes Llamas, (1989), appendix 4.

12. For more details on the methodology used to measure these transfers
see Garcia Garcia and Montes Llamas, (1989), ch. 6.

13. The credit subsidy on individual products has been left out to avoid
double counting.

14. A detailed presentation of the way the effects of price intervention on
the real income of consumers was calculated can be found in Garcia Garcia
and Montes Llamas, (1989), appendix 4.

15. This section is based on parts of chapter 6 of Jorge Garcia Garcia and
Gabriel Montes Llamas, IFPRI, (1988).

16. Using the equilibrium exchange rate to calculate real wages in agricul-
ture implies that direct interventions in the rest of the economy have been
eliminated. Calculating WA", however, can be interpreted as what would be
the impact of simultaneously eliminating direct interventions in agriculture
and devaluing the peso to the equilibrium exchange rate.

17. This section owes a great deal to two studies, one by Jesds Antonio
Bejarano (1985), and one by Absal6n Machado (1981).

18. Robert Dix (1967).
19. Based on interview with Rafael Posada, Director of Economic Research

of FEDEARROZ, March 2, 1987.
20. Exports of rice were prohibited in 1966, 1967, 1971, 1974, 1977, and

1980, and subject to quotas in 1965, 1976, and 1979 (only in 1973 were there no
restrictions). A recent study done by the Central Bank on nontraditional
agricultural exports, concludes that one of the main reasons for their poor
performance in the 1980s has been the regime of export quotas, and suggests
that they be abolished. See Gabriel Montes Llamas, et al. (1985) and Banco de
la Repdiblica, "Los Obsticulos a las Exportaciones Menores Agropecuarias",
Revista del Banco de la Rep6blica, No. 711, Enero 1987, Separata, p. 13.

21. Ricardo Candelo (1986), p. 137.
22. Mejia, Millin y Perry (1986), p. 3.
23. Miguel Urrutia (1983), p. 16.
24. Jonathan Hartlynn (1985), p. 111.
25. Mancur Olson (1982).
26. Mancur Olson (IFPRI, 1985), p. 229.
27. In the interviews with members of agricultural associations represent-

ing specific products (FENALCE, FEDERALGODON, FEDEARROZ) all of
them expressed their desire that Sociedad de Agricultores de Colombia (SAC)
could serve agriculture by concentrating its efforts on influencing the direc-
tion of overall macroeconomic policy (leaving sectoral policy to them). The
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problem here, however, is who would be willing to provide SAC with the
resources it requires (for example, a staff of highly trained economists) to do
this effectively.

28. Former president Alfonso Lopez Michelsen believes that part of the
reason that agriculture was stagnant during the 1960s was that the agri-
cultural price policy of the Superintendencia de Industrial y Comercio was
implemented by bureaucrats recruited from the political class who had very
little contact with the rural sector. See Alfonso Lopez Michelsen, "Prologo,"
in Jesds A. Bejarano (1985), p. 25.
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Dominican Republic

Duty D. Greene and Terry L. Roe

This analysis of agricultural pricing policies in the Dominican Repub-
lic focuses on the evolution of the prices of three agricultural com-
modities (sugar, coffee, and rice) relative to the price of non-
agricultural goods. Sugar and coffee are the country's principal
export products, and rice is the primary food staple. The analysis
covers the years 1966-85 and spans the administrations of Joaquin
Balaguer (1966-78), Antonio Guzman (1978-82), and Salvador Jorge
(1982-86).

The years 1966-72, following the political turmoil of the revolution
in 1965, were characterized by relative political stability, the initiation
of an import-substitution industrialization process, fiscal and mone-
tary restraint, and relatively high annual rates of growth in gross
domestic product (GDP). The next subperiod, 1973-77, was notable
for large increases in the world prices of petroleum, sugar, coffee, and
grains, and their impact on the Dominican trade sector. During this
subperiod, in spite of increases in the world prices of basic commodi-
ties, the Balaguer government maintained fiscal austerity and domes-
tic food price stability. The third subperiod, 1978-81, was associated
with increasing budget deficits, deficits in the economy's eternal ac-
counts, and a rising foreign debt. The last subperiod, 1982-85, was
noteworthy for a substantial decrease in the world price of sugar,
increases in the country's external debt, rising fiscal and trade defi-
cits, and efforts to liberalize trade policy, restructure the economy,
devalue the peso, and adopt a floating exchange rate.

Special attention is given to the effects of agricultural pricing policy
on consumer groups, primarily because the authors had access to
recent studies of rural and urban household expenditures in the Do-
minican. One result of our analysis is the conclusion that over-
valuation of the Dominican peso had a detrimental effect on agri-
cultural producers that offset the positive effects of direct
intervention. In most years, direct intervention served to subsidize
producers of sugar and rice, while placing an implicit tax on coffee

203
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producers. In contrast, indirect intervention (that is, overvaluation of
the peso and protection of the industrial sector) had the effect of
taxing agricultural producers (except for sugarcane), while subsidiz-

ing consumers.

An Overview of the Dominican Economy

The population of the Dominican was an estimated 6.2 million in 1985
(table 6-1). The literacy rate was about 70 percent. Since about 1980,
most of the country's population has resided in urban areas, with
over half of the total urban population living in the country's two
major cities-Santo Domingo and Santiago. As a result of an average
annual population growth rate of about 2.8 percent, arable land per
rural inhabitant was only 0.4 hectares in 1985. The percentage of the
population active in agriculture decreased from an estimated 61 per-
cent in 1960 to about 34 percent in 1980. During the 1966-80 period,
the proportion of the population engaged in industry increased from
11 to 22 percent, in services from 18 to 28 percent, and in commerce,
hotels, and restaurants, from 7 to 13 percent.

Based on the official exchange rate of one peso to one U.S. dollar,
which lasted throughout the 1966-84 period, per capita real GDP
grew from an annual average of about US$808 in the 1966-72 sub-
period to an average annual high of about US$1,156 during the
1978-81 subperiod, and then declined to about US$1,122 during the
1982-84 subperiod (table 6-2). The primary sources of GDP growth
during the 1966-72 subperiod were the industrial and service sectors
of the economy. GDP grew at average annual rates of 8.4, 7.2, and 2.4
percent for the subperiods 1966-72, 1973-77, and 1978-81, respec-
tively. The rates of growth in agricultural GDP for the same sub-
periods were 4.2, 3.0, and -1.3 percent, respectively (table 6-3). In
the 1982-84 subperiod, average annual growth in agricultural GDP
was about 2.3 percent, compared with a growth rate of about 1.4
percent for the economy as a whole.

Table 6-4 shows subperiod GDP and revenues, expenditures, and
fiscal balances of the consolidated public sector, which includes public
enterprises. The data in column four indicate that the Dominican
government began to experience sizable deficits in 1978. These defi-
cits averaged more than 5 percent of GDP during the 1978-81 and
1982-84 subperiods, and public saving was negative in the latter pe-
riod. This steady deterioration in the solvency of the public sector
appears to have been primarily the result of the fiscal policies adopted
by the central government and the public enterprises (Greene and
Roe 1988).

Judging by the percentage of GDP accounted for by trade, the
Dominican economy seems to have been relatively open. A tendency



Table 6-1. General Demographic Data, 1960-85
(in millions)

Population Education Arable Arable land
Urban Urban Labor adult Arable land per per rural

Concen- as percent force literacy' croplands person" personi
Year Total Total trationb Rurale of total totale (percent) (1000 ha) (haP) (ha/P)

1960 3.04 0.92 15 2.12 30.20 0.80 65.8 1000 0.33 0.47
1970 4.00 1.62 14 2.39 40.30 1.16 66.4 1135 0.28 0.47
1980 5.43 2.77 14 2.66 51.00 1.62 68.6 1050 0.19 0.39
1985a 6.23 3.43 13 2.80 55.00 1.19 70.0 1100 0.18 0.39

a. 1985 estimated.
b. Computed from data provided by National Statistics Office (ONE) as number of cities in the Dominican Republic in which the most concentrated

75% of the urban population lives.
c. Column 1 divided by column 2.
d. Column 2 divided by column 1.
e. Number of people economically active.
f. Percent of total adult population (15 years old and above) that are literate.
g. Data include only land in annual and permanent crops.
h. Column 8 divided by column 1.
i. Column 8 divided by column 4.
Source: IMF Statistics, National Statistics Office (ONE), Population Census (1970, 1980), National Office of Planning (ONAPLAN) (1983), FAO

Production Statistics Yearbooks (various years).



Table 6-2. National Account Statistics, Average Annual Values, 1960-84
(millions RD$)

Real GDP Real GDP per capita Percent share in GDP of
Year Current GDP (1980=100) (1980=100) Investment Savings Imports Exports

1960-65 898.8 2345.0 702.2 12.8 13.5 19.0 20.0
1966-72 1400.1 3210.3 808.8 16.7 10.6 22.8 17.4
1973-77 3481.7 5242.9 1113.3 22.8 18.3 26.6 23.2
1978-81 5796.5 6194.0 1156.5 25.3 16.5 28.6 20.3
1982-84 8537.3 6672.5 1121.8 21.9 15.4 26.6 20.8

Note: 1984 data are preliminary estimates.
Source: IMF/IFS Statistics (1960-65), Dominican Central Bank and 1986 IBRD mission estimates.



Dominican Republic 207

Table 6-3. Average Annual Growth Rates in Total GDP,
Agricultural GDP, Crop GDP, and Livestock GDP in Constant
1980 RD$, 1966-84

Agricultural Livestock
Year Total GDP GDP Crop GDP GDP

1966-72 8.36 4.22 3.98 6.83
1973-77 7.16 3.00 2.67 4.38
1978-81 2.43 -1.29 -2.60 1.38
1982-84 1.44 2.28 1.64 3.79

Source: Central Bank and 1986 International Bank for Reconstruction and Develop-
ment (IBRD) mission estimates.

to incur current account deficits persisted throughout the late 1960s
and the 1970s, with large trade deficits occurring in the 1980s (table
6-5). Exports as a share of GDP reached a peak of about 23 percent
during the 1973-77 subperiod and then declined to an annual average
of about 21 percent during the 1982-84 subperiod. During the latter
subperiod the average annual value of imports exceeded the value of
exports. Imports increased from a mean of about 23 percent of GDP
during the 1966-72 subperiod to an average annual high of nearly 29
percent during the 1978-81 subperiod, and then declined to an aver-
age 26.6 percent during the 1982-84 subperiod. During the 1980s,
foreign reserves were increasingly used to cover trade deficits
(Greene and Roe 1988).

The Dominican experienced low to moderate changes in its annual
rate of inflation during the 1966-84 period. The highest average an-
nual rates in its consumer price index (CPI) occurred in the 1973-77
subperiod (12.7 percent) and in the 1982-84 subperiod (19.2 percent).
The higher rate of inflation during the 1982-84 subperiod coincided
with a depreciation of the country's currency relative to the U.S.
dollar. The growing current account deficit in the 1960s increased the
pressure to devalue the currency, and an unofficial foreign exchange
market evolved. The average annual premium on purchases of U.S.
dollars in the unofficial market during this period was reported by the
Dominican Central Bank to have averaged about 14 percent during
the 1966-77 period and about 26 percent during the 1978-81 period. It
began spiraling upward in 1982 and reached 212 percent in 1985.

The average annual exchange rate for each of the four subperiods,
in nominal terms, appears in column 1 of table 6-6. These rates are
averages of the official and parallel market values, weighted by the
respective import shares in each market. Estimates of the purchasing
power parity and the real foreign exchange rate appear in columns
four and six, respectively. These estimates show that the peso was
depreciating in response to trade imbalances during the late 1970s



Table 6-4. Financial Accounts of the Consolidated Public Sector, Estimated Average Annual Values, 1966-85
(millions of RD$)

Budget deficit ratio to Ratio of savings
Budget surplus ExpenditureSd GDPe Current to GDPf

Year GDP Current Revenues, ExpenditureSb deficit (percent) (percent) savings (percent)

1966-72 1713.1 458.1 445.8 12.3 2.4 0.6 125.2 7.2
1973-77 3481.7 997.7 1018.8 -21.1 -2.1 -0.6 255.7 7.4
1978-81 5796.5 1388.5 1734.0 -345.5 -19.7 -5.9 6.4 0.3
1982-84 8537.3 1928.8 2376.2 -447.4 -19.1 -5.3 -6.8 -0.3

a. Includes current revenues plus capital receipts of the Consolidated Public Sector (Central Government, decentralized agencies, municipalities,
and public enterprises).

b. Includes current and capital expenditures of the Consolidated Public Sector plus expenditures of the nonconsolidated nonfinancial sector and

those paid through the monetary budget.
c. Column 2 minus column 3.
d. Column 4 divided by column 3.
e. Column 4 divided by column 1.
f. Column 7 divided by 1.
Source: Central Bank estimates, 1986 IBRD mission estimates, ONAPRES.



Table 6-5. Balance on Current Account of the Balance of Payments, Average Annual Values, 1966-84
(millions of US$)

Trade Service Service Service Donation Balance
Year Exports Imports balance exports imports balance transfer current account

1966-72 206.0 240.1 -34.1 42.0 108.0 -66.0 17.2 -82.9
1973-77 693.9 696.1 -2.2 118.0 323.4 -205.4 84.8 -122.8
1978-81 923.5 1242.8 -319.3 289.8 584.3 -294.5 184.1 -429.7
1982-84 808.2 1263.7 -455.5 449.8 583.7 -134.0 229.0 -360.4

Source: IMF International Financial Statistics yearbooks.



Table 6-6. Price Indices, Nominal and Real Foreign Exchange Rates, Average Annual Values, 1965-85
Real exchange rates

Eppp Percentage
Weighted WPI DR/USd Nominal Real Real change real and

nominal actuala CPI DR.b U.S.c 1965=100 equilibriumd actualf equilibriums equilibriumh
Year (RD$/US$) 1965= 100 1965= 100 (RD$IUS$) (RD$/US$) (RD$/US$) (RD$/US$) (percent)

1966-72 1.009 104.67 111.25 0.94 1.34 1.07 1.29 -16.820
1973-77 1.017 174.31 175.34 0.99 1.19 1.03 1.14 -9.350

m 1978-81 1.050 262.78 263.47 1.00 1.31 1.05 1.19 -12.020
' 1982-85 1.998 428.12 321.91 1.32 2.34 1.46 1.64 -11.220

Note: Values for the periods are obtained on a yearly basis and then averaged for the period.
a. Estimated weighted average nominal exchange rate.
b. D.R. Consumer Price Index. Central Bank data.
c. U.S. Producer Price Index. U.S. Dept. of Commerce.
d. Purchasing power parity (E* (1965=1.003)*[column 2 divided by 3]).
e. Estimated nominal equilibrium exchange rate (See appendix A).
f. Real actual exchange rate (columns 1*3 divided by 2).
g. Estimated real equilibrium exchange rate (see appendix A).
h. Degree of divergence between the two given real exchange rate (columns [6 minus 7] divided by 7).
Source: Greene and Roe (1988), Table 6D.
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and early 1980s. The nominal equilibrium and the real equilibrium
exchange rates appear in columns 5 and 7, respectively.' The nominal
rate is our estimate of the exchange rate that would have prevailed in
the absence of distortions in the economy. This rate was used to
calculate the total effects of intervention.

Contemporary industrial policy, price controls, and the legal and
institutional structure needed to implement intervention in prices are
a legacy from the Trujillo period (1930-61). By the end of the Trujillo
era, his family and associates controlled a wide variety of manufactur-
ing and industrial firms (Bell 1981). Most of these firms had become
part of the Dominican Corporation of State-Owned Enterprises
(CORDE) by 1966. The state-owned Sugar Enterprise (CEA) also
evolved from the process of nationalizing private firms. Control of
food prices was implemented in 1957 by the Bank of Agricultural and
Industrial Credit. This bank was given the authority to market rice, to
operate as a bonded warehouse, and to set rice prices for producers,
wholesalers, and retailers. A reorganization of the public sector enter-
prises in agriculture eventually led to the creation of the National
Institute of Price Stabilization (INESPRE) in 1969. Initially, INESPRE
assumed the government's rice marketing and price control activities
and, shortly thereafter, became the principal state-owned enterprise
for implementing price policy for rice and numerous other foods.
Policy implementation required INESPRE to perform many market-
ing activities, such as procurement, transportation, storage, and for-
eign trade.

After Trujillo's death in 1963, Law 13 established a Directorate Gen-
eral of Price Control (DGPC) within the Ministry of Commerce and
Industry. This agency was given the legal authority to fix prices on
agricultural and industrial goods that were designated to be of pri-
mary necessity, and to prosecute wholesalers and retailers who vio-
lated ceiling prices. In 1986, the DGPC set prices on a wide variety of
food products, including sugar, rice, wheat and corn flour, soybean
oil, noodles, bread, milk, chicken, eggs, chocolate, salt, soap, tooth-
paste, propane gas, kerosene, cement, and nails.

In 1968, with the promulgation of Law 299, the Dominican turned
toward import-substitution industrialization. This law encouraged in-
vestment, through a variety of tax credits and tariff incentives, in
industries specializing in either exports or import substitution. 2 IM-

plementation of this policy tended to increase the number of firms
specializing in the manufacturing of import substitutes relative to
those specializing in the production of export goods. The resulting
pattern of industrial growth was determined largely by the existing
structure of import tariffs, quotas, domestic pricing policies on final
products and, as discussed later, an overvalued currency.
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The Agricultural Sector

Agriculture's share of GDP steadily declined from a mean of more
than 27 percent during the years 1960-65 to a mean of about 15 per-
cent during the 1982-84 subperiod (table 6-7). Within agriculture, the
value of crop production exceeded the value of other activities by 250
percent in most years.3 In recent years, however, the value of live-
stock production has increased relative to the value of crop produc-
tion (table 6-7). Approximately 25 percent of the total production
value of agriculture is from sugarcane. This crop constituted, on av-
erage, about 18 percent of the total cropland area (including land
planted to perennial crops) between 1966 and 1985. Most of the coun-
try's rice was grown on irrigated lands, which accounted for about 11
percent of total cropland. The remaining 71 percent of the total crop-
land area was classified as other rainfed agricultural land. Based on
the 1976 agricultural survey, land utilization was distributed as fol-
lows: food crops, 12 percent; export crops, 21.1 percent; pasture, 52.8
percent; and fallow and forest land, 14.1 percent.

Farm land ownership has been highly skewed. Data from the agri-
cultural census for 1981 show that about 82 percent of the farms in the
Dominican consisted of fewer than five hectares and occupied only 13
percent of all farmland, while 1 percent of the farms had more than
200 hectares and occupied approximately 36 percent of the land area.
Approximately 40 percent of the land in farms of over 50 hectares was
owned by the government. This included 173,700 hectares held by
the CEA and another 392,000 hectares controlled by the Dominican
Agrarian Reform Institute (IAD).

During the 1966-72 subperiod, traditional agricultural exports (that
is, sugar, coffee, cocoa, and tobacco) accounted for about 76 percent
of the country's total value of exports (table 6-8). By the 1982-84
subperiod, however, the value of traditional agricultural exports had
declined to about 55 percent of total exports. The steady decline in the
average share of agricultural exports as a proportion of total exports
reflects a decrease in the value of sugar exports along with growth in
the value of mining and industrial exports. 4 Although agriculture's
declining share is typical of countries experiencing growth and devel-

opment, our analysis in later sections will show that pricing policies
that taxed agricultural exports and protected industry contributed
significantly to this trend.

The share of agricultural imports (excluding manufactured agri-
cultural goods and agricultural inputs) in the total value of all imports
was small. The value of agricultural imports as a proportion of total
imports increased from an annual average of about 3 percent during
the 1966-72 subperiod to more than 8 percent during the 1973-77
subperiod. This change was largely the result of increases in rice and



Table 6-7. National Account Statistics for the Agricultural Sector, 1960-84
(current millions of RD$)

Total Agricultural sector Crops Livestock Forestry & fisheries

Year current GDP value (percent) value (percent) value (percent) value (percent)

1960-65 898.8 244.4 27.6 173.4 19.6 62.3 7.0 8.7 1.0
1966-72 1400.1 346.0 24.8 217.2 17.4 92.8 6.6 9.6 0.7
1973-77 3481.6 775.3 22.9 523.8 17.0 180.8 5.3 18.5 0.6
1978-81 5796.4 1039.2 18.1 711.6 12.3 281.6 4.9 31.7 0.5
1982-84 8537.3 1299.1 15.2 857.4 10.1 396.4 4.6 45.3 0.5

Source: Central Bank and IBRD data.



Table 6-8. Annual Average Values Of Traditional Agricultural Commodities, 1966-84
Agricultural
traditional

Value Raw sugar Green coffee Cocoa Tobacco Total exports
Year total value (percent) value (percent) value (percent) value (percent) value (percent)

Exports
1966-72 206.0 103.2 50.5 22.5 11.3 14.9 7.7 14.7 6.8 155.3 76.4
1973-77 693.9 308.9 43.9 82.1 11.7 46.3 6.6 34.0 5.1 471.4 67.4
1978-81 923.5 282.6 29.3 101.3 11.7 63.6 7.5 50.3 5.6 497.8 54.0
1982-84 808.2 267.3 33.2 88.4 10.9 61.3 7.5 31.0 3.8 448.0 55.4

Agricultural
Value Rice Wheat Corn Soybean oil Total import

Year total value (percent) value (percent) value (percent) value (percent) value (percent)

Imports
1966-72 240.1 0.7 0.3 6.0 2.6 n.a. n.a. n.a. n.a. 7.5 3.1
1973-77 696.1 22.2 3.3 18.6 2.7 10.3 1.5 9.1 1.2 58.4 8.4
1978-81 1242.8 14.8 1.1 27.9 2.3 21.5 1.7 16.2 1.4 80.4 6.4
1982-84 1263.7 0.0 0.0 n.a. n.a. 32.0 2.5 23.3 1.8 62.3 4.9

n.a. Not available.
Note: Values are in millions of US$ and percent of total exports and imports.
Source: INESPRE, Memoria Anual. Various Years and USDA/FATUS (wheat imports, various years).
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wheat imports. The share of agricultural imports in total imports then
declined to an annual average of about 5 percent during the 1982-84
subperiod.

Agricultural Price Policies

During the 1966-85 period there were a number of governmental
policies that distorted domestic agricultural prices away from world
border prices. The degree of distortion varied considerably across
commodities and from year to year. The most important direct inter-
ventions during the 1966-85 period were export taxes and quotas,
import tariffs and quotas, sugarcane production by CEA, and the
importing and marketing of food products by INESPRE and by Do-
minican Wheat Mills, another state enterprise. In addition, policies
that contributed to an overvalued currency and protection of the in-
dustrial sector had important indirect effects on the country's produc-
tion and consumption of agricultural commodities. Obviously, over-
valuing the currency in effect taxes the production of exported
products and subsidizes the consumption of imported commodities.
In addition, industrial protection tends to divert the domestic terms
of trade from agriculture and toward the industrial sector.

The direct and indirect effects of price policy on the country's pri-
mary tradable agricultural products in each of four subperiods are
evaluated in this section. Average annual rates of direct and total
protection are estimated for producers and consumers of each of
these products. The effects of direct intervention are derived from a
comparison of average annual internal product prices with their re-
spective border prices (after adjustment for transportation and other
marketing costs) evaluated at the nominal weighted exchange rate.
The effects of total intervention include the indirect effects of year-to-
year overvaluation of the weighted exchange rate and distortions in
the price index of nonagricultural goods. Consequently, evaluation of
the effects of indirect intervention requires an estimate of the nominal
equilibrium exchange rate. This rate is defined as the foreign ex-
change rate that would have prevailed in the absence of all policy
distortions. The methodology used to derive estimates of the annual
equilibrium exchange rate is given in appendix A.

The data on table 6-9 show the average annual effects of direct and
total intervention on producers' prices of sugarcane, coffee, and
paddy rice relative to PNA in each of the four subperiods. The average
producer prices relative to PNA (RPPi, i=sugar, coffee, rice) are given
for each commodity and are the same for both direct and total inter-
vention. The average world border price (evaluated at the producer
level) relative to PNA is first given for the direct effect (RBPi). These
relative prices were derived by multiplying the border prices of the



Table 6-9 Direct and Total Effects of Price Policy on Producer Prices of Sugar, Coffee, and Rice Relative to the
Price Index of Nonagricultural Goods, Average Annual Values, 1966-85

Sugar Coffee Rice
RNPPRs RNPPRc RNPPRr
(protection (protection (protection

PPs/ BPs/ rate) PPc/ BPc/ rate) PPr/ BPr/ rate)
Year PA PNA (percent) PNA NANANNA (percent) A NA (percent

Direct Effects
1966-72 6.6 3.5 580.9a 259.4 303.2 -13.6 159.9 144.1 11.9
1973-77 7.9 17.5 -51.0 357.2 458.4 -19.5 138.9 163.4 -4.8
1978-81 5.2 7.5 -1.4 352.7 415.5 -12.0 104.4 94.2 10.8

m 1982-85 4.8 2.7 182.5 121.7 240.8 -44.0 90.9 64.1 48.7

Total effects
1966-72 6.6 6.0 143.5 259.4 389.7 -32.9 159.9 179.6 -10.3
1973-77 7.9 22.1 -62.3 357.2 531.6 -30.6 138.9 188.0 -16.3
1978-81 5.2 11.0 -38.9 352.7 521.6 -30.3 104.4 116.3 -10.3
1982-85 4.8 6.4 67.5b 121.7 343.9 -64.6 90.9 78.1 18.9

Note: The relative nominal protection rates are annual averages for the respective periods and, thus, they are not exactly equal to the values that
would be obtained by substituting the annual averages reported in columns 1 and 2, 4 and 5, or 7 and 8 into equations 6-1 and 6-2. The notation PP..
and BP.. denote producer price and border producer price, respectively.

a. This average excludes 1967 which has an infinitely large RNPPs, because the estimated RBPS/PNA for that year is negative.
b. The three year average 1982-84, RNPPRs* = -32.5. In 1985, RNPPRs* = 367.4 so that the overall average is the reported 67.5.
Source: Greene and Roe (1988).
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agricultural products by the annual weighted foreign exchange rate
and dividing by PNA. The relative border, prices for the total effects
(RBP*i) are then given in the lower panel by multiplying the border
price of the agricultural products by the annual nominal equilibrium

exchange rates and dividing by the distorted price index for non-
agricultural goods (PNA*).

The relative nominal producer price series (RPP;) and the border
price series (RBPi) are used to derive the relative nominal producers'
protection rate (RNPPR,) arising from direct intervention according to
the following equation:

(6-1) RNPPRit = (RPPi,1RBPit) - 1 = (PPit/BPit) - 1

where i denotes the agricultural product and t denotes the period.5 A
positive (negative) value signifies that producers of the particular
commodity were subsidized (taxed) by direct intervention in prices in
the t-th period.

The relative nominal producers' protection rate (RNPPR*) arising
from total intervention is given by:

(6-2) RNPPR*it = (RPPjt/RBP*it) - 1

where RBP*i, is the ratio of the border price evaluated at the equilib-
rium foreign exchange rate (BP*it and PNA*t).

A comparison of equations (6-1) and (6-2) indicates that an over-
valuation of the foreign exchange rate will tend to make RBP*i, larger
than RBPit and, hence, RNPPR*i, will be less than RNPPRit. Conse-
quently, any price subsidy (tax) given to producers through direct
intervention will be greater (less) than the effect of total intervention.
Moreover, the greater the currency overvaluation, the more RNPPR*it
decreases relative to RNPPRit and the higher the taxation rate to pro-
ducers. In many cases, a subsidy resulting from direct intervention
was offset by the taxation effect of an overvalued currency and the

protection of nonagricultural goods, turning the total effect into an
implicit tax on agricultural producers. This was the case for rice, as
shown in table 6-9.

The data in columns one and two of table 6-9 indicate the evolution
of the average annual relative producer price of sugarcane vis-A-vis

PNA and of the average sugar border price (converted to an equivalent
farm price using efficient marketing and processing margins) relative
to PNA. The world sugar price (adjusted for transportation costs) was
assumed to be the relevant border price because it represents the

appropriate opportunity cost for Dominican resources allocated to
sugar production. The sugar price shown in the upper panel of table
6-9 indicates that the relative producer and border prices of sugarcane
increased in the second subperiod relative to the first subperiod, but
then decreased significantly in the last two subperiods.
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As shown in column three, direct intervention in the price of sugar-
cane provided positive nominal protection to Dominican producers in
the first and fourth subperiods. The negative signs in the second and
third subperiods imply that producers were taxed on average during
those periods. Clearly, Dominican sugarcane producers on average
were taxed as a result of direct intervention when world sugar prices
rose, as in the second and third subperiods, and were subsidized
when sugar export prices fell, as in the first and last subperiods.
Distortions in sugarcane prices were the result when producer prices
were set primarily by CEA and the National Sugar Institute (INAZ-
UCAR) at levels different from the respective equivalent border
prices.

Columns four to six to table 6-9 show, respectively, the producer
price of coffee relative to PNA (RPPc), an the relative nominal protec-
tion rate for Dominican coffee producers (RNPPRc). The data in col-
umn four indicate that on average the relative producer coffee price
rose significantly in the second subperiod and then declined in the
third and fourth subperiods. The data in column five indicate that on
average the relative border price of coffee rose in the second and third
subperiods with respect to the first, but then fell dramatically in the
fourth subperiod. The relative nominal protection rate for coffee pro-
ducers were taxed throughout the entire 1966-85 period, and espe-
cially in the last subperiod. This was the result of export taxes as-
sessed on coffee beans and processed coffee exports.

Columns seven to nine of table 6-9 show, respectively, the relative
producer price of rice (RPPr), the relative import border price of rice
(evaluated at the producer level after adjusting for marketing costs)
(RBPr), an the average annual relative nominal protection rate for
Dominican rice producers (RNPPRr). Column seven indicates that the
RPPr declined gradually over the four subperiods. The data in col-
umn eight indicate that the RBPr increased significantly in the second
subperiod compared with the first, but then decreased dramatically in
the following two subperiods. The RNPPRr suggest that Dominican
rice producers on average were subsidized by direct intervention in
prices throughout the entire period, except in the second subperiod
(1973-77). These producer price subsidies (along with taxes in the
second subperiod) were implemented primarily through the market-
ing activities of INESPRE (the only legal importer of rice during the
years 1973-86) and prohibitions on rice imports during the years
1982-84.

The total effects of intervention on the relative prices of the three
agricultural products, shown in the lower panel of table 6-9, include
the indirect effects of the country's foreign exchange rate policy and
the distortions in PNA. As explained above, domestic relative pro-
ducer prices are the same ratios used for the direct effects, but the
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respective relative border prices are based on the estimated nominal
equilibrium foreign exchange rate and PNA*. Because the Dominican
government had a policy of overvaluing its currency throughout most
of the period under study,the total effect of intervention was to in-
crease border prices and decrease relative nominal protection rates (or
increase the implicit tax) for agricultural producers of tradable
commodities.

As shown in the case of sugar, the RNPPRs* still suggests positive
nominal rates of protection in the first and the fourth subperiods and
negative rates in the second and third. As compared with the respec-
tive rates given for the RNPPRs, however, the positive protection
rates (or subsidies) were less and the taxation rates were greater in the
respective subperiods. In the case of coffee, the rate of taxation on
Dominican coffee producers increases when the effects of indirect
intervention are included. With rice, indirect intervention replaces
the subsidies given to rice producers through direct intervention in
the first three subperiods with implicit taxation. In the last three
subperiod the subsidy provided to rice producers was reduced
substantially (but not converted into a tax) because of indirect
intervention.

Table 6-10 shows the relative consumer prices and nominal protec-
tion rates for Dominican consumers of the three agricultural commod-
ities. These nominal protection rates were derived by comparing the
respective domestic consumer prices with the border prices evaluated
at the wholesale level (with the appropriate adjustments for market-
ing costs) using equations (6-1) and (6-2). In this case, a positive sign
for the relative nominal protection rate indicates a consumer tax and a
negative sign indicates a consumer subsidy.

The data in column one of table 6-10 show that the domestic con-
sumer price of sugar relative to PNA fell substantially throughout the
entire period. The export border price of sugar relative to PNA (col-
umn two) was highest in the second subperiod and lowest in the
fourth subperiod. As a result of direct intervention (shown in column
three), Dominican sugar consumers were taxed significantly in the
first subperiod and subsidized in the last three subperiods (especially
in the fourth).

With respect to coffee, the data in column four indicate that domes-
tic consumer coffee prices relative to PNA were highest in the second
and third subperiods and lowest in the fourth subperiod. The same
tendencies are reflected in the evolution of coffee border prices
(shown in column five), except that the average relative price in the
fourth subperiod is greater than in the first subperiod. The relative
nominal protection rates for Dominican coffee consumers indicate
that direct intervention slightly taxed consumers in the first sub-
period and subsidized them in the last three subperiods. Total inter-



Table 6-10. Direct and Total Effects of Price Policy on Consumer Prices of Sugar, Coffee, and Rice Relative to the
Price Index of Non-Agricultural Goods, Average Annual Values, 1966-85

Sugar Coffee Rice
RNCPRs RNCPRs RNCPRr

CWPs/ CBPs/ (protection CWPc/ CBPc/ (protection CWPr/ CBPr/ (protection
PNA PNA rate) PNA PNA rate) PNA PNA rate)

Year (1966 = 100) (percent) (1966 = 100) (percent) (1966 100) (percent)

Direct effects
1966-72 128.5 70.1 119.7 895.3 879.2 2.5 272.4 239.7 14.8
1973-77 120.7 186.3 -29.4 1025.7 1184.6 -12.6 248.1 264.0 3.3

. 1978-81 71.6 108.2 -19.4 1016.3 1143.7 -8.4 183.2 170.6 7.3
z 1982-85 39.1 61.5 -38.2 612.4 817.6 -22.6 145.1 146.6 8.7

Total effects
1966-72 128.5 95.4 60.3 895.3 1201.1 -25.1 272.4 327.8 -16.0
1973-77 120.7 226.8 -42.8 1025.7 1452.5 -28.8 248.1 326.2 -15.2
1978-81 71.6 142.5 -39.2 1016.3 1511.7 -30.8 183.2 225.5 -18.8
1982-85 39.1 99.2 -61.6 612.4 1230.0 -50.4 145.1 183.9 -21.1

Note: The relative nominal protection rates are annual averages for the respective periods and, thus, they are not exactly equal to the values that
would be obtained substituting the annual averages reported in columns 1 and 2, 4 and 5, or 7 and 8 into equations 6-1 and 6-2.

The notation CW. and CB.. denote consumer wholesale and consumer border price, respectively. For total effects, CBP is divided by PNA*.

Source: Greene and Roe (1988).
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vention provided rather large consumer subsidies throughout the
entire period, because overvaluation of the currency subsidizes con-
sumers of tradable goods.

The domestic and border consumer prices of rice vis-A-vis PNA, as
shown in columns seven and eight, respectively, indicate that usually
these prices fell continuously throughout the entire period, except in
the case of rice border prices in the second subperiod. As shown in
column nine, Dominican consumers were taxed as a result of direct
intervention throughout the 1966-85 period on average, but only
slightly in the second subperiod. The effect of total intervention was
to subsidize rice consumers throughout the period. A note of caution
is warranted here, however, because the use of subperiod annual
averages obscures the substantial subsidies given to rice consumers in
1973 and 1974 (see Greene and Roe 1988).

The respective relative nominal rates of protection for producers
and consumers of each agricultural product provide a good indication
of the respective gainers and losers. Indirect intervention clearly had
the effect of taxing the producers and subsidizing the consumers of
tradable agricultural products throughout the period. Direct interven-
tion, however, had very different effects, depending on the product
and period in question.

In the case of sugar, for example, the results indicate that direct
intervention subsidized producers and taxed consumers during the
first subperiod. In the second and third subperiods, however, the
results were reversed; producers were taxed, and consumers were
subsidized. In the fourth subperiod, direct intervention apparently
subsidized producers and consumers simultaneously, with the gov-
ernment covering the total costs of these subsidies. In the case of
coffee, direct intervention taxed producers and subsidized consumers
(except for the first subperiod) throughout the entire period.

In the case of rice, direct intervention subsidized producers and
taxed consumers on average throughout the entire period. The pro-
ducer subsidies resulted primarily from the rice price policies imple-
mented by INESPRE. Dominican rice consumers paid prices slightly
higher than world prices, on average, primarily because of direct
intervention and the marketing inefficiency of INESPRE.

The Effects of Price Intervention

This section evaluates the primary effects (that is, the short-run direct
and total effects) of direct and indirect intervention on the following
variables: (a) production and consumption of rice, sugar, and coffee;
(b) foreign exchange earnings from these crops; and (c) the real ex-
penditures of different income groups on sugar, coffee, and rice. (The
cumulative effects derived from the use of long-run supply elasticities
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for the respective agricultural products are given in Greene and Roe
1988.)

The production effects are derived from econometrically estimated
supply functions for sugar, coffee, and rice. The effects on consump-
tion are derived from an econometrically estimated two-stage com-
plete demand system of price and expenditure elasticities for Domini-
can households. (The data and methodology used to derive these
supply and demand results are described in detail in Greene and Roe
1988.)

Estimated Supply Functions for Sugarcane, Coffee, and Rice

The effects of intervention on sugar production were obtained using
the following log-linear supply function and observed production
and price data for 1966-84:

(6-3) QPSSC = 5.892 +0.154RPPSC-2 - 0.856RPPRIt-2
- 0.196RPPBFt-2
(3.23) (1.15) (- 1.98) (-1.05)
-0.034D + 0.483QPPSCI-2
(-0.88) (2.67)

R2 = 0.659 Durbin-Watson = 1.18

where, for year t,

QPSSC, =the logarithm of sugarcane production (1, 000MT)
RPPSC, = the logarithm of the producer price (RD$IMT) of sug-

arcane divided by PNA
RPPRI, = the logarithm of the producer price (RD4/MR) of

paddy rice divided by PNA
RPPBF, = the logarithm of the producer price (RD4/MT) of beef

divided by PNA

D = a dummy variable denoting years of bad weather
(1975, 1980, 1981).

The t-statistics are given in parentheses below the coefficients. The
estimated coefficients imply that the short-run supply elasticities for
sugarcane are approximately 0.15, -0.86, and -0.20 with respect to
the two-year lagged producer prices for sugarcane, rice, and beef,
respectively. The long-run supply elasticity is approximately 0.30.
The result that the cross-price elasticity of sugarcane production with
respect to the price of rice is larger in absolute terms than the own
price elasticity is inconsistent with the assumption of profit maximiza-
tion, when the production technology is defined by a continuous
quasi-concave and monotonically increasing production function
with multiple outputs. 6 Given this inconsistency, the cross-price elas-
ticities of sugarcane production with respect to rice and beef prices
were omitted.
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The supply function coefficients for coffee production were ob-
tained from the following estimated linear equation, based on pro-
duction and price data for 1966-84:

(6-4) QPSCFt = 68.13 + 7.60RPPCFI-3 + 3.18RPPCCI-3
- 169.26RPPPLte
(5.90) (6.11) (3.26) (4.17)
- 41.OOD + 0.15QPSCFt2
(4.51) (1.26)

R2 = .91 Durbin-Watson = 2.41

where, for year t,

QPSCFt = the annual production (1,OOOMT) of coffee cherries
RPPCF, = the average annual producer price (RD$/MT) of cof-

fee cherries divided by PNA
RPPCCt = the average annual producer price (RD$IMT).of co-

coa beans divided by PNA

D = a dummy variable denoting years of hurricane effects
(1980-1981).

The t-statistics are given in parentheses below the coefficients. The
estimated coefficients imply that the short-run supply elasticities
(evaluated at the means) for coffee production are approximately
0.31, 0.22, and -0.23 with respect to three-year lagged prices for
coffee, cocoa, and plantains, respectively. The long-run supply elas-
ticity is about 0.34 (evaluated at the means).

The supply function coefficients for rice production were obtained
from the following linear supply function, estimated by Roe and Sen-
auer using annual 1966-79 production data:

(6-5) QPSRI, = -53.322 + 0.978RPPRI, - 0.114RPPBFt
+ 0.679QPRI,_1
(-.563) (2.051) (2.760) (3.606)

= 7.918T
(3.146)

R2 = 0.99 Durbin-Watson = 2.2

where, for the year t:

QPSRI, = the annual production of rough rice (1,000 MT)
RPPRI, = the average annual producer price (RD$IMT) of

rough rice divided by the producer price index (PPI,)
RPPBF, = the average annual producer price (RD$IMT) of beef

divided by PPI,
PPI, = a producer price index
T = a time trend (1= 1966,. . .,14= 1979).

The t-statistics are given in parentheses under the coefficients. The
estimated coefficients imply that the short-run elasticities for rough
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rice (evaluated at the means) are approximately 0.2 and -0.2 with
respect to the prices of rice and beef, respectively. The long-run own-
price supply elasticity (evaluated at the means) is approximately 0.6.

Short-Term Direct and Total Effects on Production

Table 6-11 shows the effects of direct and indirect intervention on
annual short-run production of sugarcane, coffee, and rice for
1966-85, based on the supply functions (1) - (3). The direct effects of
price policy table 6-11 are observed by comparing the observed an-
nual output of these crops with the estimated output that would have

prevailed in the short run had producer prices been at their respective
border prices evaluated at the official foreign exchange rates. The
total effects of price policy are seen by comparing the observed an-
nual output of these crops with the estimated output that would have
occurred in the short run had prices been at their respective border

prices evaluated at the estimated equilibrium exchange rate (and di-
vided by PNA).

The average annual amounts of the products that were actually
produced are shown in the first, fourth, and seventh columns of table
6-11. The second column gives the estimated average annual amounts
that would have been produced in the short run with border prices
evaluated at the official exchange rate. The third column shows the
annual averages of the change between the annual amounts pro-
duced and those estimated with border prices.

The estimated average annual changes in the amount of sugarcane
production, shown in column three, are based on the difference be-
tween the annual quantity actually produced and the estimated quan-
tity that would have been produced had border prices evaluated at
the official exchange rate prevailed. These changes indicate that direct
intervention in sugarcane prices had its greatest negative impact
(-8.4 percent) on short-run production in the third subperiod and its
most positive impact (61.9 percent) in the first subperiod.

The results in columns four to six show, respectively, the average
annual quantity of coffee (cherries) actually produced, the estimated
average annual quantity that would have been produced in the short
run with producer prices for coffee, cocoa, and plaintains at their
border prices evaluated at the official foreign exchange rate, and the
average annual percentage change between these two amounts. The
results in column six indicate that, on average, direct intervention in
the prices of coffee, cocoa, and plaintains had their greatest negative
impact on short-run production of coffee in the third subperiod (-9.2
percent). Clearly, on average, direct intervention had a negative
short-run impact on Dominican coffee production in each of the four
subperiods.

The data in columns seven to nine indicate, respectively, the aver-



Table 6-11. Direct and Total Effects of Price Policy on Short-Run Production of Rice, Sugarcane, and Coffee,
Annual Average Values, 1966-85

Sugarcane Coffee Rice
QPSC QPSSC QPCF QPSCF QPRI QPSRI
million million QPSSC' 1000 1000 QPSCFf 1000 1000 QPSRFYear Mt Mttb (percent) h mtmt (percent) mt9 Mth( percent

Direct effects
1966-72 8.0 6.1 61.9 84.8 92.4 -2.0 203.9 176.1 17.5
1973-77 10.3 11.0 -5.3 112.8 117.9 -4.2 278.8 289.2 -1.3
1978-81 10.3 11.4 -8.4 105.8 117.1 -9.2 379.5 362.4 4.9
1982-85 10.9 10.7 3.8 139.2 143.7 -3.1 482.3 450.6 7.5

Total effects
1966-72 8.0 7.7 14.1 84.8 99.4 -8.8 203.9 196.7 4.4
1973-77 10.3 11.5 -9.8 112.8 126.8 -10.9 278.8 309.1 -6.8
1978-81 10.3 12.0 -13.4 105.8 129.7 -17.1 379.5 382.3 -0.5
1982-85 10.9 11.7 -6.2 139.2 158.6 -11.9 482.3 463.4 4.3

Note: The data in columns 3, 6, and 9 are averages of the annual data for each period and, hence, cannot be calculated directly from the data in the
first two columns for each product.

a. Quantity of sugarcane produced.
b. Estimated short-run production of sugarcane from the removal of the direct and total price effects,
c. Estimated percentage change in sugarcane production from direct and total price effects.
d. Quantity of coffee charries produced.
e. Estimated short-run production of coffee from the removal of the direct and total price effects.
f. Estimated percentage change in coffee production from direct and total price effects.
g. Quantity of rice produced.
h. Estimated short-run production of rice from the removal of the direct and total price effects,
i. Estimated percentage change in rice production from direct and total price effects.
Source: Greene and Roe (1988).
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age annual quantity of paddy rice produced, the estimated average
annual quantity that would have been produced in the short run with
producer prices for rice and beef at their border prices evaluated at
the official foreign rate, and the average annual percentage change
between these two amounts. The data in column nine indicate that,
on average, combined direct intervention in the prices of rice and beef
had its greatest negative impact on short-run production of rice in the
second subperiod (-1.3 percent). Average annual increases in the
production of rice appear to have occurred in the other three sub-
periods. These estimated increases indicate that direct intervention
tended to subsidize the short-run production of rice, taking into ac-
count distortions in the prices of rice and beef.

The data for the total effects in table 6-11 are similar to those for
direct effects. For the total effects, the estimated average annual
changes in short-run production are based on total intervention in
prices, which includes the effects of indirect intervention. That is, the
estimated average annual outputs are derived from short-run
changes in producer prices, but the respective product border prices
are evaluated at the equilibrium exchange rate and divided by PNA*.

Hence, the estimated changes in the short-run output of each crop
result form the combined effects of direct and indirect intervention in
prices.

The estimated average annual percentage changes in short-run out-
put of sugarcane resulting form total intervention are shown in col-
umn three of table 6-11. These estimates indicate that total interven-
tion had the effect of decreasing the change in short-run production
of sugarcane compared with the effects of direct intervention alone,
since estimated production with total intervention removed is greater
than with only direct intervention removed. The greatest negative
effect (-13.4 percent) on short-run production of sugarcane resulting
from total intervention occurred in the third subperiod. An estimated
increase (14.1 percent) in the average annual short-run production of
sugarcane occurred in the first subperiod only as a result of total
intervention.

The estimated average annual percentage changes in short-run out-
put of coffee resulting from total intervention in the prices of coffee,
cocoa, and plaintains are shown in column six under total effects in
table 6-11. These estimates indicate that total intervention had the
effect of decreasing short-run production of coffee compared with
direct intervention alone. The greatest negative effect (-17.1 percent)
on short-run production of coffee because of total intervention oc-
curred in the third subperiod. Short-run production of coffee is esti-
mated to have decreased in all four subperiods as a result of total
intervention. These results, when compared with those for direct
intervention alone, indicate the significant negative effect that the
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overvalued currency had on the short-run output of coffee during the
1966-85 period.

The estimated average annual percentage changes in short-run out-
put of rice resulting from total intervention in the prices of rice and
beef are shown in column nine under total effects in table 6-11. These
estimates indicate that total intervention in rice and beef prices also
had the effect of decreasing short-run production of rice, compared
with direct intervention alone. The greatest negative effect (-6.8 per-
cent) on short-run production of rice because of total intervention
occurred in the second subperiod. In addition, the average annual
change in production was negative (-0.5 percent) in the third sub-
period. Estimated increases in the average annual short-run produc-
tion of rice occurred in the first (4.4 percent) and third (4.3 percent)
subperiods as a result of total intervention.

The Estimated Demand Functions for Sugar, Coffee, and Rice

The effects of direct and total intervention in prices on consumption
of sugar, coffee, and rice were derived from a matrix of a complete
and internally consistent system of demand elasticities (Greene and
Roe 1988). This demand matrix was derived from the elasticities of a
larger econometrically estimated complete two-stage demand system
of Dominican households (Yen 1986). The demand equations for rice,
sugar, and coffee are assumed to be approximated by a constant expo-
nential function (that is, a double logarithmic-linear form), with the
respective estimated elasticities given as the exponents.

Calculation of the effects of intervention on consumption includes
the effect of total intervention on the prices of rice, sugar, coffee,
other foods, and nonfood goods. Total per capita income per year is
held constant. However, changes in total income over time are cap-
tured in the calculation of the constant term (A) for consumption of
the ith good in each year (t= 1966,. . .,1985). The price index of non-
agricultural goods (PNA) is used as the numeraire to calculate the
relative prices for each agricultural product.

The estimated consumption of sugar in the year t was based on the

following demand equations:

(6-6) QCSG, = alt - .136PRI, - .931CPSGt - .008CPCF, - .121CPFD,
+ .07 3 PNAT + 1.124EXP,

where

QCSG, = annual per capita consumption of sugar
[pounds(lbs)/person(N)]

alt = the constant term
CPRI, = the consumer price of rice
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CPSG, = the consumer price of sugar
CPCF, = the consumer price of coffee
CPFD, = the consumer price of all other food

PNAT = price index of nonagricultural (nonfood) goods
EXP, = total expenditure on all goods and services con-

sumed.

Analysis of the effects of price policy on the consumption of coffee
was based on the following demand equation:

(6-7) QCCF, = a2t - .170CPRI, - .012CPSG, - 1.038CPCF,
- .169CPFD, + . 0 6 9 PNAT + 1.21EXP,

where, for year t,
QCCF, = annual per capita consumption of coffee and the depen-

dent variables are the same as those defined in the sugar equation.
Analysis of the effects of price policy on consumption of rice was

based on the following demand equation:

(6-8) QCRIt = a3 l - .566CPRIt - .018CPSG, - .032CPCE,
- .339CPFDt + .0 6 5 PNAT + .89EXPt

where,
QCRI, = annual per capita consumption of polished rice and the

dependent variables are defined in the sugar equation.
The methodology and data used to calculate the estimated changes

in per capita annual consumption caused by direct and total interven-
tion in the prices of the respective commodities are presented in
(Greene and Roe 1988).

The Effects of Price Policies on Consumption

Table 6-12 shows the effects of direct and total intervention on aver-
age annual short-run consumption of sugar, coffee, and rice for the
four subperiods. These effects were calculated from the estimated per
capita consumption derived from the demand equations presented
above. The data for the direct effects of price policy in table 6-12
compare the observed annual per capita consumption of these com-
modities with the estimated consumption that would have prevailed
had consumer prices been at their equivalent border prices evaluated
at the official foreign exchange rate. The data for the total effects in
table 6-12 compare the observed average annual per capita consump-
tion with the estimated consumption that would have prevailed had
consumer prices been at their equivalent border prices and evaluated
at the estimated equilibrium exchange rate.

The data in columns one to three for the direct effects show the
average annual per capita quantities of sugar consumed during each



Table 6-12. Direct and Total Effects of Price Policy on the Per Capita Consumption of Rice, Sugar, and Coffee,
Average Annual Values, 1966--85

Sugarcane Coffee Rice

QCSG/N' QCBSGINb QCSG/N QCCFINd QCBCF/M QCCF/Nf QCRI/s QCBRIN/h QCRI/Ni
Year (LBS/N) (LBS/N) (percent) (LBS/N) (LBS/N) (percent) (LBS/N) (LBS/N) (percent)

Direct effects
1966-72 71.1 144.3 -42.5 2.2 2.3 -3.2 77.8 84.4 -7.4

1973-77 77.2 51.7 58.2 2.3 1.8 27.6 109.0 91.2 25.2

1978-81 82.2 65.9 55.6 2.2 2.0 13.7 111.6 107.8 3.6

1982-85 90.0 55.5 93.4 2.5 1.8 46.0 115.6 104.2 22.1

Total effects
1966-72 71.1 99.0 -16.8 2.2 1.5 49.1 77.8 62.8 24.9

1973-77 77.2 40.3 100.5 2.3 1.3 69.4 109.0 75.4 52.9

1978-81 82.2 47.0 116.5 2.2 1.4 67.6 111.6 82.5 35.3

1982-85 90.0 32.7 197.7 2.5 1.0 152.1 115.6 76.2 54.8

Note: The data in columns 3, 6, and 9 are averages of the annual data for each period and, hence, cannot be calculated directly from the data in the

first two columns for each product.
a. Apparent per capita consumption of raw sugar.
b. Estimated consumption of raw sugar resulting from the removal of the direct and total price interventions.
c. Percentage change in the consumption of raw sugar from direct and total price interventions.
d. Apparent per capita consumption of green coffee.
e. Estimated consumption of green coffee resulting from the removal of the direct and total price interventions.
f. Percentage change in the consumption of green coffee from direct and total price interventions.
g. Apparent per capita consumption of rice.
h. Estimated consumption of rice resulting from the removal of the direct and total price interventions.
i. Percentage change in the consumption of rice from direct and total price interventions.
Source: Greene and Roe (1988).
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period, and are presented in the same format as those in the previous
table. The estimated percentage change in per capita consumption of
sugar, shown in colunn three indicates the effect of direct interven-
tion in consumer prices. The average annual effects of direct interven-
tion on sugar consumption were negative in the first subperiod and
positive in the remaining three subperiods. The greatest implicit tax
(93.4 percent) because of direct intervention occurred in the fourth
subperiod. The average annual change in per capita consumption of
sugar for all four subperiods as a result of intervention in prices was
an estimated increase of 29.5 percent.7

The results in columns four to six for the direct effects show the
estimated levels of per capita consumption of milled coffee induced
by direct intervention. The effects of direct intervention on average
annual coffee consumption are shown to have been positive for the
first subperiod and negative for the following three subperiods. The
greatest positive change (46.0 percent) in coffee consumption as a
result of direct intervention is estimated to have occurred in the
fourth subperiod. The average annual change in per capita coffee
consumption resulting from direct intervention is estimated to have
been an increase of approximately 17.7 percent per year over all four
subperiods.

The data in columns seven to nine of table 6-12 show, respectively,
the average annual apparent per capita consumption of polished rice,
the estimated average annual per capita consumption of polished rice
that would have been consumed with consumer prices at their equiv-
alent border prices evaluated at the official exchange rate, and the
average annual percentage change between these amounts. Accord-
ing to these calculations, direct intervention had the effect of signifi-
cantly increasing per capita rice consumption during the second (25.2
percent) and fourth subperiods (22.1 percent). The average annual
percentage increase in per capita rice consumption over all four sub-
periods is estimated to have been 8.9 percent, despite a negative
change in the first subperiod (-7.4 percent).

According to the data, which shows effects of total intervention on
per capita consumption of rice, sugar, and coffee, total intervention
had the effect of substantially increasing per capita sugar consump-
tion in every subperiod except the first. The average annual percent-
age increase in per capita consumption for all subperiods was esti-
mated to have been about 82.1 percent. These results, when
compared with the effects of direct intervention, reflect the significant
implicit subsidy given to consumers of sugar by the overvalued
currency.

The average annual percentage change in per capita consumption
of coffee resulting from total intervention is shown in column six of
the table 6-12. Total intervention is shown to have had a positive
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effect on coffee consumption for every subperiod of the analysis. The
greatest positive change (152.1 percent) in consumption as a result of
total intervention is estimated to have occurred in the fourth sub-
period. The average annual change in per capita consumption of
coffee as a result of total intervention is estimated to have been an
increase of approximately 78.5 percent a year.

The estimated percentage change in per capita consumption of rice,
shown in column nine, indicates the effect of changing the actual
consumer prices of all the given price variables to their equivalent
border prices evaluated at the estimated equilibrium exchange rate.
Total intervention is estimated to have had positive effects on rice
consumption in all four subperiods. The greatest positive effects of
total intervention on rice consumption are estimated to have been in
the fourth (54.8 percent) and second subperiods (52.9 percent). The
average annual change in per capita consumption of rice for the entire
period as a result of total intervention is estimated to have been an
increase of 42.1 percent.

Expenditure Distribution Effects of Price Policy on Consumers

This section focuses on the effects of intervention on the standard of
living. These effects, summarized in table 6-13, were analyzed by
estimating the average annual change in the per capita consumption
of three income groups in both rural and urban areas. These partial
equilibrium estimates (which follow the same methodology used
above with the demand system for the total population) are based on
a complete and consistent system of demand elasticities for each of
the six population groups. As in the aggregate consumption analysis
presented above, annual incomes were not adjusted for the within-
year effects of intervention. Nevertheless, factors not accounted for in
the estimated demand equation, which caused the demand function
to shift from year to year, were accounted for by recalculating the
constant term of the demand equation for each year.

The estimates reported in table 6-13 are the sum of the annual
average changes in value of per capita consumption of sugar, coffee,
and rice that would have resulted from the removal of intervention.
These changes for each period are measured relative to consumption
in a base period (1976-77) evaluated at 1984 prices. The 1976-77 base
was chosen because data on this period were available from an exten-
sive Dominican household expenditure survey. Had undistorted
prices [p*(i,t)] been used in the formula reported in the note to table
6-13, the value of the numerator would have increased when p*(i,t)
was greater than p(i,t). Of key importance is the relative magnitude in
these estimates among consumer income groups. A negative value in
table 6-13 implies that price distortions caused a decrease in consumer



232 Duty D. Greene and Terry L. Roe

Table 6-13. Direct and Total Annual Average Effects of Price
Policy on Consumer Welfare, by Income Group, 1966-85
(percent)

Low Medium High

Year Direct Total Direct Total Direct Total

Rural income groups
1966-72 -14.34 0.87 -17.87 0.50 -12.67 1.22
1973-77 8.12 17.08 3.69 14.46 6.11 14.03
1978-81 0.96 13.30 0.07 14.37 1.76 12.69
1982-85 1.82 15.34 0.10 16.47 2.82 15.13

Urban income groups
1966-72 -26.93 -3.10 -14.19 2.59 -11.64 -1.70
1973-77 10.71 22.20 7.02 17.59 3.31 9.25
1978-81 3.26 18.94 1.94 16.16 0.46 8.39
1982-85 5.48 22.43 3.26 19.16 1.28 10.12

Note: The change in the standard of living (welfare), based on the consumption of
these three commodities, is computed as a percent of total expenditure on these com-
modities in 1976-77, evaluated at 1984 prices. That is, for the j-th income group in the
t-th year: Percentage changes = [TE(rj,t) + TE(sj,t) + TE(cj,t)]/[EX(rj) + EX(sj) +
EX(cj)1*100. The indices r,s,c denote rice, sugar, and coffee, respectively. TE(ij,t) =
p(i,t)[q(ij,t) - q*(ij,t)], i = r,s,c and p(i,t) denote the price of the i-th good; q(ij,t) denotes
quantity of the i-th good purchased by the j-th income group at distorted prices p(i, t);
q*(ij,t) denotes the estimated quantities of the good purchased at direct prices (top
panel) and at undistorted prices (bottom panel). EX(ij) denotes income spent on good i
in 1976-77 by the j-th income group evaluated at the 1984 prices.

Consider the case of a single good. If distorted prices caused: q(if,t) > q*(ijj), then
the numerator above is positive. The value of this difference is evaluated at distorted
prices p(i, t), converted to percentage of base period expenditures.

Per capita income categories are:
rural consumers; low < RD$100, RD$100 < medium < RD$160, high > RD$160.
urban consumers; low < RD$165, RD$165 < medium < RD$300, high > RD$300.

Source: Greene and Roe (1988).

welfare. A large positive value suggests that price distortions caused
a larger increase in consumer welfare than occurred in the case of a
smaller value. The differences in magnitude are the result of differ-
ences in the price and expenditure demand elasticities for each in-
come group.

The results shown in table 6-13 suggest that direct intervention in
prices decreased the standard of living of all income groups during
the 1966-72 subperiod. Direct intervention during this period, on
average, appears to have had the greatest adverse impact (-26.9
percent) on low-income urban consumers. High-income urban con-
sumers appear to have been the least affected (-11.6 percent) by
direct intervention during this period.

During the first subperiod, total intervention appears to have re-
sulted in small welfare changes for all income groups. As shown in
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table 6-13, for example, total intervention caused only a 1.2 percent
increase in the consumer welfare of the high-income rural group. The
greatest welfare effects from total intervention generally occurred
during the second subperiod (when the effects of direct intervention
were large relative to other subperiods) and during the fourth sub-
period, when the effects of total intervention on consumption were
large relative to other periods.

These results also suggest that the largest positive values resulting
from total intervention, in most cases were associated with low-
income rural and urban consumers, while the smallest positive values
were associated with high-income rural and urban consumers. Con-
sequently, the removal of price subsidies, on average, would have
had the greatest negative effect on the welfare of low-income urban
and rural consumers. That is, low-income consumer groups appear to
have received the greatest benefits from total intervention, at least in
this short-run partial equilibrium context.

The Effect of Agricultural Price Intervention on Foreign Exchange
Earnings

This section focuses on the short-run effects of price policy interven-
tion on foreign exchange earnings from exports of sugar, coffee, and
rice. The estimated changes in foreign exchange earnings from these
crops are based on the production and consumption changes esti-
mated above. Therefore annual changes in the foreign exchange earn-
ings for each crop as a result of direct and total intervention are
estimated separately, based on short-run supply and demand
changes obtained in the previous section. Income changes and
second-round shifts in the supply and demand functions for the com-
modities and for foreign exchange earnings, which would undoubt-
edly change in response to changes in relative prices and first-round
shifts, are not included in this analysis.

Changes in the annual foreign exchange earnings from the respec-
tive commodities are based on the assumptions that the Dominican
always filled its quota in the U.S. sugar market first, and any excess
was then exported to the world market; the f.o.b. export price of
coffee was the average annual price received by Dominican exporters,
and any estimated additional excess would have been exported at
these prices; and the c.i.f. import price of polished rice was equal to
the f.o.b. export price.

The results of analyses are summarized in table 6-14. The estimated
annual changes in foreign exchange earnings (in millions of U.S.
dollars) and as a percentage of the value of total exports are shown for
sugar, coffee, and rice in the first six columns of this table. The respec-
tive sums of these values are given in the last two columns. Positive



Table 6-14. Direct and Total Effects of Price Interventions on Foreign Exchange Earnings with Short-Run Supply
Changes, Average Annual Values, 1966-85
(millions of current US$)

Total
Effect Effect Effect effect on

on on on foriegn
sugar coffee rice Total exchg.

exports exports exports effect earnings
Effect to value Effect to value Effect to value on to value

on of total on of total on of total foreign of total
sugar exports coffee exports rice exports exchange exports

Year exports (percent) exports (percent) exports (percent) earnings (percent)

Direct effects
1966-72 42.7 22.2 -1.3 -0.3 7.9 3.6 36.8 19.3
1973-77 -57.9 -7.6 -6.5 -0.9 -24.1 -4.6 -88.4 -13.1
1978-81 -28.3 -4.0 -13.7 -1.5 0.2 0.1 -41.9 -5.4
1982-85 -13.7 -3.7 -7.8 -1.0 -1.9 1.0 -24.4 -3.7

Total effects
1966-72 9.8 5.4 -4.7 -1.9 -5.4 -2.8 -1.0 -0.2
1973-77 -83.8 -11.3 -15.6 -2.3 -44.8 -7.9 -144.2 -21.5
1978-81 -61.3 -7.4 -30.9 -3.3 -35.2 -3.7 -127.5 -14.5
1982-85 -46.5 -8.5 -25.7 -3.3 -34.8 -4.4 -106.9 -16.2

Note: Negative values denote a decrease in foreign exchange earnings from direct and total price effects relative to the observed level of foreign exchange
earnings on these commodities.

Column 7 = 1 plus 3 plus 5.
a. Gain (+) or loss (-).
Source: Greene and Roe (1988).
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values indicate that the observed distorted prices had the effect of
increasing foreign exchange earnings (that is, exports increased, or
imports decreased) relative to the estimated undistorted situations
that would have resulted from the removal of direct and total inter-
vention. Negative values denote a decrease in foreign exchange earn-
ings (that is, decreased exports or increased imports).

The effects of direct intervention on average annual foreign ex-
change earnings are reported in table 6-14. Direct intervention with
short-run supply and demand changes had the following average
annual effects:

* Foreign exchange earnings from greater exports of sugar in-
creased by 22.2 percent in the first subperiod above the esti-
mated value that would have prevailed if direct intervention had
been removed. Foreign exchange earnings from sugar exports
decreased by 7.6, 4.0, and 3.7 percent, respectively, in the fol-
lowing three subperiods.

* Foreign exchange earnings from decreased coffee exports de-
creased in all four subperiods by 0.3, 0.9, 1.5, and 1.0 percent,
respectively.

* Because of increased rice imports, foreign exchange earnings
decreased in the second subperiod by 4.6 percent; decreased rice
imports in the first and last two subperiods resulted in increases
in foreign exchange earnings of 3.6, 0.1, and 1.0 percent,
respectively.

* Total foreign exchange earnings from international trade in the
three crops increased in the first subperiod by 19.3 percent but
decreased in the last three subperiods by 13.1, 5.4, and 3.7 per-
cent, respectively.

The results of the effects of total intervention on foreign exchange
earnings are as follows:

* Foreign exchange earnings from increased sugar exports in-
creased in the first subperiod by 5.4 percent but decreased be-
cause of decreased exports in the last three subperiods by 11.3,
7.4, and 8.5 percent, respectively.

* Foreign exchange earnings from reductions in coffee exports
decreased in all four subperiods by 1.9, 2.3, 3.3, and 3.3 percent,
respectively.

* Because of increased rice imports, foreign exchange earnings
decreased in all four subperiods by 2.8, 7.9, 3.7, and 4.4 percent,
respectively.

* Total foreign exchange earnings from international trade in these
crops decreased by 0.2 percent in the first subperiod, 21.6 per-
cent in the second, 14.5 percent in the third, and 16.2 percent in
the fourth.
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The contrast between the effects of direct and total intervention
shows the large negative impact of an overvalued exchange rate on
foreign exchange earnings.

Resource Transfers In and Out of Agriculture

Estimates of the annual average sum of transfers from producers of
sugar, coffee, and rice appear in table 6-15. These estimates approxi-
mate the average annual values of the quasi rents resulting from
direct and total effects of intervention in prices on short-run supply.
The largest transfers resulting from direct and total intervention oc-
curred during the second subperiod, when the producers of all three
crops were taxed and resources thus were transferred from the agri-
cultural sector. Average annual agricultural expenditures, both cur-
rent and capital, include expenditures by the government on agricul-
ture, fishing, irrigation, rural roads, agricultural bank expenditures
(BAGRICOLA), and expenditures on the government's agrarian re-
form program, IAD. A summation of average annual expenditures
and the transfers resulting from direct and total price intervention
suggests that there was a net transfer of resources from these three
crops only during the second subperiod. This interpretation, how-
ever, could be misleading. The reported capital expenditures are
lump sum annual amounts that should be amortized, depending on
the type of investment. Then, these expenditures include some that
are associated with marketing agricultural products, government sal-
aries, and others that are associated with the administration of agri-
cultural development and food policy. Finally, these public sector
transfers to the agricultural sector may not have generated returns to
resources that, at the margin, were equal to or greater than the oppor-
tunity costs of the direct and total intervention that served to transfer
resources out of the sector. If the resources transferred to agriculture
were less productive than those extracted, a zero net transfer would
still amount to an implicit tax on the sector. Nevertheless, the results
shown in table 6-15 suggest that there were sizable net resource trans-
fers from the public sector to the food sector throughout the 1966-85
period, except for the years 1973-77.

The Political Determinants of Agricultural Pricing Policies

The object of this section is to provide insight into the political deter-
minants of pricing policies and their evolution. This section attempts
to explain why intervention took the forms that it did in each sub-
period and why the degree of intervention was not greater or less
than it was.

A basic premise underlying our analysis is that the Dominican gov-
ernment was pursuing policies in response to political pressure from



Table 6-15. Average Annual Transfers into (+)/ out of (-) Agriculture as a Result of Government Expenditures
and Price Interventions, 1966-85
(millions of constant 1984 RD$)

Total Total
Sum of agricultural expenditures transfers as a

Agricultural expenditure transfers plus price transfers share of GDPa

Total Total
Year current capitalb Direct, Totald Direct Totalf Direct Total

1966-72 95.0 78.1 98.8 -56.1 222.5 67.6 15.9 5.2
1973-77 115.6 271.9 -501.7 -783.4 -114.2 -395.9 -5.6 -20.0
1978-81 177.0 239.9 -30.4 -391.9 386.5 25.0 17.8 1.1
1982-85 163.0 152.1 99.6 -211.1 336.0 25.3 22.1 1.7

a. Sum of current expenditures of central government and autonomous government institutions on agricultural infrastructure.
b. Sum of capital expenditures of central government and autonomous government institutions on agricultural infrastructure.
c. Sum of transfers to agriculture resulting from direct price intervention on short-run output of rice, sugar, and coffee; transfers are estimated as

quasi rents from direct price interventions.
d. Sum of transfers to agriculture resulting from total price intervention on short-run output of rice, sugar, and coffee; transfers are estimated as

quasi rents from total price interventions.
e. Sum of columns 1, 2, and 3.
f. Sum of columns 1, 2, and 4.
g. Sum of government transfers and direct price interventions as a percent of agricultural GDP.
h. Sum of government transfers and total price interventions as a percent of agricultural GDP
Source: Greene and Roe (1988).
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various interest groups. Hence, the government's policy choices were
probably influenced by the relative political power of these groups. If
our hypothesis is true, the magnitude of direct nominal rates of pro-
tection for various interest groups should reflect the levels of political
influence that these groups were able to exercise. A related premise is
that the amount of political pressure that the interest groups exerted
to influence policy was proportional to their expected gains or losses
from policy intervention. If these hypotheses are true, the next ques-
tion that must be answered is whether the relative political power of
the various interest groups changed over time.

A primary concern of this analysis is to relate changes in the eco-
nomic welfare of producers and consumers of agricultural products
and of nonagricultural goods to shifts in the relative political power of
these interest groups in the presence of exogenous shocks to the
Dominican economy. The changes are assumed to be determined
primarily by the magnitude of taxation or subsidy given to each inter-
est group in each subperiod by direct and indirect intervention in
prices. Hence, this section begins with a comparative analysis of the
structures of the Dominican sugar, coffee, and rice industries.

The Political Determinants of Direct Intervention in Sugar Prices

As mentioned earlier, direct intervention in prices served to subsidize
sugarcane producers in the first and fourth subperiods and to tax
them in the second and third subperiods. In contrast, direct interven-
tion implicitly taxed sugar consumers in the first subperiod and subsi-
dized them in the last three subperiods despite the direct consumer
tax put in place in 1974. CEA, as the dominant enterprise in the sugar
industry, implemented the government's pricing policies. Retail
sugar prices were implemented primarily through wholesale market-
ings by sugar processors to INESPRE, which then distributed sugar to
retailers. The general policy decisions were to subsidize sugar pro-
ducers when world sugar prices fell below their trend line and to tax
them when the price exceeded the trend line, and to subsidize sugar
consumers, except during the first subperiod, when world sugar
prices were substantially above their trend line.

Direct intervention by the government in the sugar industry began
in the 1950s, when the government began to nationalize the sugar
industry. By 1960, all but two of the private firms in the country had
been acquired by the Trujillo government. By 1980, CEA owned ap-
proximately 101,100 hectares (36.7 percent) of the land planted in
sugarcane, and its private contract growers, colonos, managed an ad-
ditional 77,800 hectares (28.3 percent). That is to say, CEA controlled
about two-thirds of the land used to raise sugarcane. The remaining
96,000 hectares were owned by Central Romana (a subsidiary of Gulf-
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Western Corporation from 1960 to 1984) and Casa Vicini. Central
Romana had around 43,900 hectares of sugarcane land and purchased
sugar from its colonos, who managed some 27,400 hectares of sugar-
cane. Casa Vicini had 24,700 hectares planted in sugarcane and did
not purchase any sugarcane from colonos. Throughout the 1966-85
period, CEA owned approximately 69 percent of the country's sugar-
cane processing capacity of 67,350 metric tons a day.

Prices, obviously, were strongly influenced by the price at which
CEA bought sugarcane. The average annual price appears to have
been based on a value-weighted average expected price for CEA raw
sugar exports sold in the U.S. quota market and in the world market
at the prevailing nominal official exchange rate. Assuming that the
sugar price in the world market represented the appropriate oppor-
tunity cost for domestic resource utilization, the analysis above indi-
cated that sugarcane producers were subsidized when world prices
fell and taxed when they rose.

The policy of taxing sugarcane producers during the mid-1970s
created significant net public revenues, which were transferred
through INESPRE to the state-owned Electricity Corporation (CDE)
to subsidize electricity generation. Private sugarcane producers did
not complain vigorously about this tax, because their nominal price
rose when world price rose, but not as much. Subsidies for sugarcane
producers and for CEA's operating costs were financed by direct
transfers from the government and loans from foreign sources. Obvi-
ously, the primary beneficiaries of these subsidies were the sugarcane
producers and employees of CEA, but the losers were the country's
present and future taxpayers.

The extent of the direct effects of intervention on sugar prices was
largely determined by the relative political power of the key interest
groups affected by sugar price policy and by the inability of the gov-
ernment, CEA, and others involved in determining sugar price policy
to forecast world sugar prices accurately when sugar price policy
decisions were made. The key interest groups include sugar pro-
ducers, CEA and its employees, the consumers and processors of
sugar products, and producers of other crops that compete for re-
sources allocated to sugar production.

Another broad-based group includes those who stand to benefit
(lose) from any inflow (outflow) of revenue to the government treas-
ury that might result from sugar price policy. These interests are
important because the inflow of revenue can be used to subsidize or
otherwise transfer income to other sectors of the economy. For exam-
ple, in the second subperiod, when the world sugar prices and en-
ergy prices were rising, the government appears to have responded
to this latter group by transferring the windfall gains from rising
sugar prices to consumers of electricity. This transfer prevented the
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total effect of rising world energy prices from being reflected in the
domestic economy.

In the fourth subperiod, when world sugar prices fell relative to
petroleum prices, the government responded by subsidizing sugar
consumers and processors of sugar products, and also by subsidizing
sugar producers. During this period, CEA experienced large deficits
that were eventually financed by the central government and from
foreign borrowing. Our interpretation of the policy followed during
this subperiod is that the government underestimated the decrease in
world sugar prices. As world sugar prices fell, the pressure from the
growers and their employees was sufficient, along with rigidities in
the Dominican planning-policy formation process, to prevent any
readjustments in sugar price policy.

As the value of the subsidies accumulated toward the end of the
fourth subperiod, there was greater political pressure to reduce them
from the adversely affected broad-based groups mentioned above.
The policy reform of 1986 resulted in the reorganization of CEA and
the removal of INESPRE from sugar marketing. This reform
amounted to a compromise between the government, the above-
mentioned interest groups, and the policy adjustments supported by
the International Monetary Fund (IMF) and by external financial insti-
tutions, primarily Western banks. The reform reduced the subsidies
to sugar producers, CEA, and the two private firms; it also prevented
losses to the rest of the economy that would otherwise have been
taxed to support the subsidy to the sugar sector. Gulf and Western
Corporation sold its holdings in Dominican sugar production in 1984,
possibly because it foresaw the reduction in subsidies.

Political Determinants of Direct Intervention in Coffee Prices

Earlier, it was reported that direct intervention in coffee prices took
the form of a tax on Dominican coffee producers throughout 1966-85,
and particularly in the fourth subperiod. Direct intervention was also
shown to have slightly taxed consumers in the first subperiod and
subsidized them in the last three subperiods. The policy instruments
that affected producers were progressive tax surcharges and specific
fees assessed on coffee exports. The policy instrument that affected
consumers was price controls administered by the DGPC. Consumer
prices, however, were below world prices probably not so much be-
cause of price controls but because the coffee quota likely gave rise to
excess supplies of coffee in the domestic market.

Most Dominican coffee is grown on small farms located in moun-
tainous areas. According to the 1981 agricultural census, coffee was
produced on some 71,200 farms and 152,700 hectares of land, for an
average farm size of 2.1 hectares. There were only 123 large coffee
producers-those whose holdings totaled more than 37.7 hectares.
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The ability of coffee producers to lobby successfully for their inter-
ests was probably impaired by their geographical dispersion and their
lack of political power relative to sugar and rice producers.

In 1968 the Dominican signed the International Coffee Agreement
(ICA), which subjected its exports to quotas determined annually by
the International Coffee Organization (ICO) and a "voluntary" tax on
coffee exports to establish a national fund to support diversification.
In August 1968 a Dominican Coffee Commission was established in
the Secretariat of Agriculture (SEA) to determine the share of coffee
to be provided by each region of the country in fulfilling the quota.
The Commission consists of twelve members (equally divided be-
tween coffee producers and exporters) and the Secretary of Agricul-
ture, who directs meetings and casts the deciding vote in the event of
a tie.

The Dominican coffee-processing sector has become increasingly
concentrated. By 1982, the private firm Industrias Banilejas (INDU-
BAN) owned about two-thirds of the country's coffee-processing ca-
pacity and employed approximately 81 percent of the processing in-
dustry's labor force (Del Villar 1985).

In the early 1970s Dominican coffee exports were controlled largely
by twelve private export houses, although there were some forty
export firms. The government did not intervene directly in the mar-
keting of coffee during the 1966-85 period, except for the export quota
arrangement. There were, however, some unsuccessful attempts in
the early 1970s to form a semipublic coffee-marketing institute, and
several interest groups urged INESPRE to buy coffee from small
farms.

The primary losers from taxation of coffee exports were the coffee
producers. Although the taxes were levied on exporters of coffee
beans and processed coffee, they simply passed the tax on to the
producers by paying lower prices for coffee cherries. The primary
gainers appear to have been coffee consumers and the numerous
sectors of the economy that received government subsidies and trans-
fers financed in part by coffee tax revenues. The disincentive effects
of the tax tended, in the long run, to reduce production capacity as
well as the quality of raw coffee, which, in turn, caused a decline in
coffee tax revenues. The reasons that help to explain the relatively
large amounts of these taxes and subsidies are probably similar to
those given for sugar.

Political Determinants of Direct Intervention in Rice Prices

Direct intervention in rice prices caused rice producers to be subsi-
dized throughout the 1966-85 period. Producer subsidies were lowest
(2 percent) during the second subperiod and highest (60 percent)
during the fourth subperiod. Direct intervention also had the effect of



242 Duty D. Greene and Terry L. Roe

taxing rice consumers throughout the entire period. As shown in
table 6-10, the smallest consumer tax (3 percent) occurred during the
second subperiod, while the largest (15 percent) occurred during the
first.

INESPRE was granted exclusive control over the importation of
basic foods in 1969; in 1973 it was given the authority to regulate
wholesale marketing of polished rice. INESPRE announced prices at
the farm and wholesale market levels and then engaged in transac-
tions until the markets cleared or its budget was exhausted. Domini-
can rice consumers, on average, paid more for rice than it cost on the
world market, except during the years 1973-74. The government's
stated objective, especially in the fourth subperiod, was to become
self-sufficient in rice. As a result, INESPRE paid prices that protected
domestic rice producers in most years during 1973-85.

In the mid-1980s, about 20 percent of total rice production came
from some 5,000 farms of five hectares or less, which were generally
located in highly accessible areas. Production of paddy rice in the
Dominican accelerated greatly during the 1960s and 1970s with the
completion of a number of irrigation projects, primarily in the Cibao
Valley. Approximately 50 percent of the total area planted to rice was
found on the agrarian reform farms administered by the Dominican
Agrarian Institute (Consejo Nacional de Agricultura, UEA, 1986);
these farms produced about 38 percent of total annual production.
This structure tended to support a relatively effective lobbying
organization.

The objective of direct intervention appears to have been the main-
tenance of stable producer and consumer prices while subsidizing
producers and taxing consumers. INESPRE achieved these objectives
through control of rice imports, storage facilities, and marketing sub-
sidies. These subsidies were limited, obviously, by INESPRE's bud-
get constraints, which became more severe after 1981 because of de-
clining government revenues. The direct taxes assessed on rice
consumers were substantial, probably because the government
wanted to dampen excess demand to minimize rice imports. The
decrease in imports of rice also saved on foreign exchange, which
indirectly benefited the importers of other goods and services.

The Relative Levels of Political Influence

The estimated nominal rates of protection arising from direct inter-
vention appear to reflect the different degrees of influence of the
agricultural groups. Rice producers were found to have been the most
subsidized (or the least taxed) by direct intervention, and it appears
that they were relatively well-organized into regional and national
grower associations throughout the period of analysis. The rice pro-
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ducer associations, geographically concentrated in the Cibao Valley,
were politically influential within the SEA, INESPRE, the Congress,
and the presidential office (all three presidents in the 1966-85 period
were from the Cibao region). The completion of a number of irriga-
tion projects and implementation of agrarian reform laws in the early
1970s caused the number of agrarian reform farms producing rice to
expand rapidly. These farms added their weight to the political efforts
of the private producer associations in obtaining stable prices and
positive nominal rates of protection. The agrarian reform farms lob-
bied for higher farm support prices, greater volumes of rice purchases
by INESPRE, and subsidized inputs (especially land, credit, and irri-
gation water).

In contrast to the many small farms where rice is grown, the large
firms of Central Romana and Casa Vicini and the colonos, who sold
their production to Central Romana and CEA, were responsible for
sugarcane production. Throughout most of the period, sugar ex-
porters were forced to pay explicit and progressive export taxes-in
1985, for example, a 36 percent exchange rate surcharge. These export
taxes were largely passed back to private sugarcane farmers and
workers, as shown by negative nominal rates of protection in most
years. Windfall gains from changes in the U.S. sugar quota were
captured by the Dominican government and the exporters. From 1981
to 1986, CEA produced about 60 percent of the Dominican share of
the U.S. quota market. As indicated by the pattern of taxes and sub-
sidies, and changes in world sugar prices, sugarcane producers were
not as successful as rice producers in obtaining border prices, espe-
cially in periods of high prices in the world market. Nevertheless,
sugarcane producers were able to maintain stable farm prices in the
face of substantial decreases in world sugar prices in the fourth
subperiod.

Among producers of the three commodities, producers of coffee
paid the highest average annual levels of taxation because of direct
intervention. This group was also the least organized politically. As
discussed above, a majority of the coffee farms are small and isolated,
and numerous producers sell their coffee to a small group of pro-
cessors and exporters. Given the structure of the industry, coffee
producer groups (especially those representing small farms) had lim-
ited political influence.8

Decisions regarding taxes on export products were made by presi-
dential order on the recommendation of the Monetary Board and the
Secretary of Agriculture. The imposition of export taxes on coffee
suggests that the political influence of the producers and exporters
was not sufficient to allow them to capture all the windfall gains
resulting from increases in world prices. Taxation of exports was
probably implemented because this policy instrument is easily man-
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aged and is a highly cost-effective way (at least in the short run) to
raise government revenue.

As a result of direct intervention, Dominican food consumers were
generally subsidized in most years during the 1966-85 period. Rice
consumers, however, were explicitly taxed. These results suggest
that, despite the efforts of the DGPC and INESPRE to reduce food
prices, Dominican consumer groups did not have enough influence
to bring about a reduction in the rice price to its equivalent border
price. The obvious exceptions were in 1973 and 1974 (when world rice
prices increased dramatically) and in 1984 to 1985 (when the Domini-
can peso price of rice imports rose dramatically with the transfer of
these imports to the parallel foreign exchange market). The subsidy to
rice consumers in 1984 increased INESPRE's annual deficits until the
institution was virtually insolvent by 1986.

The Political Economy of Indirect Intervention

As discussed earlier, our estimates of the peso's overvaluation range
from an annual average of about 16 percent during the 1966-72 period
to 9 percent during the mid-1970s, followed by a rise to an annual
average of about 11 percent during the 1982-85 period. In 1985, as
part of a standby agreement with the IMF, all imported merchandise
(except petroleum and petroleum products) and foreign exchange
earnings from exports (except for traditional Dominican exports) were
transferred into the parallel foreign exchange market. Thus, starting
in 1985, only a small divergence is found between our estimate of
nominal equilibrium and the official exchange rate.

Our estimate of the undistorted price index for nonagricultural
goods (Pna*) was lower than the observed distorted index (Pna) by
only 2 to 3 percent in most years. This reflects two adjustments: first,
a downward adjustment to account for the removal of trade distor-
tions, and second, an upward adjustment to account for overvalua-
tion of the peso for the trade component of this index. Because of the
relatively small divergence, the difference between the effects of di-
rect and total intervention is largely explained by the overvaluation of
the currency.

The effect of indirect intervention was to increase the tax (or lower
the subsidy) to producers and increase the subsidy (or lower the tax)
to consumers. Moreover, the effects of indirect intervention tended to
exceed the effects of direct intervention in many years (especially
vis-A-vis rice), except during the mid-1970s and in 1985, when the
equilibrium exchange rate was estimated to depart only slightly from
the observed rate. The government's intervention contributed to in-
creases in the fiscal deficits of the consolidated public sector and
deterioration in the country's external accounts. The policy choices
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discussed below are those that most contributed to the country's
fiscal and trade deficits and, consequently, led to overvaluation of the
peso.

THE 1966-72 SUBPERIOD. During 1966-72, the Dominican was in its
initial phase of import-substitution industrialization. Direct interven-
tion in agricultural prices was limited to rice and the traditional export
crops. Revenues from import duties averaged about 45 percent of
total government revenues during this period, while revenues from
income and sales taxes accounted for about 40 percent (Greene and
Roe 1988). Government revenues averaged about 14 percent of GDP
per year, while revenues from public enterprises averaged about 10
percent. Total public sector expenditures were slightly less than total
revenues, so that a modest surplus averaging about 0.6 percent of
GDP per year was realized. The four major public enterprises (CDE,
CORDE, CEA, and INESPRE) incurred small deficits which, added
together, averaged about 0.1 percent of GDP.

Certain policies that were implemented during this period, how-
ever, would have consequences that would become increasingly
costly to the government in later periods. These policies include tax
and tariff incentives granted under the Industrial Incentive Law of
1968. Although these incentives were initially effective in promoting
private investment, they eventually caused a decrease in the govern-
ment's revenue while expenditures continued to increase. The trade
and service components of the current account were negative during
this period, averaging about 2.0 and 3.8 percent of GDP, respectively,
which accounts for our estimate of the overvaluation averages in real
terms about 16.8 percent per year of the estimated real equilibrium
exchange rate (see table 6-6).

THE 1972-77 SUBPERIOD. The effects of indirect intervention in agri-
cultural prices were lowest (averaging about 9.4 percent per year)
during the 1972-77 period. The reason was that overvaluation of the
currency was at its lowest. The rise in the world price of sugar during
the years 1974-76 and the rise in the world coffee price in 1977 in-
creased the government's revenues from export taxes despite in-

creased expenditures on oil imports.
Government revenues averaged about 14 percent of GDP per year,

with over 16 percent of those revenues attributable to export taxes.
This was in contrast to the previous period, when government reve-

nues from export duties averaged only about 5.6 percent of govern-

ment revenues per year. Government revenues from import duties,
and income, property, and sales taxes, tended to decline as a percent-
age of GDP during this period.

Total expenditures of the consolidated public sector increased from
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an annual average of about 26 percent of GDP in the 1966-72 sub-
period to an average of nearly 30 percent per year during the 1972-77
subperiod. The net result was a modest deficit of about 0.6 percent
per year. More important, the government's decision to prevent the
increase in the oil import price from being fully reflected in domestic
prices required substantial subsidies, which eventually led to large
fiscal deficits. CDE alone had deficits averaging almost 0.4 percent of
GDP per year, primarily from subsidizing the cost of electricity
generation.

The importation of rice in 1974 and 1977 at costs that exceeded
INESPRE's domestic prices gave rise to deficits in INESPRE's ac-
counts that amounted to 1.1 and 0.4 percent of GDP in those respec-
tive years. Revenue surpluses generated by CEA (except in 1976) and
INESPRE (except in 1974 and 1977) were substantially less than the
total deficits of public sector enterprises. Hence, the modest consoli-
dated public sector deficit (0.6 percent of GDP per year) was partly a
consequence of direct intervention in agricultural prices during this
period. Meanwhile, the Dominican pursued its import-substitution
policy by increasing the number of import prohibitions and restric-
tions and by raising tariff rates on selected commodities that com-
peted with locally produced goods. Although the tariff system be-
came more complex, the aggregate tariff rate declined from an annual
average rate of about 39 percent during the 1966-71 period to about 25
percent a year during this period.

The deterioration in the country's current account (see table 6-5) is
largely explained by the increasing debit for investment income in the
services account. The real interest rate on commercial bank time de-
posits averaged about -6.6 percent (Greene and Roe 1988). Net direct
foreign investment remained constant (averaging about US$45 mil-
lion a year), while medium- and long-term loans (averaging about
US$50 million a year at the beginning of the period) doubled to over
US$100 million during the last two years of the 1972-77 period.

In summary, as a result of an increase in government revenues
associated with the rise in world market prices of sugar and coffee,
the government was able to subsidize the rising costs of petroleum
and food imports. This policy prevented the total transmission of
higher import prices into the domestic economy and kept inflation
rates relatively low. At the same time, the government expanded its
policies of import-substitution industrialization without any official
devaluation of the peso.

THE 1978-81 SUBPERIOD. The indirect effects of overvaluing the cur-
rency increased substantially during the 1978-81 period, with the
estimated overvaluation averaging about 12 percent per year (table
6-6). During this period, under the Guzman administration, policy
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was generally a continuation of policies pursued in the previous two
subperiods, notwithstanding the sharp rise in the world price of pe-
troleum in 1979, the decline in world prices for sugar and coffee, and
the devastating effects of the 1979 hurricanes. An increase in the
world price of sugar in 1981 then alleviated some of the shortfalls in
export earnings of previous years. Hence, adverse changes in the
country's financial situation during this period were largely the result
of the continuation of previous policies despite falling revenues.

Import quotas were increasingly used in an effort to curtail the
outflow of foreign monetary reserves, and by August of 1982 about
200 products were prohibited from importation. Export Incentive Law
No. 69 of 1979 increased the number of producers of nontraditional
exports who received tariff and income tax exemptions and exchange
rate premiums. The overall tariff rate declined from an annual aver-
age of about 27 percent to an annual average of about 18 percent
during this period (although tariff rates remained high for selected
imports, and import licensing became more common). At the same
time, the aggregate tax rate on exports declined from an average of
about 10.8 percent to 6.8 percent a year.

Government revenues declined to an annual average of 11 percent
of GDP, with export taxes accounting for an average of only about 10
percent of these revenues, compared with 16 percent in the previous
period. Government revenues from virtually all other sources also
declined. Consolidated government expenditures remained un-
changed from the previous period, averaging about 30 percent of
GDP per year, while revenues declined to an annual average of only
24 percent of GDP.

The direct effects of price policies and the increasing inefficiency of
the expanding public enterprises induced a public enterprise deficit
averaging about 2.7 percent of GDP per year. Of this deficit, the
deficits of CDE, CEA, and INESPRE averaged 0.9, 0.9, and 0.1 per-
cent of GDP per year, respectively (Greene and Roe 1988). These
deficits produced a total consolidated government deficit averaging
5.9 percent of GDP annually during the period (table 6-4). The coun-
try's trade deficit grew from an average of only US$2.2 million a year
in the second subperiod to an annual average deficit of US$319.3
million during this third subperiod.

The government's deficits were largely financed by medium- and
long-term loans, which increased from an annual average of US$70
million during the 1973-77 subperiod to about US$188 million a year
during the third subperiod. Meanwhile, foreign monetary reserves
were decreasing by an annual average amount of US$23.6 million.
Real interest rates on commercial bank time deposits and loans of the
BAGRICOLA remained negative. Errors and omissions in the balance
of payments (an indication of capital flight) were the highest of any
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period, averaging about US$126.5 million a year (Greene and Roe
1988).

The annual trade deficits put strong pressure on the government's

foreign monetary reserves. To alleviate this pressure, individuals
holding U.S. dollars were permitted to buy pesos from the parallel
foreign exchange market. Meanwhile, the 1979 Export Incentive Law
permitted receipts from certain nontraditional exports to be wholly or
partially exempted from the requirement that all foreign exchange
had to be remitted at the official rate. Exports of the four traditional
agricultural commodities, however, remained subject to earlier ex-
change rules. INESPRE was permitted to import rice and other food
commodities with a limited amount of foreign exchange evaluated at
the official parity exchange rate.

In sum, the expansion of policies initiated in the previous two
subperiods increased both the indirect tax on producers and the sub-
sidies to consumers of tradable crops. The indirect effects probably
served to make the urban industrial sector appear more profitable
than the rural sector. The perceived change in relative profitability, in
turn, may have increased rural-to-urban migration during this
period.

THE 1982-85 SUBPERIOD. The policies of this period were a continua-
tion of the policies pursued in previous periods despite a decline in
world sugar prices after 1982 and an increase in the real interest rate
on the country's external debt. Our estimates suggest that overvalua-
tion was about 11.2 percent per year during the 1982-84 subperiod,
then dropping to only 0.9 percent in 1985 after the IMF standby
agreement was signed and the exchange rate was unified.

The trade legislation of this period had some very restrictive effects.
The number of prohibited import items jumped from about 200 in
August 1982 to over 350 by the end of 1983. Law 145, enacted in June
1983, was an attempt to address the complexities and inequities of
trade legislation enacted in previous years by extending the highest
tariff exemption on identically imported inputs to all firms. By the
end of 1984 the industrial incentive law had reduced the number of
final products that could be imported at the official parity exchange
rate. Law 21, enacted in 1984, created a minimum tariff for the pur-
pose of increasing nominal tariff rates to at least 30 percent on previ-
ously nonexempt goods, and from 5 to 15 percent on previously
exempt goods. Nevertheless, many inputs remained exempt from
these rates, including petroleum and raw materials imported by the
state-owned oil refinery. Although the average annual tariff rate
(around 14 percent) remained unchanged from the previous sub-
period through 1983, it rose to 22 percent during 1984.

During the 1982-84 subperiod, government revenue declined
slightly to an annual average of about 10 percent of GDP; export
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duties accounted each year for about one-tenth of these revenues.
Revenues from other sources declined only slightly relative to the
previous subperiod. Consolidated government revenues and expen-
ditures also declined slightly from the previous subperiod to an an-
nual average of about 22.6 percent and 27.8 percent of GDP, respec-
tively (Green and Roe 1988). The account of public enterprises as a
group remained in deficit, averaging about 1.8 percent per year of
GDP. The annual deficits of CDE, CEA, and INESPRE averaged about
0.6, 0.9 and 0.2 percent of GDP, respectively. In 1985, INESPRE's
deficit increased to 0.4 percent of GDP as a result of the direct con-
sumer price subsidy following the riots in April 1984 and the govern-
ment's rule that INESPRE's imports could no longer be imported at
the official parity rate of exchange.

The 1982-84 fiscal situation led to a slightly smaller consolidated
government deficit averaging about 5.3 percent of GDP per year dur-
ing this subperiod. The country's trade deficit increased, however,
reaching US$455.5 million (or nearly 5.5 percent of GDP, as shown in
table 6-5). At the same time, the deficit in the country's service bal-
ance declined from an average of about US$294 million in the pre-
vious subperiod to an average of US$134.0 million during this sub-
period. As in the previous subperiod, these deficits were financed by
medium- and long-term loans (averaging about $210.4 million a year),
a large drop in foreign monetary reserves (an average decline of
US$82.8 million a year, compared with an average of about US$23.6
million a year during the previous subperiod), and increased IMF
transfers (growing from an average of about US$47 million a year
during the 1977-81 subperiod to US$91 million a year during the
1982-84 subperiod). The IMF transfer in late 1983, as part of the
standby agreement, was about US$235.2 million.

The IMF agreement required a unification of the official and unoffi-
cial foreign exchange rate markets. This policy change raised the offi-
cial nominal foreign exchange rate from parity to DR$2.37 and
DR$3.12 per dollar in 1984 and 1985, respectively. Largely to address
the government's financial situation, a temporary exchange rate sur-
charge of 36 percent was levied on all traditional exports. This tax was
lowered to 18 percent in February of 1986 and eliminated in June
1986. The realignment of the exchange rate contributed to inflation
rates of about 24.5 and 37.5 percent during 1984 and 1985, respec-
tively. As a result of capital market restrictions and increased infla-
tion, real interest rates on commercial bank time deposits dropped to
a negative 16 percent in late 1984.

The Jorge administration attempted to pursue the economic poli-
cies of the previous administrations, but with some adjustments to
account for the country's worsening economic situation. The Jorge
and the previous administrations appear to have pursued policies
largely based on the relative political influence of various interest
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groups. Changes in economic policy appear to have been largely
forced on the Jorge administration by the possibility of illiquidity and,
hence, a withdrawal from foreign trade, followed by recession. The
myopia and self-interest of the various interest groups probably ex-
plain the failure of those groups to foresee this impending economic
crisis, to negotiate alternative economic policies, and then to pressure
the government to carry them out.

Conclusion

This study has focused on the political economy of agricultural pric-
ing policies in the Dominican Republic, with special attention given to
sugar and coffee (the country's major earners of foreign exchange)
and rice (the major food crop). The country's policy regime during
1966-85 was characterized by moderate levels of intervention with a
number of quantitative trade and capital market restrictions. One
conclusion of this analysis is that overvaluation of the Dominican
peso generally tended to have a detrimental effect on agricultural
producers that offset the subsidies resulting from intervention. More
precisely, direct intervention generally served to subsidize producers
of sugar and rice and to tax coffee producers. The effects of indirect
intervention were often sufficiently large to reverse the effects of
direct intervention, so that sugar and rice producers were taxed while
consumption of these commodities was subsidized. The analysis also
suggests that, in the short run, intervention provided low-income
rural and urban consumers with the largest welfare gains as a per-
centage of household income.

One premise underlying our analysis was that the Dominican gov-
ernment, in a general sense and in light of the conditions that evolved
from the Trujillo period, pursued policies in response to political pres-
sure from various interest groups. Direct intervention was imple-
mented by state-owned enterprises and the Director of Price Control,
and by export taxes, tariffs, and quotas. Decisions regarding the
structure of taxes and tariffs on traded commodities were made by the
presidential office and the ministries of Industry and Commerce, and
Agriculture.

With respect to direct intervention in the prices of sugar, coffee,
and rice, the relative political power of these industries appears to
have influenced the respective levels of producer protection. In the
case of sugar, CEA was a focal point at which lobbying efforts for
direct intervention were concentrated. These efforts appear to have
been only partially successful, because sugar producers were taxed in
years when border prices for sugar exports were used to partially
offset the deficits incurred by the state-owned electrical company
(CDE). These deficits occurred because the government prevented
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the costs of rising petroleum imports from being transmitted in full to
the domestic economy.

In the case of rice, the government appears to have followed a
policy of direct intervention while maintaining stable producer and
consumer prices. In most years, direct intervention served to subsi-
dize rice producers. The rice producers were relatively well organized
through producer associations and were highly concentrated geo-
graphically. They were also politically influential within SEA, INES-
PRE, in the Congress, and in the presidential office. Support for rice
price policy was also provided by the IAD. In contrast, coffee was
produced on relatively numerous small farms in remote regions of the
country. Direct intervention taxed coffee producers relative to the
other two crops. The imposition of the tax on coffee seems consistent
with the relatively weak political influence of these producers.

Policies contributing to the overvaluation of the Dominican peso
include direct intervention in agricultural prices and other interven-
tions in the economy. These interventions contributed to the coun-
try's fiscal deficits and deterioration in its external accounts, both of
which helped to produce overvaluation.

The administrations of the period 1966-85 essentially pursued a
policy of import-substitution industrialization until late 1984. At that
time, the IMF standby agreement gave rise to a devaluation of the
currency, a partial revision of the country's foreign trade tax struc-
ture, and later, some changes in the structure of state-owned enter-
prises. The import-substitution industrialization policy was charac-
terized by declining government revenues relative to expenditures,
increasing restrictions on import-competing goods, and greater li-
censing requirements and firm-specific legislation that provided pro-
tection from foreign competition while allowing the importation of
inputs at relatively low tariff rates (that is, at the official rather than
the higher parallel market exchange rate).

These policies accompanied the practice of not permitting increases
in world market price for petroleum, rice, and other commodities to
be fully transmitted to the domestic economy. The country was able
to do this largely because of the rises in sugar and coffee prices that
followed the 1973-74 increase in the prices of primary commodities.
In addition, the 1979-80 shock to world oil prices was absorbed with-
out an official devaluation of the currency because of a rise in the
prices of traditional Dominican exports and an increase in the govern-
ment's external debt.

Overvaluation of the domestic currency is a subtle but effective way
to subsidize consumers of imported goods. Consumer groups proba-
bly did not lobby directly for overvaluation because of its subtlety.
Nevertheless, the urban riots of 1984, protesting the IMF agreement
and the devaluation of the Dominican currency, reflect this group's
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awareness of the relationship of overvaluation to its welfare. More-
over, interest groups may support overvaluation when institutional
structures exist that increase the probability that lobbying efforts will
permit the capturing of economic rents that invariably exist in a dis-
torted economy. Policy instruments that permit the capturing of rents
include licensing, quotas, other import restrictions, and import
exemptions.

The interest groups most likely to lobby for an overvalued currency
consist of producers who do not produce for export or who do not use
a high percentage of imported inputs in their production process,
merchants who sell imported goods, and debt-holders who hold a
high percentage of their debt in foreign currency. These interest
groups, aided by urban consumer groups, appear to have been suc-
cessful in their efforts to maintain an overvalued currency throughout
the 1966-84 period.

The decisions of various interest groups to seek direct intervention
were probably related to their support for a policy that overvalued the
currency. For instance, consumers might have been willing to pay a
direct tax on rice if they had received a subsidy from the overvalued
currency. In addition, rice producers might have been willing to ac-
cept indirect taxation (as they did in some years) if direct intervention
took the form of a subsidy. The various taxes and subsidies may have
reflected the reality that each interest group was not fully aware of the
reaction of other groups to the benefits received by them, because the
benefits to a narrow-based interest group invariably came at a cost to
some other group. From the government's perspective, direct inter-
vention would have been undone if the peso had been permitted to
float. To reward (or penalize) particular interest groups through total
intervention, the government had to control exchange rates.

Appendix A. Estimation of a Shadow Equilibrium Exchange
Rate

The estimates of the shadow equilibrium exchange rate used in this
study were based on the elasticity estimates of imports and exports of
goods and services. This approach, developed graphically and alge-
braically in Roe and Greene (1988), derives the exchange rate formula
directly from the conditions for equilibrium in the foreign exchange
market; equilibrium in the foreign exchange market is determined
solely by trade in goods and services (that is, flows in the capital
account and short-run speculative trade in foreign exchange are not
considered explicitly). The uniqueness of this approach is that the
determination of the demand and supply for foreign exchange is
directly related to the trade in goods and services in a manner that

facilitates the estimation of a shadow exchange rate under alternative
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situations. A base and an extended version of the model is specified
below.

The Base Model

The demand for foreign exchange in the t-th period is derived from
the importation of goods and services (M) which is expressed as a
function of the domestic price of imports P, and, for our purposes
here, other exogenous variables (Z), such as the prices of substitutes,
complements, income, and so forth. The domestic price P,, equals the
product of the exchange rate (E), the world (border) price (P,,,,) of
imported goods, and the import tariff rate (t,.). Thus, the demand for
imports in t can be expressed as:

(la) Mt = B*(Zt)[P.t],, = B*(Zt)[EtP.w(1+tjnt)In

where, for the t-th period, B*(Z,) is a real valued function of the
variables Z, (these variables are unobservable in the empirical analy-
sis so that B*(Z,) is computed as constant value in each period) and 1
is the constant elasticity of demand for imported goods and services.
If the level of imports does not affect the border price, the demand for
foreign exchange (Qd) is derived by multiplying both sides of equa-
tion (la) by the border price P,w:

(ib) Qdt = B*(Z,)(P.wt)1+q[Et(1+t.nt)1q

The supply of foreign exchange is derived from the excess supply
of goods and services, which is a function of the domestic price (Px) of
exports of goods and services (X). This price is a product of the
exchange rate, the tax rate (tx), and the relevant border price for
exportable goods and services Pxw. The exports of goods and services
may be expressed as:

(2a) Xt= A*(Wt)[Px]E = A*(Wt)[EtP,(1-tx)jf

where, for any t-th period, A*(W,) is a real valued function of exog-
enous variables Wt (assumed to be unobservable in the empirical
analysis), and E is a parameter. If the level of exports has no effect on
the border price, multiplying both sides of equation (2a) by the border
price Pxw yields the supply function for foreign exchange:

(2b) Qst = A*(Wt)(P,t)1+f(E,(1-tt)1f.

The elasticity of E in the foreign exchange equations is identical to the
elasticities in their "parent" excess demand and supply equations.
Moreover, in this model, it is not necessary that demand equal the
supply of foreign exchange.

The simplicity and tractability of this framework for computing
exchange rates that might have prevailed if the current account or
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taxes, or both on exports and tariffs were changed from historical
levels can now be shown. The first step is to derive values for B*(Zt)
and A *(Wt) in each period. From equation (lb), the constant term for
imports can be expressed as:

(1c) Bt = B*(Zt)(Pmwt)'+,, Qdt/[Et(1+tm.t)]

and, from equation (2a), for exports:

(2c) At = A*(Wt)(P.xt)1+E = QstI[Et(ltxe.
Thus, if data are available on the annual value of imports (Qdt), the
nominal exchange rate (Et), the tariff rate (tint), and the demand elas-
ticity -q, then the constant term in (1c) can be computed for each
period. Likewise, knowledge of Q,, t,, and E permits the calculation
of the constant term in (2c) for each period.

Substituting these estimates into equations (1b) and (2b) gives the
following foreign exchange demand and supply equations:

(1d) Qdt = Bt[Et(1+t,q

(2d) Qrt = A[E[1tx[le

Now, equating (1d) and (2d) and solving for Et permits an estimate of
the exchange rate that might have prevailed under alternative as-
sumptions of the level of t, t,, and the current account balance. This
estimate can be obtained by substituting equations (1d) and (2d) into

(3a) Qdt = kQst,

and solved for Et, where k is a parameter. Values of k > 1 would imply
a current account deficit, k < 1 a surplus, and k = 1 implies a bal-
anced current account. For the latter case (k = 1), the equilibrium
exchange rate is derived from the following equation:

(3b) E* =Et = (BtIA,)Vic-v)[(1+t,t)n/(1-tx)}f"

Setting t,,t = tx, = 0, provides an estimate of E, that might have
prevailed for the case where the current account was in balance and
tariffs and taxes were removed. The variables Zt and W, are exog-
enous in this model; the effects of these variables on E, are implicitly
included through the observed levels of the variables Mt and X,-
Nevertheless, because these variables are held constant within any
particular period, the above framework is clearly a partial equilibrium
model.

The Extended Model

The above framework is easily extended to allow for a home good and
for substitution among traded goods. The demand for imports in the
t-th period is stated as:
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(1-la) Mt= B*(Zt)[Pmt]71[pxtIly2

= B*(Zt)[ePmwt(l + tmt)n1l[etPxwt(1-

where Pnt, P,xt are the domestic prices of import and export goods
relative to the price of home goods and e, is the real exchange rate (the
nominal rate divided by the price of home goods). The demand for
foreign exchange is derived by multiplying both sides of equation
(1-la) by the border price Pmw:

(1-1b) Qdt = B*(Z)(wt)1+?4pxwt]72[et]±+ t)1 2.

The export of goods and services may be expressed as:

(2-la) Xt =A*(Wt)[PxtIe[Pmc2
= A*(W)[etPxwt(1 -tx,t)E[etP.wt(1 + tm)

and the supply of foreign exchange can be expressed as:

(2-1b) Qt = A*(Wt)(Pwt)l+e4lPmw] 2 tel +E2f(1 - 1t)1E4(l + t.t)]E2.

Following the procedure used in the base model, the constant
terms can be expressed as follows:

(1-1c) Bt = B*(Zt)(Pmwt)1+n1P,wt]j2
= Qdt1[etjn1+n21+ tmt)]"I[(l txt]12

and, from equation (2.1'), for exports:

(2-1c) At= A*(Wt)(Pxwt)I+EI[PmwtE2
= QstI[e,]E1+E2[(1- txt)J1(1+ tmel)JE2.

Substituting these values into the above equations yields:

(1-1d) Qdt = m[tn+n[J t xl[J t 2]

(2-2d) QIt = A[eji+E2[(l -t )]El1 l+t.t)]E2.

Now equating (1-1d) and (2-1d) and solving for et, as in the base
model, permits an estimate of the real exchange rate that might have
prevailed under alternative assumptions of the level of ti,, txt and the
current account balance:

(3-la) Qdt = kQst.

The real equilibrium exchange rate for the case where k = 1 is
derived from the following equation:

(3-1b) e* et = (Bt/At)liY[(l+t)(ex-e2)/(1-txt)(ex-12)Y

where -y = E + C2 -(7 + '72). Notice that the empirical tractability is
owing to the functionafform we have chosen. Otherwise, numerical
methods would likely have been needed to solve either the nominal
or the real rate.
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Appendix B. Additional Empirical Evidence of Government
Behavior

In this appendix we briefly summarize the results from regressing the
producer and consumer prices of sugar, coffee, and rice on the ex-
pected value of a two-period autoregressive lag of the exogenous
variables: the border prices of these three crops, medium- and long-
term loans, and our estimate of the real equilibrium exchange rate
that would have prevailed in the absence of economic distortions.
Dummy variables were also included to account for policy differences
that may have arisen among each of the four subperiods.

The framework underlying this approach is sketched in Greene
and Roe (1988). A more fully developed framework appears in Roe
and Yeldan. This approach assumes that the government forms pref-
erences among interest groups in the economy. In turn, these prefer-
ences are influenced by the rent-seeking behavior of these interest
groups. In addition, the government is assumed to choose the level of
its policy instruments (that is, the dependent variables in the regres-
sion equations) in period t based on its expectation of the state of the
economy in period t + 1, as though it sought to optimize its welfare
over these interest groups. In principle, the result is a set of policy
decision rules (our regression equations) that are functions of the
expectations (in period t) of the level of the variables exogenous to the
government that might prevail in period t + 1. The results from
fitting these equations to the Dominican data appear in table 6-B1.

We interpret the key implications of these results as providing sup-
port to the government behavior inferred in the preceding discussion;
that is, (1) the various government administrations pursued essen-
tially the same policies over the four subperiods, (2) there is some
evidence that price policies for rice, sugar, and coffee are not indepen-
dent of each other, and (3) in the formulation of direct price policy, the
government gave some consideration to the indirect effects of inter-
vention. Evidence in support of (1) is provided by the insignificance
of the coefficients associated with the dummy variables (Di, repre-
senting different periods) in each of the six equations. This result was
robust. In the various specifications of the regressions, no significant
differences were found that would differentiate the policies pursued
during one period from those of another. This result is consistent with
the view that the relative political power of the various pressure
groups to influence government policy remained fairly constant over
the entire period. Consequently, despite changes in administrations,
the government's price policy decision rules were relatively stable
throughout the study period.

Evidence supporting the interdependencies of pricing policies is
given by the significance of the cross-price coefficients of sugar and



Table 6-11. EstiMates of Policy Instrument Equations for Rice, Sugar, and Coffee, 1966-85
Dependent variables: Domestic Price of

Rice Sugar Coffee

Independent variables Producer Consumer Producer Consumer Producer Consumer

Constant 4.6933+ 8.6104+3 2.4897+3 -2.7144+3 -4.3546+4 6.0643+4
(2.9114-8) (3.9537-8) (2.3415-8) (3.2983-8) (4.2961-8) (3.7747-8)

Expected border price
of:

Rice 4.0139-1 7.3217-1 4.2013-1 4.1418-1 -6.5495-1 -5.7388-1
(2.0690+0) (2.7936+0) (3.2832+0) (4.1819+0) (5.3691-1) (2.9682-1)

Sugar 8.7738-1 9.1485-1 5.8603-2 3.3519-1 4.7260+0 8.4306+0
(3.8533+0) (2.9741+0) (3.9019-1) (2.8835+0) (3.3008+0) (3.7151+0)

Coffee 1.0053-1 1.0147-1 -2.3919-2 2.9109-2 9.9366-1 1.2781+0
(4.0619+0) (3.0347+0) (1.4651-2) (2.3037+0) (6.3849+0) (5.1816+0)

Expected equilibrium ex-

change rate
-3.8184-1 5.6102-1 2.5004-2 -2.8799-1 -5.9125+0 -1.0468+1
(8.4381-1) (-9.1768-1) (8.3766-2) (1.2466+0) (2.0779+0) (2.3212+0)

Expected medium-long- 6.4903+2 4.9336+2 5.3234+1 -3.0503+1 2.1785+2 4.0790+3
term loan (5.1293+0) (2.8860+0) (6.3781-1) (4.7218-1) (2.7381-1) (3.2346+0)

Dummy variables
Dl -5.6796+3 -9.3860+3 -2.6275+3 2.7477+3 4.2592+4 -6.7374+4

(3.5234-8) (-4.3099-8) (2.4711-8) (3.3387-8) (4.2019-8) (4.1937-8)
D2 -5.6589+3 -9.2342+3 -2.5921+3 2.7572+3 4.2622+4 -6.7049+4

(3.5105-8) (-4.2815-8) (2.4378-8) (3.3502-8) (4.2049-8) (4.1734-8)
D3 -5.5040+3 -9.0880+3 -2.5280+3 2.8800+3 4.2880+4 -6.6560+4

(3.3411-8) (-4.1730-8) (2.3775-8) (3.4995-8) (4.2303-8) (-4.1420-8)
R2 0.97 0.97 0.92 0.96 0.97 0.94

D.W 1.96 2.053 2.15 2.405 2.91 2.534

Note: t-values in parentheses, note that, for example, the t-value for the expected exchange rate coefficient in the rice producer price equation

(8.4381-1) equals (.84381).
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coffee in the respective producer and consumer rice price equations,
the cross-price coefficients of rice and coffee in the consumer sugar
price equation, and from the significance of the price coefficient of
sugar in the producer and consumer coffee price equations. These
interdependencies are to be expected, if price policy is the outcome of
the lobbying efforts of political interest groups (Olson 1987, pp.
203-205).

The insignificance of the coefficient associated with the border price
of sugar in the producer's sugar price equation is not unexpected,
because producer sugar prices were strongly influenced by a
weighted average price of the exports to the U.S. quota market and to
the world market. This result lends support to the earlier discussion
that the actual producer price of sugar was not based on its oppor-
tunity cost.

Some evidence supporting the earlier observation that direct price
policy gave some consideration to the indirect effects of intervention
is provided by the significant coefficients associated with medium-
and long-term loans in the coffee price equations. Additional evi-
dence is given by the significance of the coefficients associated with
our estimates of the real equilibrium exchange rate variable in the
respective producer and consumer coffee price equations. These vari-
ables were chosen as proxies to account for the extent to which the
economy was distorted.

Notes

1. These estimates were obtained by finding the exchange rate for each
year (1966-85) that equated the excess supply and demand for foreign ex-
change in the absence of price and trade distortions. This methodology is
explained in appendix A.

2. See Bell (349-357) and IBRD, Dominican Republic: Its Main Economic Devel-
opment Problems, World Bank Country Study, 1978 (53-57).

3. For purposes of later analysis, it should be noted that a drop in the GDP
from crops in 1980 was the result of hurricanes David and Frederick, which
occurred in the fall of 1979.

4. World sugar price increases during the mid-1970s and early 1980s, and
high world coffee prices in the late 1970s mitigated, but obviously did not
reverse, the decline in agriculture's share in total exports.

5. The averages presented in the third column cannot be calculated directly
from those in the first two columns for each product because these results are
the annual averages of each period. That is, the data in the third column are
averages of the yearly data in each period that indicate the average amount of
change in each of the four periods. This note of caution in interpreting these
annual averages applies throughout this analysis.

6. Because CEA may not have allocated resources in a least-cost manner,
the value of the estimated cross-price supply coefficients is not consistent
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with profit maximization. Because the counterfactual analysis presupposes a
distortion-free economy and because cane production is a multiyear crop, the
cross-price supply elasticities should be smaller than 0.15. In this analysis,
they are assumed to be zero.

7. Although the percentage changes in the consumption of sugar, coffee,
and rice may appear large in table 6-12, the estimated quantities consumed
(using the undistorted prices) are within the range of actual observations
from the 1976-77 survey of Dominican households. Yen (tables 5.4 and 5.5)
shows that the standard deviations of household consumption expenditures
in 1976-77 for individual food items were typically 50 percent (and higher) of
the reported mean expenditures. Also, recall that the estimated percentage
changes include both the own-price and the cross-price effects of price policy
distortions.

8. Following the line of reasoning advanced by Mancur Olson (1987,
203-205), the costs to coffee producers of mounting a lobbying effort would
likely exceed the costs of lobbying by rice and sugar producers. Relative to the
other groups, coffee producers are likely to face higher lobbying costs be-
cause they are spatially dispersed and because of the free rider problem that,
as Olson suggests, is common when a sector contains a relatively large num-
ber of producers that are also engaged in other activities. Under these circum-
stances, producers are likely to be less willing to pay for lobbying activities
relative to producers of rice and sugar and, hence, have less influence or
political power relative to these groups.
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Appendix

Anne 0. Krueger
Maurice Schiff
Alberto Valdes

We provide here a summary of the principal concepts and measures
used in the eighteen country studies. For the country chapters of this
volume, authors selected the most relevant material from their coun-
try studies, so all chapters do not necessarily cover in the same detail
all the items presented here.

The first part of the appendix discusses concepts used in measuring
the impact of sector-specific and economywide policies on incentives.
The second part describes concepts used for measuring the effects of
these policies on output, consumption, foreign exchange, the budget,
transfers between agriculture and the rest of the economy, and rural
and urban income distribution. The relationship between price policy
and government investment is then addressed, and in the final sec-
tion price variability is discussed.

The Impact of Policies on Incentives

The agricultural sector consists of hundreds of products in most coun-
tries. To make the research manageable, authors were asked to iden-
tify key agricultural products for their studies. Authors generally
covered crops that were important to trade and to domestic consump-
tion, although they also considered the degree to which the crops
chosen for analysis were representative of agriculture as a whole.

Sector-Specific Pricing Policies

Most agricultural crops are tradable, and most countries have so small
a share in world trade that the prices at which they can buy or sell
these commodities are given. In such cases, the border prices of the
commodities examined can be used as reference prices to measure the
impact of sector-specific or direct price interventions on agricultural
prices. To be sure, border prices must be adjusted for transport costs
and other factors to make them comparable to producer prices. None-
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theless, it is a reasonable assumption that in most unregulated mar-
kets, producer prices would be closely related to border prices, plus
or minus the margins for transport, storage, differences in quality,
and handling costs.

The following analysis deals with nominal protection measures,
but effective rates of protection were also computed in those coun-
tries where the required data were available.

The domestic producer price, Pi, of an exportable product i is given
by:

(A-1) Pi = PW EO (1 - ti) - Ci

where Pi = domestic producer price, Pfv = foreign-currency border
(f.o.b) price, Eo = nominal official exchange rate, ti = export tax
(ti > 0) or subsidy (t; < 0), and Ci = adjustment for differences in
quality, location (transport), time (storage), and other margins.

If a different exchange rate E' is applied to the exports of product i,
then the official exchange rate Eo should be replaced by E' in equation
A-1.

The export tax ti may be explicit (as in the case of Argentina), or it
may be implicit, as when there is an export quota or prohibition, or
when output is procured by a government agency at a price below
what would have prevailed in the absence of direct interventions.

The producer price in the absence of direct intervention is given by

(A-2) PI = PW Eo - C'

where C'= adjustment for quality, transport, storage, and other mar-
gins, all measured under competitive conditions.

Similarly, for importables the corresponding expressions are:

(A-3) Pj = PW Eo (1 + ti) - C
and

(A-4) PJ = PW Eo - C!

where PW = foreign-currency border (c.i.f.) price, and tj = import
tariff (ti > 0) or subsidy (tj < 0).

We are interested in determining t, and t. These are not always
explicit. Data may be available on P, and PP, as well as on PI and P,
but not on the hypothetical prices P,! and P1. Border prices PW and
must first be adjusted for C' and ' to obtain P,' and Pj, which are
comparable to the actual producer prices Pi and P, in order to deter-
mine the direct protection rate.

Uncontroversial as they may appear, these adjustments between
domestic prices and the relevant border prices have often not been
considered in much of the literature that reports nominal rates of
protection to agricultural tradables. Taxes or subsidies on agriculture
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are often calculated by simply comparing border prices and producer
prices. Some exceptions are Beenhakker (1987), Ahmed and Rustagi
(1985), and Westlake (1987). However, not all differences between
Pi (P) and PW Eo (PY Eo) result from intervention; the differences
may partly reflect actual "competitive" costs or compensating
differentials.

For example, producing areas may be located far from the ports or
consumption centers, so adjustments must be made for transporta-
tion costs. Also, the time of import may differ from harvest time, so
storage costs must be included. Moreover, the border price of tradable
products (such as powdered milk) influence the domestic price of the
nontradable related products (fluid milk) and the relation between
these two prices through processing margins must be considered in
the calculations. Finally, in taking these factors into account, the ac-
tual marketing and distribution costs often need adjustment for prod-
ucts whose transportation is subsidized or whose marketing is done
primarily by parastatals with costs that differ significantly from com-
petitive margins.

The nominal protection rate NPRD for direct price policies affecting
product A is given by

PA/PNA - A/NA PA A(A-5) NPRD = I _ A -

PA'/PNA A

where PNA is a price index of the nonagricultural sector.
As can be seen from equation A-5, the impact is calculated relative

to the price that would have prevailed in the absence of intervention.
This is done throughout the study.

PNA is not affected by direct (sector-specific) price interventions, so
the direct measures of intervention related to PA or PA/PNA are
identical.

For a nontradable product, calculating the impact of price policies
on its price is more difficult because we need to know the impact on
both demand and supply, and for that we need to know the elasticity
of those functions with respect to all their arguments. This task is
much simpler when the product is a close substitute for a tradable
product in production or consumption.

Economywide Policies

Relative agricultural prices PA/PNA are also affected by trade policies
affecting nonagricultural products (mostly industrial goods) and by
policies affecting the real exchange rate. Agriculture tends to be more
tradable than the nonagricultural sector, which includes such non-
tradables as public and private services (retail, transportation, bank-
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ing), housing, construction, and so forth. Consequently, PA'PNA Will
vary with the level of the real exchange rate.

The price index in the nonagricultural section (PNA) consists of

PNAT (price index of the tradable component of the nonagricultural
sector) and PNAH (price index of the nontradable component of non-
agriculture), with

(A-6) PNA = UPNAT + - NAH

where a = share of tradables in nonagriculture.
Exchange-rate policies will affect both PA and PNAT relative to

PNAH. Also, trade policies on nonagriculture will affect PNAT
To capture the exchange-rate effect, a simple three-sector model

(exportables, importables, and nontradables) was constructed to esti-
mate the equilibrium real exchange rate e* in the absence of interven-
tions, which for a given price of the nontradable sector PNAH corre-
sponds to the equilibrium nominal exchange rate E*. E* is defined as
the exchange rate that equilibrates the current account (or leads to a
current account deficit that is sustainable in the long run)' in the
absence of tariffs and quotas on imports (tm) and in the absence of
export taxes and other export restrictions (tx) for a given price of
nontradables PNAH. E* is given by

(A-7) E* = AQO+AQ + 1 Eo
VsQs + -qDQD

where AQo = nonsustainable part of the current account deficit, AQ,
= current account deficit that would result from removing trade taxes
tm and t, at exchange rate E0, Qs(QD) = quantity supplied (de-
manded) of foreign exchange, Es(?D) = elasticity of supply (demand)
of foreign exchange with respect to the real exchange rate e (7D is
defined as being positive), E*(Eo) = equilibrium (actual) nominal ex-
change rate, which corresponds to e*(e) for a given PNAH, and AQ, is
given by

t t

(A-8) AQ, M QD?D x0sE

1+tM 1_tx

where tN = average equivalent tariff (including effect of quotas) and
tx = average equivalent export taxes.2

Changes in monetary or fiscal policies will tend to be reflected in
AQo, in AQ1, or in Eo and will therefore be captured by E* in equation
A-7. The same is true of change in terms of trade, world interest rates,
and other exogenous shocks. For example, an increase in government
expenditures financed through money creation will lead to an in-
crease in AQo if trade taxes and Eo are unchanged. If the rate of
protection, tm, is increased, it will lead to an increase in AQ1. Alter-
natively, the government may decide to raise E0 . Possibly, a combina-



Appendix 265

tion of these three adjustments will occur. In any case, the change in
policy will be reflected in E*.

Similarly, an increase in the world price of importables (for exam-
ple, oil) will lead to an increase in AQo, or in AQ, if tariffs and quotas
are used to reduce imports, or possibly in E0, or in combination of the
three, and it will lead to an increase in E*.

The nonagricultural price, PNA, in the absence of trade taxes, tNA,
on nonagricultural tradables and at the equilibrium exchange rate E*
is given by

(A-9) PNA = N A
Eo 1+ tNA

where tNA = effect of trade policies on the price of nonagricultural
tradables.

tNA differs from tm because tm applies to all importables, while tNA
applies to nonagricultural tradables (importables and exportables).

Elimination of trade taxes as well as a change from Eo to E* will
affect PNAH over time because of substitutions in production and
consumption leading to a reallocation of factors of production be-
tween the tradable and nontradable sectors. However, we are inter-
ested in the effect of these policies on PA/PNA before the reallocation
of resources occurs, and we therefore abstract from the effect on
PNAH. 3

Indirect or economywide policies will change PA/PNA to E* PA/PNAt
so that the indirect effect is given by Eo

!E* /E*E PAPNA E /PNA
(A-10) NPR1  0 0________ _______

~P A 'NA

PNA EO
=- ~--1.

PNA E*

The indirect effect measured by NPRI is due to 1) the official ex-
change rate (Eo) not being at its equilibrium value, E*, (in the absence
of trade policies), which affects both PA and PNAT, and 2) tNA, which
affects PNAT. As can be seen from equation (A-10), the indirect effect
is independent of the specific tradable product analyzed; that is, it is
the same for all tradable agricultural products and depends only on
E*/Eo, on tNA, and on a. If the product is not tradable, then the
indirect effect is due exclusively to the effect on PNA.

The sum of the direct and the indirect effects, or the total effect, on
PA/PNA iS given by
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PA'PNA E! A NA
(A-11) NPRT E

E* P P

NPRD had to be adjusted to nprD so that nprD + NPRI = NPRT. nprD
is defined as nprD = NPRD(l + NPRI). This is equivalent to replacing
the denominator P /PNA in equation A-5 by the denominator
(E*/Eo)PA"P*NA in equation A-11. Since NPRI in equation A-10 can also
be written as

Fil?A E A NA
(A-12) E

E*

it follows that nprD, NPRI, and NPRT have the same denominator, and
nprD + NPRI = NPRT. The measure of direct intervention reported in
this volume is nprD.

The total effect of price policies on PA/PNA is due to sector-specific
or direct price interventions (resulting in PA instead of PX), to the
exchange-rate effect, and to the trade policies tNA affecting the non-
agricultural sector (mostly industrial protection).

Wherever the data were available, the same was done for effective
rates of protection (ERP), measuring the impact of those policies on
value added for the agricultural products and, in the case of Chile,
also for the nonagricultural sector.

The Effect of Policies on Economic Variables

Throughout the studies, both the direct (sector-specific) and the total
(direct plus indirect or economywide) effects on output (short- and
long-run), consumption, foreign exchange, budget, intersectoral
transfers, and income distribution are reported. We start with the
effects on output.

Output

The matrix of own- and cross-elasticities of output with respect to the
prices of the products analyzed and of variable inputs was derived
from the estimation of a system of supply functions or was borrowed
from other studies.

Assuming all variables are in logs, we have for any product i (using
a Nerlovian approach):

(A-13) Qi = at + Eai,-1 + kaikpk,-l + biQi,,
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where Qi(Qi,,) = output of product i in period t (period t - 1);
Pj,- (Pk, - = price of product j, including product i (input k) relative

to PNA (at t - 1); aij(aik) = elasticity of Qi with respect to Pi, -(Pk, -1);
and bi = coefficient of adjustment.

Assume X = dlog X. For small changes:
(A-14) ^= af, + E aikP + bioi,-1-

P j'_ k ikk,-l

For large changes, the new values for Pi,- 1, Pk,-1 and Qi,- 1 must be
inserted in equation (A-13) to obtain the new value for Qi (Q'1,SR for
the short-run direct effect, Q*i,SR for the short-term total effect, and

Q'ic or Q*i,c for the corresponding long-run, cumulative effects).
In the short run (where prices change at t - 1 but are assumed to be

unchanged before that), Qi, -1 is assumed to be given (that is, Q',- 1 =
0 in equation A-14) so that for direct intervention the short-run output
effect, Q'i,SR, is

(A-15) )'i,SR aijNPRD(,-1) + EaikNPRD(k,-1)

and for total intervention it is

(A-16) ^i,SR aijNPRT(j, -1) k E aikNPRT(k, -1)*

The Nerlovian long-run effect on Qi is obtained by dividing all
elasticities aij and aik by 1 - bi. This measures the effect on Qi of the
price intervention NPR at t - 1 being constant indefinitely, and pro-
vides little insight on the long-term effect of price intervention.

An alternative measure is the cumulative effect, which measures
the effect on Q,, of the prices being at their nonintervention value
since t = 1, the first year of the sample period. In this case, we are
measuring the alternative, dynamic path that Qi would have followed
if the interventions had been removed at t = 1 and prices had fol-
lowed a nonintervention path.

We assume that interventions were removed at t = 1 but were not
announced at t = 0, so that the impact on Q; at t = 1 is zero. At t = 2,
the short-run and cumulative output effects are the same, since Qi,,.,
=0. At t = 3, Qiwill depend both on P1 and P at t = 2 and on Qi at t
= 2. At t = 4, Qi will depend on Pj and Pk,at t = 3 and on Qi
(cumulative) at t = 3, which depends on P, and Pk at t = 2 and on ^) at
t = 2. It can be shown that the cumulative effect on Qi is given by
Equation A-14 if ^)-1 is reinterpreted as the cumulative effect at t =

1.4 The direct cumulative effect, Q'i,, is obtained by replacin Pm,-
by NPRD(m,-1), where m = j,k. For the total cumulative effect, Pm,_is
replaced by NPRT(m, -1).

If the elasticities aik are not available, and data on value added for
products j are available, then a measure of Q; can be obtained from
equation A-17:
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(A-17) Q = l:c VA 1,_2 + diQj,_ 1

where VA = value added; cii = a;j (VAj,_/P 1_), or the elasticity with
respect to vAj; and di may or may not be equal to bi in equation A-14.

In some studies, the long-term process of investment and labor
migration underlying the long-run supply response was explicitly
incorporated, including the allocation of investment between agricul-
ture and nonagriculture. An application of such an approach is pre-
sented in the study on Chile.

Consumption

We assumed that short-term effects are equal to cumulative effects;
that is, that the effect of 1 (consumer price of any j) at t on consump-
tion of i(Q ) occurs entirely at t, and there are no lagged effects as in
output. This assumption is not entirely valid for consumer durables,
nor in the case of endogenous tastes depending on past consump-
tion, but we believe it provides a good approximation in the case of
food products. The consumption effect is

(A-18) QI = fij P
where fij = elasticity of Qit with respect to Pi,t.

The direct and total effects on Qc are obtained by replacing 1 by
NPRD,j and NPRT,j, respectively.

The income effect on Qc has been ignored except then the income
change relative to GDP of eliminating the interventions is large enough
to affect Qc, or when income elasticities are available by income
group, and changes in income or the elasticities vary by income
group.

Foreign Exchange

Four effects on foreign exchange were calculated, related to the four
effects on output (direct, total, short-run, and cumulative). The for-
eign exchange effects include the change in excess supply for each
product multiplied by the border price and summed over all products
analyzed, as well as the change in value of imported inputs accom-
panying the changes in output.

Two comments are in order. First, some products may have
switched categories after the removal of interventions. For instance,
in the case of an imported product, it may remain as an imported
good and the foreign exchange effect is calculated at the c.i.f. border
price; it may become a nontraded good because of excess-supply at
the c.i.f. price and excess demand at the f.o.b. border price; or it may
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become an exported product because of excess supply at the f.o.b.
border price. These considerations were taken into account for the
effects on foreign exchange. Second, in the case of total intervention,
only the effect on agricultural foreign exchange was taken into ac-
count. For instance, the effect of the removal of restrictions on indus-
trial imports was not included.

Budget

In this section, an estimate was made of the effect on the budget of
direct price policies on agricultural products and inputs. These in-
clude taxes or subsidies on output, exports, imports, inputs, con-
sumption, marketing, and processing, including the profits and
losses of parastatals involved in these activities. Wherever possible,
data on actual expenditures or revenues, rather than the announced
tax or subsidy rates, were used.

Intersectoral Real Income Transfers

The purpose was to estimate whether the agricultural sector gained or
lost from the set of direct and total price interventions as well as from
nonprice transfers. Nonprice transfers include the subsidy element of
government expenditures specific to agriculture (for example, on irri-
gation, research and extension, and rural transportation), as well as
transfers out of agriculture, such as tax revenues specific to agricul-
ture but not included in the price transfers (for example, land taxes).

The price-related transfers measure the effect of the price policies
on agricultural GDP. These differ from the effects on the budget for
several reasons. First, some of the gains (or losses) to producers are
often captured by the consumers, with only a part going to the gov-
ernment. An extreme case would be a control on the price of a food
product, which would tax producers and subsidize consumers but
have no effect on the budget. Similarly, some input subsidies may be
captured by the industries producing those inputs rather than by the
agricultural sector. Second, the measure of real income transfers in-
cludes the effect of intervention not only on nominal income but also
on the cost of the consumption basket of rural households. For that
purpose, authors of the individual studies estimated the impact on
the consumer price index (cpI) of the removal of direct interventions
(cpi') and of total interventions (cPI*).

cPI, cpI', and cpi* are defined as

(A-19) CPI = EOA + (1 - )PNA

where i = share of agricultural product i in the rural cpi, and 1 -
EOi = share of nonagricultural goods and services in the rural cpi.
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(A-20) CPI' = EPi+ (1 - I;Oi)PNA

where ci' reflects the cost of the consumer basket in the absence of
direct interventions.

(A-21) cpi* = E0j(E*/Eo)P'j + (1 - Ei)A

where cpi* reflects the cost of the consumer basket in the absence of
total interventions.

Income Distribution

STATIC EFFECTS. Urban consumers were classified by income groups.
Their real income is affected because direct and total intervention
influence the cost of their consumption basket. The effect varies by
income group because of differences in the weights of the various
products in each group's consumption basket. When data permitted,
other classifications were used, such as the effect on the urban func-
tional distribution of income.

Rural household classification in each country depended on the
structure of production, on the political influence of various rural
groups, and on the availability of data. In some countries households
were classified according to whether members were large-scale
farmers, small-scale farmers, farm laborers, or rural nonagricultural
laborers. In other countries, where farmers tend to grow one product
and where farm size is associated with the product grown (for exam-
ple, estates producing an export crop and small-scale farmers produc-
ing a food crop), the classification was by product. In other cases, the
effect on the functional distribution of income was estimated.

The real income effect of direct and total intervention for each
group was obtained by calculating the effect on nominal income
(value added) and on the cost of the consumer basket. Some small-
scale farmers may have been net buyers of the food product grown
and may have used off-farm income to acquire the additional food.
Where data on off-farm income were available, an effort was also
made to estimate the effect of intervention on that source of income.

For hired labor, the static income effect was estimated based on the
assumption that nominal income remained unchanged. This assump-
tion was relaxed for the dynamic effects.

DYNAMIC EFFECTS. Over time, income of farm labor may change be-

cause of changes in the demand for and supply of labor. The supply
of labor may vary because of changes in hours worked and because of
migration, which depends in part on the relative returns to labor in

urban and rural areas.



Appendix 271

From a model of migration and of demand for and supply of labor
in rural and urban areas, a reduced-form equation for real income for
rural labor was derived as a function of current and lagged values of
agriculture's domestic terms of trade and real urban labor income,
and of the unemployment rate. Equations of that type were estimated
in those countries for which data were available. Using the empirical
results, it was then possible to assess the dynamic effect of interven-
tion on the real income of rural labor.

Government Investment and Expenditure Index

It has been claimed that taxation of agriculture was compensated by
increased public expenditures on agriculture. To verify this, authors
calculated indexes of government investment and total expenditures
for agriculture.

The index of government investment bias (GIB) is defined as the
share of agriculture in government investment relative to the share of
agriculture in GDP:

AGI/GI
(A-22) GIB = AGI/GI

AGDP/GDP

where AGI = agricultural public investment expenditures, GI = total
public investment expendition and AGDP = agricultural GDP (evalu-
ated at prices in the absence of direct interventions).

Two questions of interest arise. First, what is the relation over time
between cI and agricultural price policy and incentives? Second, is
government investment biased in favor of or against the agricultural
sector, or is it neutral?

The answer to the second question depends on the criterion used.
If a neutral policy is defined as one under which the share of agricul-
ture in public investment expenditures equals the share of agriculture
in GDP, then a value of GIB larger (smaller) than 1 indicates a bias in
favor of (against) agriculture. If efficiency is used as a criterion, then a
neutral policy is one under which the marginal social returns to public
investment in agriculture and in nonagriculture are equalized, and a
higher (lower) return in agriculture indicates a bias against (in favor
of) agriculture.

An index of government expenditure bias was also calculated as

AGEIGE
(A-23) GEB = AGDP/GDP

where AGE = agricultural government expenditures, and GE = total
government expenditures.
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Price Variability

Three indexes of price variability were calculated: the standard devia-
tion, the coefficient of variation (equal to the standard deviation of the
price relative to the average price), and the Z-statistic.

The Z-statistic is defined as

n 1/2

(A-24) Z = Pt )2

where P is the price of any product relative to PNA
The standard deviation (SD) of the price series is the square root of

the average squared deviation of the price from the sample mean. The
Z-statistic is the square root of the average squared deviation of the
price from its value lagged one period (or of the first difference in the
price). The two statistics SD and Z are thus directly comparable.

Producers may be more concerned with annual changes in their
prices than with the deviation from the sample mean. Moreover, two
very different price series may have the same SD value even though
one would be considered more stable than the other, and this would
be reflected in the Z value. For example, assume P1 = 100 for ten
periods and then rises to 200 for ten additional periods, whereas P2

varies annually from 100 to 200. That is,
[100, 0sts 9

(A-24) Pit = 200, 10 t < 19

and

Pt=(100, t = 2n, 0 :5 n - 9
P 200, t = 1 + 2n, 0sns 9.

Both series have the same mean of 150 and have the same standard
deviation, SD = 50, but Pit has a much smaller Z value. Z = 100 for
P2t and Z = 23 for P1, (approximately). Thus the Z-statistic seems to
better reflect the relative stability of the two series, in the sense that
Pit experiences only one change over the period whereas P2t changes
every year.

The calcuations of the various measures of intervention and of their
effects were then used as a quantitative basis for the analysis of the
political economy of agricultural pricing policies in each country.
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Notes

1. The sustainable current account deficit may be positive because of long-
run commitments on foreign aid, worker remittances, foreign investment,
and so forth.

2. In some cases (for example, Chile) a real exchange rate equation was
also estimated as a function of the terms of trade, trade policies, and other
variables reflecting absorption and wage policy.

Equations A-7 and A-8 are correct for small changes and are good ap-
proximations for larger changes. The exact solution for large changes with
constant elasticities is shown in the study of the Dominican Republic, and the
difference between the two solutions is small even for large t., t,x, and AQo.
Derivation of equations A-7 and A-8 and methodologies for estimating the
equivalent tariff, tA, are available from the editors of this volume.

3. In a few studies (for example, Chile) the effect on PNAH is taken into
account.

4. The solution is found in the methodological memoranda, which are
available from the editors of this volume.
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