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FOREWORD
 

The International Food Trade and Food 
Security Program at IFPRI has tndertaken 
a series of country studies on trade and ex-
change rate regimes and how they affect 
agricultural incentives in developing coun-
tries. 

This major research thrust was prompted 
by the global economic turbulence experi-
enccd in the past decade. Oil price shocks, 
rapid inflation, and sharp fluctuations in food 
prices are only some of the symptoms of 
this turbulence. The desire to develop their 
industrial sectors and 'he availability of low 
real interest rates encouraged many develop-
ing countries to borrow more than they could 
easily repay, which has led to grossly over-
valued exchange rates. The extent to which 
this overvaluation has discriminated against 
agricultural exports and agriculture in gen-
eral is a question that is receiving increasing 
attention among researchers and policy-
makers alike, 

In addition to this study on Zaire, other 
studies in this series have included The Ef-
fects of Exchange Rates and Commercial 
Policy on AgriculturalIncentives in Colom-
bia: 1953-78,Research Report 24, by Jorge 
Garcia Garcia; "Coffee Boom, Government 
Expenditure, and Relative Prices in Agricul-
ture: The Colombian Experience," also by 
Jorge Garcia, with Gabriel Montes; Agricul-
ture and EconomicGrowth in an Open Econ-
omy: The CaseofArgentina, Research Report 
36, by Domingo Cavallo and Yair Mundlak; 
and most recently The Effects of Tradeand 
Exchange Rate Policies on Agriculture in 
Nigeria,Research Report 55, by T. Ademola 
Oyejide. Research is under way for country 
studies on the Philippines, Chile, Peru, and 
Thailand. 

The complete series of studies will be pre­
sented at an IFPRI policy workshop planned 
for 1987. They will provide a broad view 
of how trade anld exchange rate policy in­
fluences agricultural growth in developing 
countries, supported by quantitative data on 
relative effects. 

This research effort, a part of that series, 
focuses on Zaire, a major mineral exporter. 
Because the mineral sector is regarded as 
the engine of the economy, the attention 
directed to it has detracted from the com­
petitiveness and growth of other sectors, 
agriculture in particular. These problems 
have been compounded in Zaire by domes­
tic policies aimed at rectifying a deteriorat­
ing balance of payments. 

Tshikala Tshibaka came to IFPRI from 
the Institut Facultaire des Sciences Agrono­
miques in Yangambi, Zaire. Specialized is­
sues such as exchange rates and relative 
prices must be analyzed in a broad context 
if the analyses are to be useful. Tshibaka 
brings a special talent and experience to 
this kind of analysis of the Zairian economy. 

This study was partially funded by the 
Ford Foundation's office in Lagos, Nigeria, 
and by the International Development Re­
search Centre of Canada. IFPRI is particu­
larly grateful to these two organizations for 
their encouragement and support of this 
work on Sub-Saharan Africa. 

John W. Mellor 

Washington, D.C.
 
November 1986
 



ACKNOWLEDGMENTS
 

This study is part of a research project
dealing with the impact of trade and exchange 
rate policies on the structure of incentives to 
agriculture in several developing countries. 
It was funded by the International Develop­
ment Research Centre (IDRC), Canada, the 
Ford Foundation, and the International Food 
Policy Research Institute (IFPRI), Washing­
ton, D.C. Financial support from these three 
organizations is gratefully acknowledged. 

I present my deep appreciation to John 
W. Mellor for his interest and encourage­
ment at every stage of this research, and to 
Alberto Vald~s, project leader, for valuable 
interactions and discussions. I am also in­
debted to Romeo Bautista and T. Ademola 
Oyejide for their comments on an earlier 
draft. The able computer assistance of 
Suzanne Gnaegy also is appreciated. Finally, 
my greatest debt is to the members of my
family, specifically to my wife, Tshibola wa 
Kazadi, who selflessly endured alone the 
burden of maintaining our family in Zaire. 



1 
SUMMARY 

Trade, exchange rate, and other price 
policies adopted by Zaire since 1960 have 
negatively affected the agricultural sector. 
Because farming is the major source of em-
ployment and food and its contribution to 
both GDP and foreign exchange earnings is 
large, the overall economy also has been 
seriously affectpd. 

This study covers not only policies di-
rected specifically to agriculture but also 
those enacted to assist other sectors. Poli-
cies directed at nonfarm sectors may have 
more effect on agricultural incentives than 
those explicitly aimed at the farm sector. 

However, because the study is based on 
official time series data, it is restricted to 
the formal sector of the economy. Accurate 
data on the parallel sector of the economy-
unofficial trade and marketing activities-
are unavailable. Thus the picture presented 
is not comprehensive but only indicative of 
the effects of economic policies on agricul-
ture and the economy as a whole. 

The centrality of the real exchange rate 
in the economic development process is em-
phasized. A falling real exchange rate (do-
mestic terms of trade of foreign exchange 
with respect to nontradable goods) makes 
exportable goods less profitable. This leads 
producers of both farm and nonfarm exports 
to divert resources to other activities. As a 
result, the export sector contracts, and the 
ability of the country to earn enough foreign 
exchange is reduced. In addition, outflow 
of capital is encouraged. 

This creates a precarious situation. The 
limited foreign exchange earnings available 
restrict imports not only of consumer goods 
but also of capital and intermediate goods. 
Limited import capacity affects the produc-
tive capacity of the economy because invest-
ment in development of human resources 
and infrastructure is constrained. The im-
pact will be greatest on the farm sector, but 
the economy as a whole will be severely 

affected. Ifthe trend is not reversed through 
appropriate real exchange rate management, 
long-term development of all sectors will be 
jeopardized. 

The Zairian economy has gone through 
three distinct phases since 1960. The 1960­
65 period was marked by political crises and 
economic disorders. Major policy measures 
adopted in 1961 to restrain a deteriorating 
balance-of-payments position included an 
increase in import duties, import licensing, 
a 28 percent devaluation of the domestic 
currency, and foreign exchange controls. 
However, complementary policies such as 
investment, credit, price, and income distri­
bution measures were not instituted, and 
the deterioration continued. 

A second reform in 1963 introduced a 
dual exchange rate system, which resulted 
in devaluations for imports of raw materials 
and capital goods as well as consumer goods 
and exports. In addition, credit to the pri­
vate sector and salary increases were re­
stricted. Civil war broke out in 1962, before 
the reffo:ms could take effect, and farm out­
put as well as overall economic activity de­
clined. Staple food crop output grew only 
1.8 percent per year in 1961-65 compared 
with 3.8 percent for the population growth 
rate. Output of major export crops fell at an 
annual rate of 9.4 percent. 

Recovery in 1966-70 was hastened by 
an influx of significant international aid and 
the adoption of less restrictive trade and ex­
change rate policies. Annual rates of output 
rose 4.0 percent for staple foods and 8.9 
percent for major export crops. GDP grew 
by 6.4 percent. 

Restrictive trade and exchange rate pol­
icies were again adopted in 1971-82 to deal 
with balance-of-payment and budget de­
ficits. But basic economic indicators con­
tinued to decline. The annual rate of growth 
of staple food crops fell to 1.6 percent, that 
of major export crop output to 0.8, and that 
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of GDP to 0.4 percent. The real exchange 
rate increased 0.8 percent annually during
1966-70 but fell 0.6 annually during 1971 ­
82, which contributed to the declining per-
formance of the farm sector and the overall 
economy. 

All major crops were taxed during 197 1-
82 except rice and palm oil. Rates of tax-
ation were, in decreasing order, highest for 
cotton, coffee, groundnuts, and maize. 
Overall, export crops were discriminated 
against more than food crops. The extent 
of taxation or subsidy suggests that the agri-
cultural sector was discriminated against,
There also appears to be a conflict between 
food and export crops in production. A 
change in relative prices affects the food-
export crop mix. 

The effects of trade and exchange rate 
policies on relative prices have a substantial 
impact on the structure of incentives. The 
domestic price of farm and nonfarm non-
tradable goods relative to all exportables 
would incre3se by about 0.52 percent as a 
result of a 1 percent rise in the domestic 
price of all importables relative to all export-
ables. 

This result implies that in Zaire, a uni­
form (average) tariff of, say, 10 percent on 
all imports is equivalent to a tax of 5.2 per­
cent on all exports. This further implies that 
at least half of the burden associated with 
protection of importables against foreign 
competition is borne by farm and nonfarm 
exportable goods. Moreover, when the di­
rect tax imposed on exportable commodi­
ties is added to this indirect tax, the level 
of total taxation of exportable commodities 
is much higher than intended by policymak­
ers. The resulting squeeze on the export 
sector makes it hard for it to generate enough
foreign exchange to meet the import require­
ments of both farm and nonfarm sectors. 

Clearly, protection aimed at encouraging 
import substitution will, in the last resort, 
also impede expansion of import-competing 
activities. A uniform treatment of both im­
portables and exportables would help Zaire 
take advantage of its large agricultural and 
mineral resources. Uniform treatment means 
the same level of effective taxation on ail 
tradables. Thus, government revenue objec­
tives could be obtained while affecting all 
sectors of the economy neutrally. 
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2 
AGRICULTURE IN ZAIRE 

The agricultural sector of Zaire has two 
basic components: traditional and modern 
plantation agriculture. Traditional agricul-
ture is handled by peasant farmers who rely 
mostly on household labor, which is the 
main determinant of production. The capital 
available is almost negligible and is com-
posed largely of hand tools and seeds from 
previous crops. Land is abundant overall and 
access to it not a constraint, but the culti-
vated area per household rarely exceeds oae 
hectare in the forest zone and two hectares 
in the savannah region. The limited amount 
of capital and the pattern of labor allocation 
among household activities (farm, nonfarm, 
economic, domestic, and sociocultural) seem 
to be the chief constraints to an increase in 
cultivated areas in the peasant sector.' 

Technological change occurs so slowly 
in peasant agriculture that it is hardly notice-
able. Shifting cultivation continues to be the 
most prevalent method of production, except 
in areas in the eastern and western parts of 
the country where population g-owth has 
increased pressures and led to more inten-
sive use of arable land. 

Plantations are owned mainly by large 
foreign-owned corporations, though some 
are owned by Zairians. Output depends on 
both paid labor and capital. Because of the 
use of maciinery, processing plants, and 
intermediate producer goods, the share of 
capital in plantation agriculture is much 
higher than in peasant farming. 

Plantation agriculture produces entirely 
for market, whereas peasant agriculture pro-
duces for both farm household consumption 
and the market. Nearly all of the food crops, 

cotton, and groundnuts are produced on 
peasant farms. In some areas of the country, 
peasant farmers also produce some coffee 
and palm oil, which are largely if not totally 
sold in the domest-c market. The bulk of 
export crops such as coffee, cocoa, rubber, 
tea, and palm oil is produced on plantations. 

Importance of Agriculture 

Zaire is relatively well endowed with 
natural resources. Because its mineral de­
posits have tended to overshadow its agri­
cultural resources, policymakers have paid 
relatively little attention to agriculture and 
have regarded mining as the engine of eco­
nomic growth. Despite this viw, 3griculture 
remains a mainstay of the Zairian economy 
and the growth of other sectors is largely 
dependent on it. 

About 75 percent of the population lives 
in rural areas, and at least 80 percent of the 
labor force is engaged in agriculture. Never­
theless, agriculture's contribution to GDP 
has been only about 40 percent during the 
entire postindependence period. 2 An objec­
tive of this study is to determine whether 
agriculture's relatively small share of GDP 
is an indicator of structural transformation 
of the economy or is a result of policies that 
have slowed its growth. 

The share of the farming sector in for­
eign exchange earnings, which amounted 
to 38.9 percent in 1959, fell to 16.0 percent 
during the 1971-81 period. 3 The overwhelm­
ing share of export earnings was contributed 
by mining. This has been a key variable 

ISee Tshlkala B. Tshibaka, "Economic Ar,,dysis of Rice Production in the Zairian Basin," International Food Policy

Research Institute, Washington, D.C., 1986 (mimeographed).

2Banque Nationale du Zaire (Congo), RapportAnnuel(Kinshasa:Banque Nationale du Zaire [Congo], various years).
 

Ibid. 
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used by Zairian policymakers in ranking the 
potency of different sectors in promoting 
overall economic growth. 

Performance of Agriculture 

Growth of Farm Output 
Agricultural output in Zaire has gone 

through three distinct periods of growth 
since the country gained its independence 
on June 30, 1960. The 1960-65 period was 
characterized by a decline, mainly explained 
by the violent political strife that led to the 
destruction of the preindependence eco-
nonic infrastructure. 

Table I shows that during 1961-65 total 
cereal production dropped an average of 3.7 
percent per year and groundnut output 1.5 
percent, but production of roots, tubers, 
bananas, and plantains grew at an annual 
average rate of 2.7 percent. Aggregate pro-
duction of these staple foodstuffs grew 1.8 
percent a year, which was far below the 3.8 
percent rate of population growth. 

Recovery was rapid during 1966-70, 
when total output of staple food crops grew 
at an annual average rate of 4.0 percent and 
that of major export crops at 8.9 percent. 4 

Since the recovery period, 1971-82, the 
performance of the farming sector has not 
been encouraging. The annual average growth 
rate of staple food crop output dropped to 
1.6 percent, much lower than the estimated 
population growth rate of 2.8 percent. The 
export crop subsector was affected the most 
during 1971-82. Aggregate major export 
crop output grew at an annual average rate 
of 0.8 percent, with palm kernels, natural 
rubber, cocoa beans, and palm oil declining, 

Coffee farming followed a different pat-
tern. Its annual rate of output growth, which 
was 3.3 percent during the crisis period, 
increased to about 7.1 percent during the 
recovery and then fell to 2.4 percent in the 
postrecovery period. The reason is not clear. 
However, it may have been because most 

of the coffee plantations are in eastern and 
northeastern border areas, which facilitated 
smuggling to avoid price controls, taxes, and 
overvalued exchange rates. 5 

Cotton is the only export crop that is solely 
produced by peasant farmers. Through the 
Soci6t6 de Textiles Cotonni&e (SOTEXCO), 
which was created in 1976, the government
effectively applied a number of measures, 
mainly coercive, to push farmers to produce 
more cotton to meet the demand of newly 
established textile plants. Production in­
creased about 6.7 percent per year during 
1976-82. During the entire 1971-82 post­
recovery period, cotton output grew at an 
annual rate of only about 0.7 percent. 

Exports and Imports 
The substantial decline in the volume 

of crop exports during 1961-65 was mainly 
the result of political events. It was followed 
by a sharp increase in the recovery period 
and then another decline. Palm oil and palm 
kernel oil exports declined at a rate of 25.8 
percent and 9.2 percent during 1971-82, 
while exports of natural rubber decreased at 
an annual rate of 4.5 percent and cocoa bean 
exports at 2.3 percent. Cotton disappeared 
completely from the export list in 1977. 

Increased food imports are additional 
evidence of the poor performance of the 
agricultural sector. During the recovery pe­
riod, the volume of food imports increased 
at an annual rate of 2.1 percent, but the 
rate jumped to 7.2 percent during the post­
recovery period, when overall imports were 
contracting at an annual rate of 5.9 percent 
(see Appendix I, Table 8). 

Although the share of food imports in 
the total import bill remains relatively small, 
it has been rising. During 1966-70 cereals 
were about 3.3 percent and other food items 
4.4 percent of the total imported. These 
shares rose to 8.0 percent for cereals and 
6.3 percent for other food items during 1971 ­
8 1. However, the degree of food import de­
penr'ncy in Zaire is still low (Appendix I, 

'1'This Impressive rate of growth ofexport crop output isexplained by its low level in 1965, following the Civil War. 
5World Bank, Country Study: Zaire (Washington, D.C.: World Bank, 1980). 
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Table 1-Growth of agricultural output and exports by crop, 1961-82 

1961-65 1966-70 1971-82 
Output Export Output Export Output Export

Crop Growth Growth Growth Growth Growth Growth 

(percent) 

Staple food crops 1.8 ... 4.0 ... 1.6 
Cereals -3/ ... 9.1 ... 2.8 ... 
Nongrain food 2.7 ... 2.2 ... 1.9 ... 
Pulses (groundnui) -1.5 ... 8.4 ... 1.7 ... 

Majorexport crops -9.4 8.9 0.8 
Palm oil -13.5 -17.0 12.8 49.6 -1.1 -25.8 
Green coffeea 3.3 -9.7 7.1 28.7 2.4 8.2 
Palm kernel -10.9 -7.2 12.5 10.5 -5.2 -9.2 
Natural rubber -12.2 -11.8 10.3 10.5 -1.4 -4.5 
Cotton -21.2 -27.1 23.2 ... 0.7 
Cocoa beans -8.6 -8.6 9.0 5.0 -1.2 -2.3 

Sources: Derived from data in Food and Agriculture Organization of the United Nations, "FAO Food Balance 
Sheets, 1961-65 Average to 1977," Rome, 1978 (computer printout); and Food and Agriculture Organiza­
tion of the United Nations, FAO Production Yearbook, various issues (Rome: FAO, various years).

Notes: Cereals include maize, rice, sorghum, and millet. Nongrain food includes cassava, sweet potatoes, 
bananas, and plantains. 

Export growth refers to robusta coffee only, whereas output growth refers to both robusta and arabica. 

Table 9). During 1966-70 production of 
staple food crops accounted for 96.2 percent 
of the domestic sup ly, with the remainder 
filled by cereal imports.0 The volume of staple 
food crop output in the domestic supply 
dropped to 93.8 percent during 1971-81 
(Appendix I, Table 10). 

According to trade data, the food import
bill averaged 9.5 percent or less of total 
export earnings during 197 1-8 1. In 1976, 
however, food imports were equivalent to 
20.0 percent and in 1978 to 17.5 percent 
of total export revenue (Appendix I, Table 
I I ).These high ratios may be explained by 
a large increase in the food import bill and 
asubstantial drop in export revenues, mainly 
as the result of a fall in world copper prices. 7 

These are, of course, events over which the 
Zairian government had little control, ex-
cept for reducing the volume of imports. 

The ability of export agriculture to fi-
nance food imports proved to be limited. 

The food import bill, which represented 43 
percent of crop export earnings during 
1966-70, claimed nearly 70 percent of agri­
cultural export earnings during 1971-81. 

The Food Supply Situation 

Even though Zaire's domestic food crop 
production provides alarge share of the do­
mestic food consumed, and dependency on 
food crop imports isstill low, Table 2 shows 
that the total staple food supply has been 
declining since 1966-70. As pointed out ear­
lier, the annual r'ate of growth of the staple 
food crop supply was far below the rate of 
population growth during the period. 

This situation has created hardships for 
many of the people of Zaire. A I0-year field 
study on nutrition and health reveals that 
malnutrition has been spreading rapidly. 
Aver3ge calorie intake was 80 to 90 percent 

The share of the food output inthe domestic food supply measures the extent of food self-sufficiency in a 
country. It is formally given by the expression: fs Q/(O i M - X), where 0 is the domestic food output and 
M and X are the quantities of food imported and exported, respectively. 

World Bank, CountryStudy: Zaire, p. 27. 
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Table 2-Annual average growth rate of staple food supply, 1961-81 

Period 

Annual Average 
Growth Rate of 

Staple Food Crop
Output 

1961-65 
1966-70 
1971-75 
1976-81 
1971-81 

1.8 
4.0 
2.4 
1.1 
1.6 

Annual Average
Growth Rate of 
Cei eal Imports 

(percent) 

35.0 
11.2 

5.2 
14.8 
10.4 

Annual Average
 
Growth Rate of
 

Total Staple

Food CropSupply
 

2.3 
4.1 
2.0 
1.6 
1.8 

Sources: Derived from data in Food and Agriculure Organization of the United Nations, "FAO Food Balance
Sheets, 1961-65 Average to 1977," Rome, 1978 (computer printout); Food and Agriculture Organizationof the United Nations, FAO ProductionYearbook,various issues (Rome: FAO, various yeais); InternationalFood Policy Research Institute, "Food Aid Tape." Washington, D.C., 1981; and Zaire, Institut Naticnaldes Statistiques, Annuaires Statistiques (Kinshasa: Institut National des Statistiques, var ious years). 

of minimum requirements. 8 This suggests 
that food production and food imports fell 
short of meeting growing food needs. 

The fact that the food import bill was 
low relative to export earnings suggests that 
enough agricultural capital and intermediate 
goods could have been imported to boost 
domestic food production sufficientl,, to fill 
the gap between supplies and requirements. 
However, the composition of imports shows 
that a large share of export earnings was 
allocated to imports of nonagricultural cap-
ital and intermediate goods needed for the 
industrialization program and expansion of 

the mining sector. This was in line with the 
government's economic development strat­
egy, in which industrialization was a key 
element even though agriculture was long 
ago proclaimed to have .oppriority. 

In summary, 1961-65 was marked by 
serious political disorders that led to a fall 
in economic activity. This situation was re­
versed during 1966-70, when the economy 
as a whole and agriculture in particular per­
formed quite well. But during 1971-82, the 
farming sector contracted. This as signifi­
cantly contributed to the contraction of the 
overall economy. 

8Ibid., pp. 24-25. 
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3 
ZAIRIAN ECONOMIC POLICIES
 

Accelerated economic devlopment 
through industrialization has been the main 
economic goal of Zairian policymakers dur-
ing the post-independence period. A wide 
rarge of economic policy instruments has 
been used. The role of agriculture has been 
to provide cheap basic food and to contrib-
ute to foreign exchange earnings needed to 
import industrial capital goods and raw ma-
terials. Some ot .lie economic policies that 
have been enacted were specific to agricul-
ture while others were broader in scope
rd in some cases apparently unrelated to 

agriculture. 

Macroeconomic Adjustment 
Policies: An Overview 

The first major policy measures after in-
dependence were taken in November 1)oI. 
They included an increase in import duties, 
import licensing, a 28 percent devaluation 
of the local currency, and exchange controls. 
The main objective was to restrain a deteri-
orating balance-of-payments position.0 How-
ever, complementary policies such as invest-
ment, credit, price, and income distribution 
policies were not instituted. Consequently, 
the balance of payments continued to de-
teriorate.10 

A second reform in 1963 introduced a 
dual exchange rate system. A rate of C.081 
zaire (Z) to U.S. $1.00 was to be used for 
imports of producer goods, and a rate of Z 
0.165 to U.S. $1.00 was to be used for 

imports and exports of consumer goods.'' 
These were devaluations of 26.6 percent 
and 157.8 percent, respectively. Simultane­
ously, a ceiling was established on credit 
granted to the private sector. Salary increases 
were restricted. Unfortunately, this reform 
did not have enough time to work as civil 
war broke out in the country. From 1964 
a single foreign exchange rate was applied 
to all import and export activities. A political 
crisis led to a military coup in November 
1965. 

A third reform in 1967 included reduc­
tion of the government deficit by increasing 
receipts and cutting public expenditures, 
devaluation of the currency corresponding 
to a 201.8 percent increase in the official ex­
change rate (expressed as number of units 
of local currency per unit of foreign cur­
rency), reduction of exchange controls, lim­
itation of salary increases, and restriction of 
the increase in credit accorded to the private 
sector. The Banque Nationale du Congo 
notes that the immediate results of this 
reform were favorable. Foreign exchange 
earnings increased substantially from both 
the farming and mining sectors. The for­
eign exchange reserve also increased.' 2 

Gross domestic output increased at an an­
nual rate of 6.4 percent, total output of staple 
food crops at 4.0 percent, and major export 
crops at 8.9 percent during 1966-70. Unde­
flated export earnings from agriculture and 
mining rose at annual rates of 9.4 percent 
and 22.0 percent during this period. 13 

K. M. Cleaver, "The Effective Rate of Subsidy and Resource Allocation In Zaire" (Ph.D. thesis, Tufts University, 
Fletcher School of Law and Diplomacy, 1975), pp. 4-7.
 
10Banque Nationale du Congo, Rapport de 1963 (Kinshasa: Banque Nationale du Congo, 1964).
 

'' Congolese fraics were the currency until 1967, when a new currency, the zaire (Z), was adopted. Francs were
 
converted to zaire at the rat2 of 1,000 Congolese francs for Z 1.00 (International Monetary Fund, Financial
 
Statistics Yearbook (Washington, D.C :IMF, 19791).

12Banque Naticnale du Congo, Rapport de 1967(Kinshasa: Banque Nationale du Congo, 1968).
 
13Food and Agriculture Organization of the United Nations, FAO Production Yearbook, various Issues (Rome:
 
FAO, various years); and International Monetary Fund, International Financial Statistics Yearbook, 1984
 
(Washington, D.C.: IMF, 1984), p. 625.
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The real value of the local currency in 
terms of foreign exchange began to deteri-
orate in 1969, resulting in the progressive 
reimposition of restrictions on imports and 
foreign exchange transactions. The current 
account, which was positive during 1966-
69, became negative in 1970 and continued 
to deteriorate and so did the real value of 
the domestic currency in terms of foreign 
exchange. From 1970 to 1975 the current 
account deficit increased at an average an-
nual rate of 60.0 percent, while the differ-
ence between the parallel market and official 
exchange rates grew at an average rate of 
70.8 percent per year (Appendix 1, Table 
12). The Zairianization (nationalization) 
measures taken in November 1073 also con-
tributed to this situation.1 4  

In 1976 new import and foreign ex-
change restrictions were introduced and 
the local currency was devalued by 58.4 
percent. Despite these efforts economic dif-
ficulties mounted. The current account defi-
cit rose from U.S. $592.7 million dollars in 
1975 to U.S. $803.2 million in 1976, and 
the domestic inflation proceeded at much 
higher rates than the international. The over-
all government budget deficit reached a rec-
ord of Z 310.0 million in 1976. 

In early 1977 the Zairian government 
increased the taxes on exports other than 
those of the G~n~rale Carrire de Mines 
(GECAMINES) in order to reduce the budget 
deficit from Z 310.0 million to Z 175.0 mil-
lion in 1977. The World Bank notes that 
average taxes on exports other than those 
of GECAMINES increased significantly in 
1977, following introduction of a tax on 
coffee exports so high that it resulted in 
substantial underreporting and smuggling.'" 

Despite a sharp drop in imports, the cur-
rent account deficit in 1977 hit the U.S. 
$1,451.3 million mark. In addition to de-
clining copper prices, the failure to fully 
repatriate export earnings, especially from 
coffee, and a sharp decrease in net capital 
inflows contributed to this deficit. The 1977 

stabilization program has had little or no 
impact on stabilizing the economy. 

In 1978, adjustments were made in key 
policy areas such as the exchange rate, inter­
est rates, and producer prices-all crucial for 
stimulating production, exports, diversifica­
tion, employment of local resources, savings, 
investment, and repatriation of capital. Mea­
sures taken included the devaluation of the 
zaire in the International Monetary Fund's 
(IMF's) special drawing rights (SDRs) by 50 
percent between November'1, 1978 and 
January 2, 1979, and by another 25 percent 
on August 24, 1979; the reorganization of 
the customs service and public corporations; 
and efforts to improve tax collection, the 
allocation of foreign exchange, the adminis­
tration of the government payroll, and .he 
investment selection process. 

These measures were often insufficient 
or undertaken too late and in an uncoor­
dinated fashion. In fact, 1978 was the worst 
year of the crisis. Output was about 17 per­
cent below and import volume about 50 
percent below 1974 levels, and 20 percent 
below that of 1970. The budget deficit was 
equivalent to 9 percent of commercialized 
GDP. The inflation rate from December 
1977 to December 1978 averaged close to 
100 percent. 

In September 1983 another adjustment 
program was enacted. A number of far­
reaching economic and financial measures 
were taken, the most important of which 
were: immediate devaluation of the zaire 
by 77.5 percent vis-t-vis the SDR; introduc­
tion of a transitional dual exchange rate re­
gime, leading to the unification of the two 
rates in February 1984 and the floating of 
the rate thereafter; a substantial liberaliza­
tion and simplification of the exchange and 
trade system, including a comprehensive re­
vision of customs duties; and decontrol of 
most prices, including agricultural producer 
prices, and interest rates. 

Although the situation remained difficult 
in 1983, the GDP expanded by more than 

14World Bank, "Zaire Economic Memorandum," Report 2518ZR, Washington, D.C., October 19, 1979. 
15 World Bank, Country Study: Zaire, p. 60. 
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1 percent in real terms as the result of some 
recovery in mining production, particularly 
diamcnds and petroleum. The favorable 
impact of the devaluation on government 
revenues together with restraint in expendi-
tures helped to reduce the budgetary deficit 
to about 4 percent of the marketed GDP. 16 

Changes in trade, exchange rate, and 
other economic policies were erratic, which 
may have introduced uncertainty not only 
in trade but also in the economy as a whole. 
In sum, these policy changes helped shape 
the structure of incentives for both farm 
and nonfarm sectors. 

Trade Policies 
Taxes on imports and exports continue 

to be the most important trade policy instru-
ment used by the Zairian government. In 
addition, quantitative restrictions also have 
been applied. During 1970-78, the share of 
taxes on international trade and transac-
tions in the Zairian government revenue 
was relatively high but has been declining, 
The average annual share of these taxes was 
about 52.6 percent o." the total government 
budgetary revenue during the 1970-78 pe-
riod. It represented 63.9 percent of the 
budgetary revenue in 1970 but dropped to 
about 28.5 percent in 1978.17 

However, the decline in the share of 
import and export taxes in the government 
revenue was to a large extent due to a grow-
ing weakness in tax administration and an 
increase in tax evasion.18 The ratio of import 
taxes to import value declined from 25 per-
cent to 20 percent and that of export taxes 
to export value from 34 percent to 14 per-
cent during 1970-77 (Table 3). 

The fall in the share of export taxes was 
more pronounced, largely because of 
GECAMINES' financial problems and the 

16 World Bank, "Zaire Economic Memorandum."
 
'" Ibid.
 

tax rebate the company received. The ratio 
of export taxes to export value dropped from 
32 percent in 1974 to 14 percent in 1977. 
Average taxes on exports other than those 
of GECAMINES increased significantly in 
1977, following the introduction of a new 
tax on coffee exports. However, substantial 
underreporting of coffee exports prevented 
a greater improvement. The high premium 
from exporting at the parallel market rate 
and evading taxation constituted a powerful 
incentive for smuggling and underinvoicing 
of coffee exports during 1976-77. For exam­
pie, in 1976 the declared unit value of ex­
ports of the commodity was only 42 percent 
of the world market price. This implied a 
loss in foreign exchange earnings due to 
underinvoicing alone (ignoring smuggling)
of about U.S. $175 million. In 1977, when 
the tax on coffee exports yielded only U.S. 
$35 million, the loss would have been in 
the order of U.S. $1 10 million.'1 

Despite growing weakness in tax admin­
istration z'nd an increasing tax evasion, the 
share of imr':t and export taxes and duties 
in government budgetary revenue suggests 
that trade policy was, in addition to ex­
change rate policy, an important component 
of economic policies initiated during the pe­
riod under study.20 

Price Control and Marketing 
Arrangements 

The Zairian government has always at­
tempted to control all agricultural prices, a 
policy that was inherited from the colonial 
period. According to government officials, 
it helps protect both farmers and consumers 
against unscrupulous middlemen. Official 
producer prices of agricultural products 
have consistently been far below those in 

18Banque Nationale du Zaire, Rapport Annuel 1079 (Kinshasa: Banque Natlonale du Zaire, 1980). 
19World Bank, "Zaire Economic Memorandum." 
2J It is Important to stress that the use of officially specified tax rates on imports and exports Is not very helpful 
In analyzing the effects of trade regime. The pr2vailing prices of tradables and nontradables are more useful 
because the effects of trade, exchange rate, and other price policies are taken into account. 
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Table 3-Importand export tax performance indicators, 1970 and 1974-77 
Tax 1970 1974 1975 
 1976 1977
 

Import taxesa 0.250 0.226 0.209
Export taxesb 0.343 0.318 0.222 0.135 0.143 

0.217 0.206 

GECAMINESc 
0.428 0.432 0.264 0.117 0.046Others' n.a. 0.087 0.146 0.137 0.184 

Sources: Unpublished data provided by the Banque du Zaire and Department of Planning, Zaire.
Note: GECAMINES is the G~nrale Carri&e des Mines.
 
a Import 
 tax figures are the ratio of import taxes to import value, based on merchandise imports financed withdomestic resources. 

Export tax figures are the ratio of export taxes to export value, based on merchandise exports (f.o.b.)
' Export tax figures fo, GECAMINES are the ratio of export taxes paid by GECAMINES to GECAMINES' export
earnings.


Export tax figures for others are the ratio of export taxes other than GECAMINES to export earnings generated
by others. 

either domestic parallel markets or in the 
world market. 

The bulk of marketed food is sold in 
domestic parallel markets. For instance, in 
Turumbu area, where producing areas are 
poorly connected to urban areas in the Zairian 
Basin, the 1981 average farm-gate price of 
paddy rice was Z 3,609 per metric ton com-
pared with official prices ofZ 800 per metric 
ton, while that for maize was Z 1,170 per
metric ton as opposed to Z650 per metric 
ton. 2t An exception is project areas where 
farmers are administratively compelled to 
sell their products at official prices. This, 
among other things, might have contributed 
to the lack of interest by farmers in gov-
ernment-sponsored projects, which have had 
little or no impact on the growth of food pro-
duction. One case in point is the Kanyama-
Kasesa maize project in the Shaba province,

The impact of government policies on 
agricultural exports varies by crop. Cotton,
produced exclusively by peasant farmers, 
has no parallel domestic market outlet. A 
handful of companies linked with the do-
mestic textile industry collect, process, and 
market cotton. Almost all peasant farmers 
are far from the border areas so there is 
little opportunity for them to smuggle cotton 

to avoid price controls, taxation, and over­
valued exchange rates. The impact of any 
government policy directly or indirectly de­
signed for cotton will be fully transmitted 
to producers. 

Palm oil isproduced in both peasant and 
plantation agriculture. The paraliel domes­
tic market is large. Production by peasants
and a significant portion of that from plan­
tations are sold in the domestic parallel mar­
ket. Smuggling of palm oil to neighboring 
countries cannot be totally ruled out, but is 
probably limited. Consequently, the efrects 
of government policies were partially trans­
mitted to producers. 

Domestic consumption of coffee, cocoa 
beans, and natural rubber islimited. PeasaAt 
farmers who produce coffee and cocoa beaois 
tend to sell a large share of their output to 
licensed exporters at the official prices. These 
exporters, some of whom were producers, 
are able through smuggling or underreporting 
to avoid government controls. 22 However, the 
extent of smuggling and underreporting is 
hard to determine. A cross-examination of 
trade and output data from Zairian official 
and international sources indicates that the 
amounts involved are fairly small. 

Appendix 1,Table 13 shows that Zairian 

21Muamba Tshuinza, "Allocation et Utilisation des Ressources dans 'Agriculture Traditionelle: Cas de la Collec­
tivit6 Rurale Turumbu," Institut Facultaire des Sciences Agronomiques, Yangambi, Zaire, 1983; and information 
provided by Zaire, D~partement de I'Agriculture, 1982. 
22World Bank, County Study: Zaire. 
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official records of crop exports compare 
favorably with those from international 
sources. The most serious problem is not 
the recording of international transactions 
but the repatriation of foreign exchange 
from crop exports. Because most crop ex-
porters have a high degree of leverage, they 
tend to withhold a substantial amount of 
foreign exchange earnings outside the coun-
try to avoid taxation and the overvalued ex-
change rate of the domestic currency. 23 This 
practice, by limiting the availability of for-
eign exchange, has a negative impact not 
only on agriculture but also on the rest of 
the economy. This situation was partly cor-
rected by the policy reform initiated in Sep-
tember 1983. Since then, producers have 
been free to set their prices. In addition, 
the power of local authorities to fix prices 
and to restrict domestic regional trade was 
suspended. Some restrictions remain on the 
do.aestic prices of manufactured goods, 
which can be adjusted freely but must con-
form to the "cost of production plus 20 per-
cent" formula and are subject to ex-post 
price controls. The government continues 
to intervene directly in price determination 
only for petroleum products, public utilities, 
and domestic public transport. 24  

Other Government Policies 

The Zairian government expenditure 
and credit policies were financed by an in-
creasingly large fiscal deficit, particularly 
during 1971-8 1. The deficit moved from 
Z 0.7 million a year during recovery to 
Z 400.8 million a year during 1971-8 1. And 
government consumption rose from Z 150.8 
million a year during 1966-70 to Z 1,218.2 
million a year during 1971-81 (Appendix 
I, Table 14). The government's account ex-
penditures far outstripped its capacity to 
raise additional revenue, requiring borrow-
ing, largely from the Central Bank. 

The Bank of Zaire has expanded domes­
tic credit and the money supply by creating 
claims on government. During 1966-70, do­
mestic credit and the money supply in­
creased at annual rates of 10.1 percent and 
20.2 percent, while claims on government 
rose at an annual rate of 20.8 percent. How­
ever, between 1971 and 1982, when the 
deficit in the government account increased 
rapidly, the Bank of Zaire increased the 
claims on government at an annual rate of 
34.2 percent. Domtstic credit rose at an 
annual rate of 33.7 percent and the money 
supply by 30.2 percent, thus adding fuel to 
external inflationary influences. Rates of in­
flation in the economy were very high dur­
ing this period (Appendix 1, Table 15). 

The average share of agriculture in the 
government budget has never exceeded 10 
percent during the postindependence pe­
riod (Appendix 1, Table 16). This share is 
small in relation to the size of the population 
of the farm sector and its contribution to 
overall output. As a result, the basic infra­
structures of agriculture, both hard and soft, 
have been deteriorating. Much of the exist­
ing rural road network has fallen into disre­
pair, making transportation costly, which 
has contributed to the declining terms of 
trade of agricultural products vis-A-vis non­
agricultural products in rura! areas. Further­
more, efforts to spread output-enhancing 
technologies among farmers and to improve 
human resources serving the farm sector 
(training, research, and extension) have 
been limited. 

Credit policy aimed at both peasant and 
plantation agriculture is virtually nonexis­
tent. The state-controlled development 
bank, Soci6t6 Financi~re de D6veloppement 
(SOFIDE), created in 1970, has little room 
in its policy guidelines for agriculture. Close 
analysis of the bank policy statement sug­
gests that both the environment and terms 
under which loans can be obtained exclude 
most, if not all, peasant farmers, as well as 

23 Ibid. 
24 Banque Nationale du Zaire, Rapport Annuel 1975 (Klnshasa: Banque Nationale du Zaire, 1976). 
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many large farmers. 25 Furthermore, the 
State Agricultural Credit Bank, created in 
1983, seems to have adopted the same pol-
icy line. 2 6  

Study Objectives 

The effects of all these policies can sel-
dom be determined from statistical records. 
Nevertheless, this study attempts to analyze 
the effects of the existing Zairian trade and 
exchange rate policies on the farm sector. 
The impact of other economic policies on 
agriculture is beyond the scope of this study
but cannot be ignored. 

Several recent studies have shown that 
trade and exchange rate policies have strong
and lasting effects on agriculture through 

25Socit Financibre de D~veloppement, "Evolution de 
315/84/TMV/SAS, Kinshasa, June 20, 1Q84, p. IQ. 
2'Banque du Credit Agricole, "L.a Politique du Cr, dit 
Klnshasa, October 22, 1985. 

their effects on relative prices and produc­
tion incentives. These studies indicate that 
parts of the farm sector have been substan­
tially taxed, both explicitly and implicitly. 
This growing list of country studies includes 
those on Nigeria, Argentina, Colombia, and 
Egypt. 27 Do these conclusions also apply to
Zaire? 

Trade and exchange rate policies also
have serious short- and long-term effects on 
food consumption through their effects on 
relative prices of commodities and income 
distribution. The income loss can be devas­
tating for the poorest groups of the society,
which tend to have both large price and 
income elasticities of demand for high qual­
ity foodstuffs. 28 Thus, trade and exchange 
rate policies are an inextricable part of agri­
cultural production and consumption policies
and must be riven proportional attention. 

]a Politique d'Intervention de laSOFIDE," Document 

Agricole," paper presented by Deputy Director l1cla, 

27For Nigeria, see Tshikala B. Tshibaka, "Effects of Nigerian Foreign Trade Policies on the Agticultural Sector,
1955/56.1075/70" (Ph.D. thesis, univer-ity of Ibadan, IQ79); for Colombia-, Jorge Garcia Garcia, lEffects ofExchangc Rates and CommercialPolicy on Agricultural Incentives in Colombia: 1Q53 1978,Research Report 24
(Washington, D.C.: International Food Policy Research Institute, 19811: for Argentina, Domingo Cavallo and Yair
Mundlak, Agriculture and Econornic Growth in an Open Economy: The Case of Argentina, Research Report 36
(Washington, D.C.: International Food Policy Research Institute, 19821; and for Egypt, Grant M. Scobie, Govern.
 
ment Policy and Food Imports: 7he Case of Wheat inEgFypt, Resemch Report 29 (Wishington, D.C.: International
 
Food Policy Research Institute, 1981).

28 C. Peter Timmer, "Toward a NutritionOriented Food Policy: The Case of Indonesia," World Bank, Washington,

D.C., 1081 (mimeographed).
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4 
DEFINITIONS AND MEASURES OF 
AGRICULTURAL PRICE INTERVENTIONS 

In this study it is assumed that the Zair-
ian economy is small and open, and that 
prices, trade regime, and exchange rate pol-
icies affect the structure of incentives facing 
the farm sector and hence agricultural out-
put. This economy produces home, import-
competing, and exportable commodities. 
Home goods include such nontraded farm 
products as roots, tubers, and plantains. Im-
port-competing goods are made up of farm 
products such as cereals and industrial con-
sumer goods. The bulk of exportable com-
modities in Zaire are -,ricultural and min-
eral primary products such as coffee, tea, 
rubber, palm oil, cotton, copper, diamonds, 
gold, and cobalt. Some are both consumed 
domestically and exported. 

The price data used for this stud", are 
severely limited. The Institut National des 
Statistiques (INS) defines goods on the basis 
of their origins. Consumer goods are class-
ified as imported, locally produced, and 
mixed. Imported consumer goods include 
farm products such as cereals, meat, and 
dairy products, and nonfarm products such 
as clothing, shoes, and medicine, 

Locally produced consumer goods in 
clude both farm and nonfarm products. 
Among them are home, import-competing, 
and exportable goods. Among nontradable 
farm products in the consumer basket are 
cassava, plantains, and potatoes. Locally pro-
duced import-competing commodities in 
clude cereals and industrial consumer goods 
such as clothing, shoes, and soap. Exporta-
ble goods are mainly coffee, tea, and palm 
oil, which compose a small share of the 
domestic price index of locally produced 
consumer goods. Most coffee and tea is ex-
ported, and the domestic market is quite 
thin. 

Mixed goods include those made from 
imported and locally produced goods as well 
as housing and other services. Neither lo-

cally produced goods nor mixed goods are 
a proxy for home goods. 

The INS also presents consumer price 
indexes for food, clothing, housing, and mis­
cellaneous goods. Housing is used in this 
study as a proxy for home goods since a 
large share of the cost of housing is made 
up of home goods such as labor and such 
building materials as sand, gravel, power, 
and water. The price of these nontradables 
is primarily determined by the domestic de­
mand and supply schedules. In addition, the 
housing price index is based on the Kinshasa 
metropolitan area, which is taken as repre­
sentative o. the country. 

Producer price data also are limited. Ex­
portable crops are generally marketed 
through official and parallel channels. Crops 
such as seed cotton that are produced ex­
clusively by peasant farmers have no parallel 
market. The only outlet for these farmers 
is the official marketing channels controlled 
by domestic companies handling the pro­
cessing of seed cotton. Because most cotton­
growing areas are not near the border of 
the country, smuggling is difficult. In addi­
tion, the government has continued to fix 
the producer price of seed cotton. This ex­
ception to the liberalization measures of 
September 1Q83 reflects the fact that the 
domestic cotton market is made up of many 
producers and few buyers. Therefore, cot­
ton growers continue to bear the full impact 
of taxation, overvalued exchange rates, and 
price controls. 

To assess the effective impact of the trade 
regime, exchange rate policy, and other price­
distorting policy measures, the weighted 
average prices paid to palm oil and coffee 
producers should be computed. This is dif­
ficult because the shares of the output of 
each crop scid in different markets are not 
known. It is assumed that the prices paid 
to farmers in local markets (domestic paral­
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lel markets) are the most relevant for analy- ports, including those going through official
sis. All producers have access to domestic channels, continue to be sold in the domes­
parallel markets, whereas official and paral- tic parallel market. The price paid to farmers
lel export markets are limited to a small in this 	market is the most relevant and isnumber of producers who have a high de- related to the world price as follows:
 
gree of leverage. These prices can be related
 
to the world prices by Cassel's law, or the Pm= P*Eo(I + tm)(i +dm)

law of one price, as follows: 

= P, EoTm, (2) 
P, = P*Eo(l -tx)(I - dx) 	 where 

P*EoTX, (1) Pm = price paid to importable crop produc­
where ers in domestic currency, 

P* = importable crop world price in for-P, = price paid to the exportable crop pro- eign exchange,
ducer in domestic currency, tm = import tariff rate, 

= exportable crop world price in for- dm = domestic parallel market price distor­
eign exchange, tion, and 

E. 	 = official exchange rate expressed as a Tm = price-distorting policy adjustment
number of units of domestic currency factor for imports. 
per one unit of foreign exchange,
 

tx = export tax, 
 Introduction of the producer price of 
dx = domestic parallel market price distor- nontradables makes the set of prices

tion, and 
com­

plete. The structure of relative prices be-
Tx price-distorting policy adjustment tween traded and nontraded commodities 

factor for exports. is represented by 

The Zairian government does not pro- Px,/Ph, (Eo/Ph)P* (1 - tx)(l - dx), (3) 
vide a subsidy to crop exporters. 

Most of the output of importable food P,,/ph = (Eo/Ph)P*
commodities such as rice and maize is sold x (I + tm)(I + dm), and (4)

in the domestic parallel market, but until
 
September 1983 a limited fraction was sold

through officially controlled marketing chan- Pm/Px = (PX/P )(1 ± t,1)

nels. This was the case for paddy and maize 
 x (I + dm)/(l - tx)(i -dx). (5)

sold to mill owners. Data on imports are
 
available only for crops brought in through 
 Expressions (3) and (4) show that theofficial channels. However, it is highly prob- real exchange rate (Eo/Ph) plays a crucial
able that there was underreporting and smug- role in both export-oriented and import­
gling. 	A parallel trade between northern competing farm and nonfarm activities. TheZambia and the southern part of Shaba Prov- real exchange rate provides a measure of
ince in Zaire involving maize, flour, sugar, the relative prices of importables and ex­dairy 	products, eggs, chicken, and other portables to home goods in the economy. 29 
items has been active for many years. It Expression (5) implies that the domestic
should be emphasized that most food im. price of importables relative to exportables 

29For theoretical details, see Rudiger Dornbusch, "Tariffs and Nontraded Goods," Journal ofInternational Econom­
ics4 (May 1974): 177.185; Larry A. SJaastad, "Commercial Policy, True Tariffs, and Relative Prices," in CurrentIssues In Cornmercial Policy and Diplomacy, ed. J. Black and B. Hindley (New York: St. Martin's Press, 1980);and Larry A. Sjaastad and K. W. Clements, "The Incidence of Protection: Theory and Measurement," paperpresented at the Conference on the Free Trade Movement in Latin America, Hamburg, June 21-24, 1Q81. 
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is a function of world prices, trade regime, 
and other price policy measures. 

The lack of data on individual policy vari-
ables (tx, tin, dx, and dm) for Zaire does not 
allow for a detailed description of how do-
mestic prices were affected over time by 
these policy variables. Even though the eco-
nomic history of Zaire gives useful indica­
tions of some discrete periods during which 
severe trade regimes, both in terms of im­
port and export policies, prevailed in the 
economy, the emphasis as far as describing 
the movement of domestic prices both in 
absolute and relative terms will be limited 
to analyzing the effect of exchange rates on 
the movement of these prices over time. 

Price Intervention and 
Farm Protection 

pro­to which agriculturalThe extent 
ducer prices differ from corresponding 
world prices permits inferences about how 
much domestic agricultural production is 
protected from foreign competition. One 
parameter usually considered for this pur-
pose is the effective rate of protection. 30  

Where data are limited, as in Zaire, two 
ratios-the nominal rate of protection a.,d 
the implicit rate of taxation-computed 
from price data are generally used as crude 
measures of protection. 

The difference between agricultural pro-
ducer prices and world prices, expressed as 
a percentage oi world prices (in domestic 
currency at the official exchange rate) has 
been widely used in the literature as a nom-
inal rate of protection. This ratio shows the 
extent to which prices received by farmers 
have been kept below or above world prices 
through price-distorting policies. It also in-
dicates the size of the direct taxation of a 
commodity relative to the world price. 

A second crude measure currently used 
is the implicit rate of taxation or subsidy. 3 1 
This indicator is measured as the wedge 
between the average price received by local 

producers and the relevantworld price, c.i.f. 
or f.o.b., depending on whether the com­
modity is imported or exported, and taking 
account of an exchange rate adjustment 
based on purchasing power parity (Appen­
dix I, Table 17). 

The producer wedge is given by: 

AP = (P*EoFPI/CPI) - (P/CPI), (6) 

where AP stands for the producer price 
wedge in local currency, P* the world price 
in foreign exchange, P the local producer 
price, FPI the consumer price index of 
Zaire's principal trading partners (the 
United States, the European Community, 
and Japan), and CPI the domestic consumer 
price index. The implicit rate of taxation or 
subsidy of an individual product would be: 

AP/fP* EoFPI/CPI) 

I -(P/P*EoFPI). (7) 

This measure of protection is used in 
this study instead of the nominal rate of 
protection to assess the extent to which the 
farm sector is shielded against foreign com­
petition. The implicit rate of taxation as a 
measure of protection is more preferable 
than the nominal rate of protection because 
it takes account of domestic and world infla­
tion. 

However, both measures present a num­
ber of limitations. They do not account for 
the effect of commercial policy on the real 
exchange rate or the changes in terms of 
trade. They disregard quality differences be­
tween the brands of the commodity whose 
prices are compared. The concepts can only 
be applied to tradables, hence a whole sec­
tor of the economy producing nontradables 
is not considered. Home goods such as tub­
ers, roots, and plantains constitute an im­
portant component of the food basket in 
Zaire, both in production and consumption. 
The concepts measure thr effects of price 
intervention only for prices of tradable out­

10The effective rate of protection is defined as the value added at the domestic price less the value added at the 

world price divided by the value added at the world price.
31Scoble, Government Policy and Food Imports in Egypt. 
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put and ignore the input side. As a result,
they are not adequate measures of the ef-
fects of price intervention that occur in both 
output and input markets. Some of these
inputs are used in the production of nontrad-
ables. A more appropriate indicator of pro-
tection is the effective rate of protection,
which cannot be computed at this time be-
cause of data limitations. 

Despite these limitations, the estimates 
of implicit rates of protection of the Zairian 
farm sector are computed and presented in 
Table 4. The period 1971-82 was markedby the 	direct intervention of the IMF intothe Zairtan economy during 1975-79. This 
was characterized by frequent policy adjust-
ments. For this discussion, 1971-74 and 
1980-82 are referred to as the pre- and post-
IMF intervention subperiods. 

Six crops are considered that were sub-
ject to government treatment during the en-
tire period. Three were import-competing
crops. Maize was taxed about 2.3 percent
during 1971-74 and 27.3 percent during
1980-82 but was protected only 1.1percent
during 1975-79. For all of 1971-82, maize 
growers sustained an average direct tax of
about 12.4 percent per year. In contrast,
rice was protected during the entire period,
The average direct rate of subsidy to pro-
ducers was about 32.5 percent during 1971-

82. Groundnuts were consistently taxed 

during the entire period at an average rate 

of about 38.0 percent. Of the three major

food crops, rice was protected, while maize 

and groundnuts were discriminated against.

Groundnut producers bore the highest bur-

den of direct taxation. 


For export crops, palm oil produc..on 

was subsidized at an average annual rate )f

51.1 percent during 1971-74 and about 
32.5 percent during 1975-79, but was taxed 
only 16.3 percent during 1980- 82. Coffee 
and cotton were directly taxed during the 
entire period at average annual rates of 55.1 
and 87.7 percent. 

The pattern of rates of direct taxation 
clearly indicate that three major policy re-
forms occurred during 1971-82. From 1971 
to 1974, before IMF intervention, cotton,
groundnuts, coffee, and maize were taxed 
1-.t rice and palm oil were not. Figure I 
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Table 4 -Implicit rates of protection 
of farm products, five-year 
averages, 1971-82
 

-
TradedCommodity 1971-74 1975-79 1980-82 

(percent)
 
Import-competing
 

Maize' -2.3 
 1.1 -27.3 
Rice' I 1.7 65.3 52.3 
Groundnuts -55.9 -39.4 -22.1 
Coffee -40.6 -54.8 -58.2 
Palm oil 51.1 32.5 -16.3 
Cotton -82.7 -86.9 -93.6 

Sources: Computed from basic data provided by thegovernment of Zaire, particularly the Institut
National des Statistiques, Banque Nationale 
du Zaire, and the D(partement de l'Agricul­
ture. Other basic data were obtained fromthe World Bank, Commodity Trade and PnceTrends (Baltimore: World Bank, 1984); and 
the International Monetary Fund, Interna­
tional Financial Statistics Yearbook, 1983(Washington, D.C.: IMF, 1984).Notes: 	 All the numbers were multiplied by-I. Posi
tive numbers are implicit rates of subsiny.
Negative numbers are implicit rates of tax­ation.

Maize and rice price data for 1979 are not available. 

(drawn from Appendix I, Table 18) shows 
that in the aggregate, exportable crops (cof­
fee, palm oil, and cotton) were taxed slightly 
more than importable crops but less often. 

Direct IMF intervention in the economy

in 1975-79 coincided with a reversal in gov­
eminent policy. Rice was highly protected,

the level of direct taxation of maize produc­
tion was maintained, and the tax burden
 
on groundnuts was significantly reduced.
 
Rates of taxation of coffee and cotton were
 
increased, while the subsidy rate for palm

oil was lowered. Export crops a group
as 
were discriminated against even more dur­
ing 1975-79 than during 1971-74. Import­
able food crops were subsidized during
1975-79. During 1980-82, the post-IMF in­
tervention subperiod, the rate of taxation 
of the export crops was increased, while 
food crops were no longer subsidized but 
taxed (Appendix I, Table 19).

The pattern of government support dis­
criminated against export crops more than 
food crops during 1971-82. Compared to 
1966-70, when output of both groups grew 



Figure I-Implicit rates of protection of importables, exportables, and all 
farm products, 1971-82 
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Sources: Computed from basic data provided by the government of Zaire, particularly the Institut National des 
Statistiques, Banque Nationale du Zaire, and the Dlpartement de l'Agriculture. Other basic data were
obtained from the World Bank, Commodity Trade and Prire Trends (Baltimore: World Bank, 1984); andthe Intei national Monetary Fund, International Financial Statistics, 1983(Washington, D.C.: IMF, 1984). 

rapidly, output of importable crops grew at tic prices for home, exportable, and import­
a slower pace in 1971-82, while export crop able goods and the exchange rate are des­
output fell (see Figure 2, derived from Ap- cribed. Second, the way domestic prices of 
pendix 1, Table 20). Expansion of the total exportables and importables relative to home 
output of the six major crops was slow. Fig- goods move with the real exchange rate 
ure 2 also reveals impressive growth in the over time is considered. 
output of selected export crops during 1965- Figure 3 (drawn from Appendix I,Table 
69. This impressive growth could be ascribed 2 1) depicts the movements of the domestic 
to the rehabilitation of the economic infra- price indexes for housing (Ph), exportables 
structure and activity in Haut-Zaire and Kivu, (P,), importables (Pm), and the official ex­
the major export-crop producing provinces, change rate (Eo). The general consumer price 
which were most affected by the civil war. index (CPI) has been added in order to indi­

cate how the real income of producers of 
Domestic Price Movements different commodities might have been af­
and Exchange Rate Policy fected. Figure 3 shows that during 1975-82,

the domestic price of exportables did not 
Two types of price movements are con- keep pace with the rate of domestic inflation 

sidered here. First, the movements of domes- as did the domestic producer prices for im­
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Figure 2-Output indexes for major traded farm crops, 1963-81 
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Sources: Computed from basic data provided by the government of Zaire, particularly the Institut National des 
Statistiques, Bznque Nationale du Zaire, and the D~partement de I'Agriculture. Other basic data were 
obtained from the World Bank, Commodity Trade and Price Trends (Baltimore: World Bank, 1984); and 
the International Monetary Fund, IntemationalFi.,incialSi,itistics,1083 (Washington, D.C.: IMF, 1984). 

portables and home goods; this suggests a 
decline in real income from exportables. 

The various adjustment programs im-
plemented with the help of IMF during 
1975-79 led to a high rate of inflation. All 
domestic prices increased at much higher 
rates than during the previous subperiod. 
However, the domestic price of exportables 
increased at a lower rate than other domes-
tic prices, and the official rate of exchange 
was no longer pegged. The domestic cur-
rency was devalued at an average annual 
rate of 34.3 percent. 

From 1980, direct intervention by the 
IMF apparently ceased. Different domestic 
prices continued to incrcase, but at lower 
rates than in 1975-79, while the rate of 
devaluation of the domestic currency was 
higher. However, during the entire period 

being investigated, domestic currency was 
being devalued at a lower rate than the in­
crease in the domestic price of nontrada­
bles. Table 5 suggests that the trend in the 
real exchange rate declined. This implies 
that the relative profitability of exportables 
was falling. 

Importables, followed by home goods, 
were more profitable than exportables dur­
ing 1975-79, a period characterized by 
many policy adjustments initiated with the 
help of the IMF. The real exchange rate 
declined at an annual average rate of 8.3 
percent during 1975-79 as opposed to an­
nual increases of 4.8 percent during 1966­
70 and 0.8 percent in 1971-74. 

rhe real exchange rate improved signif­
icantly and increased at a rate of 5.3 percent 
per year during 1980-82 compared to an 
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Figure 3-Domestic prices and official exchange rates, 1966-82 
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Sources: 	Zaire, Institut National des Statistiques, Annuaires Statistiques (Kinshasa, INS, various years); Banque
Nationale du Zaire, Rapport Annuel (Kinshasa: Banque Nationale du Zaire, various years); and Interna­
tional Monetary Fund, International Financial Statistics, 1983 (Washington, D.C.: IMF, 1984). 

8.3 percent decline during 1975-79. The 
domestic prices of exportables and import-
ables relative to home goods declined by 
13.5 percent and 12.8 percent per year re-
spectively. Figure 4 (derived from Appendix 
1,Table 22) shows that the real exchange 
rate was declining with the domestic price 
of exportables relative to home goods as 
opposed to importables. 

The situation suggests that importables 
were increasingly protected relative to ex-
portables. The declining real exchange rate 
implies that exportables were becoming 
cheaper to domestic consumers relative to 
home goods and less profitable for pro-
ducers. Since exportable commodities are 
in excess supply in the domestic market and 
therefore need to be exported, a decline in 
domestic price relative to home goods will 
have a limited impact on domestic demand, 

If both the real exchange rate and the do­
mestic price of exportables continue to de­
cline until sufficient production resources 
have been shifted to other activities to re­
duce output, an equilibrium position in the 
domestic market would be reached. In this 
case the commodities would no longer be 
exportable but nontradable. This may be 
the situation for palm oil. However, if 
equilibrium is not maintained and excess 
demand occurs in the domestic market, the 
once exportable crop could become import­
able. This is the situation for cotton. 

In the medium and long run, however, 
change in the amount of a given commodity 
produced not only depends on the change 
in the relative domestic price of that com­
modity but also on changes in its domestic 
and supply schedules, as well as in shift 
parameters. For instance, if the domestic 
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Table 5-Average domestic relative prices and real exchange rates, 1966-82 

Relative Price Relative Price Real 
Index for 

Exportables 
Index for 

Importables 
Exchange

Rate Index 
Period (P./Ph) (Pm/Ph) ([FPI Eo/Ph) 

1966-70 264.6 59.9 120.6 
1071.74 130.2 70.8 108.1 
1975-79 96.9 132.1 87.2 
1980-82 83.5 118.6 84.6 

Sources: 	Computed from basic data provided by the government of Zaire, particularly the Institut National des 
Statistiques, Banque Nationale du Zaire, and the D~partement de I'Agriculture Other basic data were 
obtained from the World Bank, Commodity Trade and Price Trends (Baltimcre. ',dorld Bank, 1984); and 
the International Monetary F-nd, International Financial Statistics Yearbook, 1983 (Washington, D.C.: 
IMF, 1984). 

Notes: 	 P. stands for the index of the domestic price of exportables, P. for the index of the domestic price of 
importables, Ph for the index of the doinestic price of nontradables, E,, for the index of the official 
exchange rate (defined as the number of units of domestic currency per U.S. $ 1.00), and FPI for the 
consumer price index for Zaire's principal trading partners (the United States, the European Community, 
and Japan). 

Figure 4-Domestic relative prices and the real exchange rate, 1966-82 
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Sources: 	Computed from basic data provided by the government of Zaire, particularly the Institut National des 
Statistiques, Banque Nationale du Zaire, and the D6parlement de I'Agriculture. Other basic data were 
obtained from the World Bank, Commodity Trade a;d Price Trends (Paltimore: World Bank, 1984); and 
the International Monetary Fund, International Financial Statistics, 1983(Washington, D.C.: IMF, 1984). 
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demand for a commodity rises significantly 
as a result of rapidly growing population 
wh~i its supply remains inelastic with re-
spect to its own price, and technological 
changes in its production are negligible, a 
rising domestic relative price would not be 
enough to maintain the commodity on the 
export list in the medium and long run. The 
country may eventually find itself a net im­porter.(percent)
porter.Raeochnefte

A fall in the real exchange rate makes 
importables cheaper relative to home goods 
for domestic consumers and less profitable 
for producers. This creates an excess demand 
for importables that tends to push up the 
domestic price. Thus, the real exchange rate 
may fall over time, whereas the domestic 
price of importables relative to home goods 
may continue to rise. Figure 4 illustrates 
this situation. 

The reverse situation may occur. If the 
real exchange rate increases, importables 
become expensive relative to home goods
for consumers and more profitable fot pro-
ducers. The resulting excess supply tends 
to push the domestic price of importables 
downward. In this case the domestic price
of importables would decline relative to 
home goods. However, this situation would 
quickly change. Resources may move away 
from importables, so that producticn would 
be curtailed, and equilibrium in the domestic 
market would be achieved. The importables 
would then become nontraded goods. Asec-
ond possibility is that government may in-
tervene to avoid further cuts in the domestic 
price of importables by encouraging the ex-
port of the surplus. Then the importables 
would become exportables. 

This discussion shows the centrality of 
the real exchange rate in moving aproduct 
from being an exportable to a home good, 
and finally to ao importable. It explains at 
least partly the move of Zaire fron self 
sufficiency in maize and rice at the eve of 
independence to net importer. The country 
is no longer an exporter of groundnut oil 
and cotton but an importer. And ithas moved 

Table 6-Rate of change of real 
exchange rates, growth 
rates of farm and gross 
domestic output, 1966-82 

Post-
Recovery Recovery 

Period, Period,Rate 	 1966-70 1971-82 

Rateofchangeofthereal exchange rate 0.8 -0.6 
Growth rate
 

Majorstaple food crops 4.0 1.6
 
Major export crops 8.9 0.8
 

Gross domestic output 6.4 0.4 

Sources: 	Derived from data in International Monetary 
Fund, InternationalFinancial Statistics Year­
book, /983 (Washington, D.C.: IMF, 1984);
World Bank, Commodiq, Trade and Price 
Trend, (Baltimore: World Bank, 1984); and 
Food and Agriculture Organization of the 
United Nations, FAO Production Yearbook, 
various issues (Rome: FAO, various years).Notes: 	 The major staple food crops are maize, rice, 

sorghum, millet, groundnuts, cassava, sweet 
potatoes, bananas, and plantains. Major ex­
port crops are coffee, paln oil, palm kernels, 
natural rubber, cotton, and cocoa beans. 

from a position of the second-largest palm 
oil exporter in the world to that of self­
sufficik.ncy. If no substantial policy changes 
are made, Zaire will, in the near future, be 
on the list of palm oil importers. 

The usefulness of the real exchange rate 
as a policy variable that could easily be mon­
itored by the government isunquestionable. 
Table 6 shows that farming and overall eco­
nomic activity in Zaire declined with the 
real exchange rate during 1966-82. This 
seems to suggest that to achieve acceptable 
growth in the economy, the real exchange 
rate-among other variables-needs to be 
controlled by the government through suit­
able fiscal, monetary, income, and other eco­
nomic policies. The aim would be to main­
tain the real exchange rate at the level that 
yielded encouraging performances of the 
farm and other sectors of the economy in 
the past. 
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5 
LTIMATING THE INCIDENCE OF TRADE 
AND EXCHANGE RATE POLICIES ON RELATIVE 
AGRICULTURAL PRICES
 

The basic postulate of the analysis in 
this chapter is that trade, exchange rate, 
and other price policies influence the struc-
ture of relative prices facingdifferent sectors 
of the economy and that this determines 
the allocation of resources within and among 
sectors. The model developed by Sjaastad 
helps estimate the incidence of these poli-
cies on the structure of relative prices. 32  

This analytical framework is being used in 
a rapidly growing list of trade studies and 
has been applied to agriculture. 33 Trade, ex-
change rate, and other price policy variables 
enter the model through the assumption 
that excess demand for importables, excess 
supply for exportables, and excess demand 
for home goods depend only on relative 
prices (Pm/Ph, Px/Ph) and real income. 

A distortion, say an import tariff, raises 
the domestic price to consumers of import-
ables relative to exportables and home goods 
and makes them relatively more profitable 
for producers (see Appendix 1,Table 23). 
This induces consumers to shift their de-
mand from importables to exportables and 
home goods. It also induces the transfer of 
resources away from the production of exp-
ortable and home goods, which leads to in-
creased domestic production of importables. 
These processes create a reduction in supply 
of home goods and an increase in demand. 
This places upward pressure on the price 
of nontradables until prices increase to the 
point at which a new equilibrium is achieved 
in the home goods market. 

The final equilibrium position is such 
that the import tariff has increased the do­
mestic price of importables relative to home 
goods, but this increase is less than the full 
amount of the tariff because the nominal 
price of nontradables has also risen some­
what. 

Instead assume that an export subsidy 
is given to exportable goods producers. This 
will increase the domestic price of export­
ables relative to importables and nontrad­
ables. This leads to a contraction of the 
domestic demand for exportables in favor 
of importables and nontradables. It also 
leads to increased production of exportables 
as resources move away from importables 
and home goods towjvard exportabies. In the 
nontradable goods sectors, these processes 
create a contraction in supply and an expan­
sion in demand, placing upward pressure 
on the price of home goods until a niew 
supply and demand equilibrium is reached. 
In the last instance, the price of exportables 
has increased as well as that of home goods 
but not to the full extent of the export sub­
sidy. 

To formalize these relationships, as­
sume that world prices of tradables are con­
stant, and that the import tariff applied is 
larger than the export subsidy. Under these 
assumptions, the equilibrium price in the 
domestic home goods market will rise by 
an amount that is less than the import tariff 
but greater than the export subsidy. Sjaastad 
has shown that:34 

J'Sj.aszad, "Commercial Policy, True Tariffs, and Relative Prices." 
33Garcia, Effects of Exchange Rates and Commercial Policy; Romeo M. Bautista, " Effects of Trade and Exchange 
Rate Policies on Export Production Incentives in Philippine Agriculture," International Food Policy Research 
Institute, Washington, D.C., 1985 (mimeographed). 
34Sjaastad, "Commercial Policy, True Tariffs, and Relative Prices." 
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dh = SX + (c(tm- Sx), (8) 
where 

dh = increase in the price of nontradables, 

sx = export subsidy, 
tm = import tariff, and 
w = incidence parameter. 

The nominal distortion introduced in 
the econ~omy by trade policy is measured as 
the difference (tin - sx), which decomposes 
into two terms: 

tm - sx = (tin - dh) + (dh - SX). (9) 

Expression (9) is interpreted as follows: 
producers in the importable goods sector 
receive an implicit subsidy given by 
(tM - dh) rather than the nominal import 
t2riff (t,,), whereas producers in the export 
sector are implicitly taxed to the extent of 
(dh -- s). The size of the total distortion 
(tM - sx ) can be determined by policymak-
ers through trade policies, but they cannot 
decide how this distortion is to be allocated 
between importables and exportables. This 
distribution of the distortion between trad-
able sectors is solely determined by their 
substitution relationships portrayed by the 
level of the incidence parameter. For exam-
pie, if the relationship between home goods 
and exportables is weak in consumption or 
production, the value of the incidence pa-
rameter will be high. Then from equations 
(8) and f9) one can see that the implicit 
subsidy Liven to producers in the import-
compet ,g sector (tm - dh) will be much 
smaller then the implicit tax on producers 
of exportables (dh - SOS 

In the case of Zaire, some price distor­
tions due to other price policy measures, 
along with the export tax, have driven down 
the producer price for exportables relative 
to importables and home goods. The demand 
for exportables in the domestic market rises 
while production contracts as resources 

mov,': toward importables and home goods. 
In the home goods sector, these processes 
create an expansion in supply and a con­
traction in demand, placing downward pres­
sure on the price of home goods. This price 

pressure continues until a new supply and 
demand equilibrium is achieved at the point 
where the price of home goods has declined 
but not to the full extent of the total distor­
tion imposed on export price. These consid­
erations are typical of the Zairian situation. 

The above results suggest that tne pro­
tection of one sector-say, the importable 
goods sector-causes damage to other sec­
tors. The extent of this damage depends on 
the degree of substitution between sectors 
in production and demand. An import tariff 
meant to protect an import-competing sec­
tcr may end up being partly or totally trans­
formed into a tax on exportables. An export 
subsidy may become partly or totally an im­
port subsidy. 

It follows from these theoretical develop­
ments that a critical parameter to estimate 
is w, the incidence parameter. The deriva­
tion of this parameter is carried out within 
the framework of a three-sector model in 
which general equilibrium is implied by 
either trade account or equilibrium in the 
home goods market. It is analytically con­
venient to use the general equilibrium mar­
ket clearing properties of the nontradable 
goods sector to determine the equilibrium 
price relationship between importables, ex­
portables, and home goods. 35 

Equilibrium in the home goods sector 
implies that the demand and supply of home 
goods (DI, and S1 ) are equal. Thus, 

Dh = Sh, (10) 

where the home goods demand and supply 
are expressed as 

Dh Dh(Pm/Ph, Px/P,, Y), and (11) 

Sh Sh(Pm/Ph, Px/Ph, Z,t), (12) 

s Ibid. 
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where where w, which equals ym/(-ym + y) (with 
0 < w < 1), is the incidence parameter that 

Pm = domestic price of importables, determines the induced change in the do-
PX = domestic price of exportables, mestic price of home goods relative to ex-
Ph = domestic priceofhomegoods, portables brought about by the change in 

the 	domestic price of importables relativeY 	 = real income, to exportables from trade, exchange rate, 
Z = vector of productive resources, and and other price policy measures. Equation 
t = technology. (18) is then rewritten as 

Y, Z, and t can be held constant for the dln(Ph/Px) = tdln(Pm/Px), (19) 
purpose of examining the comparative static 
properties of the model where the primary where din stands for the derivative of the 
interest is the movement of relative prices, natural logarithm of the variables in brac-
Differentiating equations (I I) and (12) kets. Assuming constant o, after integration 
yields: of equation (19), gives 

Dh 	 =m(Pm - Ph) ln(P,,/P ) = c + wln(Pm/Px), (20) 

+ 	Cx(x - Ph), and (13) 
where equation (20) is the basic equation 

Sh = 13 (n5 - P1h) + P(x - Ph), (14) for estimating the numerical value of the 
incidence parameter (u.Equation (20) may 

where (Ym and tyx stand for elasticities of be disaggregated as necessary to take ac­
demand for home goods with respect to the count of several exportable and importable 
relative prices of importables and export- goods subsectors. 36 

ables; P mand ,x are the corresponding sup- It is clear that trade variables (tin, tx), 
ply elasticities; and the hat (-) over the vari- the real exchange rate (Eo/Ph), foreign 
ables 	indicates a percentage change. prices (P*, P*), and other price policy vari-

Equating (13) and (14) gives ables (dmdx) arc brought into the picture 
in this construction expressing Ph/Px and 

"Y(m-P 1 h) + _Yx(Px - Ph) = 0. (15) Pr,/Px as 

where "Y, = "ni - P3n and Yr = "x - 11x.
 
Multiplying both sides of expression (15) P,/Px = (Ph/Eu)/
 
by -. 1 gives 
 P*(I - tx)(l - d) ] and (21) 

ym(Pm - Ph) + y;Ph-P = 	 0. (16) 
= (P*/P*) 

The expression (16) can be rearranged, 
after adding and subtracting "YmPX, as fol- X 0(I + t)(l + dm)/(l - tx)(l - d) I 
lows: (P'/P)(Tn/T). (22) 

The above theoretical development shows 
+ Yx(Ph - P) = 0, (17) how trade, exchange rate, and other price 

so that policies affect the structure of relative prices 
facing the economy through their effect on 

(Ph - ) = (1m - x), (18) the domestic prices of tradables. 

36 Garcia, Effects of Exchange Rates and CommercialPolicy. 
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Estimation of the Incidence stitute in consumption, the domestic price 
Parameter and the Extent of cassava isindirectly affected by the impact
of Taxation of world market conditions on the domesticmarket of importable crops. That is, if the 

The model for estimating the incidence 
of commercial and exchange rate policies 
on the structure of relative prices was based 
on the assumption that real income, pro-
ductive capacity (measured by given stocks 
of capital, labor, and technology), and inter-
national prices are constant. Inaddition, the 
model assumes that the balance of trade is 
in equilibrium. Historical data invalidate 
these assumptions and call for the inclusion 
of these variables in the regression equa-
tions. Hence, real income (Y)as measured 
by gross domestic product and the balance 
of trade (BOT) are included as explanatory 
variables. Finally, government capital ex-
penditures (GIE) and trend (T)are included 
separately in the model as proxies for change 
in productive capacity of the economy (ex-
change in capital stock and technology), 

Annual data for 1970-82 are used (see 
Appendix I,Table 24). Ordinary least squares 
techniques performed on small sample data 
gave error terms that were significantly auto-
correlated. The estimation method described 
by Gallant and Goebel, which Harvey called 
the two-step full transform method, was 
used to correct for first autocorrelation. 37  

Estimates made from small samples are more 
efficient when this method isused than with 
the traditional Cochrane-Orcutt iteration 
technique. The regression equations are pre-
sented in Table 7. The estimates uf the in-
cidence parameters are produced for total 
exports (x), agricultural exports (xa), and 
nonagricultural exports (nxaJ. Two variables, 
the price indexes for housing and cassava, 
are used as proxies for home goods. 

The regression equations using the price 
index for cassava produced unacceptable re 
suits and were rejected. This situation may 
arise because cassava, a nontradable crop, 
statistically acts like an importable crop in 
both production and consumption. As asub-

world price of grain rises, the domestic de­
mand for grains will decline, while that of 
cassava-a substitute crop-will also rise. 

The statistical characteristics for all the 
regression results are good. The explanatory 
variables included in the equations explain 
not less than 90 percent of the total vari­
ations in the dependent variables. 

The regression coefficients for BOT, GIE, 
and T are not significant. The estimated co­
efficients for Yare significant and negative, 
implying that a positive growth of real in­
come leads, other things being equal, to a 
decrease in the domestic price of home goods 
relative to exportables. The explanation is 
not obvious. The regression coefficient for 
the price of nonagricultural exports relative 
to agricultural exports is positive and sig­
nificant. This implies that the domestic price 
of home goods is positively and significantly 
affected by changes in prices of nonagricul­
tural exports relative to agricultural exports. 

The estimated numerical values for the 
incidence parameters are significant for all 
the categories of tradables and home goods 
in Table 7. For total exports, estimate of the 
incidence parat ter is about 0.52. In prac­
tical terms, the domestic price of home goods 
relative to exportables would increase by 
0.52 percent as a result of a 1 percent rise 
in the domestic price of importables relative 
to exportables. 

The implication is that a price distortion 
(from tariffs, quantitative restrictions, do­
mestic pricing and marketing policies, and 
so forth) that leads to an increase in the 
domestic price of importables falls partly as 
a tax on producers of exportables. To illus­
h'ate, let us assume that the domestic price 
of importables has increased 10 percent as 
a result of the above policies. This repre­
sents a tax on exportables of about 5.2 per­
cent. This suggests that, in Zaire, no less 
than 50 percent of the burden associated 

17 R.A. Gallant and J.J. Goebel, "Noilinear Regression with Autocorrelated Errors,"Journal ofAmercan Statistical 
Association 71 (December I0761: Q61 '67; and A. C.Harvey, The EconometricAnalysis of Time 5.,nes (New
York: Halsted Press, 1981), pp. 182 202. 
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Table 7-Regression results for total, agricultural, and nonagricultural 
exports, 1970-82 

All 
Independent Exports 
Variable InPh/pX 

Constant 	 9.079 

(3.493)' 
InP,,/P. 0.522 

(5.01 7)
InP,,,/PX, ... 

InPnxa/PxA 	 ... 

InPrn/Pnxa 	 ... 

InPxa/Pnxa 	 ...... 

InY -2.065 
(-3.461)a 

InGIE 0.087 
(0.865) 

BOT 	 -0.000 
(-0.447) 

T 	 ... 

R2 
0.904 

Degrees of freedom 5 

Dependent Variable 
Agricultural 


Exports 

Inph/P.. 

7.850 

(2.655) b 

... 

0.407 

(3.369) b 

0.736 
(4.006)a 

... 

-1.858 
(-2.736)b 

0.143 
(1.305) 
0.004 

(1.772) 

... 

0.926 

4 

Nonagricultural 
Exports 

lnPh/PnlA, 

7.084 

(2.598)b 

... 

.. . 

... 

... 

0.72 1 
(2.2341h 

0.172 
(0.831) 

-1.671 
(-2.453)b 

... 

0.001 
(0.365) 

-0.029 
(-1.017) 

0.949 

4 

Notes: P,, stands [or the index of the price of home goods, P', for the index of the price of imports, and P. for 
the index of the price of exports. P, stands for the index of the price of agricultural exports; P,,,, for the
index of price of nonagriLultural exports. These are mostly minerals, with copper the leading commodity.
Y stands for real gross domestic product, GIE for real government capital expenditures, and BOT for the
balance of trade. The numbers in parentheses are t-values. 

a This is significant at the I percent level. 
" This is significant at the 5 percent level. 

with the protection of importables is borne 
by exportables. In addition, if exportables 
are directly taxed-say, at 15.0 percent-
then the total tax rate would be 20.2 per-
cent. In the case of Zaire, however, it is 
hard to compute the rate of total taxation 
of exportables because the official rates of 
import tariffs and export taxes do not reflect 
smuggling, underreporting, and underinvoic-
ing. The extent of these practices indicates 
the restrictiveness of the trade regime. 

The disaggregation of exportables yields 
the following estimates of the incidence pa-

rameters: 0.407 for agricultural exports and 
0.721 for nonagricultural exports. In other 
words the domestic price of home goods 
relative to agricultural and nonagricultural 
exportables would increase by 0.41 and 0.72 
percent as a result of a I percent rise in the 
domestic price of importables relative toagri.
cultural and nonagricultural exportables re­
spectively. A comparison of these estimates 
of the incidence parameter suggests that the 
largest share of the burden associated with 
the protection of impurtables is borne by 
nonagricultural exports, largely mining. 
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Implications for Farm Oi)utput copper. The limited foreign exchange earn­
ings available tended to be allocated to urban 

The above analysis clearly suggests that 
trade, exchange rate, and other price policies 
initiated in Zaire during the period under 
study have had far-reaching negative effects 
on exportable goods production. These poli-
cies have also tended to reduce substantially 
the incentive to produce exportables relative 
to home goods. 

Table I suggests that during IV/1-82, 
trade, exchange rate, and other price-distort-
ing policies were mostly inward-looking. The 
output growth rate of importable crops (ce-
reals) that was 1.1 times higher than that 
of exportable crops during 1966-70 was 3.5 
times higher during 1971-82. The annual 
output growth rate for nontradable food 
crops such as cassava, sweet potatoes, bana-
nas, and plantains was only one-fourth that 
of export crops during 1966-70 but w,:s 2.4 
times higher during 1971-82. However, the 
rates of output growth for all three groups
of commodities for 1971 82 were signifi. 
cantly les , than inthe 1966-70 period. Over-
all, farm .otput declined because most of 
the resources diverted from exportable crops 
moved out of agriculture. Contraction of the 
export crop sector also led to a reduction 
in foreign exchange receipts needed to main-
tain, improve, and expand the productive 
capacity of the farm sector as well as the 
economy as a whole. The country became 
more dependent on mining exports, mainly 

areas to maintain and expand production of
import-competing manufactures and to pro­
vide socioeconomic services to the urban 
population at the expense of the rural and 
farming communities. This left the farm sec­
tor unable to meet its import requirements, 
which helped to slow down its expansion. 
Furthermore, lack of sufficient foreign ex­
change earnings limited investments in hard 
and suht infrastructures tnat are critical to 
expansion of the food and export subsectors 
as well as the rest of the economy. 

By discriminating against export activi­
ties, economic policies adopted inZaire have 
ultimately thwarted the food self-sufficiency 
objective. Despite protection of importable 
and nontradable food crops, the country's 
food supply situation significantly deterio­
rated during 1971-82. This suggests that 
policies providing a uniform across-the-board 
treatment could help improve the produc­
tion not only of food and export crops but 
also output inother sectors of the economy.3 8 

The tendency to rely mostly on price 
policies to produce changes in the economy 
has always been appealing to policymakers 
an many developing countries, including 
Zaire. The effectiveness of such price poli-
Lies depends greatly on complementary re­
so'rce development policies. Both sets of 
policies shouid be considered simultaneously 
ifself-sustained growth of the farm and non­
farm sectors is to be achieved. 

38 Alberto Valds and Ammar Siamwatla, "Foreign Trade Regime, Exchange Rate Policy and the Structure of 
Incentives for Agriculture: Essence and Policies," paper presented at the Agricultural Price Policy Workshop,
Elkridge, Maryland, April 29-May 2, 984. 
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6 
THE TRADE-OFF BETWEEN FOOD
 
AND EXPORT CROPS
 

Per capita food output and the overall 
standard of living in Africa has been declining 
since the I970s. 39 The food supply situation 
in Sub-Saharan Africa has become asensitive 
issue in the international community as well 
as in Africa. Some observers believe that 
the emphasis given to export crops in the 
allocation of public and private resources is 
the mai.i reason for the poor performance 
of the food crop subsector in Sub-Saharan 
Africa. They contend that small peasant 
farmers, the ch;ef producers of food in most 
of Sub-Saharan Africa, have little political 
weight compared to large export-crop grow-
ers, which has resulted in a biased allocation 
of resources. They believe that efforts to 
improve agriculture should mainly be di-
rected to food production. 

Contrary to this line of thinking, a study 
on Sudan reveals that food-producing activi-
ties have little comparative advantage and 
were heavily protected through exchange 
rate and trade measures, but Export crop 
production, which has a relatively high com-
parative advantage, has been discriminated 
against.40 

Anotherview is that expansion of export 
agriculture is not necessarily harmful to food 
production. This seems to be supported by 
the World Bank's 1982 study on Sub-Saharan 
Africa, which notes that "even if export crop 
output were to grow at the expense of food 
crop production, it is not necessarily bad." 4' 
The study reports that an analysis of FAO 
data for some 40 African countries shows no 
positive correlation between strong growth 

performance in export production and poor 
performance in food production. The rela­
tionship is positive although the correlation 
is rather weak, a Spearman ---k coefficient 
of 0.42 for the period 1969., . o 1979.42 

Several studies on Sudan and Tanzania 
emphasize the question of economic effi­
ciency regarding food-export crop trade-offs 
in Africa. Marketing channels for export 
crops are more developed than those serv­
ing food crops. If farmers in some areas spe­
cialize in export crop production because 
conditions are suitable (for example, tree 
crops in the equatorial forest), they may 
have serious problems getting food even 
though their income from exports is rela­
tively high. Largely because of inadequate 
infrastructure development in food market­
ing, food prices at the farmer's level may
be relatively higher than export crop prices. 
For these reasons, producers of exportable 
crops in Tanzania and Ghana, among others, 
have gone back to food production. In other 
words, the domestic terms of trade between 
fo3d commodities and export crops may be 
worsening for export crop producers. In 
Zaire, for instance, it is easier to move an 
export crop to a seaport than to move food 
items among areas within the country. 

Some politicians hold that since condi­
tions are unstable and unpredictable in the 
world market, it is unwise to depend on it 
for domestic food requirements. Consid­
erations of economic efficiency and food 
security may have worked in favor of food 
self-sufficiency policies. 

31World Bank, Toward Sustained Development in Sub-Saharan Africa: A Joint Program of Action {Washington,
D.C.: World lank, 1984).
40 David Franklin, Kirk Youngblood, and Alberto Vald~s, "Structure of Incentives for the Rainfed Agricultural 
Sector In the Sudan," report prepared by Sigma One Corporation, Raleigh, N.C., February 1982 (mimeographed).
41World Bank, Accelerated Development in Sub-Saharan Africa: An Agenda for Action (Washington, D.C.: World 
Bank, 1982).
42Ibid. 
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Other economic considerations do not 
completely support any of the above argu-
ments. A fundamental question facing policy- 
makers in most African countries is: What 
will happen to the farm sector and the econ-
omy as a whole if food crop production is 
allowed to expand at the expense of e,:port 
crops in a country where export crop farm-
ing is the major source of foreign exchange 
earnings? 


Even in mineral-rich African countries 
that, like Zaire, do not produce oil, the con-
tribution of agricultural exports to foreign 
exchange earnings is important, and the 
need to increase the export base is a real 
problem. In 1959, when the economic en-
vironment was relatively favorable despite 
the quest for independence, agriculture in 
Zaire contributed 38.9 percent to total ex-
port earnings. This share fell to 16.0 percent 
during 1971-8 1, when trade, exchange rate, 
and other economic policies were inappro-
priate. 

The answer to the question raised above 
depends in part on whether large-scale farm-
cis shift resources away from export crops 
into food crop production or into the nonfarm 
sector when policies that discriminate against 
exports are implemented by the government, 
Although not the concern of this study, these 
issues impinge on the trade-off issue. 

Most plantations in Zaire are owned by 
expatriates or a few rich Zairian families. This 
is a legacy of Belgian colonization. Under 
Belgian rule, production of nonfood export 
crops-raw materials for the metropolitan 
industry-was stimulated by a number of 
incentive measures: cheap credit, research, 
extension, and export and import facilities, 
Food crop production received relatively lit-
te attention from the colonial administration 
and was left to the Zairian peasants. Twenty-
five years after the country gained its inde-
pendence from Belgium, this dual structure 
has changed little, 

Zairian government policies have tended 
to be oriented against exports, particularly 
during 1971-82. This situation has led large- 
scale farmers to divErt most of their resources 

into nonagriculture, mostly into services, 
real estate, and speculation. However, these 
farmers still pay limited attention to live­
stock, poultry, and pig farming, and in some 
cases to vegetable farming. These activities 
have a higher payoff than production of food 
crops such as cereals, roots, and tubers. It 
should be stressed that there has been little 
research on the reaction of large-scale farm­
ers to government policies. 

This study examines the question of 
whether food and export crops compete for 
resources in peasant agriculture. An aggre­
gate production function used as a tool of 
analysis would help asses; not only changes 
in the food-export crop mix but also the 
implications for farm output, food imports, 
crop exports, farm income, and employment. 

Not only are price, input/output, and 
other relevant data on individual crops 
needed, but they have to be sufficiently dis­
aggregated by area to permit meaningful 
analysis based on a production function 
modei. However, the lack of detailed data 
restricts this analysis to crop supply response, 
notwithstanding the conceptual and meth­
odological controversies. 

Two types of parameters are estimated: 
own-price and cross-price elasticities of crop 
output supply. An own-price elasticity indi­
cates the extent to which crop output is 
affected as a result of a I percent change in 
the crop's 1.wn price, whereas the cross­
price elasticity gives the impact of a I per­
cent change in a competing crop price on 
the output of the crop. The latter indicates 
whether there may be a conflict between 
food and export crops in production. Because 
of data limitations, this analysis will not be 
extended to in appraisal of the implications 
of food-export crop conflict in production for 
food imports, agricultural exports, farm in­
come, and employment in the peasant sector. 

There is little or no literature on supply 
response studies in Zaire. Bond found none 
pertaining to Zaire in her extensive review 
of agricultural responses to prices injSub-
Saharan Africa. 43 As a result, estimates of 
supply elasticities are attempted for some 

41E.M. Bond, "Agricultural Responses to Prices in Sub-Saharan African Countries," JMFSraffPapers30 (December 
19831. 
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major crops, notwithstanding serious data 
limitations and the controversies on the sup-
ply response model. 

The supply model and the regression
equations are reported in Appendix 2. The 
analysis gives some useful indication of the 
impact of changes in crop producer prices 
on crop outputs and mix. This analysis 
suggests that a change in crop producer 
prices will have a significant impact on crop 
outputs, other things remaining the same. 
Because price intervention policy measures 
were the main policy devices used by the 
Zairian government to effect changes in the 
economy, one can infer that these policy 
instruments were the most important deter-
minants of the change in crop output. This 
is because these instruments determine not 
only the intra- and intersectoral movements 
of resources, but they also affect the avail-
ability of resources such as foreign exchange
earnings. 

Furthermore, the analysis suggests that 
food and export crops compete in produc-
tion. The estimate of the cross-elasticity of 
palm oil output with respect to the producer 
price for rice (a competing crop represent-
ing food crops) is about -0.453, which is 
significant and large. rhis suggests a real 
conflict between production of palm oil and 
rice. Considering that groundnuts are not a 
food crop per se, the supply analysis reveals 
that the cross-price elasticity of groundnut 
output with respect to the producer price 
of maize (representing food crops) is about 
-0.294. This indicates that groundnuts and 
maize compete in production. 

The response of food output to a change
in export crop price appears to be smaller 
than the response of export crop output to 
a similar change in the price of food crops.
For instance, a 1 percent increase in the 
cotton price index tends to leave maize out-
put unaffected, but a I percent increase in 
the price index for maize would lead to de- 
creases of 0.135 to 0.190 percent in cotton 
output. Thus, farmers' response to price
changes between food and export crops has 
been asymmetrical. These results confirm 
the theoretical proposition that farmers, if 
their resource endowments are given, 
would reallocate resources at the margin in 
favor of the crop whose relative price in-

creases. The difference in the size of the 
response may be explained by the premium
that peasant farmers tend to place on food 
self-sufficiency. 

In sum, the food-export trade-off issue 
is a real problem in Zairian peasant agricul­
ture. Palm oil competes with food crops in 
production, as do cotton and groundnuts. 
The question is whether it is economically 
efficient and socially sound to adopt trade 
and exchange rate policies biased more 
toward staple food crops than to palm oil 
production in order to boost the product';on 
of foodstuffs. Discussion of the above ques­
tion may not lead to a useful conclusion 
because palm oil, cereals, tubers, roots, plan­
tains, and bananas are all staple foods in 
Zaire. Palm oil is the major source of vege­
table oil available to the majority of the farm­
ing community as well as to a large part of 
the urban population. 

As for cotton and staple food crops such 
as maize and cassava in cotton-growing areas, 
policymakers should bear in mind when for­
mulating trade, exchange rate, and other 
economic policies that a substantial inflew 
of export earnings is also needed for sus­
tained growth in food production. 

Estimates of own- and cross-price elas­
ticities of output supply failed to give accept­
able results for coffee, the leading export 
crop in terms of its contribution to export
earnings. Nevertheless, the possibility of 
conflict between coffee and food crops in 
peasant agriculture is low in most areas. 
The bulk of coffee output is producd on 
large plantations that do not produce food 
crops. However, in some areas conflict be­
tween coffee and food crops in production 
cannot be ignored. For instance, in Butembo, 
Lubero, and Beni (Northern Kivu), the pro­
duction of coffee by peasant farmers is sub­
stantial and widespread and may compete 
with food crops such as beans, potatoes, 
and vegetables. These are the main food 
crops traded between the northern part of 
Kivu region and the rest of the country. 

Despite data limitations, it is quite clear 
that there is a conflict between food and 
export crops in production in Zaire. A change 
in the relative prices of these two grcups 
will significantly affect the food-export crop 
output mix. 
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7 
CONCLUSIONS 

Trade, exchange rate, and other eco-
nomic policies of the Zairian government dur-
ing the later part of the post-independence 
era have had pervasive effects on agriculture 
as well as on the rest of the economy. A 
comparison of the domestic producer and 
world prices shows that the importable food 
crops-taken as a group-and exportable 
crops were consistently discriminated against. 
The degree of discrimination varied by crop 
but was greater for exportable than for im- 
portable crops. 

The domestic producer prices of food 
commodities-wage goods-were kept well 
below the world price as an incentive to 
import-substitution industrialization. Tax 
revenue from agricultural and nonagricul-
tural exports (mostly mining) were used, 
among other things, to expand the produc-
tive capacity in the urban area through gov-
ernment investments and to provide cheap 
credit to industry, 

The policy lesson indicated by these de-
velopments is that the real exchange rate 
is one of the critical variables that needs to 
be monitored by policymakers through fi!n-
cal, monetary, income, and other economic 
policies. The aim should be to maintain the 
real exchange rate at a level that has yielded 
encouraging performance of the farm sector 
and the economy in the past. 

Trade, exchange rate, and other eco-
nomic policies had a substantial impact on 
the structure of domestic relative prices. The 
study indicates that a I percent rise in the 
domestic price of importables relative to ex-
portables, as a result of these policies, led 
to a 0.52 percent increase in the domestic 
price of home goods relative to exportables. 
Therefore, at least half of the burden of pro-
tecting importables fell on exports (agricul-

tural exports and mining) during 1971-82. 
This means that a 20 percent increase in 
the domestic price of all imports represents 
a 10.4 percent tax on exports. This is in 
addition to the direct tax levied on export­
ables. Consequently, the burden imposed 
on export activities was much heavier than 
intended by policymakers. 

The study indicates that exports with 
high supply elasticities, such as industrial 
products, are unable to compete effectively 
in the world markets. This result is important 
for the design of overall economic policy. 
Import-substitution industrialization would 
jeopardize not only the promotion of agricul­
tural and mineral exports, but also that of in­
dustrial exports. Within industry, resources 
would move away from export activities to 
import-competing ones. In agriculture, re­
sources would shift out of agricultural ex­
ports toward import-competing and home 
goods production, both agricultural and 
industrial. Resources used in mining, which 
in Zaire is almost exclusively for export, 
would tend to move into industrial import­
competing and home goods production. 

These resource movements would re­
duce export activity in the economy and the 
country would be unable to earn enough 
foreign exchange to maintain, improve, and 
expand overall economic activity. Growth 
of the farm sector and the economy as a 
whole would decelerate as they did in Zaire 
during 1971 -82. 

Comparing 1971-82 with 1966-70, when 
trade and exchange rate policies were less 
restrictive, shows that, within the farm sec­
tor, rates of growth declined from 4.0 per­
cent to 1.6 percent for food production and 
from 8.9 percent to 0.8 percent for export 
production. 44 Meanwhile, the population 

44 The high growth rate for export crop output In 1966.70 should also be ascribed to the rehabilitation of economic 
activity In the Haut-Zaire and Kivu regions, the two major export crop-producing zones most affected by the Civil 
War of 1963-65. 
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grew about 2.8 percent per year. uniform across-the-board treatment for all 
Clearly, restrictive trade and exchange tradables if the production of these com­

rate policies do not help improve the coun- modities as well as that of nontradables is 
try's food self-sufficiency. The study indi- to be enhanced. 
cates that policymakers should strive for a 
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APPENDIX 1: SUPPLEMENTARY TABLES
 

Table 8-Growth of food import volume, 1966-82 

Other Total 
Total Import Cereal Import Food Import Food Import 

Year 	 Growth Growth Growth Growth 

lpercent) 

1966 	 0.0 0.0 0.0 0.0 
1967 	 -66.7 --39.1 -7.7 -22.4 
1968 	 -20.7 50.2 -6.0 14.7 
1969 	 20.4 -1.1 5.8 -6.2 
1970 	 33.6 31.4 19.6 24.5 
1971 	 10.9 4.8 -10.1 -3.6 
1Q72 	 --25.9 -8.0 44.4 20.0 
1973 	 21.0 46.6 -8.7 11.5 
1974 	 19.4 36.4 2.7 18.0 
1975 	 -12.8 -40.5 -32.6 -37.0 
1976 	 -24.6 130.0 101.9 116.9 
1977 	 -8.1 -35.7 -64.0 -48.3 
1978 -14.1 	 4.8 45.5 17.5 
1970 	 -4.3 --37.8 -I 1.0 -27.4 
1980 	 0.1 62.3 -9.0 28.5 
1981 	 -26.0 66.5 -41.4 30.3 
1982 	 -14.8 -44.5 -21.1 --41.0 

Sources: 	 Banque Nationale du Zaire, Rapport Annuel (Kinshasa: Banque Nationale du Zaire, various yearsl; and 
Food and Agriculture Organization of the United Nations, "Trade Yearbook Tapes," Rone, various years. 

Table 	9-Food import bill, 1966-81 

Food Import Bill 
Total Food Import Bill as Percentage of Total Imports 

Year Import Bill Cereal Other Total Cereal Other Total 

(current U.S. Smillion! 	 (percent) 

1966 1,020.0 17.2 W'.5 36.7 1.7 1.9 3.6 
1Q67 331.8 I0. 18.3 28.9 3.2 5.5 8.7 
1968 292.0 14.9 16.1 31.0 5.1 5.5 10.6 
1969 370.0 12.2 17.1 2Q.3 3.3 4.6 7.9 
1970 524.0 17.0 22.7 40.3 3.4 4.3 7.7 
1971 6o6.0 20.0 22.1 12.1 3.0 3.3 6.3 
1972 522.0 20.3 35.3 55.6 3.9 6.8 10.7 
1973 691.8 35.5 38.4 73.1) 5.1 5.o 10.7 
1974 054.0 60.0 49.0 109.0 6.3 5.1 11.4 
1975 946.2 40.8 37.8 78.6 4.3 4.0 8.3 
1976 784.5 95.9 77.7 173.6 12.2 9.9 22.1 
1977 807.5 67.0 30.4 97.4 8.3 3.8 12.1 
1978 759.6 83.0 52.3 135.3 10.9 6.9 17.8 
1Q79 885.4 59.2 53.1 112.3 6.7 6.0 12.7 
1980 1,015.2 84.9 82.1 167.0 8.4 8.1 16.5 
1981 832.2 150.Q 84.1 241.0 18.() 10.1 29.0 

Sources: Banque Nationale du Zaire, Rapport Annuel (Kinshasa: Banque Nationale do Zaire, various years); 
International Monetary Fund, Internationral FinaicialStatistics Yearbook, 1984 (Washington, ).C.: IMF, 
1985); and Food and Agriculture Organization of the United Nations, FAO Trade Yearbook various 
issues (Rome: FAO, various years). 
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Table 1 -Sources of food supply, 1966-81 

Year 

Domestic 
Food 

Production 

Cereal 
Food 
Aid 

Commercial 
Cereal 
Imports 

Total 
Cereal 
Imports 

(percent) 
1966 95.5 3.3 1.2 4.5
1967 95.4 2.2 
 2.4 4.51968 	 96.6 1.4 2.0 3.4
1969 97.0 0.7 2.3 3.0
1970 95.7 0.1 4.3 4.3

1971 95.1 0.5 4.4 4.9
1972 95.3 0.7 4.0 4.7

1973 93.2 0.0 6.8 6.8

1974 93.6 
 0.0 6.4 6.4
1975 	 95.6 0.0 4.4 4.41976 	 93.6 0.4 6.0 6.4
1977 	 94.0 0.5 5.5 6.01978 	 90.8 1.3 7.9 9.2
1979 	 92.1 1.3 6.6 7.91980 92.1 1.4 6.5 7.9
1981 91.1 1.6 7.3 8.9
 

Sources: 	Food and Agriculture Organizatior. of the United Nations. "FAO Food Balance Sheets, 1961.65 Average
to 1977," Rome, 1978 (computer printout); International Food Policy Research !nstitute, "Food AidTape," Washington, D.C., 1981; and Food and Agriculture Organization of the United Nations, "Trade
Yearbook Tapes," Rome, various years.

Notes: 	 Domestic food production includes the production of cereals, roots, tubers, plantains, and pulses (primarily
groundnuts). Food exports during the period were nilor negligible. 

Table 	I 1-Food import capacity, 1966-81 

Total Food Total FoodTotal Total ImportBill Import Bill
Food Value of Total as Percentage of as Percentage ofImport Export Value of Total Value of Total Value ofYear Bill Crops All Exports Export Crops All E:ports 

(current U.S. $million) 
1966 36.7 62.0 424.2 59.2 8.7

1967 28.9 73.9 308.8 39.1 9.3
1968 31.0 80.2 570.2 38.7 5.4

1969 29.3 81.5 680.2 36.0 4.5

1970 40.3 96.0 781.2 42.0 5.2
1971 42.1 34.8 687.0 121.0 6.1
1972 55.6 106.3 737.6 52.3 7.5

1973 73.9 126.7 1,012.8 58.3 7.3

1974 109.0 179.8 1,381.0 60.6 7.9

1975 78.6 1C0.4 864.8 78.3 
 9.11976 173.6 323.5 867.9 53.7 20.0

1977 97.4 293.2 1,019.1 33.2 9.6
1978 135.3 	 772.8270.7 	 50.0 17.5
1979 112.3 190.9 1,169.6 58.9 9.61980 167.0 238.2 2,476.2 70.1 6.71981 241.0 182.6 1,889.3 131.9 12.8 

Sources: 	Food and Agriculture Organization of the United Nations, "Trade Yearbook Tapes," Rome, various years;
and Banque Nationale du Zaire, Rapport Annuel (Kinshasa: Banque Nationale du Zaire, various years). 
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Table 12-Inflation, exchange rates, and balance of payments, 1966-83 

Domestic International Official Parallel 
Consumer Index of Exchange Market Current 

Year Price Index Inflation Rate Rate Account 

(Z/U.S. $) (U.S. $ million) 

1966 13.3 51.2 0.165 0.647 3.8 
1967 18.7 53.3 0.333 0.587 14.4 
1968 35.1 55.6 0.500 0.650 50.3 
1969 38.2 58.5 0.500 0.626 47.0 
1970 45.4 62.0 0.500 0.724 -63.7 
1971 47.6 65.7 0.500 0.775 -124.7 
1972 55.4 69.5 0.500 0.780 -365.5 
1973 64.6 76.1 0.500 0.837 -279.3 
1974 77.8 87.9 0.500 0.967 -471.1 
lq'75 100.0 100.0 0.500 1.040 -592.7 
1976 188.2 110.0 0.807 2.423 -830.2 
1977 307.0 123.2 0.857 3.267 -1,451.3 
1978 486.3 134.9 0.836 5.146 -82.8 
1979 961.2 150.8 1.729 ... -14.9 
1980 1,323.2 173.6 2.800 ... -1.5 
1981 1,813.2 191.7 4.384 ...... 
1982 2,446.9 203.3 5.750 ...... 
1983a 4,834.3 209.8 30.000 ...... 

Sources: 	The domestic consumer price index is derived from data provided by Zaire, Institut National des Statistiques, 
Annuaires Statistiques (Kinshasa: INS, various years). Data for the international index of inflation came 
from World Bank, Commodity Trade and Price Trends (Baltimore: World Bank, 1984). The official 
exchange rate is from International Monetary Fund, InternationalFinancial Statistics Yearbook, 1983 

,(Washington, D.C.: IMF, 1984). The parallel market rate is from Pick's Currency Yearbook, 1980(New 
York: Franz Pick Publishing Co., 1980). 

a Data for 1983 are as of September 23, 1983. The currency was devalued from 5.750 Z/U.S. $to 30.00 Z/U.S. $. 

Table 13-FAO and Zairian crop export data, 1966-75 

Coffee Cocoa Beans Natural Rubber 
Year FAO Zaire Divergence FAO Zaire Divergence FAO Zaire Divergence 

(1,000 metric tons) 

1966 36.0 34.7 1.3 n.a. n.a. n.a. n.a. n.a. n.a. 
1967 43.5 38.2 5.3 n.a. n.a. n.a. n.a. n.a. n.a. 
1968 52.7 53.1 -0.4 n.a. n.a. n.a. n.a. n.. n.a. 
1969 48.8 48.9 -0.1 4 6 4.3 0.3 n.a. n.a. n.a. 
1970 58.4 65.0 -6.6 5.0 4.4 0.6 19.0 31.4 -12.4 
1971 71.6 71.6 0.0 6.0 6.0 0.0 39.9 39.9 0.0 
1972 74.1 74.1 0.0 5.0 6.0 -1.0 37.8 37.7 0.1 
1973 55.1 66.9 -11.8 5.2 5.2 0.0 24.7 30.2 -5.5 
1974 70.5 77.7 -7.2 4.6 4.7 -0.1 29.3 26.6 2.7 
1975 59.4 58.9 0.5 4.9 5.3 -0.4 21.1 24.2 -3.1 

Sources: Food and Agriculture Organization of the United Nations, FAO Trade Yearbook, various issues (Rome: 
FAO, various years); and Banque Natlonale du Zaire, Rapport Annuel (Kinshasa: Banque Nationale du 
Zaire, various years). 

Note: n a. Indicates that data were not available. 
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Table 14-Government expenditures, 1966-81 

Government Government Expenditures
 
Surplus(+) Share


Year or Deficit (-) Total in GDP
 

(current Z million) 	 (percent) 

1966 -10.1 63 20.7
 
1967 -5.7 
 88 18.4

1968 -18.2 140 19.4
 
1969 
 0.9 	 197 22.4
1970 -20.3 266 28.4
 
1971 -76.2 285 27.2

1972 -81.5 265 22.9

1973 -142.0 312 21.2
 
1974 -324.4 428 
 23.8 
1975 -214.6 452 23.6
 
1976 -421.0 555 19.4
 
1977 -450.4 772 19.5
 
1978 -595.5 893 16.3
 
1979 -533.9 1,857 16.7
 
1980 -237.5 3,391 19.7
 
1981 -1,332.2 4,190 17.8
 

Sot.rce: 	 International Monetary Fund, International Financial Statistics Yearbook, 1983 (Washington, D.C.: IMF, 
1984). 

Table 15-Domestic inflation, money supply, and claims on government, 
1966-82 

Money Supply Claims on Government
Domestic Inflation Million Million 

Year Index Change Zalres Change Zaires Change 

1975 = 100) (percent) (current (prcent) (current (percent)
Z million) Z million) 

1966 13.3 0.0 77.7 0.0 68.6 0.0 
1967 18.7 40.6 111.0 42.9 81.0 18.1 
1968 35.1 87.7 136.2 22.7 89.8 10.9
1969 38.2 8.8 154.4 13.4 113.0 25.8 
1970 45.4 18.8 188.3 22.0 168.8 49.4 
1971 47.6 4.8 190.5 1.2 118.1 -30.0 
1972 55.4 16.4 235.8 23.8 145.3 23.0 
1973 64.6 16.6 294.7 25.0 172.0 18.4
1974 77.8 20.4 394.6 33.9 302.2 75.7
1975 100.0 28.5 462.8 17.3 417.7 38.2 
1976 188.2 88.2 680.2 47.0 747.9 79.1
1977 307.0 63.1 1,058.9 55.7 1,104.4 47.7
1978 486.3 58.4 	 56.01,651.4 1,860.9 68.5 
1979 961.0 97.6 1,651.9 0.0 2,483.0 33.4
1980 1,323.2 37.7 2,884.9 74.6 2,830.5 14.0 
1981 1,813.2 37.0 4,395.6 52.4 4,662.4 64.7 
1982 2,446.9 34.9 7,347.2 67.1 8,407.8 80.3 

Sources: 	Zaire, Institut National des Statistiques, Annuaires Statistiques (Kinshasa: INS, various years); and Inter­
national Monetary Fund, International Financial Statistics Yearbook, 1983 (Washington, D.C.: IMF, 
1984). 
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Table 16-Share of agriculture in the government budget, 1970-81 

Current Investment
Year Expenditure Expenditure Total 

(percent) 
1970 5.7 3.3 9.0
1971 8.8 3.0 11.8
1972 1.3 3.8 5.1
1973 1.6 1.9 3.5
1974 1.8 3.4 5.2
1975 8.9 3.4 12.3
1976 3.1 7.5 10.6
1977 2.8 2.3 5.1
1978 2.9 15.5 18.4
1979 1.7 9.2 10.9
1980 1.4 13.1 14.5
1981 1.8 3.6 5.4 

Source: Unpublished data provided by Zaire, D~partement de I'Agriculture, Direction des Etudes, Kinshasa, n.d. 

Table 17-International price indexes for Zairian imports and exports, 
1970-81 

Price Indexes Terms of Trade 
Year Imports 

1970 100.0 
1971 111.6 
1972 125.5 
1973 156.3 
1974 204.4 
1975 260.4 
1976 469.8 
1977 572.5 
1978 672.6 
1979 1,716.0 
1980 3,232.8 
1981 4,813.I-

Source: Banque Nationale du Zaire, RapportAnnuel 
This Is an estimate. 

Exports (Exports/Imports) 

(1970= 100) 

100.0 
81.9 
76.5 

104.6 
140.0 
111.2 
211.6 
255.8 
274.9 
784.8 

1,410.4 
1,758.7-

100.0 
73.4 
61.0 
66.5 
68.8 
42.7 
45.0 
44.7 
40.9 
45.0 
43.6 
36.54 

979(Kinshasa: Banque Nationale du Zaire, 1980), p.196. 
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Table 	18-Implicit rates of protection of farm products, 1971-82 

Importables AI! Exportables All All Farm 
Year Maize Rice Groundnuts Importables Coffee Palm Oil Cotton Exportables Products 

1971 -5.78 10.57 -51.08 -27.71 -26.01 45.83 -75.62 -20.11 -23.83 
1972 -1.68 64.54 -55.95 -18.83 -33.41 121.61 -78.17 -12.73 --15.78 
1973 14.31 -8.52 -46.49 -26.74 -49.98 54.1 I -87.63 -43.65 -34.86 
1974 -16.04 -19.70 -70.01 -48.76 -53.14 -17.28 -89.50 -4969 -49.15 
1975 -1.33 -4.06 -41.15 -21.47 -55.04 2.09 -86.15 -38.15 -27.31 
1976 -30.34 28.62 -50.32 -25.77 -81.14 74.60 -85.83 -60.09 -41.21 
1977 -2.92 68.39 -44.66 -7.51 -82.58 -21.11 -86.94 -67.30 -35.01 
1978 39.10 168.38 -20.49 36.66 -58.96 46.78 -87.65 -42.40 2.66 
1979 ... ... -40.30 ... 3.78 60.13 -88.12 -1.93 
1980 -8.97 87.26 -9.48 12.94 -57.51 -25.08 -92.88 -61.58 -20.59 
1981 -33.34 16.84 -34.52 -23.38 -49.60 -27.69 -92.31 -55.24 -32.94 
1982 -9.52 52.78 -22.37 -11.26 -67.51 3.81 -94.47 ... ... 

Sources: 	Computed from basic data provided by the government of Zaire, particularly the Institut National aes 
Statlstiques, Banque Nationale du Zaire, and the D oartement de l'Agriculture. Other basic data were 
obtained from th, World Bank, Commodity Trade and Price Trends(Baltimore: World Bank, 1984); and 
the International Monetary Fun,], International Financial Statistics 7earbook, 1983 (Washington, D.C.: 
IMF, 1984). 

Notes: 	 All the numbers were multiplied by -I. The negative values are the implicit rates of taxation, whereas 
the positive ones are the Implicit rates of subsidy. 

Table 19-Ofilicial floor producer prices for majorstaple food commodfitxls, 

1975-81 

Year 	 Maize Rice 

(Z/metric Ion) 

1975 	 70 80 
1976 120 120 
1977 120 120 
1978 220 160 
1979 350 500 
1980 s,5) 700 
1981 650 800 

Source: Unpublished data from Zaire, Ddpartement de ['Agriculture, Division d'Etudes et de Programmation, 
Bureau d'Analyse Economique, Kinshasa, 1982. 

Notes: On May 29, 1982, all the farm and nonfarm prices were liberalized. 
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Table 20-Output indexes for major traded farm crops, 1963-81 

Year Importables Exportables 
Total 

FarmOutput 

(1974-76 =100) 
1963 39.17 107.28 58.59
1964 36.55 98.46 54.20
1965 36.87 67.07 45.48

1966 48.22 72.84 55.24
1967 52.93 83.20 
 61.56

1968 59.73 137.82 81.99
1969 65.61 	 144.36 88.061970 86.65 108.24 92.81
1971 89.30 116.27 96.99
1972 92.86 112.19 98.381973 95.75 103.61 97.991974 97.50 104.33 99.44
1975 100.14 90.23 97.311976 102.36 105.45 103.24
1977 104.26 78.59 96.941978 103.61 85.39 98.42
1979 108.26 75.84 99.021980 113.41 83.66 104.931981 119.18 79.80 107.95 

Sources: 	Computed from basic data provided by the government of Zaire, particularly the Institut National desStatistiques, Banque Nationale du Zaire, and the D6partement de I'Agriculture. Other basic data wereobtained from the World Bank, Commodity Tradeand Pice Trends (Baltimore: World Bank, 1984); and
the International Monetary Fund, International Financial Statistics Yearbook, 1983 (Washington, D.C.: 
IMF, 1984). 
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Table 2 1-Indexes and annual changes of domestic prices and the official exchange rate, 1966-82 

Consumer Price (CPI) Home Goods Price' Exportable Goods Price Imported Goods Price Official Exchange Rate 
Year Index Change Index Change Index Change Index Change Index Change 

(1975 -	 100) (percent) (1975 = 100) (percent) (1075= 1001 (percent) (1975= 100) (percent) (1975 = 100) (percent) 

1966 12.1 0.0 15.4 0.0 77.8 0.0 10.0 0.0 33.0 0.0 
1967 16.9 39.7 22.1 43.5 73.5 -5.5 14.3 43.0 60.6 101.8 
1068 31.8 88.2 48.1 117.6 77.1 4.9 27.6 93.0 100.0 50.2 
1969 34.6 8.8 48.7 1.2 89.7 16.3 28.5 3.3 100.0 0.0 
1970 42.8 23.7 63.9 31.2 89.9 0.2 34.6 21.4 100.0 0.0 
1971 44.0 4.9 00.3 5.6 73.7 -18.0 36.3 4.9 100.0 0.0 
1Q72 52.3 16.5 65.2 8.1 609.1 -6.2 42.2 16.3 10C.0 0.0 
1973 609.0 31.9 75.3 15.5 98.7 42.8 49.2 16.6 100.0 0.0 
1974 74.5 8.0 76.1 1.1 122.8 24.4 70.8 43.9 100.0 0.0 
1975 100.0 34.2 100.0 31.4 100.0 -18.6 100.0 41.2 100.0 0.0 
1976 181.2 81.2 171.2 71.2 190.3 90.3 181.7 81.7 161.4 61.4 
1977 299.0 05.0 255.8 49.4 230.0 20.1 312.3 71.9 171.4 6.2 
!978 476.4 59.3 294.6 15.2 247.2 7.5 512.4 64.1 167.2 -2.5 
1079 061.0 101.7 710.0 141.0 705.8 185.5 1,126.1 119.7 345.2 106.5 
1980 1,323.1 37.7 1,220.5 73.2 1,268.3 -9.7 1,655.5 47.0 560.0 62.2 
1981 1,813.2 37.0 1,867.5 51.9 1,589.7 25.3 2,174.0 31.3 376.8 56.6 
1982 2,440.9 34.0 2,757.4 47.7 1,717.4 8.0 2,892.6 33.0 1,150.0 31.2 

Sources: 	Zaire, Institut National des Statistiques, Annuaires Statistiques (Kinshasa: INS, various years); Banque Nationale du Zaire, Rapport Annuel (Kinshasa:
Banque Nationale du Zaire, various years); and International Monetary Fund, ',ternational Financial Statistics Yeartook, 1983 (Washington, D.C.: IMF, 
1984). 

The home goods price index is the series for the consumer price of housing, used as a proxy for home goods. 



Table 22-Domestic relative prices and the real exchange rate, 1966-82 

Relative Price of Exportables Relative Price of Importables Real Exchange Rate
 
Year Index Change Index Change Index Change
 

(1975 - 1001 (percent) (1975 = 100) (percent) (1975 =I (JO) (percent) 

1966 505.2 0.0 64.9 0.0 109.7 0.0
 
1967 332.6 -34.2 64.7 -0.3 160.6 46.4
 
1968 160.3 -51.8 57.4 -11.3 115.6 -28.0
 
1969 184.2 14.9 58.5 1.9 120.1 
 3.9 
1970 140.7 -23.6 54.1 -7.5 97.0 -19.2

1971 122.2 -13.1 60.2 11.3 109.0 12.4

1972 106.0 -- 3.3 64.7 7.5 106.6 -2.2
 
1973 131.1 23.7 65.3 0.9 101.1 
 -5.2 
1974 161.4 23.1 93.0 42.4 115.5 14.2
 
1975 100.0 -38.0 100.0 7.5 100.0 -13.4
 
1976 111.2 11.2 106.1 6.1 103.7 3.7
 
1977 89.9 -19.2 122.1 15.1 82.6 -20.4
 
1978 89.9 6.7 173.9 42.4 76.6 -7.3
 
1979 99.4 18.5 158.6 -8.8 73.3 -4.3
 
1980 103.2 3.8 134.6 -15.1 79.1 7.9

1981 85.1 -17.5 116.4 -13.5 90.0 13.8

IoR2 62.3 -26.8 104.9 -9.9 84.8 -5.8
 

Sources: 	Computed from basic data provided by the government of Zaire, particularly the Institut National des 
Statistiques, Banque Nationale du Zaire, and the D~partem.ent de I'Agriculture. Other basic data were 
oblained from the World Eank, Commodity Trade and Price Trends (Baltimore: World Bank, 1984); and 
the International Monetary Fund, International Financial Statistics Yearbook, 1983 (Washington, D.C.: 
IMF, 1984).

Note: 	 The relative prices of exportables and importables are the ratios of the prices of exportables or importables 
to the prices of home goods (P,/P 1 , P,/Pj). The real exchange rate is the ratio of the product of the 
foreign consumer price index and the exchange rate to the price of home goods )[FPI) E,/Ph). 

Table 	23-Overall rate of import tariff, selected years 
Total Value Total Value of Rate of 

Year 	 of Imports Import Duties import Duties 

(Zmillion) 	 (percent) 

1973 391.0 113.2 29.0 
1974 484.0 113.4 23.4 
1975 463.5 111.5 24.0 
1979 768.0 156.2 20.3 
1980 929.4 226.5 24.4 

Source: 	 Unpublished data from Zaire, D~partement de Finance, Direction de I'Informatique, Statistiques de Com­
merce Extlrieur, Kinshasa, 1983. 
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Table 24-Values of imports and exports of selected agricultural commodities, 

1970-82 

Year Maize Rice Groundnuts Coffee Palm Oil Cotton 

(Z/rnetric ton) 
1970 35.10 82.80 I 14.80 355.36 130.94 302.00
1971 32.31 68.83 124.45 341.47 110.63 359.00
1972 33.74 65.59 130.65 447.30 86.35 379.00
1973 33.34 143.64 196.45 580.55 137.75 621.50 
1974 55.56 188.85 303.50 589.94 291.56 650.50
1975 81.08 156.32 226.00 567.18 210.60 577.50
1976 153.33 268.02 342.17 1,542.38 209.82 1,283.04
1977 133.78 321.38 472.29 2,581.97 604.49 1,242.65
1978 133.23 307.49 516.40 1,800.73 433.30 2,401.58
1979 305.89 621.35 976.02 2,581.39 969.05 4,186.00
1980 613.17 1,004.92 1,380.96 6,185.40 1,630.00 8,206.85
1981 915.69 1,655.71 2,788.22 6,210.63 2,149.98 10,033.75
1982 1,081.58 1,882.05 2,325.30 9,084.73 2,212.04 18.676.16 

Sources: 	Zaire, Institut National des Statistiques, Annuaires Statistiques(Kinshasa: INS, various years); and World 
Bank, Commodity Trade and Price Trends (Baltimore: World Bank, 1983), p.78 (groundnuts). 
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APPENDIX 2: ELASTICITY ESTIMATES 
OF CROP OUTPUT SUPPLY 

It is generally postulated that expected 
crop producer prices, expected input prices, 
weather, and technology are the main deter-
minants of the output supply response in 
agriculture. 45 This general formulation is 
the basis for estimates of the elasticities of 
output for selected crops. The particularities 
of the Zairian farm sector are taken into 
account. 

Available evidence indicates that in the 
aggregate there is limited use of intermedi-
ate inputs such as fertilizers, pesticides, and 
high-yielding varieties by most Zairian peas-
ant farmers. 46 Consumption of fertilizers in 
Zaire during 1961/62-1965/66 averaged
0.2 kilograms per hectare of cultivated area 
compared with 1.2 kilograms per hectare 
during 1979/80-1981/82.47 The institu-
tional framework created by the colonial 
administration through which modern tech-
nologies and appropriate techniques of pro-
duction were to be gradually introduced into 
the farming sector has been dismantled and 
has not been replaced by an alternative.48  

To account for the dominant role of labor 
input in Zairian peasant agriculture, the 
wage rate is used in the output supply re-
sponse functions (Tables 25 and 26). 

Crop Supply Response 
Functions 

The four crops selected for this analysis
include two exportables (cotton and palm 

oil) and two importables (groundnuts and 
maize). Results for coffee were not accept­
able, probably because of substantial under­
reporting and smuggling.4 9 

Peasant production of palm oil competes 
for productive resources with that of staple 
food crops such as maize, rice, cassava, and 
plantains. The palm oil produced by millions 
of peasant farmers is assumed to be sub­
stantil1. Cotton isproduced in limited areas 
in northern and southern regions, where it 
competes with maize, cassava, and ground­
nuts. 

Groundnuts are mainly produced in the 
savannah areas, where maize and cassava 
are the most important competitors. In the 
northern and southern savannah zones, cas­
sava and maize are cultivated in mixed crop­
ping, whereas cotton and groundnuts are 
produced as pure crops. Inthe Zairian Basin, 
maize, cassava, plantains, and rice are planted
in amixed cropping system by peasant farm­
ers, while palm oil trees are generally cropped
alone. All these crops could compete with 
maize. 

The crop supply response equation can 
be formally written as 

Q, = 	 f(P1, P,, W, T), (23) 

where 
01 = output index for the crop of concern, 

P, = 	expected producer price index for the 
crop of concern, 

45S. L. Bapna, Aggregate Supply Response of Crops in a Developing Region (New Delhi: Sultan Chand, 1981).
0,Tshikala B. Tshibaka, "Intensification de I'Agriculture Traditionelle Zairoise: La Contribution des Engrals
Chimiques," Universit6 Natio;.ale du Zaire, Campus de Kisangani, Yangambi, 1974 (mimeographed); Tshuinza,
"Allocation et Utilisation des Ressou,ces dans l'Agriculture Traditionelle." 
47These data were provided by Food and Agriculture Organization of the United Nations, Fertilizer Review, 1982
(Rome: FAO, 1983). Data on fertilizer use per crop are not available. However, the bulk of fertilizer is used In
plantation agriculture. A substantial proportion of the fertilizer imported does not reach the farms because It is

wasted during distribution, storage, and marketing.
 
'8 N. M. Kapambwe, "La Relance des Cooperatives Agricoles au Zaire: Etude Particulitre de laCooperative des
Turumbu," Universit6 Nationale du Zaire, Campus de Kisangani, Facult( des Sciences Agronomiques, Yangambi,

1974 (mimeographed); and Tshikala B.Tshlbaka, "Analyse Ecotiomique de l'Effet de la
Chaux sur laProductivit6
de Sols Acides," Annales (Yangambi. Institut Facultaire des Sciences Agronomiques, 1980).
4QWorld Bank, Country Study: Zaire, p. 60. 
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Table 25-Indexes of wages in the private and public sectors, 1971-82 

Private Sector Public Sector 

Year 
Retail Price 

Index 
Nominal 

Wage Index 
Real Wage 

Index 
Nominal 

Wage Index 
Real Wage 

Inde;c 

(1970= 100) 

1971 
1972 

108.1 
122.7 

123.1 
132.0 

113.9 
107.6 

122.5 
130.0 

113.3 
105.9 

1973 136.5 132.0 96.7 130.0 95.2 
1974 172.5 145.1 84.1 159.9 92.6 
1975 
1976 

227.7 
398.3 

229.7 
364.1 

131.6 
91.4 

180.8 
232.0 

79.4 
58.2 

1977 641.5 454.4 70.8 242.0 37.7 
1978 
1979 

1,009.6 
2,131,6 

595.8 
636.9 

59.0 
29.9 

282.0 
579.1 

28.0 
27.2 

1980 
1981 

3,231.3 
4,506.9 

1,041.9 
1,657.5 

32.2 
36.8 

671.7 
831.5 

20.8 
18.4 

1982 6,200.0 2,692.3 43.4 1,030.2 16.6 

Sources: 	Banque Nationale du Zaire, Rapport Annuel 1975(Kinshasa: Banque Nationale du Zaire, 1976), p. 75; 
Banque Nationale du Zaire, Rapport Annuel 1979 (Kinshasa: Banque Nationale du Zaire, 1980), p. 106;
Banque Nationale du Zaire, RapportAnnuel 1982(Kinshasa: Banque Nationale du Zaire, 1983), p. 96. 

P, = expected producer price index of the dependent variable. Conceptually, in the 
competing crop, most general sense, total production is 

W = minimum wage rate index, and viewed as total supply in the market, if total 
demand includes that by farm households.50 

T = trend variable to account for other var- It isnot known exactly how farmers form 
iables. their expectations of crop prices. The tra­

ditional method is to consider last year's
Supply refers to the quantities offered prices or sowing time prices as the basis. 

for sale in the market at different prices. However, Nerlove argues that estimates of 
Total production is treated as the relevant supply response obtained by using last year's 

Table 	26-ndexes of the legal minimum wage data, 1973-82 
Retail Price Nominal Real Wage 

Year 	 Index Wage Index Index 

(1970 = 100) 

1973 136.5 132.0 96.7 
1974 172.5 145.1 84.1 
1975 227.7 169.2 74.3 
1976 398.3 222.3 55.8 
1977 641.5 232.0 36.2 
1978 1,009.6 265.8 26.3 
1979 	 2,131,6 355.2 16.7 
1980 	 3,231,3 377.0 11.7 
1981 	 4,506.9 388.5 8.6 
1982 	 6,200.0 442.3 7.1 

Sources: 	 Banque Nationale du Zaire, Rapport Annuel 1979 (Kinshasa: Banque Nationale du Zaire, 1980), p. 106;
and Banque Nationale du Zaire, RapporAnnuel / 982(Kinshasa: Banque Nationale du Zaire, 1983), p.96. 

5o Bapna, Aggregate Supply Response of Crops in a Developing Region. 
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prices are underestimated.5 He claims that 
farmers take prices of many years into ac-
count and that the weight given the price 
in preceding years declines over time. Al-
though Nerlove's expectation model has been 
the basis of many supply response studies 
in the past, it has been questioned by an 
increasing number of researchers.5 2  

Five price expectation models were 
tried by Bapna in his study of aggregate sup-
ply response of crops in India. Two of them 
were selected for this study. In the first, the 
farmer expects the last cropping season price 
to prevail in the current season-the ex-
pected price under this model is P, = P, 1. 
In te second, the farmer assumes a weighted 
average price for the three years. The weights 
ire 3, 2, and 1. This model seems more 
relevant to perennial crops such as palm oil 
trees. The txpected price in this case is 
computed: 

P2 - (3 P, I 2 Pt 2 f P, 3)/6. (24) 

The traditional approach of considering 
the preceding year's wage rate is adopted.5 3  

Producer prices and the wage rate are de-
trended, using the consumer price index as 
deflator, to avoid any multicollinearity prob-
lem between the trend and other explana-
tory variables. 

Available output and price data consti­
tute an additional problem. For instance, 
palm oil data refer to the country as a whole 
and do not distinguish peasant farms and 
plantations. It is evident that peasant farm-
ers and plantation owners differ in their 
supply responsiveness to own-price changes 
and to crop substitution possibilities. A 
peasant farmer can shift resources from 
palm oil to rice or maize production much 
more easily than a palm-oil plantation can. 
For a peasant farmer, the cross-price elas-
ticity of exportable crop output would be 
expected to be significantly different from 

zero, whereas that of export-crop plantations 
would be zero. Plantations are highly spe­
cialized, handling only one crop such as 
coffee or palm oil. In addition, the supply 
responsiveness to own-price changes would 
be greater for a plantation than for a peasant 
farmer because the latter has many more 
crop substitution possibilities. The extent 
of this bias in the regression results is hard 
to determine. In the case of palm oil, a down­
ward bias in the own-price elasticity esti­
mate and an upward bias in the cross-price 
elasticity estimate of palm oil output are 
likely to be introduced. This also will be the 
case for other crops produced in both peas­
ant and plantation agriculture. 

It is not known whether the aggregate 
producer prices published by Zaire's Depart­
ment of Agriculture are weighted to take 
into account the variability of output and 
prices among crop-producing areas. If the 
producer prices are not weighted, a bias 
would be introduced in the values of esti­
mates of parameters of concern. This may 
be the case for palm oil, groundnuts, and 
maize. However, cotton prices are the same 
throughout the country. Although the esti­
mates derived in this study may not be as 
accurate as would be desired, they do help 
assess the effects of the policies analyzed. 

Results and Discussion 

Due to the possibility of a high degree 
of autocorrelation, particularly when deal­
ing with limited time-series data, the full 
transform method was used to derive the 
regression equations for palm oil and other 
crops.54 The analysis shows that the output 
of palm oil is critically determined by the 
expected producer prices of palm oil and 
food crops (such as rice) as well as by the 
expected wage rate. 

" Marc Nerlove, Dyndomics of Supply: Istimationof Farners'Response to SupplyIBaltirnore, Md.: Johns Hopkins
 

University Press, 19581, pp. 87-111.
 
S2Bapna, Aggregate Supply Response of Crops in a Developing Region.
 

s 	Ibid. 
Gallant and Goebel, "Nonlinear Regression with Autocorrelated Errors." 

53 

http:crops.54


Table 27 presents the regression results estimate of cross-elasticity of palm oil withfor palm oil. 55 In both palm oil equations, respect to the producer price for rice is aboutthe fit is good. The regression coefficients -0.453. This suggests that there is a conflict
of the explanatory variables have the ex- between palm oil and rice production. Be­pected signs and are statistically significant, cause rice also represents other food crops,as indicated by the t-ratios in parentheses, one can infer a trade-off between palm oilexcept the wage variable in equation (A) and food crops in Zaire. Hence, a change inand the trend in both equations. However, the domestic producer price of palm oil rela­given the nature of the palm oil tree, equa- tive to food crops will significantly affect thetion (B), in which the three-year average production of palm oil.
weighted price is used as the expected price, These empirical results are illustrated inis most appropriate. Figure 5 (drawn from Tables 28 and 29),

The estimate of the palm oil own-price which shows an inverse relationship be­elasticity is 0.566 and is comparable with tween palm oil output and the producerthat reported for palm oil in Nigeria. 56 The price for rice but a positive one between 

Table 2 7-Regression results for palm oil, 1970-82 

Independent 
 Dependent Variable: InQ Palm OilVariable Equation A Equation B 

Constant 4.996 4.823 
(31.341I) (28.904)a

InP1 palm oil 0.343 
(2.
58 9)

b
 

InP1 rice -0.325 
(-2.747)

b 

InP 2 palm oil ... 
 0.566 
13.8401'

InP2 rice -0.453 
(3.315)

b 

InWage -0.076 -0.158 
(-1.551I) 
 (-I.666)'T -0.918 -0.011
 

R2 
(-0.5111 (-0.2211
 

0.99 0.98
 
1 
 0.029 0.268 

(0.100) (0.923)
Degrees of freedom 6 5 

Notes: P, stands for the producer price lagged one year (P,-). P2 Is the weighted average producer price forthree years (13P, , 4 2P, 2 + P, 31/6). Q stands for quantity.
The numbers in parentheses are t-values.The first step of the two-step full transform method is to estimate the model using ordinary leastsquares. The:, the autoregressive parameter 1)isestimated. The values of 1)are not signlficant.
 

Significant at the I percent level.
bSignificant at the 5 percent level. 
c Significant at the 10 percent level. 

5sIn the regression results, P, refers to the one-year lagged price, P2 to the weighted average price, and W, to
the one-year lagged wage rate.
 
56 Bond, "Agricultural Responses to Prices in Sub-Saharan African Countries."
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Figure 5-Indexes of palm oil output, and of the deflated producer prices 
for palm oil and rice, 1970-82 
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palm oil output and its own-producer price, 
The figure definitely indicates that there has 
been a close relationship between palm oil 
output and producer prices for food crops 
over the years. 

The wage rate is also a critical deter-
minant of palm oil output. The elasticity of 
palm oil with respect to the wage rate is 
about -0.158. This suggests that upward 
pressure on the wage rate will have, other 
things being equal, a negative effect on palm 
oil production. This finding offers substan-
tial evidence that rural-urban labor migra-
tion, by reducing the supply of farm labor, 
will exert upward pressure on wage rates 
and consequently a downward pressure on 
palm oil output. 

The regression coefficients for price var-
iables for cotton displayed the expected signs 
in all four equations (Table 30). But they 

are significant in equations (A)and (C)and 
insignificant in equations (B)and (D), where 
the trend variable appears as an explanatory 
variable. The wage rate regression coeffi­
cients are insignificant in all four equations. 
They have the expected sign in equations 
(A)and (C), where trend is not used as an 
explanatory variable. 

By dropping the trend variable (which 
represents a proxy for change in productive 
capacity and technology over time), equa­
tions (A) and (C) provide own-price elas­
ticity estimates of cotton output of 1.446 
and 1.975. These estimates are rather high 
and biased, but they appear to be highly 
significant. The inclusion of the trend vari­
able improved the fit but lowered the t­
values of the price elasticities in equations 
(B)and (D). This could be due to multicol­
linearity. In any event, an elasticity estimate 
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Table 28-Average producer's price for major agricultural commodities, 
1970-83 

Rice Cassava Palm Oil 
Year Maize (Milled) (Dry) Groundnuts Coffee (Seed) Cotton 

(Z/metric ton)
 
1970 16.00 31.70 
 9.00 22.00 164.00 90.00 35.001971 20.00 50.00 11.00 40.00 166.00 106.00 57.501972 23.00 75.00 13.00 40.00 207.00 133.00 57.501973 29.00 100.00 16.00 80.00 221.00 162.00 58.501974 41.00 133.30 23.00 80.00 243.00 212.00 60.001975 80.00 150.00 76.25 133.00 255.00 215.00 80.001976 117.50 379.20 175.00 187.00 320.00 403.00 200.001977 160.00 666.70 210.00 322.00 554.00 588.00 200.001978 250.00 1,113.30 336.00 554.00 997.00 858.00 400.001979 1,600.00 2,783.30 1,015.00 2,065.00 4,040.00 2,340.00 750.001980 1,160.00 3,266.70 1,290.00 2,170.00 4,563.00 2,120.00 1,014.001981 1,170.00 3,708.30 2,020.00 3,500.00 6,000.00 2,980.00 1,480.001982 1,330.00 5,833.30 2,000.00 3,670.00 6,000.00 4,670.00 2,100.001983 1,600.00 10,666.60 3,650.00 4,500.00 11,000.00 8,483.00 3,500.00 

Sources: Unpublished data from Zaire, D~partement de l'Agriculture, Division des Statistiques Agricoles, Kinshasa,and Zaire, D6partement de l'Economie Nationale, Conjoncture Economique, Kinshasa.Notes: The price of paddy has been divided by 0.60 (I kilogram of paddy gives about 0.60 kilograms of milledrice) in order to get the farm-gate price of milled rice. This transformation has been performed to comparethe world market price with the producer price of rice in Zaire. These price data were collected at the 
village mark.et level. 

Table 2 9-Output of selected major crops, 1963-83 
Year Maize Rice Groundnuts Palm Oil Coffee Cotton 

(1,000 metric tons) 
1963 252 
 60 130 185 
 49 43
1964 237 55 122 
 171 44 
 40
1965 232 49 
 137 120 30 
 19
1966 270 
 91 149 124 37 
 20
1967 297 
 100 163 
 149 37 24
1968 326 
 117 181 
 242 63 
 45
1969 350 
 130 200 
 245 68 60
1970 428 179 267 170 
 59 49
1971 436 184 
 278 178 
 65 58
1972 452 196 282 166 68 
 51
!973 459 99 299 153 57 
 68
1974 477 201 
 303 146 69 
 47
1975 4Y5 
 207 308 
 145 51 27
1976 504 
 212 315 
 129 89 24
1977 510 
 218 319 
 105 56 33
1978 500 225 306 99 
 77 15
1979 536 
 223 334 
 98 60 19
1980 562 240 339 93 
 74 29
1981 639 245 
 347 91 71 
 21

1982 687 
 251 357 89 
 68 ...
 
1983 668 258 
 367 81 63 
 ...
 

Sources: Zaire, D~partement de l'Agriculture, Division des Statistiques Agricoles, Kinshasa, unpublished data,1983; Zaire, Institut National des Statistiques, unpublished data, 1983; and Banque Nationale du Zaire,
Rapport Annuel (Kinshasa: Banque Nationale du Zaire, various years). 
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Table 30-Regression results for cotton, 1970-82 

Independent Dependent Variable: InG Cotton
 
Variable EquationA Equation B EquationC Equation D
 

Constant 4.486 3.406 3.801 2.727
 
14.772)' (2.360)b (3.41 0) 
 (2 . 3 5 0 )b
 

In P cotton 1.446 0.809 ......
 
(1.729)' (0.839)
 

In P maize -0.731 -0.190 .....
 
(-2.03 7)b (-0.343)
 

In P2 cotton ... ... 1.975 1.239
 
(1.869)' (1.223)
 

In P2 maize ... ... -0.986 -0.135
 
(1.994)b (-0.280)
 

In Wage -0.809 0.378 -0.962 0.839
 
(-1.032) (0.281) (-1.119) (0.654)
 

Trend ... 	 -0.347 ... -0.682
 
(-1.068) (-1.730)'
 

R2 0.38 0.44 0.41 0.63 

1) -0.060 -0.166 -0.050 -0.074
 
(-0.2101 (--0.583) (-0.165) 1-0.2451
 

Degrees of freedom 7 6 6 5 

Notes: P, stands for the producer price lagged one year (P 0. P2 is the weighted average producer price for 
three years (13P, , f 2P, 2 , P, 1l/ 6). 0 stands for quantity. 

The numbers in parentheses are t-values. 
The first step of the two-step full transform method is to estimate the model using ordinary least 

squares. Then the autoregressive parameter p is estimated. The values of 1)are not sigoificant. 

Significant at the I pelcent level. 
b Significant at the 5 percent level. 

Significant at the 10 percent level. 

with a wide confidence interval that is un- this study could be misleading. However, 
biased is preferable to a biased one with a an own-price elasticity for cotton of about 
high level of significance. Own-price elas- 0.809 could be regarded as acceptable.
ticity estimates derived from equations (B) The regression results show that maize 
and (D)are respectively 0.809 and 1.239. competes with cotton in production incotton-

According to Bond, Diejomaoh found growing areas. The cross-elasticity of cotton 
that short-run own-price elasticity estimates output with respect to maize price varies 
for cotton output in Nigeria were about 0.07. between -0. 135 and -0.190. The regression 
For Sudan, Bond's estimate of own-price elas- results are inconclusive as to the importance
ticity of cotton output was about 0.39. Two of the wage rate variable. This could be be­
other siudies conducted by the same author cause hired labor is seldom used in cotton 
estimated the own-price elasticity of cotton production. 
to be 0.25 for Uganda as a whole and 0.67- The direction of the rel3tionships be­
0.73 for Buganda/Uganda. 57 These estimates tween cotton output, cotton own-producer 
were obtained with a Nerlovian-type model prices, and maize producer prices is as clear 
where crop yield was used as a dependent as in the case of palm oil. However, a close 
variable rather than total output. Comparison observation of Figure 6 shows that cotton 
of these elasticity estimates with those in output and price both display a declining 

s?Ibid. 
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Figure 6-Indexes of cotton output, and of the deflated producer prices for 
cotton and maize, 1970-82 
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trend over time, suggesting a positive rela- wage rate and the trend variable in equation
tioriship between cotton output and the cot- (A) (Table 31). lit addition, the wage rate 
ton producer price. However, little can be coefficient in equation (A)iswrongly signed.
said about the relationship between maize Equation (B), having weighted expected
producer prices and cotton. However, one prices (P2 groundnuts and P2 maiie), seems
should note that the cotton producer price to describe the groundnut supply iesponse
continues to be fixed by the government much better than that using one-year lagged
and the same producer price isapplied both prices as expected prices (PI groundnuts
to northern and southern cotton regions. and P, maize). Hence, the groundnut equa-
The producer prices for maize prevailing in tion (B)will be used to derive the estimates 
these areas differ and do not necessarily of output elasticities with respect to crop
reflect the average producer price for maize prices and the wage rate. 
used in this study, which refers to the coun- The own-price elasticity of output for 
try as a whole. A good estimation might groundnuts is about 0.544. This is compar­
have been possible if the producer price for able to the result derived for Nigeria. Bond 
maize prevailing in each cotton-growing area reports that Olayide found own-price elas­
had been available. ticity of output for groundnuts in Nigeria

All the regression coefficients for ground- within the range of 0.24 and 0.79 deter­
nuts are statistically significant except the mined by Bond.58 The cross-elasticity of 

58Ibid. 
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Table 31-Regression results for groundnuts, 1970-82 

Dependent Variable: Q Groundnuts 
Variable Equation A Equation B 
Independent 

Constant 94.486 81.365 
(9.572)a (9.391)' 

P, groundnuts 0.034 ... 
(3.241 )b 

P, maize -0.026 ... 
(-3.0 86)b 

P2groundnuts ... 0.104 
(6.073)' 

P2 maize ... -0.076 
(-5.532)' 

Wage 0.018 -0.081 
(0.859) (-2.870 )b 

Trend 0.109 2.278 
(0.099) (2.281 )b 

2
R 0.98 0.99 

1) 0.253 0.392 
(0.905) (1.415) 

Degrees of freedom 6 5 

Notes: P, stands for the producer price lagged one year (P, ). P2 is the weighted average producer price for 
three years (;3P, I + 2PI 2 + Pt - 31/6). 0 stands for quantity. 

The numbers in parentheses are t-values. 
,The first step of the two-step full transform method is to estimate the model using ordinary least 

squares. Then the autoregressive parameter 1 is estimated. The values of p are not significant. 
Significant at the I percent level. 

b Significant at the 5 percent level. 

groundnut output with respect to the maize 
price is -0.294, suggesting that there is a 
conflict in production between groundnuts 
and maize in groundnut-growing areas. The 
elasticity of groundnut output with respect 
to wage amounts to -0. 127. In sum, both 
a change in the groundnut producer price 
relative to maize and a change in the wage 
rate will have significant effects on ground-
nut output. Figure 7 further illustrates these 
findings Pnd discloses the strong relation- 
ships between groundnut output and ground-
nut and maize producer prices over time. 

In Table 32, equations (A), (B), and (C) 
for maize have their maize price regression 
coefficients wrongly signed; only equation 
(D) issignificant. The regression coefficients 
for cotton price display the wrong sign in 

equations (A) and (C), where the trend is 
used as an additional explanatory variable. 
Because of poor results, all four equations 
could not be used to estimate the price elas­
ticities of maize output. 

Nevertheless, equation (D)could be used 
to estimate the elasticities of maize output. 
However, this estimate will be biased be­
cause the time variable that also explains 
the variation in output is dropped. The own­
price elasticity of maize output estimated 
from this equation is about 0.121. Using 
different model specification, Oyejide found 
that the elasticity of maize output with re­
spect to its own price to be about 0.25 in 
Nigeria.59 

The cotton price regression coefficient 
in equation (D), although insignificant, is 

59 T. Ademola Ovejide, The Effects of Trade and Exchange Rate Policies on Agriculture in Nigeria, Research 
Report 55 (Washington, D.C.: International Food Policy Research Institute, 1986). 
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Figure 7-Indexes of groundnut output, and of the deflated maize producer
prices for groundnuts and maize, 1970-82 
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Sources: Calculated from unpublished data provided by the Government of Zaire.
 

negative, suggesting a possible conflict be-
tween maize and cotton ir. production. Be-
cause the regression coefficient for the price
of cotton is not statistically different from 
zero, one could infer that a change in the 
price of cotton does not present a real threat 
to maize production. Unlike maize, cotton 
is marketed in Zaire through official chan-
nels, which are poorly organized and unre-
liable. Farmers may not be prepared under 
these conditions to significantly curtail the 
production of maize, a secure source of cash 
income, even ifthe relative prices favor cot-

ton. This explains at least partly why, the 
cotton producer price is not a significant
variable affecting maize output in Zaire. 

Figure 8 shows increasing trends in both 
output and producer prices for maize during
1970-82. While the cotton producer price 
was declining, maize output was increasing
but at a moderate rate. Figure 8 indicates a 
somewhat close relationship between maize 
output and maize and cotton producer
prices. The regression analysis, however, 
does not forcefully bring out these relation­
ships. 
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Table 32-Regression results for maize, 1970-82 

Independent 
Variable EquatonA 

Dependent Variable: 0 Maize 
EquationB Equation C Equation D 

Constant 73.501 101.821 70.119 96.077 
(16.849)' (29.204)' (4.790)' (30.763)' 

P, maize -0.018 -0.011 
(-4.b;6)' (-1.4481 

P, cotton 0.073 -0.068 .. 
(6.532)" (-2.59 8)b 

P2 maize -0.025 0.022 

P2 cotton ... ... 

(-0.921) 
0.105 

(I.739)c 
-0.018 

Wage -0.130 -0.106 
(1.429) 

-0.153 
(-0.444) 
-0.040 

(-5.713)' (-2.019 )b (-1.344) (-0.6891 
Trend 2.981 ... 3.330 ... 

(6.547)' ... (1.879)c ... 
R- 0.95 0.89 0.96 0.96 
p, -0.075 -0.300 -0.027 0.290 

(-0.261) (-.091) 1-0.089) 11.004) 
Degrees of freedom 6 5 7 6 

Notes: P, stands for the producer price lagged one year (P, ). P2 is the weighted average producer price for+
three years (13P, I 2P, 2 f Pt 31/6). 0 stands for quantity.
The numbers In parentheses are t-values. 
The first step of the two-step full transform method Is to estimate the model using ordinary least 

squares. Then the autoregressive parameter p) is estimated. The values of p are not significant. 
Significant at the I percent level.
 

b Significant at the 5 percent level.
 
cSignificant at the 10 percent level. 
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Figure 8-Indexes of maize output, and of the deflated producer prices for 
maize and cotton, 1970-82 
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