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ABSTRACT 

In this study an attempt is made to analyze trade, output and 

employment in Zimbabwe. A relatively small macroeconometric mode! 

of the Zimbabwean economy is developed as a tool to facilitate the 

analysis. It is demonstrated that the mode! is stable, its 

forecast ing power is very good and therefore can be used as a 

powerful tool for policy prescription, evaluation and forecasting. 

The findings of the study are confidence-inspiring. In the areas 

of trade flows, the activity (income and capacity output) and priee 

elasticities invariably exceed unity, strongly suggesting that the 

Marshall-Lerner-Robinson conditions are sat isfied. This impl ies 

that there is great scope for the use of the exchange rate as an 

instrument of effective import management and resource allocation. 

Import compression and the consequent low levels of overall 

capacity utilization are shown to have been sorne of the major 

bottlenecks to growth in the economy. If these twin problems are 

effectively addressed,there is real room for increasing national 

output and employment opportunities. Furthermore , it is also 

inferred, on the basis of the findings of the study, that there is 

great scope for the use of monetary and fiscal policies as 

effective tools to check inflation, 

consumption and hence national welfare . 
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CHAPTER 1 

INTRODUCTION TO THE STUDY 

1.1 THE PROBLEM OUTLINED 

For the last decade or so, Zimbabwe has gone through what might 

be best characterized as "stop-start" growth. There is sorne 

consensus among both local and international economie observers 

that the major obstacles to high and sustainable growth are 

chronically high public sector budgetary deficits, stagnant levels 

of investment (especially in the material production sectors), 

import compression, and relatively low levels of capacity 

utilization across all sectors of the economy. 

The above constraints to growth can be explained as follows. The 

government of Zimbabwe inherited a lop - sided economy at the time of 

independence /in 1980. The colonial administration had been 

concerned wi th rapid deve l opmen t of the modern se ct or of the 

economy which, regrettably, came to be identified with excessive 

investment in white commercial farming and urban areas at the 

almost total neglect of the so-called communal lands which are home 

to the majority of the population. 

For both political and equity considerations, it was therefore 

paramount for the government to embark on a massive programme of 
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public investment to redress inherited inequalities in terms of 

access to facilities and infrastructure. As a result of the massive 

public investment made over the last ten years, it is therefore no 

wonder that sorne impressive gains have been made in the areas of 

health, education, access to credit, marketing and extension 

services for peasant farmers. An unfortunate outcome of the high 

level of public investment has been the crowding out of private 

investment. Second, high levels of public expenditure, as is weil 

known, generate a whole range of other negative effects on the 

economy such as inflationary pressures, balance of payments 

disequilibria, excessive intervention by government in financial 

and money markets and monetary accommodation. 

Import compression in the economy is the result of the imbalance 

between exports and capital inflows on the one hand and total 

foreign exchange requirements in the economy on the other. Faced 

with this situation, the governmentls response has been the 

fami l iar one in many foreign exchange-strapped deve loping 

countries. Until 1990 when a phased tracte liberalization experiment 

was embarked upon, a detailed and rigidly enforced foreign exchange 

rationing scheme was in place. Importers of all but the most 

essential goods had to g~ through an exacting process of import 

license and foreign exchange ~pplication procedures. In addition, 

customs duties, often in excess of 60% were levied on a wide range 

of raw materials, intermediate and capi tai goods imports. The 

combined impact of cumbersome import procedures and prohibitive 

import duties has been low rates of capacity utilization in ali 
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sectors of the economy. Mining and manufacturing have been the most 

affected sectors in terms of under-utilization of capacity, often 

operating at rates below 50%. This reflects the heavy dependence of 

the mining sector on imported capital goods and the high share of 

imported raw materials and intermediate goods in manufacturing 

output. Low rates of capaci ty ut i 1 izat ion are therefore another 

factor that helps to explain low levels of private investment. 

Once an economy is plagued with high budgetary deficits, low or 

stagnant levels of private investment,import compression and low 

rates of capacity utilization, the perverse repercussions on the 

real sectors of the economy are fairly straightforward. Among the 

major perverse repercussions of these constraints on the economy 

hav e been sluggish GDP growth rates and a rapidly rising national 

unemployment rate that is currently estimated at well over 20%. 

It is against the backdrop of the problems and constraints 

sketched above that Zimbabwe embarked on a structural adjustment 

programme (SAP) beginning in 1990. It is also against this 

background that research efforts are needed to cast sorne light on 

the country ' s prospects in effectively resolving the major 

constraints to growth. Further, and perhaps more importantly, such 

research efforts can go sorne way in improving the whole process of 

policy formulation, analysis and evaluation in the Zimbabwean 

context. 
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1.2 OBJECTIVES OF THE STUDY 

This study was motivated by the desire to develop an analytical 

framework within which sorne of the key problems currently faced by 

Zimbabwe can be analyzed. Our focus in this study is analysis of 

the performance of the Zimbabwean economy through examination of 

its trade performance and how this affe~ts consumption, investment, 

the domestic priee level, output and employment. Analysis of the 

chronic high public expenditure and the resultant budgetary 

deficits has been addressed in sorne detail in recent years Lsee, 

for example, Morande and Schmidt-Hebbel (1991)J and is therefore 

not considered. 

In this study a small macroeconometric madel of the Zimbabwean 

economy is constructed with its major focus on trade. In 

constructing the madel, the overriding objective is to use it as a 

tool for sorne detailed analysis of the performance of the 

Zimbabwean economy. Such an analysis is useful in providing an 

informed basis for policy making, evaluation and forecasting. More 

specifically, the issues to be closely addressed are the following. 

- First; the responsiveness of merchandise imports and experts 

to economie activity (GDP and output capacity) and relative 

priee vari~bles is investigated. The parameters obtained 

from empirical estimation allow sorne conclusions to be drawn 

regarding Zimbabwe's prospects in the area of trade 

liberalization and indeed the whole ~rocess of economie 

reform. 
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- Second, the determinants of consomption and investment in 

the economy are investigated. The aim here is to get 

insights into factors that could be manipulated by the 

authorities in order to stimulate or suppress aggregate 

demand and supply. 

- Third, priee stability is of the utmost importance in 

d~termining the success of any economie programme, and this 

includes structural adjustment programme (SAP). The causes 

and dynamics of inflation as measured by the consumer priee 

index and the GDP deflator are therefore two other 

macrovariables examined in this study. 

- Fourth, it has been briefly noted above that stagnant 

investment, import compression and low rates of capacity 

utilization seem to exert a perverse impact on output and 

employment growth. The study therefore attempts to 

quantify the impact of these variables on output and thus 

help to confirm or negate our apriori belief1. In addition, 

the responsiveness of employment to output and real wages in 

three key sectors (agriculture, mining and manufacturing) is 

also investigated. 

1rn the context of developing economies, it is widely 
recognized that the amount of imports (raw materials, intermediate 
and capital goods), capacity utilization and investment are closely 
related. For this reason,the use of actual capital stock utilized 
rather than absolute capital stock as the relevaqt explanatory 
variable in a production fonction captures in one shot the role 
played by the three variables in output determination and bence 
circumvent the problem of multicollinearity. 
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- Fifth , on the basis of the results obtained from empirical 

investigation, policy implications are examined. The 

usefulness of the madel as a tool for forecasting is also 

discussed and demonstrated. 
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CHAPfER 2 

THE ECONOMY 

2.1. OVERVIEW 

2.1.1 Before independence 

In tracing Zimbabwe ' s economie fortunes over the last decade or 

so the country ' s economie history covering the years 1965-1979 

provides a useful background and therefore a brief review of sorne 

of the major developments over these years is attempted. 

The period 1965-71 could be referred to as the "golden age " 1 in 

the country's economie history. During this period real GDP grew by 

an impressive 9% per annum on average and a strong industrial 

foundation was established, especially in the manufacturing sector. 

It was during this period that car assembly, bicycle manufacture, 

1This characterization of economie performance over this 
period is even more apt wheQ it is recalled that the country was 
going through UN economie and political sanctions that were 
intended to force the white minority colonial administration to 
grant independence. Contrary to what observers believed, the 
economy actually boomed following the imposition of sanctions and 
hence economie developments of this period have often been looked 
at as a "paradox". The "paradox" is, however, eas i ly torn apart 
when the part played by South Africa in helping Zimbabwe to beat 
the sanctions is considered. The resourcefulness and sheer 
determination of the beleaguered administration to survive under 
conditions of isolation no doubt also played a part as explained in 
the text. 
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cotton spinning and textile manufacture became established in the 

country on a significant scale. In short, the era was one of 

intensive import substitution industrialization driven by the 

desire to make a mockery of sanctions and to create conditions for 

sustainable growth. Sustainable growth would yield double 

dividends. On the one band, it would ensure that the white 

population enjoyed a relatively high standard of living and thus 

continue to support the status quo. On the other hand, it would go 

sorne way to improve the living conditions of the black majority and 

thus perhaps reduce the agitation for political change. 

The buoyant growth phase could not last for long, however. The 

years 1972-1979 were characterized by sluggish growth. In tact, by 

the beginning of the 1970s decade, i t appeared 1 ike the "easy 

phase" of import substitution industrialization had been exhausted. 

For the first time in almost 8 years, the economy shrank in 1972 

when a negative growth rate of 2.4% was recorded LCentral 

Statistical Office (CSO) Quarterly Digest of statistics (1980), own 

calculationsJ. Although growth recovered in 1974, the impressive 

gains of the "golden age" were never attained again until 1980. 

The failure of the economy to repeat the performance of the 

period 1965-71 can be easily explained by two main factors. The 

first relates to the exhaustion of the "easy phase" of import 

substitution industrialization as noted above. The second factor, 

and perhaps the more significant, was the dislocation in economie 

activities brought about by escalation of the war that eventually 

brought independence at the beginning of 1980. 
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2.1.2 After independence 

The period between 1980 and the present can be conveniently 

divided into two phases for purposes of simplifying exposition. 

The first phase covers the years 1980-1982 while the second covers 

the subsequent years up to the present. 

Soon after independence there was a dramatic increase in 

economie growth, largely accounted for by good weather which gave 

rise to bumper harvests. The confidence in the economy both on the 

part of domestic and foreign investors brought about by end of 

hostilities and the return of the country into the international 

fold undoubtedly also played a part. It is therefore no coïncidence 

that almost every economie indicator recorded a positive growth 

rate in 1980 and 1981 as table 1 shows 2• As indicated, total GDP 

grew by 10.8 and 11.8%, exports by 1.7 and 6.4%, imports by 27.8 

2A few issues in the table deserve further clarification. The 
negative growth in output in the mining sector in 1980 and 1981 can 
be explained by the long lag that it takes to rehabilitate mines 
and increase growth. Many mines had been closed in the period 
leading to independence and therefore had to be brought to full 
production in the aftermath of independence. The part played by 
international priee trends for minerais in influencing the supply 
of minerais should also not be ignored. 

The fall in agricultural employment in the face of a sharp rise 
in output of the sector would appear to present a paradox. This is 
largely explained by the sharp rise in agricultural wages over this 
period as the result of the introduction of minimum wage 
regulations by the new government which reduced employment in the 
white-dominated commercial agricultural sector. Most of the gains 
recorded in agricultural output were, however, from the once 
neglected peasant sector. The sector responded dramat ically in 
typical rational profit maximization fashion once incentives like 
credit and extension services had been put within the reach of the 
peasants. 
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and 12.7%, private consumption by 4.9 and 15.6% and aggregate 

investment by a staggering 50.5 and 38.3% in 1980 and 1981 

respectively. 

The above growth rates are remarkable by any standard. 

Regrettably, they were short-lived and have not been recorded again 

over the last 10 years. Since 1982, Zimbabwe has gone through what 

can best be characterized as "stop-start" growth. There was a fall 

in overall GDP growth from 11.8% in 1981 to 3.4% in the following 

year and to a minuscule 1.3% in 1983. In 1984 there was a complete 

reversa 1 in trends wh en a negative GDP growt h rate of 1. 8% was 

recorded. There was a hesitant recovery in 1985 when a growth of 

4.6% in GDP occurred. This "stop-start " GDP growth trend has 

continued to the present and a glanee at the other economie 

indicators tells the same story. 

The growth rate of imports in recent years has never recovered 

to the 1980 and 1981 rates, suggesting that there has been 

considerable compression of import demand over the last decade. 

Aggregate investment has fallen from a remarkable 50.5% attained in 

1980 to a trickle 5% in 1988. 

Data on the composition of GDP covering the years 1980-1988 cast 

the same picture as that drawn from the growth rates of sorne 

indicators. As a percentage of GDP, the facts are as follows. 

Experts have remained stagnant at about 30%, imports have fallen 

from fallen imports from 33.3% to 22.8%, private consumption from 

64 .. 5 to 51.5% and aggregate investment from 18.8 to 14.7%. 
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2.2 MAJOR SOURCES OF EXPORT EARNINGS 

Three sectors of the economy agriculture, mining and 

manufacturing - contribute more than 90% of the country's foreign 

exchange earnings. The share of agriculture has stood at an average 

of 30% over the last decade, while those of mining and 

manufacturing have averaged 39% and 25% respectively over the same 

period3• 

Experts from each of the three sectors are heavily concentrated 

on a few commodities and goods. Tobacco, popularly referred to as 

the "golden leaf" in Zimbabwe (a term that reflects the importance 

of the crop) makes up about 45-50% of export earnings from the 

sector. In the mining sector the major mineral commodity bath in 

terms of domestic value and export earnings is asbestos. Its 

contribution to export earnings originating from the mining sector 

has averaged 35-45% over the last 10 years. Cotton yarn, textiles, 

shoes, travelling bags and apparel stand out as the major experts 

of manufactures. 

These statistics on composition of experts convey an unpalatable 

message. The fact that the country is dominated by primary 

commodities for its export earnings is nothing more than a 

restatement of the now too familiar plight of Ides in international 

tracte. The priees of primary commodities are determined on world 

3
The statistics quoted here with regard to export earnings 

or ig ina ting from agriculture, mini ng and manuf ac turing and the 
major commodities and goods produced in the three sectors are based 
on own calculations using data obtained from Government of 
Zimbabwe, CSO Quarterly Digest of Statistics, various issues. 
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commodity markets which means that commodity producing countries 

(perhaps with the exception of oil producers) are priee takers. The 

dominant position of tobacco regard i ng export s from the 

agricultural sector means that in years of droughts, losses in 

export earnings can be considerable. 

Furthermore, and more impbrtantly, empirical research on trade 

has reasonab l y demonstrated that both the supply and demand 

elasticities of manufactures exports with respect to domestic 

supply capacity and foreign income are invariably higher than those 

of total or commodi ty exports. The message that arises from the 

above observations is clear enough: policies that are directed at 

promotion of manufactures, both in terms of expanding the domestic 

supply base and access to international markets are more rewarding 

i n the medium and long-term. 

2.3 SAP AND TRADE LIBERALIZATION 

2.3.1 The objectives of SAP 

It was in recognition of the problems facing the economy as 

outlined in chapter 1 that Zimbabwe embarked on a structural 

adjustment programme beginning in November 1990. The major 

objectives of SAP in Zimbabwe may be summarized as follows. 

- reduction of the public sector budget deficit from the pre 

SAP levels of 10% or more to 5% or less of GDP by 1995. 

-a phased programme of trade liberalization. 
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-privatization or commercialization of public enterprises. 

-deregulation of factor, assets and goods markets. 

-strengthening of institutional capacity through the 

establishment of a streamlined, competent and adequately 

rewarded civil service. 

-implementation of cost recovery measures in the provision of 

social services like education and health and thus increase 

the resources with which to improve the quality of education 

and health services and hence the human resource base. 

2.3.2 The policy instruments of SAP 

For the above objectives of SAP to be realized, a number of 

policy instruments have to be put to work. Sorne of the major 

instruments are outlined below. 

Monetary and fiscal policies are the tools with which the public 

sector deficit is going to be reduced from over 10% to the desired 

level of 5% or less of GDP by 1995. It may be too early to make any 

solid conclusions at this stage but there is sorne evidence to date 

that serious efforts have been made by the authorities to move 

towards the attainment of this fundamental objective. On the 

monetary side, interest rates have been raised to levels that are 

weil above the prevailing inflation level. For example, the bank 

lending rate rose from 18% to 30% between the period of September 

1991 and January 1992. Over the same period, inflation, as measured 

by the consumer priee index, increased from 22% to 26% (see Reserve 
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Bank of Zimbabwe, Quarterly Economie Review, March 1992 for recent 

trends of sorne of the important macrovariables). On the fiscal 

s ide, reduction in bath persona! and corporate incarne tax rates 

took effect at the beginning of April 1992 . The top marginal tax 

rate for those earning Z$45 000 or more in a year was reduced from 

60% to 55% while the corporate tax rate fell from 45% to 42% (see 

Minister of Finance's Budget Proposais in The Herald, August 1, 

1991). 

Positive real interest rates are intended to discourage 

consumpt ion and speculative investment in faveur of saving and 

productive investment activities. Similarly, reduction of tax rates 

is mainly directed at the promotion of savings mobilization which 

in turn should increase the availability of investible funds. 

On the part of government, expenditure reduction is going to be 

largely effected through streamlining of the civil service, graduai 

phasing out of subsidies to public enterprises and on most consumer 

goods except the very basic essentials. It is planned to eliminate 

completely subsidies to public enterprises by the year 1995. By 

then, ali of these enterprises should either have been privatized 

or, if not, be in a position to observe the laws of the market or 

else fall out of the market race. 

The purpose of trade liberalization is the replacement of the 

old regulated trade environment with a market driven one.The 

essential elements of the new trade regime that should emerge 

include abolition of quantitative -restrictions on imports in faveur 

of a tariff-based system, the use of the exchange rate as an 
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instrument of import demand management and provision of export 

subsidies. Furthermore, exporters ' access to foreign exchange has 

been immensely enhanced by the introduction of an export retention 

scheme as from the beginning of 1991. The progression of the scheme 

to date has been as follows. At i ts ince pt ion, export ers were 

allowed to retain 25 % of their export earnings. The figure was 

revised upwards to 35% with effect from the beginning of the third 

quarter of 1991. It is intended to raise the figure again and 

f i nally maintain it at 45%. 

Increased availability of foreign ex change earnings to 

exporters, it is hoped, allows them to readily source for imported 

raw materials, intermediate and capital goods and thus considerably 

reduce the rather high rate of capacity under-utilization that had 

become a character i stic feature of the economy over the last 

decade. Above all, allowing exporters to re tain part of the ir 

foreign exchange earnings wi 11 act as a powerful stimulant for 

suppliers of exports to expand the economy ' s output capacity 

significantly and thus increase output, investment, consumption, 

employment, exports, etc. 

Under Zimbabwe ' s trade liberalization programme, it has been 

recognized that increasing the supply of tradeables is one thing 

while finding a market is quite a different matter. Accordingly, 

Z IMTRADE was incorpora t ed and be gan i t s operations in November 

1991. The organization has been charged with the task of making 

intensive efforts to identify and seize export market opportunities 

at both the regional and international level. 
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factor, asset and goods markets 

following pol icy instruments. 

is being 

A Labour 

Relations Bill bas been submitted to Parliament and once turned 

into an act, will replace the Labour Relations Act of 1985 and its 

various amendments. The new act will bring about fundamental 

changes in the field of labour in Zimbabwe. The determination of 

wages and ether benefits, hiring and dismissal procedures are sorne 

of the issues that are going to be left completely to be decided on 

the basis of collective bargaining between employers and workers. 

Government interference with the operations of the labour market 

are going to be reduced to the barest minimum. 

The measures that are designed to liberalize the asset and goods 

market have already been discussed earlier on in this section and 

to a large extent the determination of the nright prices n on these 

markets is now a function of the market mechanism. For example, 

since SAP was embarked upon in November 1990, subsidies on many 

consumer goods have be en reduced or elimina t ed. The country ' s 

financial markets, which are fairly well developed and have been 

relatively liberalized for a long time, enjoy increased flexibility 

un der SAP insof ar as the y can vary l end i ng, savings and ot ber 

interest rates within defined ranges. 

Finally, the objective of strengthening institutional capacity 

is being pursued on two fronts. It is now widely recognized that 

the efficiency with which a country ' s civil service analyses and 

executes macroeconomie pol icy goals is of crucial importance in 

determining success or otherwise. The things that must be put in 
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place to create a competent civil service are also conventional 

wisdom . They include payment of competitive salaries, 

rationalization of the rewards system in such a way that the 

competent are rewarded and the incompetent penalized, ensuring that 

people are put in jobs for which they have the requisite skills and 

avoiding underemployment. 'l'he Zimbabwe government ' s strategy to 

streamline the civil service consists of freezing recruitment, 

abolition of redundant posts and offering incentives for early 

retirement, especially for those in administrative posts. To date, 

the size of the civil service has been reduced by 6000 through the 

above measures and the exercise is ongoing. The reasoning is that 

awarding competitive rewards will be within government's reach when 

the civil service staff complement is reduced to 75% of its pre-SAP 

leve l. 

The second angle of attack consists of improvement of education 

at the primary, secondary and tertiary levels in qualitative 

terms
4

. As part of this effort, cost recovery measures have been 

put in place with effect from January 1992. School fees have now 

been re-introduced at primary level and "free" medical care is now 

restricted to the poorest segments of the society, namely, the 

unemployed and those with an annual incarne of Z$1 800 or less in a 

year. These cost recovery measures are premised on the recognition 

4
According to the Ministry of education, improvement of the 

quality of education is going to be mainly achieved through the use 
of two related strategies. First, no more new schools are going to 
be bui l t over the next four years or so. Rather, the emphas is is 
now going to be on concentration of available resources to upgrade 
facilities at existing schools. Second, cost recovery measures are 
going to be implemented. 
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by government that if services and facilities have ta be maintained 

at reasonable standards then those who can pay should bear part of 

the cast. 

It goes without saying that the above objectives and strategies 

of SAP are designed ta create the necessary conditions for 

sustainable economie growth. In fact, sorne rather ambitious targets 

have be en set up under Zimbabwe' s SAP exper imen t. I t has be en 

planned that experts grow by an average of 5% per year ta provide 

the resources needed t o finance the import requ i rement s of the 

economy and thus expand capacity. GDP is expected ta grow at an 

average of 9% per year over the period 1991-1994 and then stabilize 

at 5% per year as from 1995 onwards. Employment generation targets 

have been set at 5% or higher per year during the period 1990-1995 

Lsee Zimbabwe Government (1991) for details on the targets of the 

economie reform programmeJ. 

Like all social experiments, nobody can tell with any degree of 

assurance what the outcome of Zimbabwe's SAP experiment is going ta 

be. And yet, there is a high degree of optimism, albeit a guarded 

one, on the part of the donor community and the country's business 

sector regarding the prospects of SAP in Zimbabwe. Part of this 

optimism is, no doubt, premised on the fact that Zimbabwe has one 

of the most diversified economies in Sub-Saharan Africa as we'll as 

a relatively well developed infrastructural network and human 

resources base. Ta sorne extent, there is evidence that part of this 

optimism is on the wane in the light of the current drought that 

has hit the country and a negative GDP growth rate is now being 
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projected for 1992 (see The Financial Gazette, June 11, 1992). 

The first two chapters have set out the objectives of the study, 

the major problems that confront the economy at present, the 

objectives and targets of SAP and the policy tools with which SAP 

is to be implemented, and developments up to date. In the next 

chapter attention turns to a review of the literature on 

international trade studies. The review addresses specification 

issues, econometrie issues, sorne the stylized results of empirical 

trade research and the relationship between trade, employment and 

growt h. The pur pose of the re vi ew i s to provi de a background 

against which the results that will be obtained in the study on 

trade can be evaluated . 
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CP.u\PTER 3 

LITEP~TL"'P~ P~VIE'Il A"\TD THE ~dODEL 

3.1 INTRODUCTION 

The large volume of empirical studies existing on the subject of 

international tracte flows illustrates, in no small measure, the 

wide attention that the subject has attracted from the economies 

profession and policy makers alike. The ·reasons for this extensive 

attention given to the subject are not hard to identify. First, for 

economists, the theoretical microfoundations of tracte modelling are 

solid; there are the well established microeconomie theories of 

consumer demand and production to ca ll upon to exp lain 

international trade flows. Second, for bath economists and policy 

makers, the estimated priee and incarne elasticities of demand and 

supply have a wide range of applications to a whole spectrum of key 

macroeconomie policy issues. These policy issues include the 

analysis of the international transmission of changes in economie 

activity and priees, the impact of bath expenditure-switching 

(exchange rate, tariff, subsidy) and expenditure-reducing (monetary 

and fiscal) policies on a country's tracte balance,the output and 

employment gains or lasses arising from changes in own or partner 

countries' tracte regimes and the constraints imposed on domestic 

policy alternatives by external balance constraints Lsee, for 
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example Goldstein and Khan (1985), p. 1042 on these pointsj. 

The aim of this chapter is two-fold; to rev1ew the empirical 

literature on trade modelling and then to present the model that is 

going to be tested in this study. In terms of organization the 

presentation proceeds as follows. Sect1on 2 attempts a review of 

the literature. The subjects that are examined under literature 

review are specification issues in trade modelling, choice of 

variables (bot h dependent and independen t) , sorne of the major 

econometrie issues to be addressed in empirical trade research, the 

stylized results of empirical trade studies and the relationship 

between trade and growth. In section 3 the model that is the focus 

of the study is presented. 

3.2 LITERATURE REVIEW 

3.2.1 Overview 

It must be pointed out that as a result of the attention that 

the subject of international trade flows has attracted from 

international economists, it has generated, and continues to 

generate, a burgeoning volume of empirical studies. Sorne idea about 

the volume of literature that the subject has given rise tocan be 

obtained from the recognition that trade literature surveys have 

appeared at least once every five years since 1959 LGoldstein and 

Khan (1985)J. For example, Cheng (1959) has made a survey of trade 

studies covering the period 1936-57. Early world trade models are 
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given coverage in the review by Taplin (1973) while Deardoff and 

Stern (1977) and Fair (1979) make comparison and analysis of multi

country models covering the 1960s and 70s decades. Magee (1975) 

made a survey of a bread range of tracte models that caver such 

issues like methodology, empirical findings, pure tracte and 

monetary theory, devaluation, international transmission of changes 

in economie activity and priees and ether related macroeconomie 

policy issues. Stern et al (1976) have compiled a comprehensive 

annotated bibliography of priee elasticity studies in international 

tracte covering the years 1960-75. A more recent and lucid survey of 

empirical studies on incarne and priee effects in international 

tracte covering the years 1969-84 has been provided by Goldstein and 

Khan (1985). 

The foregoing overview of surveys of tracte studies should 

therefore make it clear that the field is indeed an extensive one 

and continues to attract research efforts. It is therefore unlikely 

that any single review (let alone a summary one) can do justice to 

the subject. There is neither pretence nor an attempt to present a 

comprehensive or exhaustive review of the subject in what follows. 

Rather, the task is made manageable by attempting a review of the 

stylized empirical results of tracte studies and the relationship 

between tracte and growth. 

Before proceeding to do so, however, it needs to be pointed out 

that until recently, the industrialized countries have taken a 

disproportionate share of the empirical tracte studies. The stylized 

empirical results reviewed are therefore more firmly established 



23 

with regard to the industrialized economies. Nevertheless, the 

increasingly expanding volume of literature on less developed 

countries (Ides) is largely in conformity with the stylized results 

and more research, including the present one, should help to throw 

more light on tracte patterns in these areas. 

3.2.2 SPECIFICATION ISSUES IN EMPIRICAL TRADE STUDIES 

At the theoretical level, two models, the perfect and imperfect 

substitutes models have generated extensive debate among 

economists. It must be stressed that the differences between the 

two models lies in their fondamental assomptions. The fondamental 

assomption of the . perfect substitutes model is that both imports 

and exports are perfect substitutes for domestic goods whereas the 

imperfect substitutes model asserts that they are not. There are 

both theoretical and empirical reasons that have made the 

imperfect substitutes model more appealing to economists that the 

imperfect substitutes model. Theoretically, it has been argued that 

if domestic and foreign goods were perfect substitutes, then it 

should . be possible to observe either the domestic or foreign good 

swallowing up the whole market when each is produced under constant 

or decreasing costs lMagee (1975)J and each country as an exporter 

or importer of traded goods but not both lRhomberg (1973)J. 

According to this argument, the perfect substitutes model is an 

oversimplification of reality and is therefore of limited value. At 

the empirical level, Kreinin and Officer (1978), Isard (1977b), and 
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Kravis and Lipsey (1978) have demonstrated that there are 

significant and non-transitory priee differences for the ''same" 

product in different countries, as well as between the domestic and 

export priees of a given product in the same country. On this basis 

the validity of the "law of one priee'' (an important building block 

of the perfect substitutes model) has been seriously questioned, 

except perhaps for standard pr irnary commodi t ies such as wheat, 

copper and tin that are sold on international commodity exchanges. 

Doubts cast on the validity of the ''law of one priee'' are in fact 

also doubts on the validity of the perfect substitutes model. 

In view of the foregoing discussion of sorne of the criticisms 

that have been raised with regard to the perfect substitutes model, 

it cornes as no surprise that most empirical tracte studies have been 

based on the imperfect substitutes model 1• 

3.2.3 CHOICE OF VARIABLES 

3.2.3.1 Dependent variables 

The conventional approach in trade modelling is to treat import 

1The imperfect substitut es mode l is the fami l iar way of 
specifying tracte equations where it is assumed that it is possible 
to estimate finite priee and income elasticities. On the other 
hand, the imperfect substitutes model does not specify export 
supply and import demand equations since it is assumed that they 
are perfect subst i tutes to domest ic goods. Instead, stochast ic 
equations are specified for the total quantity of traded goods 
demanded and suppl ied by a country and exports and irnports are 
derived as residuals, that is, the demand for imports and supply of 
exports represent "excess" demand and "excess" supply respectively 
for domestic goods Lsee, for example, Goldstein and Khan (1985) for 
details J. 
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(export) quantities or priees and not their product as the 

dependent variables. However, trade statistics are invariably 

readily available in value which means that appropriate deflators 

have to be found to convert values to quant1ties before estimation 

is done. The problems that confront the researcher in this area are 

familiar ones. Given the large number of products that constitute 

a country's imports and exports, a single import or export priee 

index derived on the basis of a multiplicity of commodities may not 

be very reliable. There are also the well-known problems of index 

number construction to be grappled with, namely the weights to be 

given to the different commodities, choice of base year, quality 

change and the need to strike a reasonable degree of comparability 

across countries. 

The best deflators would of course be the actual trânsaction or 

contractual priees for imports and exports but these do not exist 

for the majority of countries. Even where they happen to exist, the 

length of the time series rarely extends beyond ten years 

lGoldstein and Khan (1985)j. 

Absence of data on transaction and contractual priees for 

imports and exports has forced empirical trade researchers to use 

two widely available deflators, namely import and export unit value 

indices and wholesale priee indices. The use of unit value indices 

can be easily defended in the case of individual commodities but 

their reliability as deflators has come under the spotlight in the 

case of aggregate experts or imports. On the ether hand, wholesale 

priees are plagued with the usual problem that bath traded and non -
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traded goods are included in their construction. 

Kravis and Lipsey (1978) have attempted to resolve sorne of the 

above questions on the usefulness or otherwise of unit value and 

wholesale priee indices as deflators. Movements of the two indices 

were found to be significantly correlated with movements of 

international transactions priees for manufactured exports. 

Although correlation rarely provides conclusive evidence on an 

issue, empirical trade researchers have used, and continue to use 

unit value and wholesale priee indices as deflators simply because 

actual transaction and contractual import and export priees are 

non-existent. 

For this reason, the dangers of bias in sorne of the estimated 

parameters should not be forgotten by the researcher and due 

caution should always be taken in the interpretation of sorne of the 

estimated parameters. Mutti (1977) has suggested using the exchange 

rate and tariff rates to derive the local currency priee for 

imports and then use indices derived from such priees as deflators 

rather than unit import value indices. However, Mutti ' s suggestion 

is predicated on the assumption that the exchange rate and tariffs 

are efficient priees, assumptions that we know to be easily 

violated in the real world. 

3.2.3.2 Explanatory variables 

A multiplicity of variables have been experimented with by 

researchers, the choice being largely determined by the task that 
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the researcher has at hand. For example. with regard to the incarne 

scale variable, is it real incarne or real expenditure that should 

be used? How should cyclical and secular movements in real incarne 

be treated? And how should ;'life-cycle';, "permanent" or transitory 

consumption patterns be captured in import demand equations? 

As already noted above, the choice on which variable to use is 

determined by the purpose for which the madel is developed. For 

example, real expenditure is the variable of choice in a monetary

oriented framework of balance of payment adjustment see, for 

example, Aghevli and Khan (1980)j. On the other hand, the Keynesian 

preoccupation with trade multipliers and incarne driven balance of 

payments adjustments explains the preference for real incarne as the 

relevant variable in such a framework. 

There has also been sorne discussion in the literature about the 

insights that could be gained by using trend (potential) incarne and 

trend exports as explanatory variables in export supply equations. 

Just as in impor t demand mode l s, i t has be en sugges t ed t hat the 

part played by cyclical incarne (bath at home and abroad) be 

investigated in empirical export supply equations lGoldstein and 

Khan (1985)J. Mintz (1967), Artus (1973, 

Hooper ( 1976), Winters ( 1976) and Dunlevy 

1977), 

(1979) 

Clark (1977), 

have included 

cyclical incarne as an independent variable in export supply 

equations. The overall conclusion drawn from their studies is that 

upturns in domestic incarne are associated with decreases in exports 

supply and increases in export priees. at least in the case of 

industrial economies, suggesting that such cyclical incarne changes 
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are important in export supply determination. 

When it cornes to relative priees, the choice for the researcher is 

wide al though sorne questions st ill remain. For example l when 

·de flat i ng import priees by domestic priees to determine 

competitiveness, a choice has to be made regarding the appropriate 

priee to use. Is it the domestic priee of tractables, non-tractables 

or the GDP deflator? At any rate, data for derivation of the priee 

of domestic tradeables is hard to come by and what has happened in 

actual empirical research has been to use either the GDP deflator 

or the wholesale priee index as proxies for the priee of tractables. 

As is well-known, bath indices contain no-trivial shares of non

tradables and thus the priee of no-tradables is also included. 

Whether the wholesale priee index, the GDP deflator or the actual 

priee of tradables index is used as the deflator plays sorne part in 

influencing the magnitude and statistical significance of the 

parameters obtained LGoldstein and Khan (1985)J. 

3.2.4 ECONOMETRie ISSUES IN TRADE STUDIES 

The major econometrie issues that research has grappled with in 

international trade are dynamics and lag structures, aggregation, 

simultaneity and stability of the estimated parameters over time. 

3.2.4.1 Dynamics and lag structures 

The overriding issue at stake in making trade models dynamic is 

not whether lags should be included but rather how best they should 
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be captured. Is 1t the Koyck, Almon distributed lagor inverted "V'' 

lag scheme that best describes export and import behaviour at a 

particular point in time? Estimates of import and export equations 

using the Koyck lag scheme have been made by Houthakker and Magee 

(1969), Magee (1970) and Goldstein and Khan (1976), among others. 

The general conclusion arising from these studies is that lags in 

trade equations are generally short, with full adjustment being 

realized within four quarters or less. 

The Koyck lag scheme has been widely used, no doubt because of 

its intuitive appeal, its mathematical tractability and the fact 

that the estimated parameters are readily interpretable in economie 

terms. However, sight should not be lost of sorne of its obvious 

defects. First , i t is based on the assumpt ions that the lag in the 

response of the dependent variable is the same irrespective of 

whether the change in imports is a result of changes in priees or 

scale variables. This assumption tends to mask the different 

response of imports demand with respect to changes in these 

variables LMagee (1975)J . Second, the Koyck lag scheme makes the 

assumption that the largest effect of any change in the explanatory 

variables on the dependent variable takes place in the initial 

period and then declines geometrically thereafter. And yet, in the 

real world of adjustment, more distant values (rather than 

immediate values) of the independent variables may exert greater 

effect on the dependent variable. 

In the empirical literature, the response to this problem has 

generally been to experiment with different lag structures and thus 
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allow the data to determine the appropriate lag scheme. A major 

problem faced by researchers in this are is short time series data 

which renders experimentation with distributed lag schemes often 

impossible when other statistical and econometrie considerations 

are taken into account. For example, it is always necessary to 

balance the insights that a distributed lag scheme may yield 

against the costs it may bring about such as reduced degrees of 

freedom and hence confidence in the estimated parameters. 

Studies have been carried out in which distributed polynomial 

lags have been introduced into tracte equations. In general, the lag 

pattern associated with the scale variable bas been quite similar 

to that generated by the geometrie lag madel, but the response of 

imports and exports to priee changes have displayed a variety of 

lag patterns including inverted ••v•• and bell-shaped patterns 

LBuckler and Almon (1972), Clark (1977)j. 

The techniques of time series analysis as developed by Box and 

Jenkins (1970) have yet to be profitably exploited by trade 

researchers in efforts to determine lag structures in trade 

relationships. The upshot of the Box and Jenkins time series 

analysis techniques such as ARMA and ARIMA is that the degree of 

arbitrariness in the determination of the lag structure is reduced 

to a bare minimum since the data is allowed to determine the form 

and length of the lag process. 
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3.2.4.2 Aggregation 

The point has often been raised that parameter estimates 

obtained from aggregate trade equations are biased downwards. This 

is because goods with low priee elasticities often display the 

largest variation in priees and therefore exert a dominant effect 

on the estimated aggregate priee elasticities LOrcutt (1950)J. The 

same problem could arise with the scale variables. There is sorne 

evidence that this argument is a valid one when it is real1zed that 

empirical research has shawn that bath priee and in come 

elasticities of demand for and supply of manufactures tend to be 

higher than those of non-manufactures. 

While aggregation could yield biased results, the disadvantages 

ot disaggregated data have also been raised in the lit.erature. 

Grunfeld and Griliches (1960) and Aigner and Goldfeld (1974) have 

pointed out that disaggregated data may actually have larger 

measurement errors and that disaggregated tunctions are more likely 

to be mis-specitied. There is as yet no consensus on which function 

(aggregate or 

relationships. 

disaggregated) 

3.2.4.3 Simultaneity bias 

should be preferred in trade 

Orcutt (1950) and Prais (1962), among others, have shawn that 

priee elasticities in trade equations can suffer serious 

s imu 1 t ane i ty bi as' in cases where erroneous as sumpt ions are made 
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regarding exogeneity of priees. The usual response to the problem 

in the literature is to specify a complete model and then apply one 

of the many simultaneous equation methods to estimate the 

modelLsee, for example, Morgan and Corlett 

(1978)J. 

(1951), Gylfason 

In cases where system methods of model solution (3SLS, LIML and 

FIML) are applied, one should bear in mind sorne of the costs that 

could be incurred. With long and accurate time series data, there 

is no doubt that such methods yield unbiased and more efficient and 

consistent parameter estimates than those yielded by single 

equation techniques. However, if there is mis-specification or 

seriai correlation in any equation of the system ail the parameter 

estimates are contaminated. 

3.2.4.4 Stability of parameter estimates 

The parameter estimates obtained from any econometrie model can 

only be useful beth for policy analysis and forecasting purposes if 

the underlying relationship is stable over time. In the case of 

trade relationships, there are goods reasons to suggest that trade 

equations can change beth suddenly and gradually. Sudden changes 

can be produced by shocks such as devaluation and step energy priee 

increases. Graduai changes can result from changes in the commodity 

composition of trade, changes in trade policies and changes in 

consumer tastes. 
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Various methods of testing for parameter stability have been 

developed and extensively applied in empirical econometrie work. 

One can use the technique of introducing dummy variables for those 

periods when shifts in a function are suspected to have occurred 

or, if the series is sufficiently long, split a sample into two 

sub-samples and then make separate estimations using each sub

sample. For example, Kemp (1962b) adopted the sample-splitting 

technique to determine whether there had been a shift in the demand 

for Canadian imports over the period 1929-1955. The results showed 

that the incarne elasticity obtained from the later period (1947-

1955) was double that of the earlier period (1929-1939). Magee 

(1972) applied the same technique on bilateral US imports and 

exports and reported significant shifts in both the activity and 

priee elasticities between the periods 1951-1960 and 1961-1969. 

More formai tests of parameter constancy in trade equations have 

been carried out by Hooper (1978) and Stern et al (1979) showing 

the familiar Chow F-test on parameter estimates obtained from two 

sub-samples. Hooper's results showed that US non-oil import demand 

function had shifted over the two sub-samples. 

3.2.5 THE STYLIZED RESULTS OF EMPIRICAL TRADE STUDIES 

3.2.5.1 Priee and incarne elasticities of demand for imports and 

exports 

Most empirical trade studies have estimated demand fonctions for 

imports and exports under the imperfect substitutes framework. The 
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following bread results have emerged concerning priee and incarne 

elasticities of demand for imports and experts. First, the sum of 

long-run priee elasticities of demand for imports and experts are 

often greater than unity in bath industrial countries and LDCs. 

This result satisfies the Marshall-Lerner-Robinson condition2 and 

can therefore be taken as strong support for the argument often 

made by elasticity optimists regarding the potency of devaluation 

in improving the tracte balance. In general, the priee elast1city of 

imports demand lies in or above the range of - 0.5 to -1.0 while 

that for experts lies in the range of -1.25 to -2.5 lsee, for 

example, Harberger (1957), Stern et al (1976), Goldstein and Khan 

(1985), Bond (1985), Moran (1988) and Deppler and Ripley (1978)J. 

It appears that the overall conclusion that can be made is that 

the long-run (2-3 years) relative priees are a pow~ul factor 

in 

in 

influencing the demand for aggregate imports and exports3. There 

is therefore sorne strong empirical support for the potential role 

2The condition states that one of the necessary conditions for 
devaluation to improve the tracte balance is that the sum of the 
own - price elasticities of demand for imports and experts should be 
equal to, or exceed unity. Intuitively this means that the rise in 
domestic absorption induced by devaluation should be far less than 
the resultant rise in domestic incarne (see footnote 9 below for 
more details). It is only then that significant domestic capacity 
is shifted from producing for the home market to producing for the 
export market. 

3A caveat to be made regarding the interpretation of estimated 
import and export elasticities is that it can be shawn lKohli 
(1982)1 that the estimates are very sensitive to the definitions 
and scale of the domestic variables used. Large priee elasticity 
differences can result from use of seemingly small differences in 
definition of domestic variables (for example, real national incarne 
versus real national product). Further, these differences increase 
with the size of a country's tracte sector. 
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of the expenditure-switching policy tools like the exchange rate, 

tariffs and subsid1es in tracte balance adjustment. 

The second conclusion ar1sing from the empirical results on 

priee elasticities is that the short-run elasticities (1-6 months) 

are considerably smaller than the long-run ones 4. This wide 

difference between the short-run and long-run priee elasticities 

largely explains the ''J-curve" 5 pattern of tracte balance response 

to a devaluation that is often observed in the real world of 

balance of payments management. The tracte balance of a country 

often worsens in the short-run in response to a devaluation as a 

result of the combined effect of low short-run priee elasticities 

of demand for bath imports and experts and the tendency for import 

priees to rise faster in local currency terms than export priees. 

It is in recognition of this tendency that contemporary adjustment 

programmes are initially supported by external loans from 

multilateral organizations like the World Bank. 

In the long-run, the perverse impact on the tracte balance is 

halted and then reversed as export priees catch up with those of 

4rt must, however, be noted that the lag structure specified 
by the researcher plays a part in influencing the length of the 
adjustment mechanism and even the magnitude of the long-run priee 
elasticities. 

5The term "J-curve" is used to describe the path followed by 
a country's tracte balance following a devaluation. Because import 
priees initially rise faster than export priees in response to a 
devaluation, the trade balance actually worsens in the period 
immediately following a devaluation. Within a year orso, however, 
export priees rise in such a way that they catch up with import 
priees and the decline of the tracte balance is halted. Thereafter. 
export priees overtake import priees and the tracte balance improves 
and hence the itJ -curve " path Lsee, for example, Alexander (1952), 
pp.268-70J. 
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imports (in domestic currency terms). When the demand for experts 

finally overtakes that for imports, the curve is reversed and bence 

the "J-curve". 

The policy implication of this finding is clear for countries 

embarking on trade liberalization experiments like Zimbabwe. Most 

of the increased inflow of imports following trade liberalization 

must be intermediate and capital goods if the benefits of 

liberalization are to be realized in the shortest possible time. 

This is because the overriding rationale behind any liberalization 

experiment is to rescue the real sector of the economy from 

suffocation due to inadequate imports of intermediate and capital 

goods that are the inevitable victims of a controlled trade regime. 

Once the real sector is restored to vibrant life and production for 

the export market is more profitable than for the domestic market, 

expansion in the output of experts is the result, ceteris paribus. 

A third conclusion from empirical trade studies is that incarne 

elasticities of demand for a typical country fall anywhere in the 

range of 1 to 2 for both imports and experts LGoldstein and Khan 

(1985)J. The corresponding figures for LDCs are somewhat lower, at 

least inferring from the findings of the few studies available on 

these countries. For both imports and experts, the range of 0.5 to 

1.8 seems representative Lsee, for example, Bond (1985), Deppler 

and Ripley (1978), Moran (1988), and Quarcoo (1990)J. 

A fourth conclusion to emerge from empirical results on priee 

and incarne elasticities of demand for imports and exports is that 

there is a wide dispersion of these elasticities across commodity 
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groups. And, perhaps most significantly, the priee elasticity of 

demand for manufactures for both industrial countries and LDCs is 

much larger than that of non-manufactures. The same result applies 

to the incarne or capacity output elasticity. The straightforward 

implication of these two findings is two-fold. First, the prospects 

of a trade liberalization experiment are enhanced if production of 

exports is shifted from raw commodities to manufactures. Second, 

activity levels in industrial countries have an important bearing 

on the trade performance and bence economie activities and welfare 

in LDCs. 

3.2.5.2 Supply elasticities 

There is less consensus in supply-price elasticities for exports 

than demand priee elasticities for imports and exports as discussed 

in 2.2.1. Nevertheless, sorne conclusions, even if they may be 

heuristic, are still possible in the case of industrial countries. 

Goldstein and Khan (1985) note in their survey of trade studies 

that the supply-price elasticity of aggregate exports of a 

representative industrial country appear to fall in the range of 1 

to 4. Second, there is a tendency in the empirical results for the 

supply-price elasticity of exports to vary positivelywith the size 

of the exporting country (as measured by say its real GNP) and 

inversely with the ratio of export openness (as measured by say the 

ratio of exports to GNP). Gylfason (1978), for example, bas found 

a rank correlation of 0.66 between his estimates of export supply 



38 

elasticities and real GNP and a correlation of -0.43 between the 

supply elasticities and the ratio of experts to GNP. 

Third, the supply-price elasticities for disaggregated experts 

are invariably higher than those for total experts. This is easily 

explained by the fact that capacity for the supply of experts of 

one industry may be expanded by drawing resources from ether 

industries whereas expanding capacity for total experts requires a 

complete increase in the econorny's capacity. The fourth conclusion 

to be made is that tirne lags in the adjustrnent of export supply to 

priee changes are longer than the adjustrnent of export supply to 

foreign dernand LGeraci and Prewo (1980}J. This reflects the fact 

that the volatility of export priees increases the risk of selling 

abroad than in the horne market. 

There is also the lingering debate in trade studies as to how 

long a country can hold on to its competitive advantage in the 

export market as a result of exchange rate changes. The evidence 

shows that export priee pass-throughs as a result of exchange rate 

changes are fairly rapid. While a country gets sorne priee 

competitive advantage in the afterrnath of a devaluation, sooner or 

later, however, the rise in the cast of production of those experts 

is such that the initial advantage is ultirnately eroded. This is 

particularly the case for srnall and fairly open economies (in terrns 

of ratio of irnports to GNP). The larger and less irnport-open 

economies seern to hold longest to the competitive priee advantage 

brought about by a devaluation Lsee, for exarnple, Kreinin (1977), 

and Spitaeller (1980}J. 
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3.2.5.3 Domestic priee feedback effects of import priee changes 

The approach in the empirical literature to test the impact of 

import priees on domestic priees has been to compute the elasticity 

of dornes tic pr i ces wi th respect to impor t pr i ces. The measures 

often used for domestic priees are the familiar ones - consumer 

(retail) priee index, wholesale priee index and the GDP deflator. 

The evidence for both industrial economies and Ides is that changes 

in import priees do have a sizeable impact on domestic priee 

levels. For industrial countries it appears that a 10% change in 

import priees leads eventually to a change in domestic priees of 

anywhere from 1.5 to 4.0% within a year LGoldstein and Khan 

( 1985) J. Tha t import pr i ce increases have a positive impact on 

domestic priees in LDCs is not in doubt Lsee, for example the 

findings of Quarcoo (1990) on Ghana and Lipumba et al (1988} on 

Tanzaniaj. What is missing is a sufficient ly large number of 

studies to allow sorne definite conclusions to be made. 

A pertinent question for one to ask at this point is whether the 

impact of import priee changes on domestic priees is symmetrical? 

The answer is that empirical research has not yet yielded consensus 

on this question. Goldstein (1977) finds little support for the so

called "ratchet effect" 6 while Kenen and Pack (1979} offer sorne 

6The "ratchet effect" hypothesis has been introduced in the 
literature in the context of exchange rate studies. The point of 
departure of the "ratchet effect" hypothesis is that positive 
changes in import priees exert a greater proportionate effect on 
domestic priees than negative changes. The argument is that this 
leads to "ratcheting-up" of domestic priees in situations of 
exchange rate fluctuations. 
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support. Suffice it to say that the "ratchet effect" hypothesis 

appears attractive on apriori grounds in the case of LDCs if one 

accepts the small country assumption. 

There are large differences in the impact of import priee 

changes on domestic priees across countries. Generally, in the case 

of industrial countries (where again the results are more 

established) the larger and less open an economy is, the lower the 

estimated feedback elasticity on domestic priees. 

The finding that the domestic priee effect of import priee 

changes is significant and varies across countries naturally raises 

the question: what are the determinants of that effect? The 

following factors have been isolated by both theory and empirical 

research as the most important. 

First, the degree of subst i tutabi 1 i ty between imported and 

domestic goods in both consumption and production is important. It 

is now widely accepted in the international tracte literature that 

neither exports nor imports are perfect substitutes for domestic 

goods. Theoretically, the argument is that if domestic and foreign 

goods were perfect subst i tu tes, then i t should be possible to 

observe the following phenomena. First, ei ther the domest ic or 

foreign good should swallow up the whole of the market when each is 

produced under constant or decreasing costs LMagee (1975)J. Second, 

each country should be an importer or exporter of a traded good but 

not both LRhomberg (1973)J. Neither of the two propositions is 

observed in the real world. At the empirical level Kreinen and 

Officer (1978), Isard (1977b) and Kravis and Lipsey (1978) have 
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demonstrated that, even at the most disaggregated level at which 

data are available, there are significant and non-transitory priee 

differences for the same product in different countries as well as 

between the home and export priee of a given product in the same 

country. The conclusion then is that import priee increases and 

decreases do generate ''sympathetic 11 and "disciplinary" effects 

respectively on domestic priees of similar goods LKravis and Lipsey 

(1978)J. The higher the degree of substitutability between domestic 

and imported goods in production and consomption, the greater the 

elasticity of domestic priees with respect to import priee changes. 

Second, the share of imports in final expenditure or output 

plays an important role. Traditional neo-classical production 

theory teaches that the elasticity of domestic priees with respect 

to import priees can be approximated by the value (share) of 

imports in total output, at least in the case of a Cobb-Douglas 

production fonction LBall et al (1977)J. This is the basis of the 

generalizations made earlier that the more import-open an economy 

is, the greater should be the domestic priee effects of import 

priee changes. It has also been argued that the differences between 

countries' labour share in total output or response of money wages 

to domestic inflation is smaller than the sizes of their import 

shares LSalant (1977)J. Goldstein and Khan (1985) have inferred 

that the latter factor may therefore largely explain the inter 

country variations in the elasticity of domestic priees with 

respect to import priee changes that is often observed. 

Third, the elasticity of factor priees, especially money wages, 
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with respect to actual (or expected) domestic priee changes has 

also been considered important. If there is little or no money 

illusion, unions with strong bargaining power vis-a-vis employers 

or widespread indexation of money wages in the economy, the 

domestic priee effects of import priee changes are high. 

The policy implications of the feedback effects of import priee 

changes are that the trade balance will not improve by as muchas 

would be expected from the amount of devaluation undertaken and 

that there are always short-run "costs" associated with 

devaluation. Priee feedback effects have the potential to sharply 

reduce the real exchange rate changes resulting from nominal 

exchange rate changes and thus sharply diminish the expenditure

switching effects of such exchange rate changes. This happens even 

when demand and supply elasticities for imports and exports are 

reasonably high and tight demand reduction measures are 

simultaneously implemented. The fact that the domestic priee 

effects of exchange rate changes typically precede the resource 

allocation effects means that the pervasive argument that the 

"costs" of devaluation come before the "benefits" is real. This 

problem of the precedence of the "benefits" by the "costs" and the 

uncertainty of the time that has to elapse before the "benefits" 

arrive often proves to be the major obstacle to undertaking 

devaluation in many LDCs. 
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3.2.5.4 Trade regimes, growth and employment 

Empirical research on this area has been directed towards 

resolving the now familiar debate asto the efficacy and bence 

choice between inward-looking and outward-looking trade strategies. 

The cumulative evidence here is in the camp of the outward-oriented 

trade strategy proponents. The prima facie evidence is of course 

the casual observation that, starting from comparable levels of 

underdevelopment, those countries that have pursued vigorous and 

pur pose fu l export promotion, have, on average, recorded growth 

rates far superior to those of their inward-looking counterparts. 

The case of the newly industrializing countries or the so-called 

tigers of South-East Asia is well known7• 

Empirical studies of the relationship between trade regimes and 

economie growth have been carried out by Bhagwati (1978), Bergstein 

and Cline (1982), and Krueger (1978a, 1978b), among others. Their 

findings are supportive of the casual observation that those 

economies that are relatively open and have vigorously pursued 

export promotion strategies have, on average, recorded higher 

rates of growth as measured by such indicators like GDP per capita 

7This is not the occasion to delve into the controversial 
debate often beard in development economies regarding the necessary 
and sufficient conditions for successful industrial take-off and 
indeed economie development. Suffice it to say that the fact that 
there are a multiplicity of policies that must be pursued 
simultaneou~ly, consistently and yet flexibly, for development to 
be accelerated is now generally recognized in the development 
li terature. Aggress ive export promotion that exploits whatever 
little advantage might exist on the basis of comparative advantage 
in an imperfect world is certainly one of those policies. 
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and employment. These beneficiai effects of export-oriented trade 

strategies are further enhanced when export production is 

concentrated on manufactures LBalassa (1978a, 1 9 7 8 b ) , Tyler 

( 1981) J. This finding is of course nothing more than addi t ional 

evidence to the stylized result of empirical trade research that 

the incarne and priee elasticities of demand for manufactures are 

invariably higher than those of other commodity groups or aggregate 

experts. 

The finding that the relationship between export-o~iented trade 

strategy and employment is a direct one stems from the fact that 

over time, an outward-oriented trade strategy realigns factor 

priees in favour of labour. To the extent that labour is the more 

abundant factor in LDCs, and if one agrees with the proposition 

that competitiveness in export markets largely depends on the 

intensive use in export production of the factor over which a 

country has relative comparative advantage, then it follows that in 

the context of LDCs it is those goods produced by labour-intensive 

techniques that stand the greatest chance of competing on 

international markets. One does not need to strain one's 

imagination to see the validity of this argument. Export goods from 

LDCs that do "best" 8 on international markets are those that are 

produced by relatively labour-intensive techniques, be they primary 

commodities or manufactures. 

8The term "best" is 
the goods. Whether that 
different question. 

used here to refer to the salability of 
sale is done at a profit or loss is a 
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3.2.5.5 Sorne broad conclusions 

As pointed out at the beginning of section 3.1, the review has 

attempted to summarize speceification and major econometrie issues 

to be considered in trade modelling and the stylized facts of 

empirical research in international trade studies rather than an 

exhaustive review of an otherwise voluminous and still rapidly 

expanding 1 i terature. Empirical research in international trade 

over the last four or so decades has been preoccupied with 

estimation of priee and incarne elasticities which are then used to 

guide policy-making and evaluation of such key macroeconomie issues 

as the effectiveness of exchange rate changes, the choice between 

inward and outward-oriented trade strategies, etc .. It therefore 

seems appropriate to end this review of the stylized results of 

empirical research by offering sorne broad conclusions on sorne of 

these issues. 

Both priees and incarnes have a powerful effect on trade flows in 

industrial countries and LDCs alike. This conclusion is consistent 

with utility maximization behavior on the part of economie agents 

in their production and consumption activities. 

Relative priees do matter in influencing a country's trade 

balance in the medium and long term. In the short term, however, 

the domestic priee feedback effects of devaluation precede and 

outweigh the resource allocation effects and "benefits". These 

domestic priee feedback "costs" that precede the "benefits" are 

more powerful, the smaller and more import-open an economy is. The 

fact that large and relatively import-closed economies hold longest 
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to a devaluation-induced priee advantage in export markets is 

nothing more than a reflection of this phenomenon. In a similar 

vein, it is naive for anybody to prescribe sorne standard rate of 

devaluation to all countries whenever a trade imbalance arises. 

While relative priees are important, it is imperative to take 

cognisance of the part played by other factors in influencing a 

country ' s trade balance. The messages of both the absorption 

approach as first expounded by Alexander (1952) and the monetary 

approach as elucidated by Frenkel and Johnson ( 1976}, Frenkel 

(1976} and Frenkel and Mussa (1985} to balance of payments should 

al ways be remembered9• 

9
The essential message of the absorption approach is that an 

improvement in the current account of the balance of payments as a 
result of a devaluation requires a reduction in expenditure 
relative to national income lsee Alexander (1952), pp.265-75}J. Its 
tenets arise from the basic national income accounting identity: 

Y=C+I+X-M 

where Y=national income 
C=aggregate domestic consumption 
I=aggregate domestic investment 
X= total exports, and 
M= total imports. 

By a little algebraic manipulation of the identity, one gets 
B=Y-A 

where B=(X-M) and denotes the trade balance, and 
A=(C+I) and denotes domestic absorption. 

Clearly, it can be seen that B>O, iff Y-A>O, i.e. iff Y>A. 
Therefore B>O after a devaluation if economie agents adjust their 
production and consumption activities in such a way that Y 
increases proportionately more than A or, to be even more 
effective, Y increases while A remains constant or even falls. 

The monetary approach calls our attention to the fact that there 
is a current account and a capital account in national accounts. 
If, as a result of devaluation, an increase in the demand for real 
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Export-oriented trade strategies enhance economie growth and 

employment opportunities. Over time, those enterprises that export 

labour-intensive goods outcompete those that export capital-

intensive goods and thus labour becomes more preferred to capital 

in the production process wherever feasible. 

Economies are different. The rest of the developing world is not 

Korea or Taiwan in terms of the impact of export-oriented trade 

strategy on economie growth. There are differences across countries 

in the ability of firms to shift from producing for the domestic 

market to producing for the foreign market, in the degree of 

capacity utilization at the time of trade liberalization, in the 

flexibility of production techniques in responding to changes in 

relative factor priees, and in the market opportunities that are 

made available to a country when it sets out on the road of trade 

liberalization. All these differences play a crucial role in 

influencing the outcome of trade liberalization and export 

promotion efforts. 

With the above stylized results of empirical studies and broad 

conclusions in mind, the study now turns to the specification of 

the model that is the focus of this study. 

money balances arises, and is satisfied through expansionary 
monetary policies, then adjustment on the goods market is swamped 
by that on the capital markets. In 1 ine wi th the absorption 
approach, A increases more proportionately than Y and bence there 
is a deterioration in the balance of payments position. 



48 

3. 3 THE MODEL 

3.3.1 Salient features of the model 

The madel that follows is constructed to capture the behavior of 

Zimbabwe 1 s merchandise flows with respect to various influences 

including the conventional incarne and priee variables. One or two 

ether factors (for example, capacity of the economy to import) that 

are considered important in the context of the Zimbabwean economy 

are also tested. Next, domestic expenditures and priees, output and 

employment are modelled and the links between these variables and 

trade flows are investigated. 

Black I models the demand for imports. The demand functions for 

aggregate imports, raw materials and intermediate goods and 

petroleum and related fuels imports are specified in this black. 

Raw materials, intermediate goods and fuels imports are crucial 

inputs in production, particularly in manufacturing. 

Experts provide the resources by which imports are mainly 

financed. It was therefore necessary to examine the way export 

supply responds to priee, production costs and output capacity of 

the economy. Investigation of the factors influencing the supply of 

experts is the task carried out in black II. 

Black III models domestic expenditures and priees with imports 

considered to be one of the key variables in their determination. 
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Due to the large share of imports in the country's output, there is 

sorne strong apriori expectation that the role of import priees in 

the determination of domestic priees is substantial. 

Given the large share of imported inputs in output of the 

manufacturing sector, the responsiveness of output in that sector 

to imported inputs needs to be ascertained. In addition, the 

behavior of output in the agricultural and mining sectors is also 

estimated. This task is carried out in block IV. 

Finally, block V models the demand for labour in the three 

sectors for which production functions are estimated in block IV. 

To avoid unnecessary repetition of variable definitions in the 

exposition of the model, detailed data definitions and derivation 

methods are provided in appendix l.A at the end of the chapter. All 

import and export equations have two variants estimated, one 

assuming equilibrium and the other disequilibrium conditions. In 

the exposition of the model that follows an equation is only 

presented where sorne derivation procedures are involved so as to 

facilitate comprehension. The complete model to be estimated is 

presented in appendix l.B. 

3.3.2. DETAILED EXPOSITION OF THE MODEL 

3.3.2.1 Block I: The demand for Imports 

It is hypothesized, in accordance with traditional consumer 

demand theory, that real incarne and relative priees are the main 
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determinants of import demand. Real gross domestic product (Yt) is 

adopted as the relevant incarne variable LKhan (1974)J while the 

real effective exchange rate (REERt) is adopted as the relevant 

relative priee variable LQuarcoo (1990), Bond (1985)J. Use of the 

exchange rate attempts to capture purchasing power parity 

considerations and sorne elements of domestic production costs. 

It so happens in many developing economies that quantitative 

import controls are widespread, mainly as a result of the economy's 

1 imi ted capaci ty to import. This pract ice bas been prevalent in 

Zimbabwe for many years and it is therefore necessary to reflect 

this constraint in the specification of the madel. Accordingly, it 

is hypothesized that the total real value of exports in the 

previous year (VXt_1) reflect the economy's import capacity. The 

rationale here is that imports are ex-post; the authorities decide 

on the level of imports after considering the level of foreign 

exchange earnings obtained from exports 10 • Wi th the ab ove 

10 rt needs to be recalled in passing that various other ways 
of capturing the impact of quantitative import controls have been 
suggested in the literature. For example, Otani and Yung Chul Park 
(1976) use net foreign assets as a proxy for import capacity. Khan 
(1974) measures the impact of quantitative import restrictions by 
assuming a first arder autoregressive scheme for the error term and 
then testing its significance. Khan suggests that if the 
autoregressive parameter proves to be statistically significant, 
then the parameter can be presumed to be a measure of the impact of 
quantitative import restrictions on import flows. More recent 
methods for capturing quantitative restrictions have been suggested 
couched in the techniques of optimization either on the part of the 
authorities or consumers tsee, for example, Bertola and Faini 
(1991), pp. 269-86. 

In the context of foreign exchange-strapped Ides, one other useful 
way of capturing import compression is to assume that the 
authorities face two competing alternatives, namely to maintain a 
desired level of reserves and desired level of imports and then 
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provisions in mind, the equation takes the followin.g form in 

functional notation 

(1) 

a 1, a 3>0; a 2<o. 

where the superscript d refers to demand and the subscript t stands 

for time. In log-linear form equation (1) is written as 

( 2) 

where ut is a stochastic error term that is white noise, and 

assumed to be normally distributed. 

Sorne questions often raised in the literature about the 

reliability of parameter estimates obtained from equation (2) have 

to do with the assumptions built into the equation. First, equation 

(2) presumes that the small country assumption holds and therefore 

priees of imports are exogenous. If this assumption does not hold 

there is simultaneity bias. Second, it is assumed that importers 

are always on their equilibrium demand function, that is Mdt=Mt. If 

this assumption is violated, there is specification error and the 

estimates obtained are biased and inconsistent. 

The view held in this study with regard to the first question 

is that Zimbabwe can be assumed to satisfy the small country 

assumption and therefore priees are considered exogenous with 

little bias, if any, introduced in the estimates obtained. The 

second question, however, cannot be easily assumed away and must 

therefore be addressed. Accordingly, the possibility of behaviour 

minimize a quadratic cost function in these two objectives. 
indebted to Drs M. Mah'moud and M. Nyong for suggesting 
method. 

I am 
this 
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out of equilibrium is captured t>y specifying a simple partial 

adjustment mechanism for imports. The basic hypothesis of any 

adjustment mechanism is that actual realized change in imports in 

period t is only a fraction of the difference between desired 

imports in period t and realized imports in period t-1, that is 

where 1 is the adjustment parameter satisfying the condition 0~1~1 

and 4 is the first difference operator. 

The rationale behind the adjustment mechanism specified in 

equation (3) has received wide coverage in both theoretical and 

empirical literature Lsee, for example, Koyck (1959), Malinvaud 

(1966) and Koutsoyiannis (1977}j. The basic idea is that there are 

administrative, technical and other bottlenecks involved in the 

adjustment of imports to the desired levels and therefore the 

adjustment process is not instantaneous 11 . 

Substitution of equation (2) in equation (3) and solving for 

imports in period t, yields 

where 1a1' 1a2, 1a3 and al' a 2, a 3 are the short-run and long-run 

11The lag scheme specified here (the Koyck or geometrie model) 
is only one of many variants used in empirical econometrie studies. 
The intuitive appeal of the Koyck model is found in its simplicity 
and perhaps the everyday experience that the more distant in the 
past a variable is, the less influence it has on the behaviour of 
economie agents. 
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elasticities respectively and (1/l) is the mean time lag in the 

adjustment of imports to desired levels. To allow the data to 

determine the madel that best captures the import and export 

determination process in the Zimbabwean economy, each import and 

export equation will consist of two variants as shawn above (one 

showing equilibrium and the other disequilibrium conditions) 12 . 

There are two other import equations specified in this black. 

These are for raw materials and intermediate goods and petroleum 

and related products. It is postulated that the demand for bath raw 

materials and intermediate goods and petroleum and related products 

imports is a function of real gross domestic product and the real 

effective exchange rate. The black is closed by an identity in 

which the rest of merchandise imports is derived as a residual from 

total imports. 

3.3.2.2 Black II: Supply of Experts 

In this black, focus is on determination of the elasticity of 

experts supply to priee and domestic output capacity variables 13 

The supply of total experts is specified as a function of the unit 

12The choice on which variant to adopt in this study wi 11 of 
course be made on the basis of standard statistical and econometrie 
criteria. 

13 In their study, Moyana and Ten Kate (1980) use actual 
domestic GDP as the relevant activity variable but in this study 
potential (capacity) GDP is preferred since it is likely to better 
capture the path that would be followed by Zibabwe's export share 
on world markets if there is full and efficient utilization of 
resources and capacity in the economy. 



priee index of exports relative to the domestie pri e level and 

output capaeity LMoran (1988)J. The ratio of export priees to the 

domestic priee level enters the export supply equation to refl t 

production costs and profit considerations on the part of firms 

that supply exports. If export priees rise relative to domesti 

priees, then it is expected that producers respond positively by 

increasing the suppl y of exports. The output eapacity of the 

economy is included to capture the fact that production bottlenecks 

often prevent export producers from increasing their output even 

when priees are v er y favourable. As already pointed out in block 

II,testing for mis-specification error will be carried out by 

estimating both equilibrium and disequilibrium models. Since the 

small country assumption has been adopted the priees of Zimbabwean 

experts are considered exogenous in the madel. 

Three ether export supply equations are specified in this b lock, 

namely, one for asbestos, one for tobacco and the ether for 

manufactures. These are the three most important experts (in terms 

of value) for eaeh of the seetors. The export supply function of 

eaeh of these eommodities is speeified as a funetion of the own 

export priee index relative to the domestic priee level and the 

output capaeity of the seetor. This block is closed by an identity 

whieh derives the remainder of merehandise experts as a residual 

from total merehandise experts. 
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3.3.2.3 Block III: Domestic Expenditures and Priees 

In this block the behaviour of private consumption, gross 

domestic investment and two measures of the domestic priee level, 

namely, the consumer priee index (CPI) and the GDP deflator (PGDP) 

is determined. In line with Quarcoo (1990), it is hypothesized that 

private consumption is a function of gross domestic product and its 

lag and real money balances. To take care of dynamics in the 

consumpt ion be havi our of househo l ds, 1 agged consumpt ion i s i ne 1 uded 

in the equation. 

The specification of the aggregate investment function is 

designed to incorporate a number of theoretical considerations. 

First, in accordance with the simple flexible accelerator 

principle, gross domestic product is considered to be an important 

variable in investment determination. Second, the rate of capacity 

utilization in the economy plays an important part in influencing 

the decision by entrepreneurs to invest. If there is a high degree 

of capacity under-utilization in the economy it is unlikely that 

there would be a net increase in investment in the economy. Third, 

there are both internai and external constraints to investment 

activities and these need to be reflected. The domestic constraint 

mainly consists of restricted access to domestic credit as a result 

of domestic credit rationing that is prevalent in most developing 

economies 14 • Domestic credit must therefore be included as one of 

14 The origins of this argument stem from the hypothesis 
pioneered by Shaw (1973) and McKinnon (1973) that the limiting 
factor to investment growth in LDCs is by and large credit rather 
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the regressors in the investment equation. External constraints 

mainly consist of inadequate inflows of imported inputs as a result 

of foreign currency scarcity. It is therefore plausible to 

hypothesize that the capacity to import as proxied by value of 

exports of the previous year is an important variable. Foreign 

capital inflows, insofar as they help to close the external gap 

must also be important in the determination of investment and are 

therefore included15 in the equation. 

Since the focus of this study is on the determination of the 

linkages that exist between trade variables and sorne selected 

domestic macrovariables, the two priee equations considered in the 

model have the aggregate import priee and its lag as key 

explanatory variables. Labour productivity and its lag are also 

considered to be important in the determination of the CPI tsee, 

than interest rates as postulated by Keynesian theory. The argument 
that interest rates are important in influencing the decision to 
invest assumes that savings have already been sufficiently 
mobilized through financial intermediaries in the organized money 
market, but this is not the case in LDCs. The McKinnon remedy to 
the situation is that nominal interest rates should in fact be 
raised so that real interest rates become positive and thus 
inducing potential savers to save with financial intermediaries in 
the organized money market (the McKinnon conduit effect). Once 
savings are mobilized in sufficiently large quantities through 
financial intermediaries in the organized money market, the 
argument goes,credit rationing ceases to be a limiting factor to 
investment and thus investment rises (the McKinnon investment 
effect). 

15 There is the long-standing debate in development economies 
as to whether the domestic or external gap is the limiting factor 
to investment growth in LDCS which it is not necessary to entertain 
here. For the interested reader, empirical research on the subject 
is abundant tsee, for example, Chenery and Strout (1966), Chenery 
and Carter (1973) and Gersovitz (1982)J. More recent efforts have 
attempted to assess the impact of both gaps simultaneously tsee, 
for example, Harris (1979) and Kui Wai Li and Skully (1991)J. 
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for example, Lipumba et al (1988)J. The role of money in 

determining the behaviour of the CPI also needs to be estimated and 

money supply is thus included as one of the dependent variables. 

This specification of inflation attempts to capture almost all 

sources of inflation in the context of a relatively import-open (in 

terms of share of imports in domestic output) Ide economy. Import 

priees are included in the equation to take care of cost-push 

theories of inflation. Labour productivity variables enter the 

equation t o capture bot h cos t -push and demand-pu 11 theories of 

inflation. Finally, the money supply enters the equation to reflect 

sorne of the monetarist propositions on the causes and dynamics of 

inflation Lsee, for example, Harberger (1963), Vogel (1974) and Diz 

(1970)J. 

The other priee considered in this block, the GDP deflator is 

hypothesized to be a function of labour productivity, import 

priees, money supply and the lagged consumer priee index. The 

lagged consumer priee index is included to take account of adaptive 

inflationary expectations 16 • 

16
rn using lagged CPI to represent inflationary expectations, 

the assomption is made that expectations are static. It may be 
suggested that other more sophisticated methods of measuring 
inflationary expectations are more appropriate but, equally, there 
is also no compelling reason suggesting that the specification of 
inflationary expectations adopted here should be rejected on 
apriori grounds. Furthermore, empirical support that this 
specification can give reasonable estimates is not wanting Lsee, 
for example Toyoda (1972), Silveira (1973) and Otani (1975)j. 
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3.3.2.4 Block IV: Supply of Output 

In this block supply equations are specified for three sectors 

that are the pi llars of the economy in terms of output, export 

earnings and provision of employment. These are agriculture, mining 

and manufacturing. The three supply of output functions follow the 

Cobb-Douglas production function specification17 • With regard to 

the agricultural sector, the maintained hypothesis is that output 

is a function of labour employed in the sector and capital stock18 

17 rt could be legitimately asked why the Cobb-Douglas 
production function specification is adopted and not other forms 
(like the CES and linear forms). The merits and demerits of each 
have received wide attention in the literature and need not be 
discussed here. All what can be said here is that the Cobb-Douglas 
production function happens to be the favoured form in empirical 
research due, in no small measure, toits mathematical tractability 
compared to the CES. It is preferred to the l inear production 
function mainly because the latter makes the rather heroic 
assumption that the elasticity of substitution of factors can take 
any real values. It is only when no reasonable values can be 
obtained from the Cobb-Douglas funct ion that other production 
function specification alternatives will be tried. 

18The method for calculation of capital stock that is adopted 
in this study is based on the approach suggested by Harberger 
(1972), pp. 132-57 and is as follows. For example, to estimate 
capital stock in agriculture in 1968, the equation 

GI=K(ô+y) (16.1) 

is used, where 

GI =Average real gross investment for sorne "representative" period 
(1970-72) in this case. 

K =Capital stock in agriculture (to be estimated). 

ô = average annual rate of depreciation of capital stock. Average 
annual rate of capital stock depreciation in the whole economy 
estimated at 4.5% Lsee Elbadawi and Schmidt-Hebbel (1991)J is 
used as a proxy. 
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in the sector in line with neoclassical production theory. Further, 

it is hypothesized that weather is crucial in the determination of 

output from the agricultural sector. This assumption is of critical 

importance in the case of Zimbabwe, a country where droughts occur 

periodically wi th adverse impact on output. A dummy variable is 

used to take care of the impact of weather, assuming the value 1 

when weather is unfavourable and zero otherwise. 

Output in the mining sector is specified as a function of labour 

employed in the sector, the actual ut i 1 ized capi tai stock in 

mining and the state of technology in the mining sector. Average 

productivity of labour in mining 

technological progress in the sector 19 • 

is used as a proxy for 

In many LDCs output in the manufacturing sector is heavily 

dependent on imported raw materials and intermediate goods. For 

example, over the last decade or so, supply of output from 

y = growth rate of capital stock in agriculture proxied by average 
growth of output in agriculture over the years 1970-72. 

From (16.1), K = GI/(B+y) (16.2) 

The value of K obtained from (16.2) is the capital stock for 1968. 
To bu i 1 d up the ca pit a 1 stock seri es for subsequent years the 
following equation is used. 

( 1 6 . 3 ) 

where ali variables are as already defined. 

19one other method of taking account of the impact of 
technological progress on output is to include a time trend under 
the assumption that there is continuous technological progress over 
time. The preference for average productivity of labour rather than 
a time trend is empirical. Cobb-Douglas production functions that 
use average productivity as a proxy of technological progress often 
yield superior results compared to those that use a time trend as 
the relevant variable Lsee, for example Evans (1969), p.251J. 
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Zimbabwe ' s manufacturing sector has been severely constrained by 

inadequate supply of these inputs due to foreign exchange scarcity. 

It then follows that any specification of output in the sector that 

attempts to closely reflect reality must include imported raw 

materials and intermediate goods as key variables in the 

determination of output. Lipumba et al (1988) used capital stock of 

the manufacturing sector adjusted by the rate of capacity 

utilization as the relevant variable to capture the role of 

i mported inputs in determining output of the sector. The rationale 

behind this approach is as follows. Actual utilized capital stock 

captures the impact of imported inputs since periods of inadequate 

imported inputs are characterized by low rates of capacity 

utilization
20

. The use of actual utilized capital stock rather than 

actual capital stock to capture the impact of imported inputs on 

output is the one adopted in the specification of production 

functions in mining and manufacturing. 

It is also hypothesized that labour employed in the 

manufacturing sector is an important variable in the determination 

of output of the sector. Finally, the average productivity of 

labour in manufacturing is included as a proxy for technological 

progress in the sec tor. An ident i ty that derives output in the 

remaining sectors of the economy as a residual closes the black. 

20
In the case of industrialized economies, excess capacity is 

th~ result of slack demand but this is not the case in LDCs where 
excess capacity always exists (mainly due to imported input 
shortages) in the midst of excess demand pressures. 
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3.3.2.5 Block V: Employment 

The final black of the madel is concerned with the estimation of 

employment in the three key sectors for which production functions 

have been modelled in black IV. Each of these employment (demand 

for labour) equations will be estimated simultaneously with the 

corresponding production function to ensure parameter consistency 

and avoid simultaneity bias. 

The demand for labour in ali three sectors partly follows the 

specification adopted in Lipumba et al (1988). Real sectoral wages 

and output are considered to be the major explanatory variables of 

labour demand in the three sectors. In addition, lagged employment 

is included as a variable in each of the equations so as to 

incorporate employment adjustment considerations. A definitional 

equation for employment in the remaining sectors of the economy 

closes the black. 
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APPENDIX 1. A 

DATA AND DERIVATION METHODS 

Data used for the study were obtained from the following sources: 

1. World Bank, World Tables, 1989-90 edition. 

2. IMF, International Financial Statistics, various issues. 

3. UNCTAD, Commodity Yearbook, various issues. 

4. ____ , Handbook of International Trade and Development 

Statistics, various issues 

5.UN, Statistical Yearbook, various issues. 

6. Zimbabwe Government,Central Statistical Office, Quarterly Digest 

of Statistics, various issues. 

The actual data used for estimation of the regression equations are 

defined formally as follows: 

ENDOGENOUS VARIABLES 

CPI 

EAG 

EMANF 

EMIN 

Consumer priee index: 1980=100. 

Labour force employed in formai agriculture (thousands of 

persans). 

Labour force employed in manufacturing (thousands of 

persans). 

Labour force employed in formai mining (thousands of 

persans). 
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GDI 

M 

MM 

PGDP 

PVTC 

RMM 

RMX 

VMF 

x 
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Labour force employed in other sectors of the economy, 

i.e. outside agriculture, mining and manufacturing 

(thousands of persans). 

Aggregate real investment: nominal investment deflated by 

PGDP (millions of Z $). 

Real aggregate merchandise imports: nominal aggregate 

merchandise imports deflated by pm (millions of US$). 

Agricultural raw materials and intermediate goods 

imports, SITC (2+4): nominal agricultural raw materials 

and intermediate goods imports deflated by PMM (millions 

ofUS$). 

GDP deflator: 1980=100. 

Real private consumption: nominal private consumption 

deflated by CPI (millions of z $). 

Rest of merchandise imports i.e.total merchandise 

imports less imports of agricultural raw materials, 

intermediate goods and petroleum fuels and related 

products (millions of US $)J. 

Rest of merchandise experts li.e. total merchandise 

experts less experts of tobacco, asbestos and 

manufactures (millions of US $)J. 

Real petroleum fuels and related products imports, 

SITC(3): nominal imports of petroleum and related 

products deflated by PMF (millions of US$). 

Real aggregate merchandise experts: nominal merchandise 

experts deflated by PX (millions of US$). 



XMANF 

YOR 

YAG 

YMANF 

YMIN 
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Real manufactures experts: nominal manufactures experts 

deflated by PXMAN (millions of US$). 

Real output in ether sectors:nominal output outside 

agriculture, manufacturing and mining deflated by PGDP 

(millions of Z$). 

Real output of the agricultural sector: nominal output of 

the agr icul tural sec tor def lated by PGDP (mill ions of 

Z$). 

Real output of the manufacturing sector: nominal output 

of the manufacturing sector deflated by PGDP (millions of 

z $). 

Real output of the mining sector: nominal output of the 

mining sector deflated by PGDP (millions of Z $). 

Exogenous Variables 

CP 

CPAS 

Output capacity of the economy: trend GDP at market 

priees in constant dollars, derived from the equation 

where t is time and a0, a1 are estimated by OLS Lsee 

Moran (1988) on this method of calculation of capacity 

output). 

Capacity output of the asbestos mining sector calculated 



CPMANF 

CUMANF 

DCR 

DCRY 

DW 

FOR IN 

KAG 

KMIN 

KUMANF 

PM 

PMM 
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using asbestos GDP variable and the same procedure as for 

the derivation of CP above. 

Capacity output of the manufacturing sector calculated 

using manufacturing GDP variable and the same procedure 

as for the derivation of CP above. 

Index of capacity utilization in the manufacturing 

sector: YMANF/CPMANF and then converted to an index; 

1980=100. 

Real domestic credit: nominal DCR deflated by PGDP 

(millions of Z $). 

DCR/Y 

Weather dummy variable taking the value 1 for the years 

1968-69 , 1974-75 and 1983-85 wh en weather was 

unfavourable (drought), 0 otherwise. 

Real foreign transfers, net inflow (Zimbabwe dollars at 

1980 priees). 

Capital stock in the agricultural sector. 

Capital stock ih mining sector. 

Actual capital stock utilized in manufacturing sector: 

KMANF*CUMANF where KMANF refers to capital stock in 

manufacturing sector. 

Index of labour productivity in whole economy: 1980=100. 

Nominal money supply broadly defined, i.e., M
1
+quasi

money. 

Aggregate imports priee index: 1980=100. 

Agricultural raw materials and intermediate goods priee 
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PXGDP 
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index: 1980=100. 

Manufactures experts priee index: 1980=100. 

Asbestos experts priee index: 1980=100. 

PXAS/PGDP 

PX/PGDP: 1980=1.00. 

PXMANF/PGDP: 1980=1.00. 

Tobacco export s pr i ce index: 1980= 1. 00. 

PXTOBGDP PXTOB/PGDP: 1980=1.00. 

REER Real effective exchange rate derived as follows: 

ROPEMAN 

REERt= ( NERt /NERo) * (CP I . I Ct/ CP I t) 

where NERt=nominal exchange rate in period t. 

NER0= nominal exchange rate in base period (1980 in this 

case) 

CPI. ICt=weighted consumer priee index for industrial 

countries and, CPI is as already defined lsee Quarcoo 

(1990) on this derivation of REER procedurej. 

Real output per employee in manufacturing: 

1980=100. 

index: 

RWAGPEAG Real wage rate per employee in formai agriculture: 

nominal wage rate per employee in 

derlated by CPI: index: 1980=1.00. 

formai agriculture 

RWAGMANF Real wage rate per employee in manufacturing: nominal 

RWPEMIN 

wage rate per employee in manufacturing deflated by CPI: 

index: 1980=1.00. 

Real wage rate per employee in mining: nominal wage rate 

per employee in mining deflated by CPI: index: 1980=1.00. 
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Total employment in the economy (thousands of persans). 

Capacity to import: total value of experts deflated by 

PX. 

Real gross domestic product (GDP) : nominal GDP deflated 

by PGDP. 
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APPENDIX l.B: THE COMPLETE MODEL21 

* denotes an identity 

l.THE DEMAND FOR IMPORTS 

Aggregate imports 

(1) 

Raw materials and intermediate goods imports 

b/>0 ;b/<0 ;b:/~0 

21
Two model variants are specified for both imports and exports 

equations. In every import and export equation, the first variant 
represents equilibrium while the second (whose coefficients have a 
prime) represents disequilibrium conditions. Both variants are 
going to be estimated and choice on the variant to be adopted for 
policy evaluation purposes will be made on the basis of standard 
apriori, statistical and econometrie criteria. In ali cases the 
partial adjustment mechanism is the one adopted, unless such a 
scheme is strongly rejected by the data in which case other 
adjustment mechanisms will be tried. 
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Petroleum and related products imports 

c/>O;c/<O;O~c/~1 

*RMM=M- (MM+VMF) 

2. SUPPLY OF EXPORTS 

Aggregate Exports 

~~~>0; 

d/,d/>O;d_/~1 

Tobacco Exports 

XTOB 8 =e[ ( PXTOB) DW] (5) 
t PGDP t' t 
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XTOB =e1 [ ( PXTOB) DW XTOB ] (51) 
t: PGDP t:• t:• t:-l 

e/>O;e/~O;O~e/~1 

Asbestos Exports 

' 
f/,f/>O;O~f/~1 

Manufactures Exports 

XMANFB t=g[ ( PXMANF) t• CPMANFt] (7} 
PGDP 

*RMX=X- (XTOB+XAS+XMANF) 
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3. DOMESTIC EXPENDITURE AND PRICES 

Private Consumption 

Aggregate Investment 

Consumer Priee Index 

CPie=j (LPROe,M2e,M2e_1 , PMe) (10) 

GDP deflator 

'1 
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4.SUPPLY OF OUTPUT 

Supply of Output in Agriculture 

Supply of Output in Mining 

YMINe=nl(EMINe, KMINe,APMINt) (13) 

Supply of Output in Manufacturing 

YMANFe= (EMANF'e, KMANFe,APMANFe) (14) 

* YOR= Y- YAG- YMIN- YMANF 

5. EMPLOYMENT 

Employment in Agriculture 
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Employment in Mining 

Employment in Manufacturing 

EMANFt=q( YMANFt, RWMANFt, EMANFt_1 ) (17) 

*EOS=TE- (EAG+EMIN+EMANF) 
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CHAPfER 4 

EMPIRICAL RESULTS 

4.1 Specification Issues 

Granger and Newbold (1974) have sounded a warning to the 

econometrie researcher to be wary of the possibility of "spurious 

correlation" in time series analysis. The problem of " spurious 

correlat ion" has various sources. One obvious source of the problem 

is nonsensical specification by the researcher, for example, 

explaining inflation by the amount of rainfall, to use a popularly 

quoted example in the literature. The ether important source of the 

problem is making erroneous assumptions regarding the data 

generating process (DGP). Econometrie estimators are based on 

elements of statistical theory, that is, it is assumed that the 

DGP is truly random , that the regressors are stationary and that 

the errer ut is white noise. The first source of the problem is 

perhaps the easiest to avoid since the theoretical underpinnings of 

a wide spectrum of macroeconomie phenomena have now been solidly 

established. Notwithstanding these theoretical advances, the 

possibility of making false assumptions on the DGP and of the errer 

term representing significant statistical noise still remain real. 

The fi rs t source of the prob lem has be en addressed in the 

~pecification of the model in chapter 3. The second source of the 
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prob lem has be en answered by runn ing a Il the equations in log-

linear form which, to a large extent, ensures stationarity of the 

variables. Logarithms also have the desirable property of allowing 

direct estimation of elasticities which are generally more reliable 

s ince the y are independen t of the unit s of measuremen t of the 

variables. Further, both static and dynamic relationships have been 

run and the data allowed to determine the appropriate functional 

form. The results seem to suggest that model specification is 

fairly satisfactory and the underlying assumptions seem to be 

generally val id, at least judging by the parame ter est imates 

obtained and the fact that most of the statistical tests are 

sat isfactory1. 

4.2 Estimation techniques 

Ail the equations presented in this model are identified and are 

linear in both variables and parameters and thus in cases where no 

joint dependence between the regressand and regressors exists, the 

OLS estimator should yield BLU estimates. There is joint dependence 

in the production and employment equations, however, and TSLS 

1 In cases where considerable autocorrelation was observed and 
inclusion of lagged variables did not make any improvement, 
Cochrane-Orcutt correction for autocorrelation was carried out and 
autoregressive coefficients of order i are denoted by p(i) in 
regression re sul t s. In a lmos t a Il cases where the procedure was 
applied, the correction succeeded in eliminating the 
autocorrelation. This can be interpreted as strong evidence that 
the degree of autocorrelation may not be due to mis-specification 
of the relationship but the result of sorne random component that is 
a common feature of time series data. 
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should yield efficient and consistent results. With the above 

considerations in mind, equations (1)-(11) were estimated by OLS 

while equations (12) and (14)-(17) were estimated by TSLS. Equation 

(13) was estimated by RLS since neither OLS nor TSLS could yield 

satisfactory results. 

The results that are reported for each equation are the "best" 

that could be obtained from alternative specifications after taking 

into consideration the traditional statistical and econometrie 

properties associated with each of the equations in the model. 

4.3 Regression Results 

4.3.1 Diagnostic and validation issues 

4.3.1(a) Overview 

Data for most of the variables covers the period 1968-1988 and 

this determined the sample period of the study. To allow for post

sample forecasts so as to test the stability and validity of the 

model, estimation was confined to the period 1968-1986 for most of 

the equations and 1971-1986 for a few equations for which longer 

data series were not available. 

The regression results are presented in appendix 2.A. It can be 

seen that the results are fairly satisfactory judged on the basis 

of the standard test statistics, namely, adjusted R2 which measures 

the "goodness of fit" after taking into account the degrees of 
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freedom, DW statistic which indicates the degree of first order 

seriai correlation, the t-statistic which tests whether each of the 

regression coefficients is significantly different from zero and 

the F statistic which measures joint significance of coefficients 

in an equation, that is, i t indicates whether the overall 

regression is significantly different from zero. 

4.3.1(b) Stability and forecasting power of the model 

In figures (1)-{17) the historical series are plotted against 

the in-sample and post-sample forecast series. The model's tracking 

ability is satisfactory except a few cases where the forecasts tend 

to undershoot troughs and overshoot peaks or vice versa. 

Beyond the visual test of model stab~lity and forecasting power, 

formai tests are available that are based on the Chow F test for 

model stability and the root mean squared error (RMSE) for model 

forecast ing power. The resul ts are reported together wi th other 

statistics on each regression equation. In all cases the null 

hypothesis that the parameters are stable between the two samples 

was not rejected by the Chow F test at the 10% level of 

significance or better. The RMSE measures the extent to which the 

forecast misses the actual values. The closer to zero the RMSE is, 

the higher the forecasting power of the model. The RMSE values 

reported give strong evidence that the model's forecasting power is 

very good. 
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A closer analysis of the results now follows to establ ish 

significance, validity, stability and forecasting power of the 

model. This is then followed by discussion of the policy 

implications. 

4.3.2 Interpretation of the Results and policy implications 

1. Total Imports 

Total imports in the Zimbabwean economy are explained by GDP and 

the real effective exchange rate2• According to the regression 

coefficients obtained, total imports are elastic with respect to 

GDP. Thus, a 1% rise in GDP increases the demand for imports by 

almost 2%, ceteris paribus. This suggests that in recessions there 

is a drastic fall in the demand for imports with resultant negative 

impact on investment, output and consumption. As expected, imports 

respond negatively to the real efféctive exchange rate. The 

response, however, is neither elastic nor inelastic; a 1% rise in 

2 
In all import equations the capacity to import was rejected 

as a regresser: in sorne equations it entered with the wrong sign 
while in others it was found to be insignificantly different from 
zero and was therefore dropped. This rather perplexing finding is 
probably the result of "overfitting" the capacity to import 
variable is swamped by the GDP and real effective exchange rate 
variables given the generally high significance levels for these 
variables. Since it has been argued earlier on that there has been 
considerable rationing of imports through quantitative import 
controls in the economy unt il recent ly, the importance of such 
controls in reducing imports is perhaps indicated by the high t
statistics of the first order autoregressive parameter in each 
import equation as suggested by Khan (1974), pp.678-85. 
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the real effective exchange rate reduces imports demanded by less 

than 1% (0.95%). This result is to be expected in a relatively 

import-open Ide economy like Zimbabwe. The magnitude of the 

elasticities of imports with respect to GDP and the real effective 

exchange rate are in line with results obtained in other studies 

Lsee, for example, Khan (1974)J. This suggests that the results are 

plausible. 

2. Imports of raw materials and intermediate goods 

Imports of raw materials and intermediate goods are shown to be 

very elastic to both GDP and the real effective exchange rate. The 

respective elasticities are 3.68 and -1.26.These results are 

plausible . When there is an increase in national incarne, imports of 

raw materials and intermediate goods rise whereas higher import 

priees lead to contraction of imports. 

3. Imports of petroleum and related products 

Petroleum fuel and related products imports are weil explained 

by GDP and the real exchange rate. As expected, the elasticity of 

fuel imports with respect to the exchange rate is lower than that 

of aggregate imports with respect to the same variable. This 

suggests that even if there is a massive devaluation of the 

currency, fuel imports fall by a lower margin than total imports 

due to the crucial role of fuel in turning the wheels of the 
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economy. The impact of devaluation on fuel products is therefore 

reflected only by higher procurement costs rather than reduction of 

imports of the products. 

The policy implications of these elasticities of imports with 

respect to GDP and the exchange rate are clear. The fact that the 

GDP elasticity of ali import commodities is higher than the 

relative priee elasticity in absolute terms implies that if the 

currency is devalued but no measures are taken to reduce national 

e x penditure or, if there is a simultaneous rise in national incarne, 

then devaluation may weil fail to attain its intended import

reduction effects in the Zimbabwean context. This is because in 

such a situation, the relative priee effect may be swamped by the 

incarne effect. This finding gives 

stylized results of empirical 

further support to one of the 

trade studies, namely, that 

devaluation is a necessary but not sufficient condition for balance 

of payments adjustment. Tight monetary and fiscal policies must be 

pursued for devaluation to attain its intended effects. 

4. Total Experts 

Equation (4) says that supply of experts responds positively 

bath to the priees received on export markets relative to domestic 

production costs and the economy's output capacity. The two 

coefficients fall weil within the range of results found in other 

empirical studies on ldc economies Lsee, for example Ndulu and 

Lipumba (1991), N'gene (1991) and Bond (1985)J. The results suggest 
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that priees and output capacity are key variables in the 

determination of the supply of experts. The capacity output 

variable is however more important, suggesting that if the economy 

operates at full employment level and ali available resources are 

put to full and efficient use, there are immense opportunities for 

Zimbabwe to increase her export share on world markets even when 

export priees are not that favourable. Another important policy 

conclusion that emerges is that policies that keep domestic 

i nflation low can go sorne way to offset the negative impact of low 

export priees on the supply of exports. Low export priees combined 

with high rates of domestic inflation present serious barriers to 

expansion of the supply of exports. 

5. Exports of tobacco 

The supply of tobacco exports is shawn to be satisfactorily 

explained by the export priees of tobacco relative to domestic 

inflation. The adjustment coefficient of 0.43 suggests that tobacco 

exports adjust to the desired leve! roughly in 2.3 years' time 

which is a rather slow rate of adjustment 3 • In other words, 

suppliers of tobacco exports supply in any given year amounts of 

the crop that fall short of what they would supply if there were no 

managerial, inputs, technical and other constraints encountered in 

3
The adjustment parameter 0.43 is 

the coefficient of XTOBt-l from 1, that 
the adjustment parameter while the 
adjustment to be realized is calculated 
t ime 1 ag. 

calculated by subtracting 
is, 1=(1-0.57) where 1 is 

mean time lag for full 
as t=1/1 where t stands for 
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the production process. The coefficient of the weather dummy 

variable enters the regression with the correct sign but is 

statistically insignificant. Insignificance of the coefficient is 

perhaps a reflection of the fact that tobacco is mainly grown in 

the country's prime agro-ecological regions where sorne reasonable 

amount of rainfall is recorded even in years of drought for most of 

the country. The other reason (and closely related to the first) 

could be that in most of the areas where tobacco is grown , 

irrigation facilities are relatively abundant which tends to reduce 

the negative impact of drought on output. Finally, it could be the 

case that in years of reduced tobacco output it is the domestic 

rather than the foreign market that bears the burden of reduced 

supply. 

The policy conclusion that one can make from the above findings 

on the behaviour of tobacco experts with sorne degree of confidence 

is that export priees and domestic costs of production play an 

important role in influencing the supply of tobacco experts. Export 

priees are largely determined on international markets in response 

to supply and demand factors and this then leaves domestic costs of 

production as the main variable that policy could influence to the 

country ' s favour. 

6. Experts of Asbestos 

Experts of asbestos respond positively to the export priees 

relative to the domestic priee level although the response is 
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inelastic (0.44). Asbestos exports respond positively and more than 

proportionately to capacity of the asbestos mining sector - a 1% 

rise in the level of capacity of the sector raises supply of 

asbestos exports by 1.49%. It is therefore plausible to infer from 

these findings that maintenance of priee stability in the economy 

and full and efficient utilization of capacity in the asbestos 

mining sector would pay good dividends to the country's export 

drive. 

The policy conclusions made above regarding tobacco and asbestos 

must be interpreted against the background of recent world decline 

in the demand for asbestos and campaigns by the health lobby on the 

dangers associated with tobacco consumption. It might therefore be 

judicious for the country to embark on an exports base 

diversification strategy to avoid being caught off-guard if world 

demand for the two commodities inexorably declines. At any rate, an 

exports base diversification strategy is consistent with the 

observation made ear 1 ier in this study that long term gains in 

international trade are more likely to be realized as a result of 

graduai shift from the production of primary commodities to 

manufactured exports. This is the path that all the present day 

developed countries and the NICs have travelled along, a strategy 

worthy emulation. 

7. Manufactures exports 

The e last ici t ies of the supply of manufactures exports wi th 

respect to the export priee of manufactures relative to domestic 
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inflation and output capacity in the rnanufacturing sector are shawn 

to be significantly different from zero and enter the equation with 

the expected signs. Perhaps more interestingly, both elasticities 

are higher than those of total experts with respect to relative 

priees and output capacity. This finding lends sorne support to the 

stylized result of ernpirical trade studies that both the priee and 

output capacity elasticities of manufactures are invariably higher 

than those of total and most prirnary cornrnodity experts. 

The policy implication that emerges from the foregoing finding 

is one that is now conventional wisdorn in international trade 

literature. Developing countries stand to rnake long terrn gains in 

international trade if they gradually shift their supply of 

tradeables from prirnary cornrnodities to serni-rnanufactures and 

manufactures as has been vividly dernonstrated by the NICs or the 

so-called "tigers" 4. 

8. Private Consumption 

Private consurnption is shawn to be positively related to GDP, 

real rnoney balances lagged by one period and negatively related to 

lagged GDP. The inverse relationship between private consurnption 

and lagged GDP perhaps captures transitory consurnption behaviour on 

4The story of the rneteoric rise of the "tigers" from poverty 
to affluence within the short tirne frame of four or so decades is 
now weil known arnong econornists and needs no elaboration here. A 
good analysis on the !essons that can be learnt from the strategy 
put to effective and beneficiai use by the "tigers" can be found in 
Bradford (1986). 
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the part of households or the fact that our function lumps together 

the consumption of durables and non-durables. The parameter 

coefficient of 0.59 on the one period consumption lag suggests that 

it takes approximately 21; 2 years for private consumption to adjust 

to the desired level. 

Ail the elasticities obtained in the consumption equation are 

less than unity suggesting that a change in any of the regressors 

brings about a less than proportionate change in the level of 

consumption, ceteris paribus. 

9. Domestic Investment 5 

The aggregate domestic investment equation says that investment 

is directly related to GDP, domestic credit relative to GDP and the 

rate of capacity utilization in the whole economy. These results 

accord with apriori expectations and ali parameters are significant 

at the 5% level or better. Investment is highly elastic to GDP 

implying that periods of high GDP growth are also periods of high 

domestic investment. That investment responds positively and more 

than proportionately to domestic credit relative to GDP lends sorne 

support to the McKinnon postulate that limited access to domestic 

5The capacity to import and foreign inflows variables entered 
the investment equation with the wrong sign, were found to be 
statistically insignificant, or suffered from bath defects and were 
therefore dropped from the equation. This could probably be the 
result of multicollinearity, partly between the two rejected 
variables, and more significantly, between each of the two 
variables and GDP. 



86 

credit is the major limitation to investment expansion in ldc 

economies. The finding that investment responds positively and is 

elastic with respect to the rate of capacity utilization is nothing 

more than a reflection of rational profit maximizing behaviour on 

the part of entrepreneurs. When there is already a high degree of 

idle capacity in the economy it makes no sense to invest unless the 

id le capaci ty is a transi tory phenomenon. If capaci ty under

utilization is not transitory, then there is non-optimality in the 

use of existing resources and new investment is not warranted. 

10. Consumer Priee Index CPI) 

Domestic inflation, as measured by the CP!, is inversely related 

to the productivity of labour and directly to the nominal money 

supply and its lag as intuition suggests. These findings imply that 

raising wages in the context of rising productivity of labour is 

non-inflationary while increasing wages in the face of stagnant or 

falling labour productivity is inflationary. Further, increased 

nominal money supply, perhaps as part of monetary accommodation of 

public expenditure, is a recipe for fuelling inflation. 

These results, if they are valid, give weight in the Zimbabwean 

context to sorne of the monetarist propositions on the causes and 

dynamics of inflation. Inflation may not be "always and everywhere 

a monetary phenomenon" as the extreme monetarist position would 

assert, but in the light of the above evidence, one cannat deny 

that monetary factors appear to be a strong force in propelling the 
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inflationary process in Zimbabwe. The import priee index parameter 

entered the equation with the expected sign but was not significant 

even at the 10% level. This probably reflects the minuscule share 

of consumer goods imports in the country ' s total imports. 

11. GDP Deflator (PGDP) 

The domestic priee level, as measured by PGDP., is satisfactorily 

explained by the productivity of labour, lagged nominal money 

supply, 

lagged 

import priees and inflationary expectations as proxied by 

CPI. The results are consistent wi th theoretical 

expectat ions. There is sorne domest ic priee feedback effect from 

import priee changes as suggested by the import priee coefficient 

of 0.21. The inflationary expectations coefficient of 0.48 means 

that inflationary expectations in the economy are rather slow to 

catch up with the prevailing rate of inflation. 

The policy implications that can be derived from these findings 

are fairly straightforward. Inflation in the Zimbabwean economy is 

likely to be best contained by policies that avoid wage rises in 

the absence of rising labour productivity. Expansionary monetary 

policies to accommodate budgetary deficits should also be avoided 

by ensuring a balance between public expenditures and revenues. 
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12. Supply of Output in Agriculture 

Although the "goodness of fit" of the agricultural output 

equation is rather poor, the coefficients obtained are reasonable 

and in accordance with intuition6• The specification shows that 

output in agriculture positively depends on labour force employed, 

capital stock available and technological progress in the sector. 

The non-significance of the technological progress parameter at the 

traditionally acceptable levels of significance could be 

interpreted as a reflection of the fact that technical progress is 

of the embodied rather than disembodied type. As expected, drought 

has a perverse impact on agricultural output. 

The coefficients of the two factors of production (labour and 

capital stock) sum to 0.89 suggesting that there are decreasing 

returns to scale in the agricultu·ral sector. If this finding is 

valid, it falsifies the argument often raised in land 

redistribution policy debates in Zimbabwe that extensive farms 

should be left iritact if the country's success in the agricultural 

sector is to be upheld. Thus, the policy implication suggested by 

the finding here is that land distribution policies that promote 

medium-sized farms rather than extensive ones are likely to lead to 

increased output in the agricultural sector. 

6various production function specifications were experimented 
with including CES, translog, linear, Cobb-Douglas with an additive 
error, and restricted Cobb-Douglas specification but none was able 
to yield more satisfactory results than those presented here. 
Labour and capital stock data inadequacies in the agricul tural 
sector appear to be the overriding factor behind the rather poor 
results obtained for the equation. 
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13. Supply of Output in Mining 

The restricted Cobb-Douglas production fonction specification 

yielded the most satisfactory framework to explain output in mining 

and bence is adopted for analysis here. The results say that output 

in mining depends on labour and actual utilized capital stock in 

the sector. The parameters of the two factors of production sum to 

almost unity (0.999), a result that is reassuring that the 

restriction that has been adopted to estimate the fonction does not 

violate the data generating process. 

The policy inference that can be made on the basis of these 

findings is that there are constant returns to scale in the mining 

sector. Output expansion in the sector therefore depends largely on 

intensive and efficient use of labour and capital resources already 

available in the sector. The skill of the labour force employed is, 

no doubt, also of considerable importance in determining 

productivity and bence output in the sector. 

14. Supply of Output in Manufacturing 

Output in the manufacturing sector depends positively on the 

actual utilized capital stock, labour force employed and the state 

of technology available in the sector. The coefficients of utilized 

capital stock and employed labour force sum to 1.20 implying the 

prevalence of increasing returns to scale in the manufacturing 

sector. This finding accords with the nature of most manufacturing 
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activities ; fixed costs in a given manufacturing activity are 

generally invariant to the size of plant. 

The foregoing conclusion must be interpreted with caution in 

terms of policy prescription for the manufacturing sector. That 

there are increasing returns to scale in manufacturing should not 

be read as suggesting that plant size in the manufacturing sector 

can be increased infinitely. Sooner or later, X-inefficiency 

problems are bound to arise when manufacturing plants become ''very 

large " . In this regard, future research that promises a high 

marginal payoff would be the quantitative determination of optimum 

plant size in various sectors of manufacturing. 

15. Employment in Agriculture 

Employment in the agricultural sector responds rather less than 

proportionately to both output and real wages in the sector. A 1% 

increase in agricultural output induces a minuscule 0.28% rise in 

labour employed in the sector while a 1% rise in the real wage 

offered in the sector reduces sectoral employment by 0.25%. The 

labour adjustment coefficient of 0.26 implies that employment in 

agriculture adjusts very slowly to the desired level. It takes 

about 3 years and 10 months for actual employment to catch up with 

the desired level. Put differently, actual output in agriculture in 

any one year is always less than the desired output level due to 

technical, inputs and other output bott lenecks encountered by 

farmers. 
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The policy implications derived from these results are that bath 

output and real wage increases have a significant bearing on the 

demand for labour in agriculture. Policy measures that raise wages 

in response to increased labour product i vi ty should be pursued 

rather than ad hoc wage increments that can only help to generate 

inflation as noted earlier. Government, employers and unions 

coalitions could play an important role in the realization of this 

objective. 

16. Employment in Mining 

Employment in the mining sector is inelastic with respect to 

bath output and the real wage in the sector. The adjustment lag of 

0.154 suggests that adjustment of mining employment to the desired 

1 level takes about 6 ; 2 , a figure that is rather on the high side. 

In general, the resul ts obtained from the equation are not very 

satisfactory which suggests that sorne important variable may not 

have been accounted for in the equation. The puzzle is what this 

omitted variable could be since inclusion of technical progress 

using either a time trend or an average productivity variable 

rendered the results ambiguous bath from a theoretical and 

statistical viewpoint. Further research is therefore called for in 

this area. 
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17. Employment in Manufacturing 

Employment in the manufacturing sector is shown to be we 11 

explained by output and real wages in the sector. The adjustment of 

employment to its desired level is fairly rapid, taking less than 

two years for the gap between actual and desired employment to be 

closed. The results obtained in this equation are plausible. The 

fact that employment 's response is relatively more elastic with 

respect to output than the real wage in the manufacturing sector is 

expected.It is relatively easier for employers to increase their 

demand for labour in response to rising output than it is to shed 

labour when wages rise. Further support to this argument is 

provided by the observation that the adjustment of employment in 

the sector to the desired level is fairly rapid and faster than 

that in either mining or agriculture. Intuitively, one expects 

labour hoarding to be more characteristic of the manufacturing than 

the other two sectors. 

The policy implication here is that, just as in agriculture and 

mining, both output and the real wage rate exert an important 

influence in the determination of employment in manufacturing. 

Flexible wage policies must therefore be pursued if employment 

opportunities are to be enhanced in the manufacturing sector and 

indeed the economy as a whole. 



APPENDIX 4.A 

Notes: 1. Data available for the study for most of the variables 
covers the period 1968-1988. Because of lags and correction 
for autocorrelation in sorne equations, the estimation sample 
is indicated for each equation and in all cases the sample 
leaves two years for post-sample forecasts. Autocorrelation 
coefficient of arder i is denoted by p(i}. Equations (1)-(11) 
are estimated by OLS, equation (13) by RLS and the rest by 
TSLS. Lags are indicated by Z(-j) where Z is the variable in 
question and j represents the number of periods by which the 
variable is lagged. 

2 . Figures in parent he s i s are ab s o lute t- s ta t i s t i cs 
significant at the 10% level or better unless indicated by an 
asterisk (*) which indicates non-significance at the 
tfaditional levels pf significance, i.e., 10% or better. Adj. 
R me ans adj us t ed R , whi ch i s a measure of the "goodness of 
fit" of the equation after taking care of the degrees of 
freedom. 

3. ** denotes an identity. 

BLOCK I: THE DEMAND FOR IMPORTS 

1. Total merchandise imports 

ln M = -8.08 + 1.86ln Y- 0.95ln REER 
(1.73) (3.27) (2.64) 

adj.R
2
=0.64 DW=2.45 F=11.26 Chow F=1.77 RMSE=0.13 

p(1)=0.74 

Sample 1969-1986 

2. Raw materials and intermediate goods imports 

ln MM= -23.89 + 3.68ln Y- 1.26ln REER 
(4.12) (5.12) (2.59) 

adj.R
2
=0.68 DW=2.03 F=10.77 Chow F=2.37 RMSE=0.23 p(2)=0.14 

Sample 1972-1986 



3.Imports of petroleum and related products 

ln VMF = -8.95 + 1.73ln Y -0.65ln REER 
(19.38) (31.01) (15.10) 

adj.R
2
=0.995 DW=1.69 F=1320.25 Chow F=0.31 RMSE=0.020 

p(2)=0.71 

Sample 1970-1986 

**RMM=M-(MM+VMF) 

BLOCK II: THE SUPPLY OF EXPORTS 

4. Total merchandise experts 

ln X= -2.25 + 0.25ln PXGDP + 1.17ln CP 
(1.66) (2.72) (6.91) 

adj.R
2
=0.74 DW=1.27 F=26.56 Chow F=0.14 RMSE=0.089 

Sample 1968-1986 

5. Tobacco experts 

ln XTOB = 2.13 + 0.69ln PXTObGDP- 0.07DW + 0.57ln XTOB(-1) 
(1.71) (2.21) (0.87)* (2.21) 

adj.R
2
=0.73 DW=2.10 F=15.46 Chow F=0.76 RMSE=0.18 

Sample 1970-1986 

6. Asbestos experts 

ln XAS = -21.23 + 0.44ln PXASGDP + 2.33ln CPAS 
(5.87) (3.44) (7.14) 

adj.R
2
=0.94 DW=1.85 F=74.70 Chow F=3.69 RMSE=0.16 p(1)=0.009 

Sample 1971-1986 



7. Manufactures exports 

ln XMANF = -26.57 + 0.43ln PXMANGD + 14.73ln CPMANF 
(10.58) (3.30) (10.98) 

adj.R
2
=0.87 DW=1.64 F=63.22 Chow F=0.15 RMSE=0.12 

Sample 1968-1986 

**RMX=X-(XAS+XTOB+XMANF) 

BLOCK III: DOMESTIC EXPENDITURES AND PRICES 

8. Private Consumption 

ln PVTC = 2.98 + 0.86ln Y - 0.93ln Y(-1) 
(2.66) (3.81) (3.30) 

+ 0.35ln M2GDP + 
(2.42) 
+0.59ln PVTC(-1) 
(2.52) 

adj.R2=0.92 DW=2.11 F=47.57 Chow F=1.05 RMSE=0.042 

Sample 1969-1986 

9. Gross Domestic Investment 

ln GDI = -11.29 + 5.72 lnY + 5.95ln DCRY + 1.82ln CU(-1) 
(3.37) (3.09) (2.72) (5.48) 

adj.R
2
=0.82 DW=2.58 F=14.68 Chow F=1.98 RMSE=0.20 p(1)=0.69 

Sample 1971-1986 
p(2)=-0.84 

10. Consumer Priee Index 

ln CPI= -5.26- 0.72ln LPRO + 0.66ln M2 + 0.84ln M2(-1) 
(7.85) (7.23) (2.38) (3.96) 

adj.R
2
=0.99 DW=1.64 F=622.52 Chow F=1.20 RMSE=0.06 

Sample 1969-1986 



11. GDP Deflator 

ln PGDP = -2.91 - 0.38ln LPRO + 0.57ln 
(2.39) (2.07) (2.28) 

M2(-1) + 0.24ln PM 
(2.29) 

+ 0.61lnCPI(-1) 
(3.61) 

adj.R
2
=0.99 DW=2.14 F=524.36 Chow F=1.60 RMSE=0.04 

Sample 1969-1986 

BLOCK IV: SUPPLY OF OUTPUT 

12. Supply of Output in Agriculture 

ln YAG = 0.28ln EAG + 0.61ln KAG- 0.14DW + 0.16ln T 
(3.16) (16.62) (2.53) (1.11)* 

adj.R
2
=0.40 DW=1.72 F=3.69 Chow F=0.79 RMSE=0.26 p(1)=0.53 

Sample 1970-1986 

13. Supply of Output in Mining 

ln YMIN = 0.078 + 0.66ln KMIN + 0.34ln EMIN 
(0.27)* (5.27) (2.77) 

adj.R
2
=0.64 DW=1.92 F=9.56 Chow F=0.33 RMSE=0.05 p(1)=0.94 

p(2)= - 0.48 
Sample 1972-1986 

14. Supply of Output in Manufacturing 

ln MANF = -1.44 + 0.55ln KUMANF + 0.64ln EMANF + 0.16ln ROPEMAN 
(1.42) (2.34) (2.29) (2.51) 

adj.R
2
=0.97 DW=1.71 F=109.82 Chow F=0.08 RMSE=0.03 p(1)=0.53 

Sample 1971-1986 

**YOR=Y-(YAG+YMIN+YMANF) 



BLOCK IV: EMPLOYMENT 

15. Employment in Agriculture 

ln EAG= -0.22 + 0.28ln YAG- 0.25ln RWPEAG + 0 . 74ln EAG(-1) 
(0.28)* (3.14) (7.34) (10.94) 

adj.R
2
=0.96 DW=1.64 F=128.34 Chow F=-0.81 RMSE=0.021 

Sample 1970-1986 

16. Employment in Mining 

ln EMIN= 0.26 + 0.06ln YMIN- 0.11ln RWPEMIN + 0.59ln EMIN(-1) 
(0.24)* (1.90) (1.91) (3.08) 

adj.R
2
=0.48 DW=1.59 F=4.40 Chow F=-0.66 RMSE 0.06 p(2)=0.31 

Sample 1971-1986 

17. Employment in Manufacturing 

ln EMANF = 0.14 + 0.55ln YMANF- 0.16ln RWAGMANF + 0.40ln EMANF(-1) 
(0.77)* (6.69) (2.02) (5.82) 

adj.R
2
=0.97 DW=1.83 F=144.11 Chow F=0.08 RMSE=0.017 p(2)=0.50 

Sample 1972-1986 

**EOS=TE-(EAG+EMIN+EMANF) 
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CHAPTER 5 

SUMMARY AND CONCLUSIONS 

5.1 INTRODUCTION 

This study set out to construct a relatively small 

macroeconometric model of the Zimbabwean economy with its major 

focus on trade. The motivation in carrying out the study is the 

desire to contribute to the ongoing policy debates in the country 

regarding the prospects of trade liberalization and efforts to 

accelerate economie growth. There are a number of pressing problems 

currently facing the economy. Among the most challenging are 

chronic foreign exchange scarcity, low levels of investment 

accompanied by low rates of capacity utilization (particularly in 

the productive sectors) and rapidly rising rates of unemployment. 

Foreign exchange scarcity and low rates of capacity utilization 

are directly linked to trade performance. Until recently when the 

decision to liberalize trade was taken, imports, especially of raw 

materials and intermediate goods were severely constrained through 

such measures like licensing, foreign currency rationing, quotas 

and high across the board tariff rates. Exports provide the 

resources by which increased imports under a 1 iberal ized trade 

regime are financed. Given the crucial role of trade performance in 

influencing growth, it was therefore decided to investigate in sorne 
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detail the responsiveness of merchandise imports and exports to 

priees, incarne and capacity variables. The linkages between trade 

and growth were also investigated. Finally, the madel was concerned 

with investigation of the responsiveness of employment to output, 

technical progress and labour cast considerations. 

5.2 FINDINGS AND POLICY IMPLICATIONS 

The madel developed and estimated in this study has been shawn 

to be fairly satisfactory, at least on the basis of standard 

statistical criteria. It has also been demonstrated that the null 

hypothesis of parameter constancy is not rejected and the model's 

tracking and forecasting power is quite good. With these properties 

of the madel established, it can therefore be used as a powerful 

tool for policy analysis, forecasting and policy prescription. 

The results obtained from the madel lend sorne strong support to 

the arguments often raised among elasticity optimists regarding the 

efficacy of bath priees and incarne variables in influencing trade 

flows. GDP and the real exchange rate were shawn to have a 

significant impact on the demand for imports. The absolute sum of 

the elasticities of the two variables invariably exceeds unity, 

giving strong indications that the Marshall - Lerner - Robinson 

condition is satisfied in the Zimbabwean context. This suggests 

that the exchange rate, fiscal and monetary policies can be used 

effectively to attain desired resource allocation and national 

expenditure patterns (see chapter 3, footnote 2, p. 33 for more 
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details on the economie implications of the satisfaction of the 

Marshall-Lerner-Robinson condition in international trade). 

As regards experts, our results show that relative priees and 

capacity output are the key factors determining Zimbabwe ' s export 

share on world markets. Domestic policies that keep a tight check 

on inflation, say below 10%, and consistent maintenance of 

efficient and full utilization of available resources and capacity 

are the pi llars on which the expansion of the country' s export 

share on world markets can be built. 

The priee and activity parameter estimates obtained for both 

imports demand and experts supply are consistent with those 

obtained in other empirical trade studies on ldcs suggesting that 

the results are plausible. The fact that the domestic priee 

feedback effect of import priee changes is significant means that 

such feedback has the potential to offset the intended expenditure

switching and resource allocation effects of devaluation unless 

other supporting measures like tight monetary and fiscal policies 

are simultaneously implemented. 

The findings on inflation, private consumption, investment, 

output and employment validate . and give quantitative meaning to 

sorne well known postulates and hypotheses in economies. Labour 

productivity reduces inflation while nominal money supply, import 

priee increases and inflationary expectations have an accelerating 

effect. 

As one would expect, private consumption is directly related to 

income as measured by GDP, real money balances (current and 
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lagged). Investment is positively dependent on GDP (as the 

accelerator principle suggests), the ratio of domestic credit to 

GDP and the rate of capacity utilization in the economy lagged one 

period. 

Output 

employed 

i s we 11 

labour 

explained by 

and technical 

actual utilized 

progress in 

capital stock, 

the case of 

manufacturing, by utilized capital stock and employed labour in 

mining, and by capital stock, employed labour and weather 

conditions in the case of agriculture. Employment in each of the 

three sectors is shawn to be positively influenced by output and is 

inversely related to the real wage rate in each sector . 

What then are the general policy conclusions that can be drawn 

from these findings? The following are the most important. There is 

nothing in the resul ts suggest ing that the problems current ly 

facing Zimbabwe are intractable. First, the domestic incarne and 

real effective exchange rate elasticities of imports demand and 

the relative priee and capacity output elasticities of export 

supply at the aggregate and disaggregated levels lie, by and large, 

well within desirable ranges. To be specifie, the elasticities of 

imports demand are in the range of 1.73 to 3.68 implying that the 

demand for imports in the Zimbabwean economy is proportionately 

elastic with respect to domestic incarne as measured by GDP. 

The real effective exchange rate elasticities of the demand for 

imports lie between -0.65 and -1.26 which means that the case that 

the ex change rate can be used t o influence t rade and broader 

macroeconomie objectives is real. More significantly, however, the 
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results obtained in the study show that the absolute sum of the 

incarne and exchange rate elasticities lie weil above unity. To the 

extent that theory suggests that the exchange rate and monetary and 

fiscal policies can be employed as powerful expenditure-reduction 

and expenditure-switching instruments, these elasticities do 

inspire sorne confidence. 

Second, on the export side, it has been shawn that the priees of 

experts relative to domestic production costs and the economy ' s 

output capacity are key determinants of experts supply. The 

relative priee elasticities for aggregate experts, tobacco, 

asbestos and manufactures are in the range of 0.25-0.69. These 

elasticities imply, as intuition suggests, that rising export 

priees, act as a strong inducement for suppl iers of experts to 

expand output. On the other hand, rising domestic production costs 

have the potential to offset the incentives induced by higher 

priees. Policies that keep a firm handle on inflation are therefore 

doubly rewarding investment in export-supplying sectors is 

encouraged and exporting is rewarded just as weil as selling on the 

domestic market. 

Our conclusions on the importance of domestic production costs 

and output capacity in influencing the supply of experts should not 

be read as suggesting that other factors like international market 

demand candit ions do not have a be ar ing on a country ' s export 

supply. They undoubtedly do. But, given the imperfect world in 

which we live, successful trade policies entail identification and 

vigorous pursui t of whatever 1 i tt le export market opportuni t ies 
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exist, aggressive rather than defensive specialization and being 

competitive bath on the quality and cast fronts. In this regard, 

countries would do well to keep in control factors like domestic 

inflation that are within their grasp as that would go sorne way 

towards enhancing competitiveness. 

utilization of available resources 

prerequisite for competitiveness. 

Efficient 

is , no 

and effective 

doubt, also a 

The capacity output elasticities for experts lie between 1.17 

and 14.73 giving robust support to the view often expressed in 

international trade studies that output capacity is a critical 

factor determining a country ' s export share on world markets. 

Granted, there is always the problem of periodic decline in priees 

(especially those of primary commodities) that countries have to 

grapple with from time to time, but the greatest challenge for 

policy makers is to increase (or at least maintain) a country ' s 

export share in international trade. When a country's output 

capacity at best remains stagnant, or at worst contracts, a 

corresponding decline in trade performance is the inevitable 

result. 

Third, domestic incarne (as measured by GDP) and real money 

balances have an important bearing on private consumption levels. 

It follows from this finding that policies that ensure rapid output 

growth help to increase private consumption and hence national 

welfare. On the ether hand, an increase in inflation reduces real 

money balances and hence consumption levels. The elasticity of 

private consumption with respect to each of the explanatory 
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variables is below unity and this means that consumption is 

proportionately inelastic with respect to the regressors. Arise in 

any of the explanatory variables will not produce as high an 

increase in domestic private consumption as the authorities might 

intend to see attained. 

Fourth, GDP, domestic credit made available to entrepreneurs and 

the rate of capacity utilization in the economy are pivotai factors 

in the determination of total investment in Zimbabwe. The lowest 

elasticity estimated in the investment equation is 1.82 while the 

highest is 5.95 implying that investment is proportionately elastic 

with respect to each of the explanatory variables. It therefore 

need not be overemphasized that one possible way of expanding 

investment in the Zimbabwean economy is to allow entrepreneurs to 

have easy access to investment funds and imported production 

inputs. Pol icie.s that restrict entrepreneurs access to domest ic 

credit and imported inputs retard investment and hence output and 

employment. 

Fifth, the monetarist proposition that inflation is "always and 

everywhere a monetary phenomenon", may not hold as solidly as its 

proponents suggest, but its relevance is real in helping to explain 

the causes and dynamics of inflation, at least in the Zimbabwean 

context. The elasticities of inflation (whether measured by the CPI 

or GDP deflator) with respect to nominal money supply and its one 

year lag lie between 0.57 and 0.84. Other factors that have an 

important be ar ing on inf lat ionary pressures in the economy are 

labour productivity, import priees and inflationary expectations. 



As suggested by apriori reasoning, labour productivity has a 

"disciplinary" effect on inflation. The elasticity of inflation 

(as measured by the CPI) with respect to labour productivity is 

shown to be -0.72 and when the GDP deflator is used as the relevant 

variable it is estimated at -0.38. Both import priees and 

inflationary expectations have, as expected, " sympathetic" effects 

on inflation. The relevant elasticities lie in the range of 0.24 to 

0. 61. 

That inflationary exp~ctations have a significant positive 

impact on inflation suggests that there is little or no money 

illusion in the economy. Perhaps more importantly, it reminds us of 

the old dilemma familiar to those involved in macroeconomie 

management, namely, that once an economy enters an inflation 

spiral, a way out of that spiral can only be found at a heavy cost 

in terms of output and employment. In order to restore the 

confidence of economie agents in the value of a currency and hence 

break the backbone of inflation, throwing an economy into a 

temporary recession may be unavoidable. 

The above findings on the causes and dynamics of inflation in 

Zimbabwe underline the importance of monetary and fiscal policies 

in controlling inflation in Zimbabwe. Monetary accommodation of 

budgetary deficits, excessive intervention by government in money 

and capital markets through such means like domestic borrowing to 

finance budgetary deficits are recipes for inflation. Furthermore, 

excessive domestic borrowing by government helps to crowd out 

private investment, reduce output and hence generate demand-pull 
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inflationary pressure. In short, measures must be taken to balance 

the dornes tic expend i ture and revenue equation, rest ore economi c 

agents' confidence in the value of the local currency and raise 

labour productivity in arder to maintain priee stability. 

There are a number of factors that influence whether economie 

have confidence in the value of a currency or not. The credibility 

with which monetary and fiscal policies are pursued is of course 

the most obvious way by which the confidence of economie agents in 

the va 1 ue of a currency can be res tored. If economi c agents have 

reason to believe that whatever policies being pursued by 

government to contain inflation are half-measure or, worse still, 

will saon be reversed, resources will continue to be diverted to 

speculative rather than productive activities. Secondly, how 

readily economie agents can acquire domestic goods using local 

currency, or convert local into foreign currency to acquire foreign 

goods also plays a part in determining consumers' confidence in 

domestic currency. If one or none of these conditions is satisfied, 

then inflationary expectations may never be broken. 

Sixth, the elasticities of output with respect to capital stock 

in the case of agriculture and actual utilized capital stock in the 

case of mining and manufacturing and the labour force employed lie 

well within the ranges of estimates obtained in other empirical 

studies on production Lsee, for example Lipumba et al (1991)J. 

Employment in agriculture, mining and manufacturing is shawn to 

be adequately explained by the level of output and the real wage 

rate in each sector. Output has a positive impact while the real 
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wage rate has an unambiguous inverse impact on employment growth. 

The elast ici ty est imates obtained in the three employment equations 

ali 1 ie be law uni ty which impl ies that employment is 

proportionately inelastic to the explanatory variables. This 

suggests that increases in output or contraction of the wage rate 

may not increase employment by as much a margin as policy makers 

would expect. 

In the light of the above findings on the behaviour of output 

and employment in agriculture, mining and manufacturing, the 

conclusion to be drawn that has direct policy relevance is that 

investment, trade, output, and labour policies must be consistent 

if positive and sustainable growth is to be attained with respect 

to each of the variables. As we have already noted, import 

compression reduces investment, investment in turn retards output 

and poor output growth has a negative impact on employment 

generation. Thus, even if there is an increase in say 

infrastructural investment in the economy while at the same time 

import compression and law levels of capacity utilization persist, 

growth in output and employment may not be realized. 

FUTURE RESEARCH AGENDA 

The madel that has been developed and estimated in this study forms 

the first part of a long research project on the major problems 

faced by the Zimbabwean economy. The next stage of the project will 

be to use the madel for simulations and forecasting. Beyond the 
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value of the madel as a tool for simulations, policy analysis and 

forecasting, there are sorne important issues that the research has 

raised that could yield high marginal payoffs in terms of research. 

First, one of the findings of this study is that there are 

increasing r eturns to scale in the manufacturing sector. Research 

efforts that are directed t6wards determination of optimal plant 

size in the Zimbabwean manufacturing sector should therefore be a 

fruitful exercise. 

Second, remarkable advances have been made in the estimation of 

consumption functions where such unobservable variables like 

" permanent " incarne are now being widely used to try to capture 

long-run consumption behaviour. In a similar manner, one could try 

to include " permanent" national incarne in an import demand function 

to try to reflect long-run import demand behaviour. 

Third, use of time series analysis techniques such as those 

developed by Box and Jenk!ns (1970) could be profitably exploited 

to improve on determination of lag structures in trade models. Such 

techniques are known to be powerful in allowing the data itself to 

determine the appropriate length and structure of lags. 
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Zimbabwe: Main Economie Ind1cators; 1980-1988 

\ 

1980 1981 1982 1983 1984 1985 1986 1987 1988 

--------------------------------------------------------------------------------------------------------------------
Growth rates (%) 

GDP 10.8 11.8 3.4 1.3 -1.8 4.6 2.6 -0.1 6.2 
Exports 1.7 6.4 3.4 -18.3 4.7 6.1 13.4 -9.2 10.3 
Imports 27.8 12.7 2.7 -27.8 -21.0 9.3 0.1 -13.3 4.2 
Privata Consumption 4.9 15.6 1.7 5.5 -13.3 -1.9 -3.0 7.6 4.0 
Investment 50.5 38.3 15.2 -30.9 0.0 23.0 6.7 -23.2 5.0 
CPI 5.2 12.4 10.1 20.8 18.4 8.1 13.4 11.8 7.1 
GDP deflator 9.0 13.5 12.0 17.2 4.9 12.3 12.9 9.2 9.5 

Sectoral GDP 
(selected sectors) 

Agriculture 1.6 13.3 -7.5 -17.1 20.8 21.3 -6.4 -19.9 22.7 
Mining -2.4 -2.5 2.1 -1.4 3.9 -1.0 1.7 2.4 -1.7 
Manufacturing 14.0 9.4 -0.5 -2.9 -5.2 10.9 3.4 1.7 4.8 

Sectoral Employment 
(selected sectors) 

Agriculture -1.4 -10.0 -9.8 -5.5 1.4 3.8 2.5 0.9 0.5 
Mining 10 .7 3.0 -6.8 -5.5 -10.1 -0.4 1.1 3.2 1.7 
Manufacturing 9.7 8.3 4.1 -4.0 -4.2 2.0 4.2 0.3 5.4 
Composition of GDP (%) 
Ex ports 30.3 25.2 22.0 21.3 28.9 30.0 32.8 32.9 30.5 
Imports 33.3 32.5 32.1 31.5 26.0 27.2 26.5 23.3 22.8 
Private Consumption 64.5 67.7 67.3 69.4 51.4 46.4 41.1 39.6 51.5 
Investment 18.8 24.5 20.4 14.8 15.0 18.1 18.8 14.9 14.7 

Sources: Government of Zimbabwe, CSO Quarterly Digest of Statistics, 
various issues, IMF, IFS, various issues, World Bank, World Tables, 1989-90 edition, 
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