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FOREWORD

Counterfactual analysis to determine the impact of alternative
policies and external events on growth and equity is gaining recognition.
It is an important complement to a simple description and explanation of
observed changes in the economy and the consequent effects on income
distribution and poverty. In addition, the construction of economic
models that allow policymakers to wunderstand the implications of
alternative decisions, both on income distribution and economic
performance, is a powerful tool to improve decisionmaking. Therefore, in
this working paper, the authors developed an econometric model for Malawi
that simulates the effects of alternative government policies during the
1980s, as well as what would have happened had Malawi not been hit by
adverse terms of trade shock ~aused by the increased cost of transport
through var-torn Mozambique.

Perhaps the most important finding of the paper is that the failure
to reduce taxation of smallholders not only further marginalized this
group of poor households. but adversely affected GDP growth and export
earnings as well. At the same time, other results are more ambiguous.
For example, external borrowing in general was shown to have had little
positive impact on long-term growth rates. This was attributable to,
among other things, higher debt servicing ratios in the future, and the
assumption that the financing being provided was not to have increased the
pace of technical «change (especially in agriculture), management
capability, and so forth.

While the findings are important to policymakers and researchers
alike, perhaps more significant is that the prototype model discussed in
the paper is a starting point for formulating policy on a more analytical
basis. The model, despite all its limitations, elucidates linkages in the
economy and takes into account the multiplicity of pathways through which
a policy filters through to affect output and income distribution. At the
same time, the data problems that reduce the level of disaggregation and
reliability of the model's stochastic equations highlight the need for
improved information systems and systems for routinely collecting
statistics.

Washington, DC David E. Sahn
October 1991 Deputy Director, CFNPP
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1. INTRODUCTION

Although it was regarded as one of sub-Saharan Africa's best economic
performers during the postindependence years, and was lauded for adopting an
agriculture-based, export-promotion development strategy (Acharya and Johnston
1978), more recent literature has painted a rather bleak picture of Malawi's
achievements, especially during the 1980s (Sahn, Arulpragasam, and Merid 1990).
This newly pessimistic characterization is a consequence of a number of factors.
First was the slow rate of growth during the 1980s, averaging -1 percent per
capita per annum, in contrast to 2.9 percent in the period 1960 to 1979. Second
was the increasing recognition that despite Malawi's shunning the industrial,
import-based substitution growth strategy in favor of an agriculture-based,
export orientation, this was achieved through imposition of a strict duality in
the agricultural sector whereby only the estate enclave fared well, largely due
to the exploitation of the peasant subsector (Kydd and Christiansen 1982). And
third, and perhaps most important, was the emerging evidence of high levels of
malnutrition and infant mortality, indicators of the extraordinary depth and
breadth of poverty in Malawi (Centre for Social Research 1988; World Bank 1989),

Malawi's faltering struggle to grow at a rate in excess of population
increase is partially attributable to the series of shocks that buffeted the
economy during the late 1970s and 1980s. In particular, after increasing 0.7
percent per year between 1970 and 1977, the terms of trade declined at an average
annual rate of 15.5 percent between 1977 and 1980. After a slight reversal in
the early 1980s, the terms-of-trade decline continued in earnest from 1984
onward. Indeed, the oil shocks, declining prices for agricultural exports, and
the sharp increase in transport costs because of the war in Mozambique did
serious harm to the economy. This harm was compounded by a variety of other
factors, such as the decline in remittances coming from Malawian workers in South
Africa, the repatriation of wages and profits earned by foreign capital and labor
in Malawi, and drought that hurt agriculture, the backbone of Malawi's economy.

In response to the economic crisis that gripped Malawi as it entered the
1980s, the International Monetary Fund (IMF), World Bank, and bilateral donors
lined up behind the government. Balance-of-payment support and policy advice
were generously provided, with the two often intertwined in the form of
conditionalities for the disbursement of financing.

The main focus of donor-financed adjustment efforts during the past decade
has been on reforming agriculture. Particular conditionalities have revolved
around reducing taxation of smallholders, removing the subsidy on fertilizer, and
privatizing and 1iberalizing marketing arrangements, including rationalizing the
activities of agricultural parastatals. The basic structural features of the
rural sector — in particular the policy-induced divisions between the smallholder



and estate subsectors - remain intact, however (Sahn and Arulpragasam 1991a).
At the macro level, a variety of objectives were agreed upon during the years
under adjustment, including increasing and diversifying revenue sources, reducing
and reorienting government spending, limiting new credits and their diversion to
the private sector, and rationalizing interest rates (World Bank 1981, 1983,

1985) .

As intimated above, despite the efforts of the donor community and the
government during the 1980s, policy and balance-of-payment support has failed in
the short term to bring about observable and sustained improvements in the
economy. Neither is there any evidence to suggest success in the corollary of
development — the alleviation of poverty. In order to gain some insight on the
effect of exogenous factors and policy on economic performance during the past
decade, the remainder of this paper will be devoted to presenting an econometric
model and carrying out policy simulations with the model to explore the relative
contributions of shocks and decisionmaking on macroeconomic performance, sectoral
value added, and the corresponding functional income distribution by major
household groups.

The next section of the paper is devoted to describing the prototype model
and its limitations. This is followed in section three by running counter-
factuals, using the model to determine the effects of alternative scenarios
concerning palicies and shocks. In particular, outcomes of interest include both
macroeconomic performance - including gross domestic product (GDP) growth,
balance of payments, inflation, and debt — and sectoral outcomes, such as growth
of smallholder agriculture, estate agriculture, and nonagriculture. Section
four then takes the results of the runs of the model and distributes value added
by sector according to major functional groups, including smallholders and estate
workers, in order to gain some insights into the distributional implications of
alternative policies. The final section summarizes the most salient lessons
learned from the exercise.
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2. DESCRIPTION OF THE MODEL

The formal modeling of economies under adjustment, especially when
distributional outcomes are important, is extremely challenging. First, it is
necessary to trace macro policy changes to the level of economic activity by
sector, and thereafter, factor income must be distributed to household types or
groups. Ideally, a computable general equilibrium (CGE) model based on a social
accounting matrix (SAM) would be employed for this purpose (Scobie 1989). In
fact, there have been a number of recent efforts at developing an appropriate CGE
framework to analyze the impact of adjustment (Sarris 1990; Bourguignon, Branson,
and de Melo 1989), as well as constructing CGE models to determine the effect of
policies on growth and distribution (Thorbecke 1990; de Janvry and Sadouiet
1987). While they have met with some success, the lack of data to construct a
SAM, including the absence of an I-0 table and the data with which to construct
one, commended resorting to an econometric model as an alternative in the case
of Malawi.

The weak data base and the fact that, unlike the case of a SAM-based CGE,
this model does not start with an empirically consistent description of the
economy imply a considerable degree of aggregation and suggest the use of caution
in interpreting the results. That is, the prototype model presented in this
paper is primarily of use for identifying relationships in the economy and how
alternative policies would have affected the direction of change in key
indicators during the 1980s. In addition, owing to the weaknesses of the data
base and the fact that the functioning of markets has been impeded by the
extensive government intervention in administration of prices, a number of
variables that one would ideally endogenize are in fact exogenous in this model.
Of particular importance is that prices of agricultural products, nominal wages,
and interest rates are exogenous, along with the nominal exchange rate. (The
complete list of exogenous variables is found in Appendix Table A.1.)  Thus,
this initial step toward developing a model of Malawi's economy should not be
considered an adequate tool for precise estimates of what would have been if
alternative policies had been pursued during the 1980s. Rather, it serves to
illustrate the direction and general magnitude of change that would have occurred
under alternative policies and external conditions and some of the important
economic linkages and relationships.

THE PROTOTYPE MODEL

The prototype model is basically composed of five blocks (plus a few
miscellaneous equations): the production block, balance-of-payment block,
government finance block, prices block, and monetary sector block. Within each
block there is a series of stochastic equations and/or identities. The structure



of all 60 equations is shown in Appendix Table A.2. We now turn to a brief
discussion of the model, including the results of the key stochastic equations,
some of which are reported in Appendix Table A.3.

Production Block

The production block of the model consists of a number of equations that
predict output in agriculture and industry as well as construction value added.
These, in addition to the level of government expenditures (on wages, goods, and
grants), are used to predict, in a reduced-form equation, GDP at factor cost.
Nearly two-thirds of the tertiary sector - or 30 percent of GDP at factor cost
- is therefore not explicitly modeled; we are in fact assuming that services are
a markup over production in the other sectors.

Agriculture, counting for 36 percent of GDP and nearly all export revenue,
is disaggregated into maize and cash crops produced by smallholders and export
crops produced by the estates.' The dualistic nature of Malawi's agriculture
involves clear, government-delineated legal and institutional rules regarding
crop production, marketing arrangements, pricing, and land tenure.? In spite of
this, the estate and smallholder subsectors compete for factors of production and
agricultural inputs.

Maize, most of which is local varieties, is produced primarily by
smalTholders and is mostly for subsistence.® The surplus is marketed through the
Agricultural Development and Marketing Corporation (ADMARC), the parastatal
marketing agency, and in recent years, since the liberalization of marketing
regulations, through private traders as well.* The second component of
smaltholder output is smallholder cash crops, proxied by the weighted sum of
dark-fired, sun- and air-cured, and oriental tobacco (marketed through ADMARC),
groundnuts, and cotton production. Excluded were rice and pulses, which have
been exported in significant volume in only one or two years. Coffee also was
excluded since it has accounted for 1.4 percent to 5.0 percent of export revenues

! The share of agricultural value added in the 1980s was roughly 29 percent
for smallholders and 8 percent for estates.

2 For further discussion, see Sahn and Arulpragasam (1991a).

3 According to the arnual surveys of agriculture (1983/84 to 1988/89), 92.5
percent of the maize (hectarage) was local varieties, 1.7 percent was composite,
and only 5.8 percent hybrid. Most of the hybrid maize was produced by the 25
percent of smallholders whose Tlandholding exceeded 1.5 hectares (Sahn,
Arulpragasam, and Merid 1990).

4 It is estimated that in recent years, private traders have accounted for
between 25 and 35 percent of marketed maize, according to one source (Robert
Nathan Associates 1987), with other estimates by a government official as high
as 50 percent (International Fertilizer Development Center 1989).



in the last five years only. Estate sector production, consisting of burley,
flue-cured tobacco, tea, and sugar, is marketed at close-to-world-market prices.

Modeling agricultural production proved to be difficult. Ideally we would
estimate production functions for each crop separately, but information on
allocation of inputs by crops was not available. The absence of reliable time-
series data on labor input and land under cultivation by subsector, coupled with
the unreliable nature of time-series data on the use of fertilizer by small-
holders and estates, was indeed a problem. The data limitations commended
essentially employing a supply response function to determine how output is
related to relative prices, weather, and any secular changes captured by a time
trend. In such a model, the variable we are explaining is planned output, which
is not actually nbserved. We use realized output as a proxy. This is
reasonable, given that stagnant yields and the virtual absence of technological
change in both smallholder and estate agriculture indicate that changes in output
have been largely determined by acreage in cultivation.’

In terms of the actual results of the output functions for the smallholder
sector, we are primarily interested in the role of relative prices of maize to
cash crops. In the models, the parameters have the expected parameter values,
and the magnitude of the values seems plausible, althciugh the level of
significance is Tow. In additicn, the maize model includes a relative price
variable of maize to fertilizer. Owing to the fact that smallholder fertilizer
is subsidized and rationed, and given the excess demand, the price that clears
the market is expected to be the unsubsidized price as determined by imports for
use by estates (Sahn and Arulpragasam 1991b). In the cash-crop equation, the
price of cash crops relative to the minimum wage rate is also included, as it is
expected that a higher supply price of hired labor will reduce labor demand and
subsequently cash-crop production.

As far as the estate sector equation is concerned, there is a strong effect
on production from the price of estate crops relative to the minimum wage. The
increase in the price of labor will discourage hiring by estate producers, which
leads to a consequent decline in output. Higher fertilizer prices, also as
expected, reduce estate production.

The industrial production index is explained as a supply function of imports
of intermediate goods, capital stock of equipment (a measure derived from
deflated imports of equipment), capital stock of infrastructure (a measure
derived from deflated, fixed capital formation by the government), and an
interaction term capturing the specific environment during the 1980s. In
general, there are two effects associated with any import price increase - an
immediate contractionary effect because of imported intermediate inputs' getting
dearer, and a positive, though perhaps limited and delayed, supply effect
resulting from import substitution. These twin effects may even occur in the
services sector. Although the import substitution effect was correctly captured

> Fer a discussion of the failure of agricultural research to spur technologi-
cal change in Malawi, see Kydd (1989).



for industrial production by our equation, the coefficient was insignificant and
therefore left out of the model version used in the simulation exercises.

Value added in the construction sector is regressed upon gross fixed capital
formation (GFCF) of government and of the private sector. This is not a genuine
production equation but relates the value-added component of construction output
to investment activity. We would expect the price of construction materials,
especially imported ones, to play a role here, but the data did not allow us to
confirm this hypothesis. To understand the problem, consider that value added
for most sectors is normally computed as the difference between production
(output) and intermediate inputs. However, there are no data in Malawi to show
how production technology has evolved during the 1980s. Thus, the government
follows the practice of converting constant-prices output into constant-prices
value added by employing a fixed-proportion technology.® We feel that this
assumption is not valid given that the Annual Economic Survey (AES) 1980-1983
(National Statistical Office 1989) shows significant variability in the
intermediate-input-to-output ratio for all sectors. Thus we had to resort to the
more modest approach of a stochastic value-added construction equation, as shown
in Appendix Table A.3.

Subsectoral production in agriculture, value added from construction,
industrial production, and government expenditure on wages-goods-grants feed
somewhat less conventionally into two equations that predict GDP at factor cost
in constant prices: one including and the other one excluding the subsistence
sector.

Balance-of-Payment Block

The balance-of-payment (BOP) block gives a detailed picture of the current
account; it shows how the current account balance is ultimately transformed into
external debt. The central equation is exports at constant prices (f.o.b.).
Exports of tobacco, tea, sugar, groundnuts, cotton, coffee, pulses, rice, and
maize are simply regressed on agricultural production indices (smallholder cash
crops and estate crops). Other exports, counting for no more than 10 percent of
export revenues, are regressed on a time trend and a proxy for price competitive-
ness (a real exchange rate indicator). Exports of nonfactor services are
regressed on the time trend, a price competitiveness indicator, and number of
departing visitors. Due to the way that funding for refugee relief is treated
in Malawian statistics, net private transfers are positively correlated with the
number of Mozambican refugees, which has increased dramatically in recent years;
in earlier years, net private transfers were correlated with number of workers
abroad (e.g., in South Africa and Zimbabwe). Factor receipts (in US dollar [USD]
terms) are taken as exogenous.

6 Specifically, the national accounts assume that the conversion factor is
constant throughout the period 1980 to 1990 in the following subsectors: estate,
manufacturing, construction, distribution, and transportation.



On the import side, we first determine foreign exchange availability
(excluding foreign borrowing) after subtracting debt servicing and other factor
payments from export revenues and exogenous official transfers. In the extreme
case where no foreign savings inflows occur, the foreign exchange_availability
variable will put a cap on imports of goods and nonfactor services.” We then use
a stochastic foreign exchange-constrained imports function, where right-hand-side
variables include foreign exchange availability (the sum of the value of total
exports plus long-term borrowings minus factor payments) and an interaction of
foreign exchange availability and creditworthiness.

Imports of capital goods, intermediate inputs, fertilizer, and so forth are
derived from the total import function, assuming exogenous shares. Total
external debt is modeled as a simple identity: one-year lagged debt (revaluated
at the current exchange rate) plus the balance of the current account. A deficit
adds to debt, and a surplus reduces debt. Provision can be made for partial debt
cancellation. Nongovernment external debt is cemputed as a residual, as we have
accounted for government external borrowing and principal repayment elsewhere in
the model (the government finance block). The debt service ratio is determined
in an identity: interest payments plus principal repayments divided by exports
of goods and services.

Government Finance Block

The government finance block is entirely made up of nonstochastic equations.
Current revenue 1is determined by imports (c.i.f.) and GDP at factor cost
(actually less the subsistence sector, since the latter's income is not
explicitly taxed). Official transfers (a BOP item) are exogenous. Government
external debt service and interest payments on domestic debt are endogenized as
a function of external and domestic debt outstanding, although with a one-year
lag. The sum of government expenditure on wayes, goods, grants, and fixed
capital formation is derived as an identity: total government revenue plus
domestic and foreign borrowing less debt service, loans to sectors, and change
in cash position (treated as an exogenous variable). A share parameter, which
is the actual distribution of government expenditure observed for each year, is
used next to determine separately current, and capital, expenditures. In effect,
expenditures are determined by the financing constraint - i.e., revenues

7 0f course, net capital inflows do occur, allowing imports to be somewhat
more demand-driven. In reality, thus, we may have two regimes of imports
determination (foreign exchange-constrained or demand-constrained) calling for
a disequilibrium econometrics approach; that, unfortunately, did not give
satisfactory results and had to be abandoned. Instead, we use a function where
supply of foreign exchange constrains imports.

8 The purpose of the interaction term is to capture the supply of some of the
shorter-term credits to recipients such as private sector agents and parastatals.



including borrowing.” Government fixed capital formation adds to ihe stock of
infrastructure. The government stock of external debt is written as an identity:
one-year lagged debt plus new borrowing less repayments; all are expressed in
foreign currency.

Price Block

The price block includes essentially the retail price index (RPI), the GDP
deflator, the real wage rate in the private sector, and an equation for the free
(black) market exchange rate. Also endogenized are the deflators for gross fixed
capital formation and government expenditure on wages-goods-grants. The RPI and
GDP deflator are estimated in perc-ntage changes, and the set of exnlicative
variables is virtually identical in poth equations: import prices adjusted for
import duties, ADMARC producer prices, and indirect tax rates. Over 80 percent
of the percentage change in both price indices - RPI and GDP deflator - is
explained by just five explicative variables. The dominant explicative variable
is imported inflation. Agricultural producer prices and the minimum wage rate
also have an impact on inflation. A 10 percent increase in the nominal minimum
wage rate raises the GDP deflator by a small but statistically significant 1.1
percent. Finally, a variable defined as "advances to government and parastatals
divided by real GDP" appears in the RPI equation and translates the effect of
nominal money supply on price inflation.

The real wage rate in the private sector is positively correlated with the
terms of trade (TOT), labor productivity, government-administered real minimum
wage rate, number of registered work seekers, and number of Malawian workers
abroad (e.g., those in South Africa). However, the latter two variables
contribute but Tittle in explaining the real wage rate, and they were subsequent-
ly dropped from the equation. Population (proxy for labor supP]y) and nominal
exchange rate exert a negative effect on the real wage rate.'® Finally, the
equation for the "free" or "black market" exchange rate equation was estimated,
including a relative price (domestic price against a foreign price) - this is
basically the PPP model - and either the creditworthiness variable or the debt
service ratio, both of which are proxies for the risk premium in the portfolio
balance model of the exchange rate.

9 Of course, it may be the case that in certain years the government had set
an expenditure target, then borrowing requirements are determined as the residual
- i.e., the expenditure and borrowing variables switch roles in the equation.
This option, however, is not followed in our simulations.

19 Considerable collinearity exists between terms of trade and population: a
regression of TOT on population yields a determination coefficient of 0.93, which
explains why bringing TOT and population together in a single specification
requires our having recourse to Ridge regression technique.



The Monetary Block

The dimensions of the monetary sector block are kept to the very minimum.
Instead of describing in detail the assets and liabilities structure of the
central bank and the commercial banking system, we have simply modeled total
advances from commercial banks as a function of foreign exchange availability
(which feeds into the monetary base) and thc real interest rate. Advances from
commercial banks to the private sector are then derived by subtracting commercial
bank advances to government and parastatals from total advances (thus taking into
account the crowding-out effect). The latter variable is a policy instrument:
the government can indeed borrow domestically either directly from the central
bank (high-powered money) or from the commercial banking sector.

Miscellaneous Equations

Gross fixed capital formation in the private sector is constrained more by
imports of capital goods - and thus foreign exchange allocation - than by current
or expected demand. The alternative, and more conventional, use of a Keynesian
type of investment function did not work well. Interesting is the significant
real-price elasticity parameter (-1.60),'%1

Among the miscellaneous equations, we construct a capital-stock-of-equipment
series assuming a 10 percent annual depreciation rate.
HOUSEHOLD FUNCTIONAL GROUPS

One consequence of the lack of household survey data in Malawi was that the
model described above is limited to the analysis of sectoral output. Given our

" Crowding out has an effect un capital formation (indirectly through imports
of capital goods); and (excess) money supply, proxied by total advances, fuels
inflation.

"2 The real price of GFCF is calculated as: GFCF = (deflator GFCF - deflator
GDP) * (1 + interest rate).

B The prototype model does not treat domestic savings explicitly because
Malawian national accounts do not provide an independent estimate of domestic
savings. Rather, household consumption is derived as a residual (monetary
production Tess government consumpion, fixed capital formation, exports, and
imports), and domestic savings are then computed as a double residual (income
less consumption). As a partial remedy to the absence of a savings function, we
have tried to add income per capita in the function of private investment, the
hypothesis being (1) that the savings rate is a positive function of income per
capita, and (2) that savings and investment are positively correlated.
Unfortunately, although econometric estimation yields the correct sign for the
income per capita parameter, this parameter is never significant.
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interest in income distribution, we have added a functional income distribution
module as a partial remedy for the model's shortcoming. The prototype model's
production block endogenizes smallholder maize and cash-crops production, estate
production, industrial production, and value added of construction in constant
prices. Government expenditure on wages (government finance block) is a good
oroxy for value added in the government services sector, whereas value added of
the "other services" sector is basically computed as a markup over value added
of the sectors, which are explicitly treated in the model.

The first step is to convert our constant-prices production measures
generated by the model (there are six in all) into current-prices value added.
For this conversion we have used, in addition to the production measures, the
price indices available in the prototype model. We have also tried to adjust for
the impact of changing prices and volumes of intermediate inputs but with little
success — a fact that reflects the deficiencies of the Malawian national accounts
methodologies.

In a second step, the derived sectoral value added is distributed by sector
over labor remuneration and capital remuneration (i.e., gross profit}, which
includes depreciation. Factor shares are initially computed from the Annual
Economic Survey 1980-1983 (National Statistical Office 1989) and are reported in
Table 1. Since ownership and labor are not distinct in smallholder agriculture,
value added in that sector is attributed almost entirely to labor remuneration,
with the exception of a small share for depreciation. Furthermore, smallholders'’
labor remuneration is distributed over smaller farms (less than 1.5 hectares) and
larger farms (above 1.5 hectares), with the shares to the two farm-size
categories estimated from a previous agricultural sample survey (Ministry of
Agriculture 1980). On estates, two-thirds of the value added accrues to labor,
while in industry the figure is only 40 percent. In contrast, almost ail
government value added is payments to labor, while other services roughly split
betwean labor and capital.

No further breakdown of labor remuneration - for instance, between skilled
labor and nonskilled labor — is feasible with the present state of the Malawi
data base. However, a more serious problem is that the reported shares in Table
1 are period averages. Shares do, however, vary over time. Once again, in spite
of the intrinsic weakness of Malawian labor market statistics (e.g., incomplete
coverage), we attempt to endogenize lahor income shares. The methodology
followed was first, to fit a model to predict sectoral wage rates and employment
(see Appendix Table A.4).' We can then compute an implicit sectoral labor
income and labor income share (since sectoral value added is known). Then we

% Three real wage rate equations were estimated. One for private sector
workers, which included industry and other workers, one for estate workers, and
one for construction workers. Four employment equations are estimated: for
estate workers, construction werkers, workers in industry, and workers in other
productive services. Since virtually all of the smallholder and government
shares of value added accrues to labor, estimating functions for these groups was
not necessary as depreciation is assumed to stay constant.



Table 1 — Malawi: Mean Share of Value Added, by Sector

Labor Gross Profit
(percent)
Value added, smallholders 95.9 4.1
of which:

< 1.5 hectares 52.5

> 1.5 hectares 47.5
Value added, estates 62.3 37.7
Value added, industry 39.3 60.7
Value added, construction 74.4 25.6
Value added, government 93.5 6.5
Value added, other services 46.5 53.5

Sources: NSO (1989); ASA (1980/81).
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calibrate this implicit labor income share to match the period average shares
shown in Table 1.

> The implicit labor income share is defined as:
(real wage rate x RPI x employment) / value added

The implicit Tlabor income share is computed and averaged for 1980-1983 and
subsequently compared with the known 1abor income share (from the Annual Economic
Survey). The implicit labor income share is then scaled such as to match the AES
average income shares. In simulation, this scaling factor is applied to each
year's implicit income share.



f?

3. POLICY SIMULATIONS

We now turn to the policy simulations using the model. Counterfactuals are
run to test the six scenarios, each of which represented either key policy
decisions relating to the adjustment program, or external shocks to which Malawi
was trying to adjust. The context of each policy/shock is first discussed
briefly, and then the model results are presented.

The results of the alternative scenarios outlined below are compared to a
base case, which in essence is the systematic behavior of the model. That is,
the base case is a dynamic simulation, assuming that all the policies and the
external environment were as observed. It separates systematic model behavior
from random factors not explained by the prototype model. Obviously, the better
the tracking capability of the econometric model, the more confidence we will
have in the results of the counterfactuals. So, for example, with some
endogenous variables, such as external debt, the model does an excellent job of
simulating reality. In contrast, the index of industrial production deviates
quite a bit from the actual in a number of years, and the accuracy with which the
model predicts government expenditures is somewhere in-between (see Appendix
Figures A.1 to A.10 for the 11 endogenous variables that are of greatest
importance). To summarize the tracking capability of the model, Theil and Mean
Absolute Percentage Error (MAPE) indexes are reported below for key variables
(Table 2). The threshold for Theil is one, meaning that a no-change prediction
is at least as good as the model's prediction, thus casting doubt on the model's
reliability. Overall the model appears to behave well in the dynamic simulation.
Our major concern is the high Theil coefficient for GDP at factor cost, although
the MAPE is still reasonably low at 2.6 percent.

Thus, the effects of alternative policies and external conditions are shown
as deviations from the dynamic simulation, alternatively referred to as the base-
case scenario. To the extent that the dynamic simulation generates results that
are close to the observed variables, the deviations can be meaningfully compared
to what actually transpired. So, for example, if a simulation generates a value
of 1.2 for a given variable, its proper interpretation is that the value would
have been 20 percent higher than that predicted on the basis of the dynamic
model, the value of which may have been equal to, slightly above, or slightly
below that which was actually observed.

Since there are a Targe number of endogenous variables in the model, for the
sake of keeping the presentation within manageable bounds, we concentrate our
discussion on an examination of the 11 that we feel are most interesting: maize
production; smallholder cash-crop production; estate crop production; construc-
tion value added; industrial production; exports at constant prices; GDP
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Table 2 — Malawi: Coefficient of Theil and MAPE (Dynamic Simulation)

Variable Theil MAPE
(percent)

Maize 56

Cash 21

Estate 52

Value added, construction sector

Constant prices exports

Total factor payments (BOP)

External debt (in Kwacha)

Creditworthiness

Imports at current prices (goods and services)

Government expenditure on goods, services
wages and capital formation (current prices)

Retail price index

Deflator, GDP

Real wage rate

Index of industrial production

Government expenditure on goods, services,
wages (constant prices)

GDP at factor cost, constant prices

GDP at market prices, current prices

Debt service ratio
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deflator; GDP at factor costs; real minimum wage rate; government current
expenditures; and debt service ratio.

TRANSPORT COSTS

Owing to the civil war in neighboring Mozambique, Malawi witnessed a
dramatic increase in the costs of importing, while at the same time the prices
received for exports were depressed. In particular, as trade was diverted from
the ports in Mozambique, primarily to Durban, South Africa, shipping costs per
metric ton increased dramatically, reflecting the fivefold increase in the
average length of routes to ocean ports - from 800 kilometers to 3,500
kilometers. Calculating the shipment factor, defined as the ratio of the
difference between f.o.b. and c.i.f. prices divided by f.o.b. prices, shows that
between 1980 and 1984, shipment costs more than doubled (Figure 1). Because the
Nacala rail line is being rehabilitated in Mozambique, and the Northern corridor
route through Tanzania is being developed, these transport costs are expected to
moderate in the early 1990s, although the pace of the decline will be conditioned
by the regional security situation. In the transport scenario, we basically
assume that the transport bottleneck did not occur, so that the shipment factor
is lower during the 1980s (pegged to the level observed in 1979).

It is clearly the case that in the absence of the transport shock, other
exogenous variables would have behaved differently, and many of the other policy
decisions that followed from the increased transport costs would also have been
altered. Although a limitation of the model is that it does not endogenize
government decisionmaking — for example, with regard to the nominal exchange rate
or administered prices — we feel that it is worthwhile expanding the transport
shock simulation to incorporate other assumptions. In particular, those include
(1) that in the absence of the war, which caused the transport bottleneck, there
would have been no refugees from Mozambique; (2) that the nominal devaluation
would not have been deemed necessary, and the exchange rate would have remained
at the 1979 Tevel of 0.8169 Kwacha per US dollar, rather than being devalued at
an average annual rate of 12 percent per year; (3) that nominal interest rates
on both deposits and lending would have been lower, the former pegged to the
inflation rate and the Tatter to inflation plus 4 percent; and (4) that the need
for government net borrowing from central and commercial banks would have been
reduced, at least in nominal terms. In addition, we assume that relative prices
(of agricultural products) would have followed the pattern actually observed, but
the rate of change of both the numerator and denominator of these ratios has been
modified to coincide with the simulated rather than actual inflation figures.'®

Among the exogenous variables that are not modified, compared with the
base-case scenario, are implicit tax rates, factor receipts (in the BOP),
official transfers, and government external borrowing. These assumptions may not

% The GDP deflator and imported inflation values of 3.8 percent and 4.3
percent per annum, respectively, observed in the counterfactual contrast with the
15.3 percent and 20.4 percent, respectively, observed in actuality.
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Figure 1 — Malawi: Shipment Factor, 1980-1989
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seem realistic, but without an indication as to how these variables might have
behaved counterfactually we preferred not to modify them in order to avoid the
model's being driven by too many exogenous variables other than the shipment
factor.

The simulation results confirm that the transportation shock did dramatical-
ly affect the economic performance of Malawi in the 1980s (Table 2 and Appendix
Figures B.1 to B.11). Real GDP at factor cost would have been up by an average
18 percent (period 1984-1989) compared with the observed level of GDP. This
translates into a GDP growth of 3.7 percent per year against 2.3 percent per year
observed. Per capita GDP would thus have grown by 0.4 percent per year against
a drop of 1.1 percent in reality. Maize production would be higher by an average
5.2 percent as a result of Tower fertilizer prices. Smallholder cash-crop
production is very price-sensitive, and the large fluctuations of the deviations
from the base-case scenario are not a reflection of the instability of the model,
but of relative prices. The model captures this very well.'” Therefore it is
not surprising that during the 1980s, the counterfactual also varies markedly
from year to year. But disregarding 1987, the average gain is around 10 percent,
owing to lower fertilizer prices. Estate production is, on average, 15.1 percent
higher, although in 1988 and 1989, this moderates to around 13 percent. Real
exports are thus 14.5 percent higher than in the base case. Higher exports and
lower import costs would, in a first instance, have contributed to lowering
Malawi's external debt if import demand were somewhat demand-driven. However,
the import function retained in our model is driven by foreign exchange
availability and creditworthiness or debt service, and since exports, credit-
worthiness, and debt service improve significantly in the early and mid-1980s,
the model allows imports to run higher at the expense of external debt. The
creditworthiness variable plays the role of a stabilizer in the model so that
although external debt (in US dollars) is 22 percent higher counterfactually in
1989, the country's creditworthiness still shows an improvement of 14 percent in
1989, whereas the resulting counterfactual debt service ends up being no higher
than the observed debt service ratio in 1989, although it is much lower in the
earlier part of the decade. Industrial production, spurred by higher investment
and greacer availability of imported intermediate inputs, would be, on average,
25.2 percent higher than actual. Government real expenditure is seesawing quite
a lot in the counterfactual simulation, but the average level is up by 23
percent, largely due to increased tax revenues, translating into higher
expenditures.

7 An illustration of the observed fluctuations in cash-crop output is that its
constant prices value fell 35 percent in 1982, only to jump back up 82 percent
in 1984. The model easily explains the lower output levels in 1982 and 1983 as
a result of Tower cash-crop prices to wage rate in 1982 and lower cash-crop
prices to maize price in 1983,



Table 3 — Malawi:

Transport Shock Scenario, 1980-1989

Maize

Year Czsh Estate VAConstr Industry  Exports GDPDef WageReal GovCuri® GDP DebtServ
1980 1.000 1.000 1.001 1.025 1.000 1.001 1.003 0.997 1.004 1.003 0.997
1981 0.999 0.999 1.107 1.088 1.044 1.091 0.896 0.923 1.060 1.041 0.897
1982 1.025 1.567 1.197 1.333 1.155 1.267 0.735 0.979 1.324 1.198 0.716
1983 0.989 1.056 1.197 1.283 1.185 1.180 0.665 1.031 1.352 1.186 0.777
1984 1.006 1.070 1.153 1.256 1.229 1.121 0.572 1.122 1.359 1.199 0.820
1985 1.033 1.004 1.154 1.251 1.247 1.130 0.477 1.154 1.252 1.173 0.892
1986 1.067 1.234 1.163 1.110 1.279 1.187 0.451 1.153 1.141 1.170 0.79
1987 1.081 1.382 1.175 1.150 1.292 1.208 0.412 1.216 1.119 1.176 0.820
1988 1.072 1.175 1.132 1.136 1.260 1.130 0.389 1.312 1.214 1.180 0.906
1989 1.051 0.903 1.130 1.193 1.206 1.094 0.343 1.158 1.334 1.174 1.007

-8'[-
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INTEREST RATE ON FOREIGN BORROWING

Malawi's foreign borrowing, as with most countries in sub-Saharan Africa,
sustains imports and capital formation. A key element in determining both the
medium- and long-term implications of this borrowing is the interest rate paid
on loans. Up through the end of the 1970s, a large share of borrowing was on a
commercial basis. The implicit interest rate for government external debt in
1979, for example, was 12.8 percent. The interest rate then fell quite rapidly,
reaching 7 percent in 1981 and 4.8 percent in 1983. The rate in 1989 was only
3.4 percent. Of course, the concessional lending in the 1980s was primarily from
multilateral firancial institutions, as commercial borrowing rapidly declined.

In order to explore the implications of the loans' being provided on
concessional terms, we next turn to a variant of the previous scenario. The only
difference is that the implicit interest rate on government external debt is 8
percent per year, instead of the 3 percent to 4 percent observed in the second
half of the 1980s, while all other exogenous variables are the same as for the
transport scenario discussed above. The new results give a measure of the
importance of the cencessional terms on which external credit is granted to the
Malawian economy.

It suffices here to say that GDP at factor cost (average for 1984-1989)
would have been higher by 10.5 percent compared with the base case (Table 4 and
Appendix Figures B.1 to B.11). This translates into a counterfactual annual GDP
growth of just under 3 percent, which is slightly beiaw population growth. This
is in contrast to the 3.7 percent annual rate of growth observed when financing
is provided on concessional terms. Also, if financing was not possible on
concessional terms, in the absence of the transport shock, external debt would
have been 21.2 percent higher, and the debt service ratio up 29.7 percent in
1989. Other differences relative to the previous scenario inciude that the
absence of concessional terms on financing would have resulted in less growth in
industrial output and a lower level of government expenditures.

EXCHANGE RATE

During the 1970s, Malawi's exchange rate was initially pegged to the British
pound, then to a weighted average of the U.S. dollar and pound, and then in 1975,
to the SDR. Beginning in 1984, the Malawi Kwacha was pegged to a weighted basket
of currencies of major trading partners. There was a series of nominal
devaluations during the 1980s ?on average 12.7 percent per year). Domestic
inflation actually resulted in there being little sustained real exchange rate
devaluation: the IMF measure of the real effective exchange rate stood at 98 in
the period 1978-1979, against an average of 101 in 1980-1984 and 91.1 in
1985-1989.

Malawi's exchange rate policies have not been the primary focus of
adjustment. This is partially a reflection of the fact that shadow exchange
rates indicate a general pattern of overvaluation on the order of 25 percent to
50 percent both before and since adjustment (see Figure 2). This is small



Table 4 — Malawi:

Interest Rate and Transport Shock Scenario, 1980-1989

Year Maize Cash Estate VAConstr Industry Exports GDPDef WageReal GovCurr GDP DebtServ
1980 1.000 1.000 1.001 1.025 1.000 1.001 1.003 0.997 1.004 1.003 0.997
1681 0.999 0.999 1.107 1.075 1.039 1.091 0.896 0.923 1.032 1.033 0.939
1982 1.025 1.570 1.197 1.276 1.139 1.267 0.735 0.979 1.208 1.159 0.814
1983 0.989 1.056 1.197 1.217 1.161 1.180 0.665 1.031 1.215 1.137 0.901
1984 1.006 1.070 1.153 1.172 1.199 1.121 0.572 1.122 1.175 1.354 1.903
1985 1.033 1.004 1.154 1.135 1.199 1.130 0.477 1.154 1.007 1.088 1.078
1986 1.067 1.234 1.163 1.027 1.230 1.187 0.451 1.153 0.961 1.100 0.930
1987 1.081 1.382 1.175 1.061 1.237 1.208 0.472 1.216 0.896 1.087 1.032
1988 1.072 1.175 1.132 1.073 1.208 1.130 0.39C 1.312 1.028 1.115 1.088
1989 1.051 0.903 1.130 1.120 1.149 1.094 0.343 1.158 1.140 1.104 1.297

-02-
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Figure 2 — Malawi: Official and Shadow Exchange Rate, 1980-1989
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relative to the gross distortions in other countries, such as Ghana, Somalia,
Guinea, Tanzania, and Nigeria, where nominal devaluations tenfold or more were
the centerpiece of reforms. Despite the absence of gross distortions, there
remains an important question as to how Malawi would have fared if it had aligned
its exchange rate before the shocks of the 1980s and maintained it at the
equilibrium level thereafter. To test the impact of adopting a more competitive
exchange rate, we have plugged into an exchange rate scenario the shadow exchange
rate shown in Figure 2. This would have meant a devaluation of almost 41
percent, from 0.8169 Kwacha per USD to 1.15 Kwacha per USD, in 1980 followed by
annual devaluations of 16 percent on average, slightly more than those actually
observed.

In addition to the modified exchange rate scenario, we have also made the
following assumptions: government net borrowing from the central and commercial
banks is adjusted to account for the now different domestic inflation rate;
deposit interest rate equals inflation rate; lending interest rate equals
inflation rate plus 4 percent; and domestic prices, which remain exogenous in the
model, follow approximately the general inflation trend (i.e., 16.4 percent per
annum). The movement in relative maize-to-cash-crop prices observed during the
1980s is replicated.

A 41 percent devaluation in 1980 would raise the deflator of GDP by an extra
85 percent within three years and boost nominal government revenue, owing largely
to the increase in estate and_smallholder cash-crop production (Table 5 and
Appendix Figures B.1 to B.11)." This increase in exports would in turn have
contributed to a much greater level of nominal government expenditure than in the
base case, which translates also into a large increase in real terms since the
deflator of government expenditure (which, among other things, is a function of
lagged minimum wages) increases at a rate slower than the general price level.
The fact that GDP at factor costs is also up by 16.2 percent during the period
1983-1989 would not have materialized if the government had decided to add the
windfall revenue to its cash reserves; GDP growth would have been significantly
Tower.

Maize production is down by an average 2.9 percent between 1983 and 1989,
as a result of higher fertilizer prices (in Kwacha terms). Cash-crop production
would be up by 15 percent (disregarding the outlier in 1987), despite the higher
price of fertilizer. This increase is entirely due to a slightly higher relative
price of cash crops to the wage rate. Estate production is benefiting most from
the devaluation, the average increase being 21.3 percent between 1983 and 1989.
Industrial production is 9.1 percent higher than in the base case over the
decade. This is entirely explained by higher investment and imports of
intermediate inputs. A modified specification of the industrial production
equation, allowing for an import substitution response to a permanently lower

®  The precipitous decline in cash-crop production that occurred in 1982 is
avoided under the counterfactual, since under the simulation minimum wages would
not have displayed the same increase relative to the price of cash crops that in
the base case and actual case contributed to a decline in cash-crop production.



Table 5 — Malawi:

Exchange Rate Scenario, 1980-1989

Year Maize Cash Estate VAConstr Industry  Exports GDPDef WageReal GovCurr GDP DebtServ
1980 1.000 1.000 1.037 1.042 1.004 1.029 1.200 0.540 1.153 1.644 0.931
1981 1.002 1.129 1.189 1.088 1.044 1.194 1.274 0.810 1.198 1.091 0.800
1982 1.021 1.911 1.250 1.260 1.098 1.365 1.257 0.819 1.485 1.236 0.698
1983 0.952 1.223 1.219 1.217 1.100 1.236 1.224 0.852 1.397 1.173 0.789
1934 0.964 1.222 1.203 1.165 1.097 1.186 1.249 0.856 1.375 1.166 0.847
1985 0.962 1.160 1.216 1.207 1.109 1.223 1.185 0.861 1.393 1.167 0.860
1986 0.974 1.120 1.236 1.167 1.121 1.230 1.19 0.850 1.356 1.170 0.843
1987 0.990 1.881 1.253 1.156 1.147 1.372 1.177 0.887 1.206 1.170 0.786
1988 V.982 1.191 1.188 1.259 1.126 1.189 1.322 0.969 1.341 1.162 0.950
1989 0.975 0.979 1.176 1.193 1.064 1.174 1.080 0.848 1.342 1.127 0.941
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real exchange rate, yields even higher industrial output (however, in our
scenario, domestic inflation is allowed to erode the real devaluation). Real
exports shoot up by 36.5 percent above the base case in 1982, to average 20.6
percent in 1983-1989 (excluding 1987 which is an outlier). External debt would
be up by 3.3 percent (1983-1989), and debt service down by 15.5 percent over the
decade. Our conclusion is that although Malawi might have steered off a severe
recession with a competitive devaluation policy, stagflation during the second
half of the decade was almost unavoidable.

BALANCE-OF-PAYMENT SUPPORT FOR THE CURRENT ACCOUNT

Credits from multilateral and bilateral sources have contributed signif-
icantly to financing Malawi's current account deficit - and therefore, imports
- during the past decade. Structural adjustment loans from the World Bank and
other forms of development assistance, including bilateral loans and grants, have
indeed been important in Malawi, as in the rest of Africa. At the same time,
IMF- and World Bank-inspired stabilization policies sought to reduce imbalances
in the external accounts (through a reduction of imports) and in the domestic
budget by cutting down on expenditures and reducing credit supply, and thus
reducing the budget deficit. Stabilization policies are by nature deflationary.
Malawi's performance in reducing external imbalances followed a distinctive
pattern of "two steps forwards, one step backwards." "Improvements secured over
a number of years by determined government action were followed by disturbances
that upset macro-balances and set back the effort to stabilize. The economy had
insufficient reserves or flexibility to cope with the series of shocks to which
it remained exposed" (Gulhati 1989, 38).

In order to determine the growth contribution of external financing we have,
counterfactually, halved the period-average current account deficit to 3.25
percent of GDP at current market prices in the years 1980 to 1989. The reduction
in foreign savings inflows is about equally shared by government and nongovern-
ment (including parastatals) foreign borrowing. The immediate impact of the
exogenously imposed BOP constraint is a reduction in imports (Table 6 and
Appendix Figures B.1 to B.11).'" Construction activity, industrial production,
and real government expenditure initially (1980) lose 13.5 percent, 11.5 percent,
and 16.9 percent, respectively. The resulting Toss in GDP at factor cost is 8.6
percent. The decrease in GDP for the first year (1980) might seem exaggerated
were it not that the BOP constraint imposad in this scenario matters a lot in
this very year, when the observed current account deficit reached 17.2 percent
of GDP at current market prices. In 1989, the observed current account deficit
was almost 9 percent, such that the constraint imposed by the current account

'®  The prototype model does not indicate smallholder and estate production to
be affected by Tower fertilizer imports: fertilizer use does not appear as an
explicative variable in the agricultural supply functions, although a severe
foreign exchange constraint may in reality depress agricultural production
through lower fertilizer inputs. Furthermore, lower fertilizer inputs also mean
lower quality of tobacco and thus lower export prices fetched.



Table 6 — Malawi:

Current Account Deficit Scenario, 1980-1989

Year Maize Cash Estate VAConstr Industry  Exports GDPDef WageReal GovCurr GDP DebtServ
1980 1.000 1.000 1.000 0.865 0.885 1.000 1.0C0 1.000 0.831 0.914 1.000
1981 1.000 1.000 1.000 0.947 0.948 1.000 0.999 1.000 0.875 0.951 0.751
1982 1.000 1.000 1.000 0.970 0.951 1.000 1.000 1.000 0.940 0.968 0.718
1983 1.000 1.000 1.000 0.942 0.946 1.000 1.002 1.000 0.873 0.945 0.707
1984 1.000 1.000 1.000 0.946 0.955 1.000 1.002 1.000 0.873 0.948 0.705
1985 1.000 1.000 1.000 0.955 0.956 1.000 1.000 1.000 0.876 0.952 0.709
1986 1.000 1.000 1.000 0.977 0.978 1.000 0.999 1.000 0.927 0.972 0.708
1987 1.000 1.000 1.000 0.982 0.967 1.000 0.999 1.000 0.931 0.968 0.720
1988 1.000 1.000 1.000 0.972 0.968 1.000 0.999 1.000 0.884 0.960 0.731
1989 1.000 1.000 1.000 0.929 0.915 1.000 1.000 1.000 0.907 0.948 0.767

-gz-
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scenario is again very severe and explains why GDP falls 5.2 percent short of the
base case, whereas external debt is 27.7 percent below the base case. Equally
interesting to note is that during the period 1982 to 1988, half the initial loss
is recouped. This can be explained by a virtuous external debt mechanism: lower
initial current account deficit leads to lower external debt (down 22 percent by
1988), lower debt servicing (down 26.1 percent), and thus more foreign exchange
available to finance imports. Our conclusion, therefore, is that balance-of-
payment support during a "bad" year will cushion the recession, but in the long
run, GDP growth is not raised unless the country undergoes structural changes.
0f course, our findings are determined by the fact that the prototype econometric
model does not endogenize technical change, and the model does not assume that
technical change is intrinsically enhanced by structural adjustment lending.

SMALLHOLDER CASH-CROP EXPORT PARITY PRICING

Malawi's dualistic agriculture is delineated by legal and institutional
rules regarding crops to be produced, marketing arrangements, pricing, and land
tenure. Smallholder agriculture is concentrated on maize, cassava, and other
subsistence crops, in addition to cash crops such as oriental, sun- and air-cured
tobacco, groundnuts, and cotton. Up until recently, smallholders have had little
recourse but to rely on ADMARC to purchase their crops, although recent
liberalization efforts have encouraged privatization of the marketing function,
especially for food crops. Given the role of ADMARC in setting prices,
particularly for export crops, it is instructive to note that in contrast to
estate producers, smallholders have been heavily taxed. Some have argued that,
in fact, this is part of a strategy to keep the reservation wage rate low,
thereby enabling estates to have access to cheap labor.

A review of effective rates of protection for export crops paints a clear
picture of significant taxation (see Figure 3). Although the lTevels of taxation
have fallen somewhat in comparison with the 1970s and early 1980s in accordance
with the conditions of Malawi's structural adjustment program, this was generally
due to declining world prices during the second half of the 1980s, rather than
increased producer prices. In contrast, maize prices have remained slightly
above export parity for most years. While it could be argued that the correct
border price for comparison is the import parity price, it would seem that
Malawi's switching from importer to exporter justifies a price anywhere in a wide
band between the two (Sahn and Arulpragasam 1991b).

We therefore next consider a scenario wherein export parity pricing for
smallholder cash crops is adopted. Smallholder cash-crop prices are increased
by the amount of negative protection. The only other modification to exogenous
variables in the scenario is that the implied fertilizer subsidy is next
subtracted from government expenditure through a reduction in domestic borrowing
by the government. Since, as discussed earlier, the relevant marginal price is
that of the estate sector, the effects of adopting border prices for inputs are
not felt through changing relative prices.
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Figure 3 — Malawi: Nominal Protection Coefficients on Smallholder Cash Crops,
1980-1989
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Results indicate that the level of maize production over the decade would
be on average 4.9 percent below the base case (Table 7 and Appendix Figures B.1
to B.11). Smallholder cash-crop production would gain 65.8 percent, while estate
production remains unaffected as long as the wage rate is not adjusted upward.
The average annual gain in value added in the construction sector and in
government expenditure would rise by 3.4 percent and 3.5 percent, respectively.
The increase in government expenditure despite the removal of the fertilizer
subsidy is explained by an increase in explicit tax revenue brought about by
higher imports, financed out of higher export revenue (up by 11.6 percent on
average) in response to reduction of cash-crop taxation and higher overall
activity levels. External debt would end 6.8 percent higher by 1989 compared
with the base case, because imports are increasing at a more rapid pace than
exports — a result of the fact that the lTevel of imports is determined by foreign
exchange availability as well as creditworthiness, both of which have improved
concurrent with the parity pricing regime. This, however, does not endanger the
debt service ratio, which is on parity in 1989, although 5.4 percent lower than
the base case when viewed over the entire 1980s. Industrial production would
exceed the base case by an average of 3.5 percent, all of which is resulting in
an average annual increase in GDP at factor cost of 4.4 percent in the 1980s.

Finally, a sensitivity analysis was carried out on the above export parity
pricing scenario when 20 percent is added to the minimum wage rate in every year
compared with the observed pattern. This is to reflect the possibility that the
reservation wage rate increases in response to higher smallholder incomes from
cash-crop production, which would encourage government to alter the administered
wage as well. The results indicate a few significant changes (see Table 8).
Disregarding the a priori, unexpected result of 1989, cash-crop production would
fall on average 7.8 percent below the levels reached in the previous scenario.
We do not know exactly how realistic our assumption might be regarding the
reservation wage rate, but a 20 percent increase would lead to a significantly
Tower level of estate production 8-6.3 percent). Real exports would nevertheless
be up by an average of 6.4 percent. The increase in the minimum wage rate almost
wipes out earlier gains in industrial production and, more significantly, lowers
real government expenditure (-6.4 percent). Overall, GDP at factor cost would
remain at parity with the base case. The real wage rate would be up by 5
percent, leaving the general price level 1.7 percent higher by 1989.

FUNCTIONAL INCOME DISTRIBUTION

The income distribution module is next used to determine broadly who would
gain and who would lose in different scenarios. Figures 4A-4F show changes in
the percent of value added accruing to functional groups. Once again, with
respect to the base case, the data are presented as average changes over the
nine-year period, with the exception of the transport shock, where two periods
are shown. This reflects that the general pattern of functional income
distribution changed over the decade in that scenario. So, for example, gross
profits initially gain in the absence of the transportation bottleneck, with the
share of value added being over 2 percent higher compared with the average base-
case share of 32 percent over the 1980s. Losing out initially, in the years 1980



Table 7 — Malawi:

Agricultural Pricing Policy Scenario, 1980-1989

Year Maize Cash Estate VAConstr Industry  Exports GDPDef WageReal  GovCurr GP DebtServ
1980 0.932 1.512 1.000 1.012 1.005 1.099 1.002 0.997 1.007 1.017 0.912
1981 0.897 2.121 1.000 1.063 1.048 1.266 1.003 0.998 1.065 1.068 0.795
1982 0.937 2.527 1.000 1.097 1.060 1.242 1.002 1.000 1.104 1.094 0.834
1983 0.954 1.966 1.000 1.055 1.047 1.145 1.002 1.000 1.063 1.057 0.943
1984 0.958 1.600 1.000 1.037 1.041 1.119 1.001 0.997 1.052 1.052 0.969
1985 0.999 1.006 1.000 0.989 1.015 1.002 1.000 1.000 0.970 0.996 1.119
1986 0.959 1.513 1.000 1.014 1.028 1.151 1.001 1.000 1.024 1.048 0.944
1987 0.964 1.533 1.000 1.040 1.043 1.125 1.001 1.000 1.053 1.055 0.943
1988 0.955 1.578 1.00% 1.025 1.038 1.119 1.002 1.000 1.015 1.040 0.962
1989 0.956 1.224 1.000 1.006 1.025 1.060 1.001 1.000 0.996 1.01 1.037
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Table 8 —~ Malawi:

Agricultural Pricing Policy:

Sensitivity Analysis, 1980-1989

Maize

Year Cash Estate VACuastr Industry  Exports GDPDef WageReal GovCurr GoP DebtServ
1980 0.932 1.512 0.956 0.990 0.999 1.07M 1.017 1.048 0.971 1.002 0.934
1981 0.896 1.909 0.937 1.019 1.023 1.163 1.018 1.049 0.966 1.017 0.864
1982 0.937 2.274 0.937 1.038 1.029 1.146 1.017 1.050 0.985 1.033 0.893
1983 0.954 1.730 0.937 1.003 1.013 1.054 1.017 1.049 0.952 0.998 0.996
1984 0.958 1.153 0.937 0.991 1.009 1.059 1.017 1.048 0.939 0.997 0.993
1985 0.999 0.905 0.937 0.944 0.980 0.925 1.015 1.049 0.858 0.940 1.151
1986 0.959 1.457 0.937 0.974 0.992 1.088 1.016 1.049 0.922 0.996 0.960
1987 0.964 1.411 0.937 1.000 1.006 1.047 1.016 1.052 0.943 0.995 0.974
1988 0.956 1.527 0.937 0.988 1.002 1.r77 1.016 1.050 0.909 0.991 0.978
1989 0.956 1.339 0.937 0.985 0.997 1.031 1.017 1.050 0.915 0.981 1.009

-OE-
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Figure 4A — Malawi: Functional Income Distribution (< 1.5 Hectares Smallholders)
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Figure 4B — Malawi: Functional Income Distribution (> 1.5 Hectares Smallholders)
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Figure 4C — Malawi: Functional Income Distribution (Labor: Government)

0.14+

o
it
[0
h

0.13

0.115+

0.1

Scenarios




Income Share (%)

Figure 4D — Malawi:
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Figure 4E — Malawi:
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Functional Income Distribution (Labor: Private Sector)
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Figure 4F — Malawi: Functional Income Distribution (Labor: Estate Sector)
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to 1984, ave labor in the private and public sectors, while estate labor gains.
Private sector labor gains in the second half of the 1980s because the
counterfactual exchange rate is kept constant; this avoids the inevitable losses
to lahor that follow from a devaluation.

In the exchange rate scenario, gross profits' share in GDP advances by an
average 6.4 percent, from the period average of 32 percent to the counterfactual
38.4 percent, mostly at the expense of private sector labor remuneration (down
5.3 percent), labor remuneration in the estate sector (down 0.7 percent), and in
the smallholder sector (down 1.2 percent). The model predicts that labor in the
government sector would increase its income share by an average of 2.2 percent,
presumably because of increased hiring due to higher tax revenues, and not
because of increased real wages.

As expected, smallholders would gain from export parity pricing for cash
crops: smaller farmers (< 1.5 hectares) see their income share increase by
nearly 3 percent. Farmers with over 1.5 hectares of land, who account for a much
larger share of cash-crop production, gain over 5 percent. Income shares drop
for all other income categories.

Finally, the model predicts that a current account deficit restriction would
leave smallholders' nominal income virtually unaffected, actually increasing
farmers' income share by 0.7 percent at the expense of profits, and foremost, the
government sector, whose share of value added falls 1 percent. Estate labor sees
its relative income share advance by a marginal 0.2 percent.



4. CONCLUSIONS

This paper has presented a prototype econometric model of Malawi, showing
the implications of alternative policies and external conditions on economic
performance during the 1980s. Outcomes, which in most cases are reliable in
terms of the direction and broad magnitude of change, were largely limited to the
levels of sectoral outputs, government finance, balance of payments, and prices.
A further attempt was made to examine functional income distribution at a high
level of aggregation. The scope for such an analysis, however, was limited by
severe data constraints. Nonetheless, the effort represents the first effort to
develop a stochastic macromodel of Malawi's economy, and a rare attempt to do
counterfactual policy analysis in sub-Saharan Africa.

While there is a need to refine the model upon improvements in the data
base, some interesting findings emerge from the exercise. First, Malawi has
indeed been hurt badly by the transport shock that buffeted the economy. In
particular, the bottleneck has cost Malawi, on the average, 1.5 percent in annual
GDP growth over the 1980s. These costs are due to lower export revenue and
reduced imports of intermediate and capital goods. But while these external
conditions have hurt, the response of the donor community has greatly mitigated
the negative effects of external shocks. In particular, the concessionality of
financing, generating an extra 0.7 percent GDP growth per year, has been of great
help. But while there is much to be said for donors holding interest rates for
loans to Malawi below market rates, the currant account scenario suggests some
less-promising effects of external borrowing in general. Specifically, the
short-term effects of restricting imports to meet a lower current deficit target
will be adverse on levels of output. However, medium-term results indicate that
the relative gap between the actual and counterfactual GDP levels stabilizes
rapidly. This implies that long-term growth rates are not appreciably affected
because, among other things, debt servicing will be lower in the future, and thus
more foreign exchange will be available for financing imports. Eventually one
can imagine that counterfactual, long-term growth rates exceed actual growth
rates in the current regime, with generous current account deficit financing.
What would irvalidate our conclusion is some "proof" that BOP support leads the
economy to adjust structurally by speeding up technical change, management
decisionmaking capability, and so forth.

Regarding the role of the setting of the nominal price for agricultural
products, there is little question that the taxation of smallholder crops has
reduced export earnings. This in turn has filtered through the economy to reduce
value added in the construction sector, industrial output (through dampening
imports), and GDP. But perhaps of greater interest is that not only would GDP
have been up 4.4 percent, on average, during the course of the 1980s if parity
pricing cum removal of fertilizer subsidies had been adopted, but the small-
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holders® income share, net of depreciation, would have been 32.6 percent in the
period 1980 to 1983, rather than the observed 28.1 percent.

Perhaps of greater importance than the specific results of the counter-
factual, however, is that the model does indicate a high level of price-
responsiveness in agriculture, in terms of substitution between cash crops and
maize, the importance of the fertilizer-to-crop price, and the relation of
minimum wage to crop price. Regarding the latter, there is little question that
higher nominal wages would result in lower output in the estate and smallholder
export-crop sectors. The deleterious effect of higher wages on output,
furthermore, filters through the economy to reduce government revenues, savings,
and expenditures. This, of course, points to the fact that it is important that
any increases in the real minimum wage be a reflection of productivity gains to
avoid any medium- and long-term negative effects on output.

While the results presented in this paper represent a first attempt at
counterfactual analysis, perhaps more important is that the exercise is used as
a starting point for placing the process of policy making on sounder footing.
Using a model, despite its limitations, to gain insight into linkages in the
economy and as a point of departure for taking into account the multiplicity of
pathways through which a policy filters through to affect output and income
distribution sets the basis for more enlightened policy. In addition, the
process of developing and using a model highlights deficiencies in data, which
one hopes will create a demand for information that will be met. For example,
this exercise identified the need for developing and updating input-output
relations in the economy, as well as generating household-level data that will
allow one to better define functional groups of households and their behavior.
Once such information is available, it is important that it be incorporated into
a follow-up activity that goes beyond the prototype model presented in this
paper.
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Table A.1 — Exogenous Variables in Dynamic Simulation (Base Case)

Rainfall

Time

ADMARC producer price of maize

ADMARC producer price of cash crops

ADMARC producer price index (weighted average of maize, other food crops
and cash crop prices)

Import price of fertilizer (c.i.f.) in US dollars

Smallholder fertilizer price in Kwacha

Weighted price index of trading partners (consumption prices or wholesale
prices) for 10 regions or countries

Shipment Factor

Exchange rate (official)

Lending interest rate

Deposit interest rate

Import price index (= unit value index) in US dollars and filtered from
shipment factor

Export price index (= unit value index) in US dollars and filtered from
shipment factor

Implicit import tax rate

Implicit other indirect taxes rate

Implicit direct taxes rate

Export revenue: factor revenue in US dollars

Official transfers in US dollars

Population

Minimum wage rate

Productivity growth in industry

Government domestic borrowing from central and commercial banks
Government foreign borrowing expressed in US dollars

Government expenditure: loans (e.g., to parastatals)

Net increase or decrease in government cash position

Government: principal repayment rate on external debt

Government: implicit interest rate on domestic debt

Government: implicit interest rate on external debt

Implicit interest rate/dividend rate on nongovernment external liabilities
Share of intermediate inputs imports (excluding fertilizer and fuels) in
total c.i.f. imports

Number of refugees

Number of departing visitors (tourists)

Velocity of money

Share of fertilizer imports in total c.i.f. imports

Share of fertilizer sales to smallholders in total fertilizer imports
Stock of foreign direct investment



Table A.2 — A Prototype Econometric Model for Malawi

Production Block

(@)
(2)
3

(%)

)

6)

7

(8)

(§2)

maize production (ton)
maize availability per capita (kg)

cash crop production smallholder
(constant prices)

estate crop production
(constant prices)

value-added construction sector
(constant prices)

index industrial production
GDP factor cost
(constant prices)

GDP factor cost (-subsistence sector)
(constant prices)

GDP factor cost (-subsistence sector)
(current prices)

Balance-of-Payment Block

(10)

«Qan

(12)
Q3
(14)
15
16)
Q7))

exports80(F0OB)
(constant prices)

exports(FO0B)
(current prices)

exports non-factor services

export revenue: net private transfers
export revenue: factor receipts (K)
GOV: interest payments (foreign debt)
other factor payments

total factor payments

f1 (rainfall, time, {maize price / fertilizer pricel, [maize price / cash crops pricel)
(production - exports + imports) / population

f3 (time, [cash crops price / minimum wage ratel,

[cash crops price / maize pricel, ([cash crops
price / fertilizer price])

f4 (rainfall, time, [price estate crops / price fertilizer], [price estate crops / wage rate])

f5 (gross fixed capital formation government, gross fixed capital formation private sector)

fé (constant prices imports of intermediate

goods, capital stock GOV-GFCF, capital stock equipment,
time, [import deflator / wage ratel)

f7 (index industrial production, VA construction, constant prices GOV expenditure on
Wages + goods + grants, maize production, cash crops production, estate crop production)

GDbPfc - f8 (maize production, cash crops production)

-[b-

GDPfc (constant prices) * GDPdef

£10.1 (cash crop production smal lholders, estate crop production) + 10.2 (wage rate shipment
factor) / (exchange rate * $price index of competitors, time)

exports (FOB) * export deflator

f12 (time, GDPdef / [$price index of competitors * exchange rate], number of visitors)
f13 (time, number of refugees)

exports factor receipts (USD) * exchange rate

implicit interest rate * stock external debt (Gov,t-1)

implicit interest and dividends rate * stock other external liabilities (non-Gov,t-1)

GOV interest payments on foreign debt + other factor payments



Table A.2 (continued)

(18) official transfers = official transfers (USD) * exchange rate

(19) foreign exchange availability = exports of goods + exports non-factor services + export revenue net private transfers + export
(excl. external borrowing) revenue factcr receipts + official transfers - total factor payments

(20) imports(goods+non-factor services) = f20 ([foreign exchange availability + government external borrowing - government foreign debt
(current prices) repaymentl, creditworthiness)

(21) current account = foreign exchange availability - Imports (goods + non-factor services)
(+ surplus, - deficit)

(22) imports goods (CIF) = f22 (imports goods + non-factor services)

(23) external debt(t) = (external debt(t-1) / exchange rate[t-1]) * exchange rate(t) - current account(t)

(24) non-government external liabilities = external debt - GOV stock external debt
(Kwacha)

(25) creditworthiness = external debt / exports of goods

(26) imports capital goods / imports(CIF) = 26 (advances to government / advances to private sector)

(current prices)

1

Y

(27) imports capital goods = imports capital goods(curr pr) / ($price index competitors * shipment factor * exchange rate) 'l\’
(constant prices)

(28) imports intermedt goods / imports(CIF) = exogenous
(current prices) exclud. fertilizer,
petroleum products, construction prod.

(29) imports intermediate goods = imports intermediate goods (current prices) / import price index
(constant prices)

(30) imports fertilizer (smaltholders) = imports(CIF) * share total fertilizer imports in imports(CIF) * share smallholder fertilizer in
(ton) total fertilizer imports / import price fertilizer

(31) imports fertilizer (estates), (ton) = total fertilizer imports - imports fertilizer(smallholders)

(32) debt service ratio = (GOV interest payments foreign debt + GOV debt repayment + [Implicit interest rate non-GOV debt +

implicit principal repayment rate non-GOV debt] * non-GOV debt) / (exports goods + exports
non-factor services + exports factor services)

Government Finance Block
(33) GOV: import taxation revenue = implicit import tax rate * imports(CIF)

(34) GOV: other indirect tax revenue = implicit tax rate(ind) * GDPfc - subsistence sector



Table A.2 (continued)

35)

(36)

37N

(38)

39

€40)

1

42)

43)

44)
(45)
46)

Yp)

Prices

48)

49)

(50)

;1N

GOV: other domestic revenue
GOV: interest payments, domestic debt
GOV: total interest payments
GOV: foreign debt repayment

GOV: expenditure excl. debt service

GOV: expenditure, wages+goods+grants
(current prices)

GOV: expenditure, wages+goods+grants
(constant prices)

GOV: expenditure, gross fixed cap form
(current prices)

GOV: expenditure, GFCF
(constant prices)

Capital stock of GOV-GFCF
GOV: stock domestic debt(t)

GOV: stock foreign debt(t)
(in USD)

GOV: stock foreign debt(t)
(in Kwacha)

Block

retail price index

GDP-deflater

real wage rate private sector

deflator GFCF

it

implicit tax rate(oth) * GDPfc - subsistence sector

implicit interest rate * stock domestic debt(t-1)

GOV interest payments on foreign debt + GOV interest payments on domestic debt

implicit repayment rate * stock external GOV debt(t-1)

import taxation revenue + other indirect tax revenue + other domestic revenue + official transfers +
net domestic borrowing + foreign (current prices)borrowing - loans to sectors - total interest

payments - foreign debt repayment - change in cash position & other financing

GOV expenditure * distribution parameter

GOV expenditure(w+g+g) / deflator(w+g+g)

GOV expenditure * (1 - distribution parameter)

GFCF(curr. pr.) / deflatorGFCF

-Eb-

capital stock GOV-GFCF(t-1) + GOV-GFCF(t)
stock domestic GOV-debt(t-1) + net domestic borrowing(t)

stock of foreign debt(t-1) + foreign borrowing(t) - foreign debt repayment(t)

stock foreign debt(t) in USD * exchange rate

f48 (import deflator, import tax rate, money supply proxy, ADMARC-price index, per capita maize
availability, other indirect taxes rate)

f49 (import deflator, import tax rate, ADMARC price index, per capita maize availability, nominal
minimum wage rate, other indirect taxes rate)

f50 (population, terms of trade, real minimum wage rate, productivity index private sector, nominal
exchange rate)

f51 (GDPdef, wage rate private sector, import deflator)



Table A.2 (continued)

(52) deflator GOV-expenditure (w+g+g)

(53) free market exchange rate K/USD

Monetary Sector

(54) advances from commercial banks

(55) advances to GOV+parastatals by RBM
and commercial banks

(56) advances to GOV+parastatals by
commercials banks

(57) advances to private sector by
commercial banks
Miscellaneous Equations

(58) gross fixed capital formation bv
private sector (constant prices)

(59) capital stock equipment(t)
(constant prices)

(60) productivity index private sector

f52 (GDPdef)

f53 (GDPdef, $price of competitors, creditworthiness)

f54 (foreign exchange availability, real interest rate on savings deposits)

exogenous
advances to GOV + parastatals by Reserve Bank of Malawi and commercial banks

advances from commercial banks - advances to GOV+parastatals from commercial banks

f58 (imports capital goods, real price of GFCF * (1 + lending interest rate)
0.9 * capital stock equipm(t-1) + imports capital goods(t)

index industrial production / employment

—bv-



Table A.3 — The Core of the Econometric Model: Stochastic Equations

(1) In(maize)

3)

%)

5

6)

N

Ln(cash)

ln(estate)

VAconstruction

Iln¢industry)

Ln(GDPfc(const))

(10.1) exports: ma’n

(10.2) In(exports): oth

13.541 + 0.14499 * In(rain) + 0.013578 * time + 0.16146 * In{prmaize/prfertilizer) + 0.099798 * In(prraize/prcashcrops)
(1.17) (2.84) 1.87) (%.25)

R?=0.85  DW=1.79

14.738 - 0.030142 * time + 0.50037 * Ln{prcashcrops/pmaize) + 0.11827 * Ln(prcashcrops/prfertilizer)
(1.32) 2.31) (1.21)

+ (1.2975 *InIprcashcrops(t)/minwage(t-1)1) - 0.742*prcash(t)/minwage(t-1) * Ln(prcashcrop[t}/minwage[t-11)
(2.78) €1.05)

R%:0.85  DW=1.82

17.0884 + 0.0517 * time + 0.24717 * Ln¢prexports[tl/minwage[t]) + 0.11192 * Ln(prexports[t-1]/minwage[t-11) + 0.0569
€(10.6) (2.50) (1.13) €(0.97)

* In(prexports (tl/prfertilizer[t])
R%=0.99  DW=1.75

15.576 + 0.21089 * GFCFgov78 + 0.14011 * GFCFpriv7s
(4.90) €4.45)

R%=0.81  DW=1.70

- 4.0883 + 0.19 * In(intermediate good imports 80) + 0.42461 * In(govstock80) + 0.32629 * In(capital stock 80)
(3.79) (2.92)

- 0.019502 * In(capital stock 80) * dummy 1980- 89
(-1.78)
R%20.99  DW=1.78

VAconstruction + 2.32 * industry + 1.529 * w+g+g78 + 5.3078 * estate + 2.256 * (6.6 * maize + cash)
(5.31) (1.33) (8.40)

R%=0.97  DW=2.03

- 8.4191 + 0.000022259 * cash + 0.000010453 * estate
(3.10) (11.78)

R%=0.96 DW=1.73

4.0515 + 0.025022 * time + 0.026879 * time * dummy1980-89 - 0.5586 * (wage rate * shipment factor/[$prcompetitors
€0.84) (2.21) (-1.30)

* exchange ratel)

R%=0.90  DW=1.88

-g«b-



Table A.3 (continued)

13)

20

(48)

(49)

(50) in(real wage rate)

(58)

Note:

net private trans

imports (goods+NFS)=

d(RP1) =

d(GDPdef) =

Ln(GFCFpriva0)

Constant 1980 prices

19.008 - 0.32199 = time + 0.00011625 * refugees
(-0.¥9) (13.43)

R%=0.96  DW=1.85

- 10.718 + 1.4026 * (foreign exchange availability + net government external borrowing) - 0.089446
(6.20) 2.17)

* creditworthiness(t-1) * (foreign exchange availability + net government external borrowing)
RZ=0.99  DW=2.04

0.16725 + 0.23542 * d(imptax * primp80 + 0.19559 * (d[advancesgovparastatals]/GDP-subsistence sector)
(4.04) €(1.17)

+ 0.049728 * d(prADMARC) - 0.0005049 * (maize/pop) + .20264 * d(other indirect tax)
(0.74) (-2.05)

R%=0.83  OW=1.94

0.083836 + 0.39562 * d(imptax * primp80) + 0.053045 * d(prADMARC) - 0.00031287 * (maize/pop) + 2.1712
€5.27) (0.64) (-0.89) (2.64)

* d(other indirect tax) + 0.11473 * d(minwage)
(2.05)

R°=0.88  DW=2.25

0.057167 - 0.45701 * In(population) + 0.048712 * In(terms of trade) + 0.31609 * ln(real minimum wage rate)
(-6.48) €1.33) (6.93)

+ 0.071087 * (n(productivity) - 0.14182 * In(nominal exchange rate)
2.39) (-3.85)

R%=0.98 DW=1.57

1.4805 + 0.88171 * In(impcap8Q) - 1.5987 * In([prfcf80/GDPdef] * [1+lendingl)
) (8.45) (-2.58)

R%=0.90  DW=1.91

represented by "80" suffix on variable name.

-gb-



Table A.4 — Wage and Employment Equation

Terms Ninimm Sectoral Nominal
Sector Constant Population of Trade Wage Rate Productivity Exchange Rate ENDO(t-1) Output(t)
Endogenous variable:
real wage rate
Private (all) 0.057 -0.457 0.048 0.316 0.071 -0.412
2 (-6.48) (1.33) €6.93) (2.39) (-3.85)
R® = 0.98 DW = 1.57
Estate -1.55 -0.420 0.175 0.320 0.047 -0.150
2 (-5.21) (3.93) (5.99) (1.06) (-3.52)
R® = 0.97
Construction 0.606 -0.775 0.226 -0.281
2 (-7.24) (3.93) (-4.66)
R® = 0.97 DW = 2.17
Endogenous variable:
employment
Estate -8.787 0.176 0.689
2 (0.91) (3.55)
R® = 0.68 DW = 1.85
Construction 0.178 0.553 0.361
2 (2.79) €(1.59)
R® = 0.68 DW = 1.90
Industry -0.883 0.195 0.863
2 €1.00) (3.44)
R" = 0.89 DW = 1.94
Productive -0.189 0.763 0.223
Services 2 (5.50) €1.17)
R® = 0.96 DW = 1.78

Notes: Minimm wage rate is deflated by retail price index; ENDO(t-1) =
exists between terms of trade and
which explains why bringing TOT a
Ridge regression technique.

Also, employers share out little,
growth is the exception rather than the rule in Malawi.

Results indicate that Kwacha de

lagged endogenous variables.
population — a regression of TOT on population yields a determination
nd population together in a single real wage rate specification requires us to have recourse to
valuation and declining terms of trade affect real labor incomes.

if any, productivity gains with their employees. It is a fact, however, that productivity

Considerable collinearity
coefficient of 0.93 -
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Figure A.1 — Malawi: Maize Production Smallhclders, Dynamic Simulation,
1980-1989
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MILLION KWACHA (1980 PRICES)
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Figure A.3 — Malawi: Estate Production, Dynamic Simulation, 1980-1989
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MILLION KWACHA (CONSTANT PRICES)
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Figure A.4 — Malawi: ‘“alue-Added Construction Sector, Dynamic Simulation,

1980-1989
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Figure A.5 — Malawi: Index Industrial Production, Dynamic Simulation,

1980-1989
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Figure A.6 — Malawi: Real Exports, Dynamic Simulation, 1980-1989
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Figure A.8 — Malawi: Real Wage Rate, Dynamic Simulation, 1980-1989
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Figure A.9 — Malawi: Government Expenditure (Real), Dynamic Simulation,
1980-1989
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Figure A.10 — Malawi: GDP at Factor Cost (Real), Dynamic Simulation, 1980-1989
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Figure B.1 — Malawi: Counterfactual Simulations, Maize Production, 1980-1989
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Figure B.2 — Malawi: Counterfactual Simulations, Smallholder Cash-Crop
Production, 1980-1989
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Figure B.3 — Malawi: Counterfactual Simulations, Estate Production, 1580-1989
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Figure B.4 — Malawi: Counterfactual Simulations, Value-Added Construction
Sector, 1980-1989
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Figure B.5 — Malawi: Counterfactual Simulations, Index Industrial Production,
1980-1989
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Figure B.6 — Malawi:

1980-1989
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Counterfactual Simulations, Exports (Constant Prices),
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Figure B.7 - Malawi: Counterfactual Simulations, GDP Deflator, 1980-1989
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Figure B.8 — Malawi: Counterfactual Simulations, Real Wage Rate, 1980-1989
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Figure B.9 — Malawi: Counterfactual Simulations, Government Expenditure
(Real), 1980-1989
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Figure B.10 — Malawi: Counterfactual Simulations, GDP at Factor Cost (Real),
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Figure B.11 — Malawi: Counterfactual Simulations, Debt Service Ratio, 1980-1989
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