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ABSTRACT

This study analyzes the impact of currency devaluation and related macroeconomic policies on
Malawi's cconomy using the elasticitics, absorption and monetary approaches to balance of payments. The
major hypothesis in the study is that currency devaluations reduce balance of payments deficits.

Results obtained in the study indicate that nominal devaluations gencrate small but positive
increases in Malawi's real exchange rate, and that changes in the nominal exchange rate are fully reflected
in the import price. However, trade restrictions appear (o exert the greatest negative influence on the real
exchange rate, stifling the desired effects of a devaluation. Thus, the apparent failure of successive
devaluations (o restore Malawi's trade balance does not necessarily imply mmpotence of e
policies but may indicate, that the potential for a devaluation to restore internal and e R 1
undermined by extensive government interventions that make the cconomy lessopento +
and foreign protective trade practices which restrict export volumes and implicith
pressure on world commaodity prices.

Although estimates of traded goods supply functions suggest the presence 4« relatiombor
between traded goods and the real exchange rate, the estimated price and foreigm i.mm clashio are
low. With inclastic elasticity estimates, dependency on raw agricultural exports -+ tor evowth
and development, needs to be re-examined.

The responsiveness of imports to real exchange rate changes also appeas inclastn  As long as
in total

there are no local substitutes to imports, and the share of goods for inte
imports remains high, currency devaluations will only worsen the payments deficit.

Devaluations are expected 10 contribute o internal and external balance though expenditure
switching. Since the hypothesis that currency devaluations alter the consumption pattern through

expenditure switching is not supported by estimates in this sudy, other options, such as price incentives,

should be considered as viable instruments for adjusting the product combinations to desired pre

Results of the monctary approach suggest that Malawi has been actively sterilizing foreign reserve
changes. Although the monetary model yickds plausible estimates, the indication that sicrili

renders the monctary approach less applicable 10 Malawi's economy.
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Chapter 1.

Introduction

1.1 Problem statement

Until 1979, Malawi experienced vigorous economic growth and development as evidenced by
an average growth rate of 6 per cent in real GDP, corresponding t0 an average annual growth rate of
2.5 per cent in per capita income (Office of the President and Cabinet 1987). External shocks to the
cconomy such as rising interest rates and oil prices, reduced external demand and consequent deteriorating
terms of trade, and external transport problems, were all contributory factors to serious external and
internal imbalances experienced from the late 1970s onwards (Kydd and Hewitt 1986). The impacts of
these shocks were exacerbated by poor rainfall in certain parts of the country. particularly in the 1979/80
growing season, resulting in reduced agricultural output. For example, smallbolder' agricultural output
fell by 1 per cent per annum between 1979 and 1984. The downturn in the economy, overall, resulting
from the combined effects of these various factors can be observed from the successive falls in GDP by
0.6 per cent in 1979, 3.9 per cent in 1980, and 3.0 per cent in 1981 (Office of the President and Cabinet).
As well, in each of the three years there was an increase in the overall balance of payments deficit
(cxpressed as a ratio to GDP) by 8.40 per cent, 15.55 per cent, and 12.06 per cent.  Although there has
been a deficit in Malawi's trade and current accounts since independence, as documented by Kydd and
Hewitt and as demonstrated by Table 1.1, the deficit in the balance of payments was not a major constraint
to growth until 1979. By 1980, the deficit had nearly doubled its post independence annual average growth

rate of 7.4 per cemt.

'Smallholder in the Malawian context is used to describe a farmer whose land holding for agricultural
production is small, usually less than 10 hectares.



Table 1.1. Changes in Trade Balance and Overall Deficit

Year Annual Percentage Change in Ratio of Trade Balance 10 Onverall Deficit
I __Expontsof Goods GDP (ot GDPY
1976 21.64 -6.02 -5.87

1977 17.34 -1.04 -6.00
1978 -14.71 -16.12 9.10
1979 15.47 -16.56 840
1980 22.69 -12.87 15,85
1981 6.78 6.18 12,06
1982 3.63 5,60 .38
1983 13.37 .13 6.77
1984 42.13 19 -4.95
1985 4.34 3.20 7.79
1986 9.12 0.68

1987 28.56 -1.40

1988 20.06 8.22
1989 1486 -15.08

mechanisms, a series of short term financing facilities from the IMF, World Bank Structural Adjustment
Loans (SAL), and rescheduling of official and commercial debt.
The contribution of external shocks to the economic crisis in Malawi and the Sub-Saharan Africa

(SSA) in the Iate 1970s and mid 1980s is well recognized by third world development commentators.

as the major contributory factors. In particular, the principal cause for each country’s economic crisis is

by four facuws: governinem
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to reflect internal inflation, leading to over-valued currencies: failure to maintain a balance between imports
and exports in the face of rising prices of imported goods: and insufficient attention paid to policies that
encourage expansion of aggregate supply.

Against this background, the IMF, in collaboration with the World Bank, initiated a Structural
Adjustment Program (SAP) in most of the Sub-Saharan Africa, including Malawi, in the carly 1980s with
the aim of accomplishing the following two objectives: to facilitate the expansion and balanced growth of
inernational trade, and to contribute, thereby, (o the promotion and maintenance of high levels of
employment and real incomies, and to the development of productive resources of all members as the
primary objective of economic policy’; and to shorten the duration and lessen the degree of disequilibrium
in the international balance of payments®.

Cemntral to the IMF-supported adjustment programme was the reduction in aggregate demand to
the level commensurate with the country's productive capacity. Among the SAL conditions, currency
devaluation was and still is considered the most effective instrument, not only for reducing aggregate
demand, but also for improving external competitiveness through changes in the relative prices between
the traded and non-traded goods sectors. The exchange rate policy, together with certain fiscal and
monetary restraint measures, constituted the bulk of the conditions upon which the initial (1981) and
subsequent World Bank SAPs were negotisted and implement
lending operations to provide quick or earlier action in disbursing balance of payments support to a

country.
The role of currency devaluation in reducing the deficit in the balance of payments, through its

impact on agricultural trade, has been substantially documented, particularly in developed countries. For

discussion and analysis of the impact on agriculture, see Schuh (1974), C rs and Just (1981, 1984),

Paariberg and Chambers (1988) and Grennes (1990).

‘lsermational Monctary Fund (IMF) Articles of Agreement. Article 1, Sec ii.
Thid., Asticle I, Sec vi.
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Devaluation of currency is expected to improve a country s international competitiveness in irade
through changes in the relative price or the real exchange rate. The ensuing increase in the real exchange
rate is expected to cause an expansion in the volume of exports amnd a shrinkage in the volume of imports.
It is this differential adjustment in the former and the latter which is expected o lead 0 an impros ement
in the trade balance and the overall balance of payments, other things being equal.

While the effectiveness of the exchange rate policy in altering the halance of paymenis is well
recogmized, economists still disagree on the direction and magnitude of its impact on the agricubiural secior
as well as on the economy as a whole. This area of research has ot received much atiention in Malawi
and other African countries even though exchange rate policy has been viewed by intermational financial

authorities as a major instrument for structural adjustment in these nations.  Since 1981 Malawi has

1 four Structural Adjustment Loans (SAL) with the World Bank, followed by successive

devaluations of its currency, the Kwacha. Almost a decade after the first SAP was implemented in
Malawi, there are no visible or significant results relative to the magnitude of curremcy devaluation (97
per cent *) to suggest that the objective espoused in the SAL agreement have been achieved.  Following
the introduction of the SAP, there has heen no discernible patiern of improvement in the export sector of
which agriculture contributes nearly 90 per cent.  Both the trade halance and the overall balance as a ratio

of GDP remain negative. The apparemt incffectiveness of the exchange rate policy in improving the

competitiveness of the export sector and the current luck of empirical studies evaluating such policies, in
Malawi and other countries of the Sub-Saharan Africa, have prompted this study. Thus, this study seeks
to analyze the impact of currency devaluation and related macroeconomic policies on Malawi's trade
balance, balance of payments, and overall economy.

Results obtained from this study will provide valuable information on pricing and exchange rate
policies to policy makers in Malawi and other countrics in the Sub-Saharan Africa. Knowledge of the
exchange rate impacts will provide a sounder bargaining position to developing countrics when negotiating

Exchange Restrictions, 1983-1989.




6
with the IMF and the World Bank for structural adjustment loans. Other beneficiaries of this study include
lending and donor institutions themselves (the IMF, the World Bank, and related agencies). Correct
exchange rate alignment will not only ensure stability and credibility of the international financial markets,

but provide developing countries a hasis for growth and development though an increase in the export base.
1.2 Malawi’s Economic Environment and Policy
The performance of Malawi's economy reflects the impact of dynamic forces generated by the

interaction between economic policy and the prevailing domestic and foreign socio-economic environments.

wdence in 1964, can be partly attributed to the coumntry's physical and socio-economic characteristics.

Malawi is a land-locked country occupying the southern part of the East African Rift Valley, and lying
between 9 degrees and 17 degrees south of the equator. This geographical position translates into high
haulage costs for Malawi's cargo, rendering the country’s trade position less competitive. Malawi has a

land area of 119,140 square kilometres of which 20 per cent is water. With the population estimated at

more than 8 million in 1989, the country can be considered as onc of the most densely populated countries

in the Sub-Saharan Africa. The country does not have economically extractable mineral deposits, thus

agriculture is the predominant economic activity, employing more than 90 per cent of the population.

the fixed land resource, a high population density could result in limited accessibility to arable land and

reduced agricultural productivity under the presemt level of technology. Agriculture contributes
approximamely 40 per cent 0 the Gross Domestic Product (GDP), and 77 per cent 10 Malawi's export

output), and the estate sub-sector (21.1 per cent). Althou

sales of whacco, tea, and sugar. Thus, Malawi's post-independence success story, in terms of rapid
cconomic growth, is mostly attributable 0 the expamsion of the estae sector,

es im0 economic policy, can be traced
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back to the colonial economy. The structure of the colonial economy was characterized by three distint
sectors: the plantation sector, the smallholder cash-cropping sector, and the labor resenve secior.  The
colonial government’s mative for promaoting plantations in Malawi, then Nyasaland, was financial sclt-
sufficiency. In pursuit of this objective, large tracts of land for plantation agriculture were sold (o
European settlers at concessionary prices in the 18805 (McCracken 1984). Land acquisition by the
government in support of the plamation sector was enforced at the expense of the indigenous people.
According to McCracken, transfer of land 0 Europeans was implemented by forcing indigenous people
to seek wage employment on plantations through a hut tax system. thus creating a labor-reserve sector
cconomy. The but tax system not only facilitated land transfer but also provided cheap labor which mad:
plantation agriculture highly competitive in international markets. The cheap labor strategy was also
labor to the

gata in local language) through which peasants supplicd

ion as payment for a picce of land on which they could grow subsistence crops

(McCracken). Although labor was sometimes remuncrated, the wages were far below subsistence

requirements such that women had 10 grow foud crops on tenanted or unalicnated land w supplement the

meagre incomes. The plantation economy initially concentrated on coffer and subsequently on cotton,

tobacco and tea, following the collapse of coffee prices on the world market in the carly 19305
(McCracken).

The peasant cash crop sector emerged out of necessity 0 meet increased demand for food by
rapidly expanding plantations, and increased numbers of colonial administrators and missionaries. In
addition, the peasant sector’s economy was encouraged (0 expand by the colonial government's policy of
allowing adult men to meet their tax obligation by growing cash crops. Although the emergence of the
peasant cash crop economy was perceived as a threat to the plantation economy in terms of land and laber,
the apparent inefficiency in the production of coffee, cotton and tobacco by the platations onldy reinforced
peasant production of export crops. By late 1928, 93 per cemt of cotton and 63 per cent of tobacco was
growth (McCracken). However, the plantation sector comtimued (0 exploit the peasant producer through
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monopsonistic buying of the latter’s produce, a business in which the colonial government joined in 1926
hy establishing a Native Tobacco Board (Nyasaland Government 1959).

Although the colonial government's agricultural policy initially emphasized large scale plantation
agriculture, small scale agriculture became a major source of food as well as much needed government
revenue in the late 1940s (Nyasaland Government). A serious famine that hit Malawi in 1950 justified
development of the food self-sufficiency policy which still exists to date. The colonial government
perceived food security as a precondition for development of both the peasant and the plantation-based
export crops.  With this policy, the country was expected to produce enough maize, groundouts and rice
10 meet domestic demand. thus creating a conducive environmemt for expansion of the smallholder
agricultural sector.

The post-in jence agricultural policy incorporated many clements of the colonialist straegies.

In particular, expansion of the large scale or estate agricultural sector was given highest priority. The

major reason justifying the new government's bias towards large scale agriculture was skepticism with

respect 10 smallholders’ ability to generate sufficient and sustainable growth promoting output. Some

factors contributing to the government’s skepticism included peasants’ vulnerability to weather fluctuations

smallbolder sector was regarded as a source of food supply and as a ial source of capital for

ment of the smallhol

industrial development, at least in the long run. In addition, d

perceived as a political obligation. [t is against this background that Malawi's dual agricultural system and
The process of expanding estate agriculture in the indepen
source of financing the estate sector. [ order 10 fulfil this objective, the government established a statusory
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auction markets within the country’ or in foreign markets.  Prices paid w0 smaliholder farmers were fixed
far below export parity prices to enable ADMARC to generate subsantial profits. These profits were
invested not only in the estate sector. but also in other enterprises such as commiercial hanks and provessing
industries. It has been estimated that smallholder farmiers received 29 per cent of the awction price for
tobacco while the estate farmers received the full price between 1964 and 1980 (United States Department
of Agriculture, Economic Research Service 1989).

Declining producer incomes resulting from ADMARC 's exploitative pricing system appear 1o have

eroded farmers’ incentive to engage in cash crop production. An observation in a study from the United

t of Agriculture, Economic Research Service, suggests that reduced producer incentives
contributed in part to low growth rates of smallholder marketed output during the 1970s and w0 increased
migration of farm labor in search of remunerative off-farm employment.  This report also observes that
the rapid growth of the estate sector was a principal factor in the rise of the estate sector'’s share of GDP
from 51 per cent to 32 per cent.

The rapid export-led economic growth was abruptly curtailed in 1979 due to the poor performance

of the tobacco estae sub-sector, caused primarily by weak management and poor financial structure’.

Depressed output performance by the tobacco sub-sector translated into a reduction in export revenuc,

rowing from foreign commercial agencies in order 10 meet rapidly increasing
public expenditures and demand for imports. Malawi's trade position in 1979 was made worse by

escalating transport cost due (o civil war in the neighboring country, Mozambi
| trade routes through the ports of Nacala and Beira highly risky and cventually unusable. The

*Most of Malawi’s tobacco is sold through auction marke
* Rapid rase of expen

s before it is exported.

,,,ﬁqklmhnmﬁMHMIﬂdm:
“mmﬁ_hﬂ ’lﬂ“mmmkhlmﬂ
iiﬂﬁﬁyﬂm&n“mﬂ:m Commercial banks who were major sowrces of
fimeacing were forced 10 imervene in the management aad control of some of the farms. This resulied in
the closure of ten per cest of the farms and a reduction in 10bacco output.
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ahove factors, coupled with rising international interest rates and world recession, contributed to an
increase in the balance of paymemts discussed carlier and also an increase in the external debt service
charge from K11.S million in 1977 to K51.7 million in 1980, representing an increase in the debt service
ratio from 5.2 per cent to 18.7 per cemt over the same period (Office of the President and Cabinet).

The 1979 economic crisis unveiled deep rooted structural problems which required more than the
traditional economic policy that Malawi had followed since it attained its independence. The introduction
of structural adjustment programs (SAP) and structural adjustment loans (SAL) by the IMF and the World
Bank in 1981, was in response to the uncovered structural problems. The primary objective of SAP have
already been spelied out carlier. However each of the structural adjustments had a specific objective. In
the first SAL, the IMF and the World bank stipulated an increase in the prices for smallholder produce to
which the government responded by substantially increasing the relative price of maize, resulting in a
phenomenal increase in maize production instead of a balanced increase in all cash crops.

The second SAL agreememt still emphasized agricultural price incentives and improved financial
and operational cfficiency of ADMARC. Other conditions accompanying this SAL included mitigating
supply constraints, enhancing productivity, and encouraging diversification of the estate sector through the
establishment of an estate credit facility. Some of the stipulated objectives of the second SAL appear to
have been achicved. For example, production of export crops relative to maize production responded
positively (0 an increase in producer prices in the 1986/87 growing season (U.S. Department of
Agriculture).

The third SAL agreement stipulated elimination of smallholder subsidies on fertilizer and
establishment of an estate sector management, training and extension service to complement the estate sub-
sector credit facility. Apart from encouraging increased production and diversification of the export base
through price incentives, the agreement accommodated Malawi’s long-standing policy of food self
sufficiency.

In spite of the IMF's and the World Bank's inservention thorough SAP, Malawi's exports are still
dominated by the estate sector and the country still faces balance of payments deficits. Although the



effectiveness of the structural adjustment program is influenced by a multitude of factors, this study
emphasizes currency devaluation since this is considered as the major instrumient for eliminating deticits

in the balance of payments by both the IMF and the World Bank.

1.3 Conceptual Framework

Although the problem of halance of payments deficit was a subject of debate as carly as the 18th
century (Hume (1969). it is only recently with the pioncering article of Schub that the contribution of
agriculture to correcting the payments deficit has been brought into the main stream of debate.  Schuh's
article, which was basically a non-parametric analysis of the impact of exchange rate on  agricultural
trade and development, paved the way for more rigorous studies by other economists such as Chambers
and Just (1981, 1984), Rauser (1986), (1975), Bredahl (1976), and Vellianitis-Fidas (1976), among
others. However, the results obtained in various studies have been conflicting.  As such, the effect of
currency devaluation, in terms of direction and magnitude, on trade balance and halance of payments, is
still debatable.

The theoretical relationship between currency devaluation and balance of payments has also faced
serious challenges in the context of developing countries in recent times. A comtractionary cffect of a
devaluation on aggregate demand is considered 0 be onc of the major factors limiting the effectiveness of
exchange rate policy in restoring balance of payments equilibrium aficr a change in the exchange ratc.
Among the first to raise the possibility that devaluation could prove contractionary include Diaz Alcjandro
(1963) and Cooper (1971). Onec major argument supporting the contractionary hypothesis is that cven
though nominal devaluations may achieve the goal of generating relative price readjustment, they do so a
a high cost (Edwards 1986). One such indirect cost is said t0 bc a decline in total output (“the
contractionary devaluation critique”).

Several reasons why devaluation can be contractionary have been suggested by Edwards. These
include contractionary pressure on aggregate demand, the ncgative real balance effect, and an income
distribution effect. Nominal devaluations can exert contractionary pressures on aggregate demand and
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output which could more than offset the expenditure-switching effect postulated in the traditional theory.
Higher prices associated with currency devaluation may generate negative real balance effects which in um
result in lower aggregate demand. A devaluation can also gencrate a negative effect on aggregate demand
through its impact on income redistribution from sectors with low marginal propensity to save, to those
with a high marginal propensity to save. In addition, Edwards argues that a recessionary effect may he

generated if the price elasticities of imports and expons are sufficiently low that the effect of currency

Apart from the demand-related effects noted above, there are a number of supply-side effects

which may render devaluation contractionary. A study by Wijnbergen (1982) indicates that devaluation

can result in an upward (recessionary) shift of the aggregate supply if intermediate goods and informal
(curb) financial markets are introduced to the analysis. This upward shift in aggregate supply is also
expected if the cost of production increases due t0 an increase in the price of imported inputs, wages and
the inerest rate following a devaluation.

In spite of the recen theoretically-based discussio

s of the possible cotractionary effects of

devaluations, there is no authoritative empirical study that validates the postulated effects. While it is not
theoretical approaches which have been used to analyze the effects of currency devaluation on balance of

1.3.1 The Elasticities Approach
The clasticities approach to balance of payments analysis was first developed by the English

by Abba Lerner, Joan Robinson (1937), Fritz Machlup (1937), and Gottfried Haberler (1943). The notion

by relative price effects, is what spurred the development of the elasticities model.



13

is that the general price level and incomes in both the domestic and foreign cconomies are constant, aid

exchange rate (Williamson 1983). The postulated relationship between relative prices and nominal

exchange rate is summarized in what is referred o as the purchasing power parity (PPP) primciple; i.c..

in terms of units of domestic currency per unit of foreign currency.  Since inconie is assumied (0 remain
constant, the impact of exchange rate changes on trade halance and halance of paymients is said to be
determined by the relative price responsiveness or elasticities of both supply and demand for exports amd
imports, respectively.

In the light of the preceding assumptions and postulates, developmient of the clasticities mudel
concentrated on determining conditions and combinations of price elasticities that would be needed for 2
devaluation to lead to an improvement in the trade balance and balarce of payments. The necessary and
sufficient condition for a devaluation (o lead to an improvement in the trade halance has been referred 10
as the Marshall-Lerner condition in international trade literature, in recognition of the two economists,
Alfred Marshall and Abba Lerner, who first derived its algebraic version. The Marshall-Lerner condition
stipulates that for a currency devaluation to be effective in a small and dependent open cconomy, the sum

of the export demand and import supply elasticities must be positive. Williamson provides a comprehx

discussion on the significance of the Marshall-Lerner condition as a prerequisite for currency devaluation
to generate an increase in the trade balance.

Since the clasticities approach to balance of payments analysis assumes that prices and incomes
are fixed, a partial equilibrium framework is implicitly chosen as the model for empirical analysis. Most
studies on the effect of currency devaluation on trade balance and balance of payments in the carly 1940x,
obtained clasticity estimates that were 00 low 0 provide empirical support for the Marshall-Lerner
condition (Williamson). However, Williamson observes that these studics were conducted during a period
of widespread controls on trade which inhibited comnodity responsiveness o exchange rate changes.
Recent studies by Edwards (1989), and Diakosavvas and Kirkpatrick (1990) address the problem of choice
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and definition of the exchange rate vaniable in estimating demand and supply elasticities. The above
authors argue that the use of exchange rates that do not reflect the trading partner’s trade volume is likely
to result in hiassed elasticity estimates. Elasticity estimates may also be low due to a lag in the adjustment
of the trade flows (the J-Curve phenomenon) as well as rigidity in the price transmission (pass-through)
mechanism throughout the economy (Thirwall 1980, Williamson 1983, and Dernburg 1989). Following
diagrammatic representation of the response in trade flows depicting the lagged adjustment in the trade

halance resembles a letter *J° and has hence been referred to as the J-Curve (Dornbusch, Fischer, and

Sparks 1981).

The J)-Curve phenomenon is sometimes attributed to factors such as inelasticity of demand for
imports, the existence of long term contracts that fix prices and quantities in future time periods, and time
lags for producers and consumers (o adjust to changes in relative prices due to factors such as production
lags, uncertainty and economic expectations. In a country such as Malawi that has inadequate domestic
alternative sources of fertilizer, oil and other intermediate goods, a devaluation translates into an increase
in the import bill. Unless there is an increase in the export revenue that is sufficient to offsct the increase
in the import bill, currency devaluation may not lead to an improvement in the trade balance even if time
for lagged adjustment o relative price changes is allowed.

The assertion that trade balance would respond (o changes in the real exchange rate following a
devaluation is made on the premise that price changes are perfectly transmitted in the domestic economy
as well as in the trading partners’ economies. In the case of imports, it is assumed that an increase in the
import price is transmitted to consumers in the domestic economy. Accordingly consumers are expected
to adjust their levels of imports, thereby reducing the aggregate *‘o.ume of impons. Similarly, a reduction
in the foreign-denominated price of expons is also expected (o be transmitted to foreign markets such that

the volume of domestic exports expands. It is this relative increase in the volume of exports and shrinkage

in the volume of imports that leads to an improvement in the trade balance, other things being equal.

Thus, clasticity of pass-through equals one where price transmission is perfect, and is less than one where
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price transmission is less than perfect. If price transmission between domestic and foreign economices is
less than perfect. then imports and exports can not adequately respond to relative price changes to restore
equilibrium in the trade balance.

Price transmission, also referred to as "Pass-through”, is influenced by trade restrictions and other
government-instituted market distortions prevalent in most countries of the SSA including Malawi, Sone
of these distortions, which have been gradually reduced since the onset of Malawi's SAP in 1981, include
government subsidies to producers and consumers, price regulation and taxation.  Whereas forcign-
denominated import prices may indeed rise after a devaluation, subsidies and regulated commodity and
input prices are likely to offset the increase in the import price (0 the extent that producers” responsiveness
to devaluation-induced signals is distorted. Less than perfect price transmission may also occur where
competition in the market place is less than perfect. If this is the case, the benefits resulting from
devaluation-induced price changes accrue to middlemen as economiic remt. The characteristics of market
structure in Malawi appear to fit the above description. The export market is characterized by a few
foreign buyers or their agents and a large number of producers. Until the late 1980s the government  had

a firm control of the marketing of smallholder produce. Prices for most of the expont comnuditics amd

ities produced for domestic markets used to be fixed and announced in advance of the growing

erfections are also evident in Malawi's import sector. Major impornts such as fertilizer

and agricultural chemicals have been heavily subsidized for most of the post-independence period (from
1964 0 the mid-1980s). The sale and distribution of smallbolder agricultural inputs is dominated by

ADMARC. A few large companies such as AGRIMAL and Shell Chemicals are the major suppliers of

inputs for estate agriculture. The extent to which the market structure impedes price transmission may thus
belp to explain the apparent absence of the J-Curve phenomenon in Malawi and other developing countries

with similar economic characteristics.
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1.3.2 The Absorption Approach
The major criticism of the elasticities approach is that it only considers the impact of relative
prices on quantities of exports and imports, and ignores the income-expenditure effects of devaluation.
Carbaugh (1980) argues that the larger trade is relative to national income, the less accurate will be the

vork for

predictions of the elasticity approach. Pessimism with the elasticitics model as an effective
framework of analysis attempts to explain the effectiveness of currency devaluation on trade balance and
halance of payments through its impact on aggregate demand.

According to Alexander (1952), net exports could expand only if total production could be raised
of if domestic claims which are referred w as absorption, were reduced. From the national income

identity, absorption refers to private ion, investment and government consumption. Dernburg

Y=A+(X-M) 1.y

A=C+]+3G, (1.2)
where, Y and A represents national income, and absorption, respectively, X and M are levels of exports

and imports, respectively, | is investment level, and G is the level of government expenditure. By

rearranging cquation (1.1), it can be d ated that net exports must equal the difference between

aational income and shsorption: i.c.,

X-M=Y-A (1.3)
Whereas devalustion raises the volume of exports, it also reduces the volume of imports. Thus, assuming

that the cconomy has excess capacity in terms of labour and other resources, real national income should

cxpand (Deroburg). From equation (1.3) it can also be
A(X-M)=AY-AA (1.4)

A rise in income also raises consu spending, and therefore absorpticx. However, a rise in
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consumption is the product of the marginal propensity to consuni and a change inimome. 1f A AC,

then,

AA = B( 1 - 1)AY. (.9

where t= tax rate, and

AY - AA=[1-b(1-1)]AY=-sAY (1.6)

A(X-M)=sAY (LN

From equation (1.7) we can deduce that the trade balance (X-M) can improve if devaluation raises domestic

ion. As Dernburg rightly observes, resource re-allocation can only expand net

exports if a rise in income is associated with a rise in savings. For this to happen, the marginal propemsity

to save disposable income and the income tax rate must both be positive, assuming that the government

does not increase absorption by spending higher tax receipts. With low private savings and tax systems

that are unresponsive to income changes, it is unlikely that these conditions would prevail in developing
countries (Dernburg).

Assuming that capital inflows equal capital owtflows, it is possible for a country with a fixed

exchange rate to rectify its current accoumt deficit through currency devaluation. However if such a

i, pursuit of cxpansionary fiscal and monctary policics

country is suffering from excessive uncmploym

may not only result in increased import

sector uncompetitive (Dernburg). Thus policies designed to restore current account halance or “external

balance” can not be considered in isolation of policies designed o restore non-inflationary full employment

or "imernal balance®.

Meade's (1951) synthesis of income and price cffects on balance of payments provides a
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refers to tise achievement of a high level of demand and employment that is consistent with avoidance of
unacceptable inflation. while external balance refers to a state of equilibrium in the balance of payments
(Williamson). In what is referred to as the "orthodox theory of the balance of payments”. Mead proposes
the use of two policy instruments with differential effects on income and balance of payments in order to
simultaneously achieve internal and external balance (Williamson). Exchange rate policy is one of the two
instruments and its role is to influence 1 xhe structure of consumption between domestic and foreign goods
(expenditure switching effect), whereas demand management policies such as fiscal and monetary policies
constitute the other instrument which determines the level of absorption. depending on the relationship
between current accound balance and the level of unemployment.

The relationship between external and internal balance is further illustrated by Figure 1.1,

developed independently by two Australian economists Swan (1960) and Salter (1955).

Competitiveness (aP*/F)

Escoss Corare

Abscrpticn (A)

Figure 1.1, Internal and External Balance
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The horizomtal axis represents the level of domestic spending or absorption (A), and the vertical axis
represents the level of international competitiveness of domestic goods as measured by the real exchange
rate eP*/P. Point E represents a combination of real exchange rate and absorption which is consisient with
internal and external balance.

However, suppose the real exchange rate rises following a devaluation.  As in the elasticities
approach, the rise in the real exchange rate improves exiernal competitiveness, exports rise, amd consunkers
replace imports with cheaper domestic goods (expenditure switching), causing excess demand and adverse
inflationary pressure on the economy. In order to offset the adverse inflationary pressure induced by a
rise in the real exchange rate, absorption must be reduced to a point consistent with internal balamnce.
Thus, the internal balance curve (IB) is negatively sloped with excess demand o the right, and excessively
high unemployment to the left. This implics that lower real exchange rates are asswiated with lower
export volumes and bence the economy requires higher levels of absorption to maintain full employment
without inflation.

A rise in the real exchange rate can cause an increase in the export volume as well as a decline
in the volume of imports resulting in current account surplus. Removal of the surplus reguires adopting
an expansionary fiscal policy which increases absorption through an increase in the demand for imports
up to the point of external balance. The external balance curve is thus pusitively sloped with a deficit to
the right and a surplus to the left.

The relevance of this conceptual framework is that for currency devaluation to succeed in restoring

by a policy of

balance of payments equilibrium while ensuring full employment, it must he accompanic
expenditure reduction. Since one of the conditions for a SAL agreement is a cut in government expenditure
and restraint on growth in the money supply. an expenditure switching effect on aggregate demand is
expected to take place in a coumtry that follows cxchange rate policy within the SAP. However, the
possibility of switching expenditure from imported goods to domestically produced goods is limited in
countrics that have inadequate alternatives to0 imported energy and intcrmediate inputs. For example in

Malawi, imermediame inputs account for more than 35 per cent of the wtal import bill (Silumbu 1992).
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The import bill for Malawi has, since the early 1970's, been inflated by the increased naulage distances
that resulted from the disturbances and eventual closure of the railway route through the neighbouring
country, Mozambique.  The cost implications of the disruptions and eventual closure of the traditional
trade routes were estimated at K121 to K135 per ton of rail freight from Malawi to Dar-es-Salaam in
Tanzania with road/rail wransshipment at Lusaka (World Bank 1984). It has also been estimated by the
World bank that haulage by road over the same distance in 1984 cost K315 per ton, versus K35 per ton
from Beira t0 Malawi.  Under these circumstances, it is unlikely that expenditure switching could have

taken place.

1.3.3 The Monetary Approach

In contrast to the clasticitics and the absorption approaches which employ a differentiated analysis
of the balance of payments components, the monetary approach is an overall balance of payments analysis.
Following Keynesian theory, the money supply is one factor that influences aggregate demand via real
moncy balances. Anincrease in relative prices that follows a devaluation reduces real money balances and
hence real aggregate demand (Williamson).

Background work on the monetary approach to balance of payments analysis is associated with
two schools of thougit. The first school of thougix is based on the IMF-based Polak (1957) framework
which adapts the current account amalysis to economies with limited or no capital mobility, or countries
lacking monctary data. The second school of thoughe, the University of Chicago-based Mundell (1971)
and Johnson (1972) mouctary model originates from the traditional quantity theory of money and the
international price-specie flow mechanism of Hume. The Mundell-Johnson model emphasizes joint
equilibria in the balance of payments and the money market (Dernburg).

Although the two approaches ave based oa different assumptions, more simplified in the former
than the latter, they have a common structural identity, the balance of payments equation. Dernburg

expresses this equation as:
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X-M-+i'F+K=AR=AM - AD, (1.8
where i* and F represent foreign interest rate and foreign investment, respectively, K is net capital flow,
R represents foreign exchange reserves, D is domestic credit, and M is money stock.  From equation (1.8)

it can be deduced that trade balance (X -M) equals the balance of paymients, holding net capital flow and

net foreign income constant.  Assuming that there is an equilibrium in the trading accoumt, i.e, that the
value of imports equals the value of exports, an increase in foreign reserves resulting from net capital flow
and/or net income from foreign investment results in a balance of payments surplus. However, Williamson
observes that if moncy supply is treated as a policy variable, then monetary consequences of paymemts
imbalances are implicitly sterilized. A deficit in the balance of payments, for example, implics a ks in
foreign exchange reserves which needs (o be sterilized through credit creation, i.c., through an increase
in D, or through dishoarding or a fall in M. Alternatively, an increase in foreign reserves, AR, must equal
the increase in the money stock, AM, minus the increase in domestic assets held by the hanking system,
AD. This relationship makes the right hand side of equation (1.4) the focal puint of the monetary analysis

of balance of payments; i.c.,

AR +AD = AM. (1.9)
From the money market equilibrium, AM must equal demand for moncy. Defining the moncy demand

function as:

M=LYPI) (.10

where: aM/3Y > 0, IM/3P > 0, and aM/ai < 0, and substituting its differential expression into equation

(1.9) yields the fundamental equation of the monetary approach to balance of payments:

 aM,, oM., oM, .,
AR M,y , WM,p, My, ap. RIT
s T@ T a

of real income and

The above expression shows that the balance of payments is an increasing function

As important varistion 10 the analysis of balance of payments using the monctary approach is the



incorporation of asset-market theory which distinguishes between domestic money M, domestic earning
assets B, and foreign carning assets. F.  Equation (1.12) expresses asset holding in terms of the above

variables as:

W=M¢+B-+ e¢F (1.12)
where W represents the nominal value of financial wealth in local currency. Monetary and balance of
payments equilibria are said 10 occur when wealth holders are satisfied with the relative proportions in
which different financial assets are beld in their portfolios (Dernburg). Assuming that individuals perceive
M. B, and F to0 he imperfect substitutes, the general asset-market theory predicts that a devaluation leads
to an excess supply of F and an excess demand for M and B.  The asset market gradually returns to
equilibrium as the price of F falls duc to an excess supply of F followed by a decline in the price of foreign
exchange. The fall in the price of foreign exchange implics an appreciation of the domestic currency, a
factor that gra
exports.  According to Dernburg, responses
run the balance of payments cannot be in equilibrium unless the current account is also in equilibrium.

ually climinates the current account surplus due to an increase in imports and a decline in

icted by the asset market approach imply that in the long

The main difference between the general asset-market approach and the monetary theory of balance

of payments is tha the latter assumes perfect capital mobility such that domestic assets (B) and foreign
assets (F) are perfect substitutes and that investors are indifferent with respect to the relative proportions
to prevail, hence prices are equalised in all markets. A third assumption that makes the moactary balance
of payments theory distinct from other theories is that wages and prices are flexible enough t0 ensure that

Assuming the conditions in the framework of the monetary approach to the balance of payments
analysis bold, a semporary price change induced by imserest rase or exchange rase differences induces trade

jum in the current account is restored.

An awtomstic equilibration in the assct market leaves only the money demand and supply as major
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only be offset by an increase in reserves.  Thus an excess demand of money implies a surplus in the
balance of payments whereas an excess supply implies a deficit.

The effect of currency devaluation on the balance of payments within the context of the monctany
in terms of domestic currency. Since the monetary model assumes the existence of perfect arbitrage and
the law of one price. an increase in the world price implies an increase in the domestic price level. As
demonstrated by the balance of payments equation (1.11), the price increase generates a surplus in the
balance of payments due (o an increase in the demand for money.

The effect of currency devaluation on the balance of payments can also be illustrated by adapting

a Mundell-Fleming IS-LM model to monetarist assumptions, as is presented in Figure 1.2

Rate of Interest (i)

[ IS5t

A i)
Real National Income (Y)
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Whereas the IS curve represents the locus of equilibrium in the goods market as characterized by the
condition that | = S ex ante 7, the LM curve represents the locus of points of equilibrium in the asset
markets. The vertical and horizontal axis represent the interest rate and real national income respectively.
The IS curve slopes downwards because lower interest rates stimulate investment which requires a higher
income level to generate a corresponding increase in savings. The LM curve slopes upwards because an
increase in income raises the transactions demand for money and thus requires an increase in interest rates
to induce a corresponding reduction in speculative demand. The intersection between the IS and the LM
curves represents a short run equilibrium in the economy.
With the assumption of perfect capital mobility the balance of paymsents curve, BP, is horizontal
at the world interest rate i*. Whenever the domestic interest rate is above i’ a surplus emerges, and
whenever it is below i’ a deficit emerges.  The assumption of automatic equilibration of national income

at full employment implics that the domestic interest rate i is equal to the foreign interest rate i°, and that

the national income Y represents full employment income Y,. Thus the intersection of the vertical and

horizontal lines drawn to represent Y, and Bp determines

Suppose that IS, and LM,,, which represent the initial LM and IS curves respectively, intersect at

stermined point a, and consider the effect of a decrease in the foreign currency-denominated price

of export goods following a devaluation. The decrease in foreign currency-denominated price of exponts,
which is essentially an increase in domestic currency denominsted price of exports, stimulates exports as
long as arbitrage prevails. The IS curve shifts to the right (IS,) as a result of a temporal increase in the
real exchange rate (o intersect the LM, curve in the surplus zone at point b. With the increase in aggregaee

demand, the domestic aggregate price level rises and tends 0 shift the LM curve to the left duc 0 2

ion in moncy balances. But the incipiemt shift in the LM curve w0 the left is offset by the

jon of foreign exchange following as increase in export volume. If the two opposing forces

+(G-T + (X - M) = 0; sec Willimmson.

am is (1- §)




25

domestic price level will keep rising and the surplus will persist as long as the IS and LM cunves intersect
t the right of Y, and the intersection is above i*, The rise in the domestic price relative w the world price
reduces the real exchange rate and consequemtly the trade surplus declines. This pushes the 1S curve hack
predicts a temporal increase in the balance of payments surplus as a result of a proportionate increase in
the price level, which restores the real exchange rate to its original position.

Few of the assumptions of the monetary approach to the balance of payments analysis are Yuite
consistent with the economies of most developing countries, including the countries of the Sub-Saharan
Africa. With underdeveloped capital markets, capital mobility can be assumied (0 be less than perfect or
zero. Under these assumptions, the predictions of the monctary model with respect (o the effect of
currency devaluation on balance of payments largely depend on the relative changes in the export volunk:

Consider the effect of currency devaluation in an economy with zero perfect capital mohility.

s, the balance of payments curve is vertical as in Figure 1.3,

indicating that capital movements are not susceptible to short run interest rate variations.

Rate of Interest ()

N\
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As demonstrated in Figure 1.2, a devaluation causes the IS curve shift from IS, to IS,. With an increase
in foreign exchange following a real exchange-induced rise in export volume, the balance of payments
curve shifts to the right (BP,) . Although a rise in foreign reserves, and hence money stock, tends to push
the LM curve to the right, a reduction in real money balances, induced by an increase in the domestic price
level, offsets the incipient effect. As the domestic price continues to rise, the real exchange rate declines,
thereby reducing exports and increasing imports. The surplus in balance of payments declines, shifting
the BP curve as well as the IS shift back to the original eguilibrium position with an increase in the price
level. The same conclusion, that devaluation results in a temporally balance of payments and an increase
in the domestic price level, is apparent from the above discussion.
The major weakness with the monetary model, however, is the assumption that prices are flexible
enough to ensure that the econonly achieves internal and external equilibrium simultaneously (Williamson),

balance of payments in the SSA is debatable. The assumption of perfect capital mobility, arbitrage and

astomatic equilibration are not consistent with the situation in countries in which exchange rate policies

have been the major instrument for restoring equilibrium in the balance of paymemts. In spite of the wide

spread application of the monctary model in dealing with balance of payments problems in a number of
ies’, there has been insufficient evaluation of the model with respect to its theorized

The three approaches o the analysis of balance of payments issues are complementar
othet, rather than being competitive, for they each represent differemt methods of examining the same
problem. With the belp of Figure 1.3, it can be demonstrated that the three approaches are related.

Consider the clasticities approach. Currency devaluation results in an increase in the relative prices of

domestic and forcign goods, and a shift in the IS curve 10 the right. Assuming the Marshall-Lerner
conditions hold. the increase in relative prices induces an increase in foreign reserves, and bence an

ot in the balance of payments. An improvement in the balance of payments shifts the BP curve

*Sce a survey by Kreinin and Officer (1978).
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to the right. However, a nominal devaluation has these effects only to the extent that it leads to a real
devaluation rather than being neutralized by price changes (Williamson). 1f income is constant, assuming
that Y, represemts a sustainable real income level or full employment level. a shift in the IS curve results
in a balance of payments deficit. Thus Johnson considers the elasticities approach o halance of payments
analysis as most suitable for countries whose foreign trade sectors are small relative (o their cconomics,
or for countries with ample unemployed resources.  The characteristics of Malawi's economy are guite
consistent with Johnson's criteria for applying the elasticities framework.

The absorption approach is Keynesian in its focus on treamient of total output and expenditure,
and does not differentiate among sectors.  Although it neglects the monetary cffects of a devaluation, it
provides a framework for analyzing internal and external balance. In the context of internal and extermal
balance a rightward shift in the BP curve (Figure 1.3) following a devaluation is ot sufficient o improve
the balance of payments. If the BP curve shifts to the right (BP,) and the level of output can mot expand
to match the increase in aggregate demand at the new intersection, the halance of payments can only be
restored to equilibrium by cutting absorption, thus instituting a lefiward shift in the IS curve. Williamson
observes that a leftward shift in the IS curve may be induced by the income redistribution effects of
devaluation. Income may be redistributed from the private sector to the public sector through an increase
in tax revenue following a movement by tax payers from low (o higher income tax brackets that may he
induced by inflation. An increase in the price level may also reduce real money halances therehy shifting
the LM curve to the left.

Finally, the monctary approach to balance of payments analysis predicts that if there is no change
in domestic credit, changes in the money supply must come about through deficits or surpluses in the
balance of payments. When a currency is devalued, foreign reserves (ncrease as exposts increase,
assuming that the Marshall-Lerner conditions hold. Since it is assumed that no sterilization wakes place of
there are no changes to domestic credit, the increase in foreign reserves implies a surplus. From Figure
1.3, this surplus transiates into a shifi to the right in the BP and IS curves.  As discussed carlier, the

incipient rightward movement in the LM curve following an increase in the money supply is offset by an
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increase in the price level, The price increase will continue until both the money market and the balance

of payments are in equilibrium,

1.4 Hypotheses

The major hypothesis tested in the study is that currency devaluation leads to an improvement in
the trade halance and halance of payments. However, empirical analyses of the effects of currency
devaluation in several studies are based on three major theoretical approaches to balance of payments
presented in the preceding section.  From each of these theoretical models, testable hypotheses in support

of the major hypothesis are formulated.

1.4.1 The Real Exchange Rate Effect

Although the three approaches to balance of payments analysis have different assumptions, they
are all based on a common theoretical relationship between nominal and real exchange rates: that is,
currency devaluation will not lead (o an improvement in balance of payments unless the associated increase
in the nominal exchange rate (units of domestic currency per unit of foreign currency), leads to an increase
in the real exchange rate. It is thus hypothesized that currency devaluation will lead to an increase in the

real exchange rate.

1.4.2. Effect of Curvency Devaluation on Trade Balance

The elasticitics model predicts that currency devaluation in a small and dependent open economy.,
will improve trade balance as long as the sum of the demand elasticities for imports and exports exceeds
unity. The stipulation that the sum of the import demand and export demand elasticities exceeds one, also
referred (0 as the Marshall-Lerner condition, ensures that the sum of the changes in both exports and
imports sufficiently offset a decline in the exchange rate to improve total revenue in the trade balance
(Ulbrich 1983). Since Malawi's trade volume, relative to the world market, is small, we can consider its

cconomic behavior as being consistent with the Marshall-Lerner condition. In the light of this sti



we can hypothesize that Malawi's trade balance will respond positively (o a currency devaluation.

1.4.3. The J-Curve Effect on Trade Balance

A lag in the adjustment of exponts and imponts is one factor that is presumed o0 delay the
responsiveness of trade balance (0 a currency devaluation. Economic agents may delay their adjustmcm
t0 a change in the exchange rate due to several factors which include fixity of contracts, lengths of
production cycles. government intervention and some rigidities in the economic systems. Somie, it ot nwost
of these mitigating circumstances are prevalent in many developing countries, including Malawi. 1 is
therefore hypothesized that the apparent failure to observe an immediate improvement in the trade balamce

in Malawi, and in other countries of the Sub-Saharan Africa is associated with the J-Curve cffect.

For the real exchange rate to influence producers’ and consumers’ decision making, signals of
price incentives must be transmitted throughout the economy. A unitary clasticity of price transmission
or pass-through implies that changes in the exchange rate and foreign prices are completely transmitied
the domestic economy, whereas a less than unitary elasticity implies a less than perfect transmission.

Malawi's economy in the global market, we can hypothesize

that exchange rate and price transmission

clasticities are not significantly different from one.

ion approach defines current account balance (trade balance plus halance on services

and transfer payments) as the difference between aggregate income and expenditure. Thus a devaluation

can improve the current account and hence the balance of paymems, by reducing aggregate expenditure

or by causing consumers to switch expenditure from traded goods (imporns and exports) w0 non-traded
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account halance by directly reducing the volume of imports. Thus we hypothesize that currency

devaluation improves the halance of payments due to the expenditure switching effect.

Finally, the monctary approach to halance of payments analysis focuses on the interaction between

the external sector and the monetary side of the economy. Using the assumptions of purchasing power

parity, perfect capital mobility and perfect arbitrage, the model predicts that a nominal devaluation will
have a one w one effect on domestic prices. Under these circumstances, it can be hypothesized that a
devaluation will generate an increase in the demand for money which will in turn lead to a temporary

improvement in the balance of payments, as long as domestic credit is kept constant. This theoretical

premise has been the basis for the IMF and the World Bank to continue to recommend currency devaluation

for structural adjustment in spite of limited applicability of the underlying

as the major instrument

A few of the studies that have analyzed exchange rate effects on economic performance in Africa
(Guihati et al., Tshibaka 1989, and Oyejide 1986) have applied partial equilibrium procedures which ignore
the influence of macroeconomic effects on a devaluation. Considering that currency devaluation is usually
administered amidst fiscal, monetary, and commercial policies, a general equilibrium (GE) analytical
framework would be the most preferred approach to other alternatives. However, because the GE models
usc aggregate daia (o estimate parameters, sector specific effects of a devaluastion may not be easily
be used o analyze the effects of exchange rate changes on the trade balance and balance of payments.
procedures. The study comprises five main parts. Part | constitutes the introductory chapter. Part [l with
Chapters 2, 3 and 4, uses the partial equilibrivm framework to test the first four hypotheses. Chapeers 2
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and 3 focus on the effect of currency devaluation on the real exchange rate and the structure of Malawi's
exchange rate and price transmission or pass-through. In Chapter 4, the effect of currency devaluation on
trade balance, through the J-Curve phenomenon is examined.

Part 111, with Chapters 5 and 6 applies the absorption approach 0 the halane of paymems
analysis. Chapter 5 tests the expenditure switching effect of a devaluation, whereas Chapter 6 adapts a two
good Mundell-Fleming model to analyze the effects of currency devaluation and several macro policies on
the performance of Malawi’s economy.

Part IV focuses on the effect of a devaluation on the halance of payments using the monctary
approach to the balance of payments analysis. In essence, Part IV is an attempt to evaluate the relevance
of the monetary model of balance of payments in an African country such as Malawi. Finally Pant V

summarises issues raised in the preceding chapters.
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Part 11

Elasticities Approach to Balance of Payments Analysis



Chapter 2

2.1 Introduction
Currency devaluation is expected 10 improve external competitiveness by altering the opportunity
cost of resources in the traded goods sector relative 0 non-traded goods sector.  The apparent failure of

the exchange rate policy to lead to an im ment in the trade halance and halance of payments may bhe

partly attributable to the failure of the economic system (o effect a comparable change in the real exchange
rate (RER). Reference has been made in many policy discussions to stability in the real exchange rate amd
to correct exchange rate alignment as crucial conditions 0 improve economic performance in bess developed
countries (LDCs) Krueger (1983). Cottani, Cavallo, and Khan (1990) have also observed that there is 2
strong link between RER behaviour and economic performance, at least in sonke Latin American, Asian,
and African countrics. Thus, there is a need (o evaluate the effects of a change in the mminal exchange
rate on the real exchange rate in order to ascertain the effectivencss of a devaluation on resource allocation

and the balance of payments.

2.2 Objective

The primary objective of this chapter is to analyze the impact of a nominal devaluation on the real
exchange rate. Although the real exchange rate is directly linked to the nominal exchange rate, there are
other factors such domestic credit, the terms of trade, net capital flows, foreign aid and technology that
seem o influence its behavior (Edwards 1989). Unless these factors are incorporated into the analysis, the
impact of a nominal devaluation on the real exchange ratc may be underestimated. The secondary objective
of this chapter is therefore 10 analyze the impact of changes in the domestic credit, terms of trade, capital
flows and

y on the real exchange rate. In order 10 pursuc the two objectives, it is necessary o

Although currency de

jon has become a major issue in pulicy debates in the Sub-Saharan
3
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Africa, little attention has been paid to understanding the effect of nominal exchange rate changes on
relative prices or real exchange rate. Empirical evidence reviewed in a literature survey by Edwards

strongly suggests that nominal devaluations, if supplemented by af iate macroeconomic policies. can

generate a real depreciation and improve the external position of the country. Edwards’ observation
regarding the complementary effect of appropriate macroeconomic policies on currency devaluation, has
been further supported by Cooper's (1971) study. In addition Cooper observes that nominal devaluations
have a short term effect on the real exchange rate. The limited responsiveness by the real exchange rate
to nominal currency devaluations is also supported by Connolly and Taylor (1976, 1979), Donovan (1981),

Bautista (1981), Morgan and Davies (1982), and Edwards (1985).

2.3 The Real Exchange Rate: A Conceptual Framework

ally produced
goods and goods produced in the rest of the world. Traditionally, the real exchange rate has been defined

The real exchange rate measures the degree of competitiveness between domestic

as the nomival exchange rase adjusted for changes in domestic and foreign prices;
Rer - £ @.1)
I 4

where P and P* are domestic and foreign price deflators, respectively, and ¢ is the nominal exchange rate

in terms of domestic currency per unit of foreign currency. This definition is based on the principal of

purchasing power parity (PPP) between one country and another. The PPP-based definition of RER
aticmpts 0 incorporate the effects of domestic and foreign inflationary pressure on the real exchange raee
measure. In essence, a real appreciation in the real exchange rame, with respect 0 what would be
comsidered “am equilibrium year®, reflects an overvalustion is the domestic currency and a loss in
competitivencss reduces export revesuc and therefore creates a deficit in the balance of payments. Under

equilibrium in the balaace of psyments accoust.
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Although the PPP paradigm is intuitively appealing, it has not been sufficiently supported by
empirical evidence (Edwards). Diakosavvas and Kirkpatrick observe that perfect commudity arwtrage,
upon which the PPP theory is predicated. does not ovcur in some countries.  In addition, general price
indices which are used t compute the PPP-based real exchange rate index are mot directly comparable

across countries due to differences in productivity (Williamson 1983).

Recent developments in international trade literature (Salter 1959 and Swan 1960) have
led to another definition of the real exchange rate. Swan and Salter define the real exchange rae as the

product of the nominal exchange rate and the ratio of traded t0 non-traded goods prices, i.e.,

3
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where P,* and P, represent the world price of traded goods. and the domestic price of non-traded poods
respectively.  Assuming that Py = cP;’, and that a fixed cxchange rate mechanism prevails, the real

exchange rate is simply a ratio of traded 10 non-traded goods prices, denominated in domestic currency,

RER = —T. 2.9

The Swan-Salter definition of real exchange rate assumes the existence and comext of a dependent

imports arc perfectly clastic. An increase in the real exchange rate is expected to induce a price increase
in tradables and a reallocation of resources from non-traded gouds sector to traded goods sector. The

sominal cxchange rase varisble. The nominal exchange rae is nommally quoted in units of domestic

cwrrency per wait of a principal trading partaer's currency, such as the United Stascs Dollar or the British
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misleading since it may not adequately reflect the economic behaviour of other important trading partners.
For these reasons, several rescarchers, including Edwards, have used a trade-weighted exchange rate which

is also referred to as the effective exchange rate. Edwards expresses the effective real exchange rate as:

Py

l _
L &P @.4)

ERER, - = ———,

¥

where ERER,, is the index for the multilateral real exchange rate in period t, for coumry j; E, is an index
of the nominal exchange rate between country i and country j; i = 1...., k refers to the k partner countries
used in the construction of the effective real exchange rate; o is the weight corresponding to partner i; P,
price index in period .

of the real exchange rate pertains to the choice of

is the price index for partner i in period (; and P, is the domestic

Another problem related to the measuremen

able goods. Kravis and Lipsey (1983) have proposed the use of

price indices for the tradable and non-tra

the GDP deflator for services and government as a proxy for non-tradable goods price and deflators for
the rest of the economy as a proxy for the traded goods price. The problem of using these deflators as

proxics for traded and non-traded goods prices is that the existing disaggregation at the national account

level in most developing countries is 0o broad to permit meaningful comparisons across sectors (Edwards).

used by some rescarchers as aliernative proxies for the traded goods and non-traded goods prices,
respectively (Harberger 1986). The advantage of using the forcign wholesale price index or a trade
weighted average WPI is that it includes a considerable portion of traded goods. However, Officer (1986)
argucs that the real exchange rae developed from the WPIs may fail 00 measure actual changes in the

have also been cised by Diakossavas and Kirkpatrick. According t0 Diskossavas and Kirkpatrick the CP1s
ily represent the wrban arcas cven though they include a large sumber of tradable goods. The
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GDP deflator. as proposed by Harberger, appears to be the most appropriate proxy for the non-tradabic
goods price. Although the GDP deflator fails o caprure inflation rates except where wages are indexed,
it is considered invariam to distortions induced by price controls (Harberger).

Notwithstanding the weaknesses of the various indices addressed above, the historical pattern of
Malawi's external competitiveness is analyzed using three real exchange rate measures presented in the
preceding section, i.c., the hilateral real exchange rate, the relative price hetween traded and non-traded
goods, and the effective real exchange rate. The study uses trade weighted wholesale price index and the
GDP deflator as proxies for the traded goods and non-traded goods prices, respectively. Countries whose
currencies were used to compute the effective exchange rate include the United States of America, United
Kingdom, Germany, South Africa, Zimbabwe and Zambia. The proxy for traded goods price index, in

terms of domestic currency, is computed as a weighted average of the export and import unit prices; i.¢.,

P, = aP,  + (1-2)P,, 1.5

where a represents the share of exports in the total trade volume.

adence, Malawi used the British pound as currency. By virtue of colonial and irade

ties, the post-independence currency, the Malawi Kwacha, MK, was pegged (o the British pound.  From
1973 10 1975, the Kwacha was pegged 10 a weighted average of the United States dollar, §, and the British
pound, £. Thereafier, it was pegged 10 the Special Drawing Rights. SDR, and a hasket of currencies

As can be observed from Figure 2.1, all real exchange ratc measures indicate that Malawi's

exchange mechanism has been stable relatively since 1965. Two of the real exchange rate measures, the

bilseral Malawi-US measure and the ratio of the relative price indices Py to Py suggest that the Malawi
Kwacha was slightly overvalued prior to the 1973 peg to the US Dollar and the British Pound. However,
the cffective real exchange index appears to indicate that the Kwacha was undervalued between 1965 and

1971 and from 1973 10 1975.
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Figure 2.1 Nominal and Real Exchange Rates in Malawi, 1965-1989.

Source: Derived from Malawi's Annual Sutistics, 1964 - 1990.

The behavior of the real exchange rate in the 1980s, as depicted by the three indices, is of particular
interest. Successive nominal devaluations, implemented as part of the structural adjustment programme.

domxappwtohaveledtoawddevaluationoftheMahwi Kwacha, as measured by the effective ceal

exchange rate. In fact, the Kwacha appears to have appreciated between 1981 and 1987 as measured by

the relative price index and the effective real exchange rate in spite of successive devaluations over the
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same period.

Similar observations with respect to the failure of the nominal devaluations o lead to a real
devaluation between 1982 and 1989 have been made by Sahn, Arulpragasam and Menid (1990). The stwly
by Sahn et al. . indicates that Malawi’s real effective exchange rate appreciated sharply following successive
devaluations of 15 per cent in 1982, and 12 per cent of 1983. Malawi had to devalue its currency again
in 1984 following a change in the pegging system to a hasket of her major rading partners’ currencies.
Sahn et al., partly attribute the apparent failure of the nominal devaluation 1o lead  a real devaluation (o
an increase in Malawi's inflation rate.

The behavior of Malawi's real exchange rate in Figure 2.1 does not appear (o suppon e
hypothesis that successive nominal devaluations lead to a real devaluation in the domestic currency. Figure
2.1 also demonstrates that the bilateral real exchange rate and effective real exchange rate do mn
necessarily move in the same direction. The divergence between the bilateral real exchange rate and the
effective real exchange rate has also been documented by Edwards and Ng (1985) in a similar study of

developing countries.

2. S Model Selection

According to Edwards (1988), a country’s real exchange rate is influenced by both external and
downestic factors. These factors include international terms of trade, international transfers or aid, workd
real interest rate, trade policies, exchange and capital controls, the composition of government expenditure,
and technoloyical progress.

The rationale for including the imernational terms of trade is that large fluctuations in real
exchange rates, especially in the 1970s were largely due to foreign price shocks (Cottani ct al).  Cottani

et al., cite the 1973 increase in oil prices as an important factor that led 0 massive real currency

devaluations of oil importing nations and appreciation of the currencies of oil exporting nations.
An appreciation in the foreign currency is expected to result in an increase in the price of imports
relative to the price of exponts, thereby causing a deterioration in the terms of trade. Since the price of
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traded goods is defined as a weighted average of the export and import price indices, a deterioration in the
terms of trade is expected 10 lead to an increase in the real exchange rate.

Deviation of the real exchange rate from its equilibrium level may also be induced by an increase
in domestic credit, holding the nominal exchange rate fixed. The domestic credit may influence the value
of the real exchange rate through its inflationary effect on the economy. Assuming that perfect arbitrage
holds, and that the elasticity of real money balances with respect to income is unitary, an increase in the
money supply, associated with an increase in domestic credit, is expected to induce an appreciation in the
real exchange rate.

The real exchange rate is also likely to appreciate following: an increase in net capital flows. Net

capital flows represent a net increase in foreign borrowing, transfers, and aid, minus net factor payments

caused by any or a combination of the following: an autonomous increase in grants, a reduction in world
interest rates, the removal of domestic capital controls, an increase in public borrowing to finance a fiscal
deficit, and an exogenous increase in voluntary lending by foreign creditors. An increase in net capital
of non-tradable

flows is expected to lead to an increase in the money supply and to stimulate consumption
gouds. The real exchange rate is therefore expected to fall as the price for non-traded goods rises due to
an excess demand.

expected (o cause a reduction in the volume of trade. An increase in import or export tax, for example,
goods. Following the increase in the
prices of imports and exports, the quantity of tradable goods that is demanded is likely to decline, whereas

may raise the domestic price of traded goods relative (0 non-trade

the quantity of non-traded goods that is demanded is likely to rise. The rise in the price of non-trad
goods is expected (o result in an appreciation of the real exchange rate.

Technological factors may affect the real exchange rate through an increase in productivity. Balasa
(1964) observes that productivity improvements in rapidly growing economies tend to be conce
tradable sectors and usually account for a fall in the real exchange rate.

Several model specifications of the real exchange rate, as a function of factors discussed in
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Edwards® survey, have been estimated in various studies. Some of these model specifications can be found
in the works of Krueger, Schiff and Valdes (1988); Valdes, Hurtado, and Muchnik (1990); Mundlak,
Cavallo and Domenech (1990); Diakosavvas and Kirkpatrick: Cottani. Cavallo, and Khan,

In one of the studies, Edwards specifies a percentage change in the real exchange rate as a function
of percentage changes in the nominal exchange rate, the rate of growth in the domestic credit, and changes
in the ratio of fiscal deficit to GNP. Although the results obtained from Edwards’ study indicate that a 10
per cent nominal devaluation results in a 7 per cent real devaluation in the first year, the model used in the
estimation does not include the effect of the terms of trade, capital flows and quantitative restrictions.

In a similar study by Cottani et al., the real exchange rate is specified as a function of the (erms
of trade, the ratio of income to the sum of imports and expons, net capital inflow as a ratio of GDP, and

domestic credit creation in excess of devaluation, foreign inflation, and real GDP growth: i.c.,

_ _ e o e i . (2.6)
EFER, = By + P,DOC, + B,TOT, + P,QTR, + PKFL, + B,T + ¢, .

where EFER, is the effect’ve real exchange rate, DOC, is the level of domestic credit as a proportion of
GDP, TOT, is a ratio of the export price index to the import price index, Pyx/Py: QTR, is a ratio of income
to the sum of exports and imports (Y/(X, + M)): KFL, is net capital flow, measured as the difference
between net change in foreign reserves and trade balance, weighted by GDP; T is time trend, a proxy for
technology; ¢, is a disturbance term; and §; are parameters (o be estimated.  Although this model does mu

directly estimate the effect of nominal devaluation on the real exchange rate, it incorporates most of the

domestic and foreign factors that have been used in many studics to explain the real exchange rate

behaviour in developing countries.

In this study, a modification of the model applied by Cottani et al. is used 10 test the hypothesis

that nominal devaluations have a positive effect on the real exchange rate. A percentage change in the

nominal exchange rate, DEV, is introduced in the modified model (o capture the effect of a nominal
devalustion on Malawi's real exchange rate. Rigidity in the real exchange rate adjustment is captured



real exchange rate, the stock adjustment model postulates that:
REFR, - REFR, , = A(REFR, - REFR, ) 2.7

where REFR, - REFR, | represents the actual change, and REFR” - REFR, ., represents the desired change,

and v is known as the coefficient of adjustment, such that 0 < y < 1. The actual change in the effective

rate if y - 1. However, no adjustment in the real exchange rate hetween one time period and another
occurs when y = 0. The estimating equation incorporating the partial adjustment process is as follows:
EFER, = YD, + YB,DOC, + YB,TOT, + YB,QTR, + YPKXFL, + YD,DEV  (2.8)
+ YBT + (1-Y)EFER, + ¢, ,
where EFER, is the effective real exchange rate as defined earlier, DOC, is the level of domestic credit as
a proportion of GDP, TOT, is the ratio of the export price index to the import price index, Py/Py,. QTR
is the matio of income to the sum of exports, plus imports; (Y/(X, + M), KFL, is net capial flow,
measured as the difference between net change in foreign reserves and trade balance, weighted by GDP,

DEV is a percentage change in the nominal exchange rate, EFER,, is the lagged effective real exchange

rate, T is time trend, a proxy for technology, ¢, is a disturbance term, 8, arc parameters to be estimate
and y is a partial adjustment parameter.

jon of equation (2.8) yields short term coefficients. Long term cocfficients may be derived

by solving for y from the cocefficient of the lagged dependent variable and dividing the rest of the
The terms of trade index, TOT,, is measured as a ratio of expon price index to the impont price

index. As discussed earlier, a deterioration in the terms of trade is expected 10 lead 0 an increase in the

real exchange rae. The ratio of income, Y,, to trade volume, (X, + M,), has been used as a proxy for
by Cottani et al., and Ghura, and Greenes (1991).  An increase in trade
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trade. and this is reflected in the reduction of imports and exports and therefore an increase in (Y, (\, +

M)). The reduction in openness exerts a downward pressure on the price of traded goods relative 10 mon
traded goods. thus causing a decline or an appreciation in the real exchange rate.

Net capital flows. KFLO,, reflects a difference between et change in foreign reserves and iruke

balance, whereas the variable DEF,, represents domestic credit as a proportion of GDP. The effect of

technology on the real exchange rate is captured by a time trend, T.

2.6 Data
The data used in the analysis comprise 24 annual observations of trade and macroccommic

variables, from 1965 t0 1988. These include exchange rates with respect to the United States Dollar, trak:

volumes and wholesale price indices for Malawi, the United Kingdom, Germany, South Africa, Zimhabwe,
and Zambia; export and import price indices, foreign reserves, domestic credit, domestic income, GNP,
and gross domestic product, GDP,

Sources of the data include publications of the Malawi Government, the Reserve Bank of Malawi,

Malawi's Parasiatal

Organizations, the World Bank, and the International Monetary Fund (IMF),

transformation. The classical Box-Cox model stipulates that for a variable y - y, ... y,.:

A
yo 2t Ae0 (2.9

A
- Iy, A=0
where 0 < A < 1. Thus amodel y* = x'™ 8 is transformed into a lincar functional form when A is one,
and a double logarithmic functional form when ) is zero, and a semi-logarithmic functional form when only

the dependent side A is zero and the rest arc onc. A log-likelibood ratio statistic was used w0 test the
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not significantly different from the maximum likelihood values of the un restricted model.  Table 2.1
presents results of the test.  The estimated test statistics reject hypothesis that the maximum likelihood
function of the lincar model is mot significantly different from maximum likelihood function of the
unrestricted maximum likelihood value; but do not reject the hypothesis that the maximum likelibood value
of the semi-logarithmic functional form is not significantly different from the maximum likelibood value

of the unrestricted model.  Thus the semi-logarichmic functional form is applied in the analysis.

Table 2.1. Box-Cox Test for Functional Form

Models Log-likelibood LRT No of 'Log-Likelibood Critical x*
Value Restrictions Ratio Test Value

MLE Lamba 53.795
Lambda =1 49.59% 8.410 1
Lambda =0 53.101 1.388 1 , 3.978 3.342

Static and dynamic versions of equation (2.8) were following White (1994). In

order W overcome the problem of degrees of freedom li'lﬂll!ﬁlfllﬂ\f pArametc ization, the real

exchange models were estimated using the maximum likelihood (ML) method. According to Gujarati

(1988), the ML cstimator of ¢° is L¢’/N regardless of the number of var ‘hles in the model, whereas
ically significantly differemt from zero

at 95 per cent confidence level if they are approximately two standard errors in value.
Results of the empirical estimation are presemsed as elasticities® in Table 2.2.
'"The following formula was used t0 estimates the log-likelihood ratio statistic as discussed in White
(1994): 2(md,, - ndy) - XX(1), where, A, and A, represent maximum log-likelibood functions for

’Elasticity for a semi-log model is expressed as

-~
LR
e
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Table 2.2. Estimates of the Real Exchange Rate Determinants. 1965-1988

Static Dynamic (Short Run)  Dynamic (Long Run)
Variable Estimate SE Estimate SE Estimate SE

0712+ 0.100 0.R38* 0.100

Constant 0.982* 0.100
DOC 0.115° 0.021 0122 0.014 0.1414 0.020
TOT -0.095* 0.040 -0.089* 0.030 0.128¢ 0.008
QTR -0.996* 0.095 0.881* 0.088 L1040 0. 104
KFL -0.039* 0.016 0.054* 0.013 0.069* 0.021
DEV 0.021* 0.004 0.023* 0.003 0.019+ 0.004
EFER,, - . 0.227¢ 0.054

¥ . . - 0.772+ 0.068
T 0.116* 0.018 0.084* 0.023 0.085* 04
DW 2.282 1.766
Adj R 0.901 0.857

DOC = Ratio of domestic credit to GDP;

TOT = Terms of trade;

QTR = Ratio of GDP to the sum of total imports and exports;

KFL = Difference between reserves and trade balance, weighied by GDP;
DEV = Percentage change in nominal exchange rate;

EFER,, = Lagged cffective real exchange rase;

T = Time trend;

ADJ R’ = Adjusted R%;

* Significant at the 95 per cent confidence level;

** Significantly different from zero at 90 per cent confidence level; and
Figures in parentheses are standard errors.

As discussed carlier, dividing the short run estimat adjustment cocfficien yiclds long run

es by the partial

parameter estimates. Since the elasticity estimates are a continuous nonlinear function of the estimated

covariance expression, as discussed in White (1993), i.c.,

‘”(Eapﬁ) Ve (%Q) ] 2.10)
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where 8 is a matrix of parameter estimates and relevant variables, defining the elasticity estimate, and V()
is the associated variance-covariance matrix.

With the exception of technological progress, as measured by the time index T, the estimated
clasticitics have the expected theoretical signs and are significantly differemt from zero at 95 per cemt
confidence level. As indicated by the log-likelibood ratio test (LRT) in Table 2.3, the estimates of the
static and dynamic models are not significantly different from cach other. Thus, hypothesis testing and
inference can be based on cither model. The magnitude of the estimated adjustment parameter is high
(approximately 0.80), implying that most of the adjustments in the real exchange rate occur in the current

year.

Suﬂ: Dynamic (Short Cﬂﬂcﬂx’vuuz
Rum)

LLF 51.361 51813 3.842

LRT: Static vs Dynassic Model B 0.904

LLF = Value of the log likelihood function; and
LRT = Likelibood ratio statistic.

The main hypothesis tested is that nominal devaluations lead 10 a depreciation in the effective real

exchange rate. The parameter estimate with respect 0 the devaluation varisble, DEV, indicates that a
change in the nominal exchange rate has a small but significant positive effect on the effective real
rejecsed. A one per cent increase in the nominal exchange rate is associsted with approximaely 0.02 per
cent increase in the real exchange rate.

and the terms of trade bave a negative effect on the real exchange rate. The results in Table 2.2 support

M APPEArS 10 exent
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the greatest negative effect on the effective real exchange rate in the short run, followed by domestic cradic
and the terms of trade. A one per cent increase in trade restrictions would lead to a reduction (an
appreciation) in the effective real exchange rate by 0.88 per cent and 1.1 per cent in the short-run and long-
run, respectively, whereas the same increase in domestic credit and the terms of (rade would result in
approximately 0.1 per cent appreciation in the real exchange rate in both the short run and the long run.
A one per cent increase in capital flows appears (o generate approximately 0.0S per cent and 0.07 per cent
appreciation in the real exchange rate in the short run and the long run, respectively.

The hypothesis that technological progress would have a negative effect on the real exchange rate
is not supported by results in Table 2.2. A similar observation has been made by Cottani et al, in a relaed
study involving several developing countries including Bolivia, Jamaica, Malaysia, Singapore, Somalia,
Thailand, Zambia, Sencgal and Cameroon. According 10 Diakosavvas and Kirkpatrick. the impact of an
increase in productivity on the real exchange rate can cither be positive or negative depending on the exient
of expenditure growth on traded and non-traded goods. The two authors arguce that the real exchange rate
will tend to depreciate if the expenditure growth is biassed towards tradable goods, and vice versa.

The preceding discussion suggests that Malawi's effective real exchange rate, between 1965 and
1988, was mainly influenced by quantitative restrictions, domestic credit, and the (erms of trade. Malawi's
cconomy has been described by the World Bank and other International Development Agencies, as being
relatively open by developing country siandards. However, a recent World Bank's survey on Malawi‘s
incentives and industrial efficiency indicates that the country's domestic prices in 1987 were 36.4 per cemt
higher, on average, than inecrnational prices. The average prices of some groups of goods, such as leather
and footwear, were higher than inernational prices by as much as 73.9 per cemt (World Bank 1988). The
survey also characterizes Malawi’s trade policy, as measured by the nominal prosection rase, NPR, as
having beea more restrictive between 1980 and 1988, reiative 10 the preceding period. Foreign exchange
rationing and an increase in tariffs, implemented 10 mitigate severe balance of payments problems, arc
partly associated with a rise in prosection observed in the 1980s (World Bank). These restrictive measures
in part, through their effect on the price of non-tradables, appear 10 offset the effect of the successive
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pominal devaluations of the Malawi Kwacha on the real exchange rate, a> shown in Figure 2.1.

The worsening of Malawi's balance of payments position in the late 1970s is pantly attributed to
an excessive rise in domestic credit (IMF). The increase in domestic credit in the 1970s reflects an
increase in the demand for foreign currency induced by oil price shocks and a deterioration of the terms
of trade. Until 1987, Malawi's public sector credit substantially exceeded the private sector growth in spite

of stringent credit measures instituted as part of the structural adjustment ramme in the early 1980s.

An expansion in domestic credit increases money supply and therefore causes the real exchange rate to
Cottani et al., observe that foreign price shocks such as changes in the terms of trade, accounted
aion in the

for large fluctuations in the real exchange rate of developing countries in the 1970s. A de
terms of rade is expected to have a similar effect as a devaluation in currency on traded goods since it
jon of traded

makes forcign goods more cxpensive than domestic goods. A reduction in the domes

following a decline in the terms of trade, is expected to have a negative effect on
goods which includes domestically manufactured goods and imports. The negative terms of trade
coefficient obtained in this study implies that a rise in the terms of trade index transiaes im0 an
appreciation in the domestic currency. This observation is consistent with theoretical expectations.
The effect of technology on Malawi's effective real exchange rate reflects the size of the cconomy
relative 00 the world market, and also the level of technological progress during the period covered by the
study. The effect of technology on the effective real exchange rate is generated by an output-induced

reduction in the price of traded goods. Except for obacco, Malawi's share of the world commodity market

is vesy small, and the country can therefore be considered as a price taker. Since the price of traded goods
is determined om the world market, it is walikely that amy outpwt increases, whether induced by
sechnological progress or other factors, would have a significant effect on the real exchange rae in Malawi.
Even if Malawi's share of the world commodity market were significant, it is unlikely that it would have
produced sufficient output 10 influeace the price of traded goods uader the presemt level of sechaology.
Empirical evidence from Dean (1966). Kirchiner, Siagh, and Squire (1985), and Colman and Garlett (1975)
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suggests that Malawi's smallholder farmers respond to relative price incentives. However, Sahn et al.,

observe that related observed increases in smallholder output was more likely caused by land reallocation

farmer increased by only K7.00: i.c.. from K131 to K138 (Sahn et al 1990). Similarly, the performance
of the estate agriculture appears (0 be related to increased use of factor inputs such as fertilizer, rather than
an increase in toal factor productivity.

Capiual flows are unlikely 0 have a major impact on Malawi's real exchange rate in the

of underdeveloped financial markets and quantitative restrictions. The observation that capital flows appear
to have a small but significant impact on Malawi's effective real exchange rate is ot surprising. However,
foreign aid flows have been used by Valdes as a proxy for capital flow in a similar study. In this study,

the effect of foreign aid flow on the effective real exchange rate was not significantly different from zero.

2.8 Conclusion
The purpose of this chapter was to analyze Malawi's real exchange rate behaviour within the

context of successive devaluations of the Malawi Kwacha after embarking on the IMF suppuorted Structural

mme in 1981. The results suggest that successive nominal devalustions had a small w
positive effect on Malawi's effective real exchange rase in both the short-run and long-run. The effective
real exchange rate appears to adjust to the desired or equilibrium real exchange level with a one year lag.

However, a substantial portion of the

ment appears ¢o take place within the current year. The results

also suggest that trade restrictions, or a lack of openness t0 indcrmational trade, cxert the greatest negative

effect on the real exchange rae, followed by the influence of changes in the terms of trade, domestic credit

in the effective real exchange rate, quamtitative and related trade restrictions should be climinated and

jomestic credit comtrolled. The coatrol of domestic credit requires a reduction in public expenditure and/or
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made by Edwards that if nominal cxchange rate change is accompanied by expansive domestic credit

policies, the corrective effect of a devaluation on the real exchange rate will be greatly diminished.
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Chapter 3

in the Malawi’s Economy

The Structure of Exchange Rate Pass-throu

3.1 Introduction

between traded and non-traded goods sectors. From the analysis of Chapter 2, it was concluded that an
increase in quantitative trade restrictions, domestic credit, and the terms of trade, appear to lead to an
appreciation of the real exchange rate, and also that successive nominal devaluations had a small but
significant effect on the cffective real exchange rate in the Malawian economy over the same time period.
The apparemt incffectiveness of the exchange rate policy to immediately induce a real depreciation in

Malawi’s currency may partly be attributed to the failure of the economic system to transmit appropriate

price signals to consumers and producers. This chapter focuses on the extent to which changes in the

exchange rate and foreign import prices are transmitted to domestic import prices. The extent to which

exchange rate changes are transformed into import price (denuminated in domestic currency) and export
According to Kiyono (1988), a high rate of pass-through induces a rapid adjustment in the volume of trade
and thus facilitates a rapid restoration of trade balance.

sion assumes that the "law

The traditional analysis of the exchange rate and foreign price transmi
of one price” (LOP) or perfect price arbitrage prevails (Jabara and Schwartz 1987). The law of one price
stipulates that domestic currency equivalent prices of a good sold in two markets will differ by no more
than the transport cost. In effect, a change in the value of domestic currency is said to obey the law of
ome price by altcring the price of exported goods in terms of foreign . urrencies, thus making exports cither
more or less expensive (0 foreign customers and inducing a price and export response that is largely
determined by the domestic elasticity of excess supply (Jabara and Schwartz). The law of one price has
been tested at different levels of commodity and price aggregations. A detailed discussion on the merits

58



59
of respective approaches to testing the hypothesis of *LOP® can he found in the works of Officer (1990,
Kravis and Lipsey (1971, 1978), Fromm (1974) and Johnson, Greenes and Thurshy (1979), Magee (1979),

and Daniel (1986).

3.2 Theoretical Model
Analyses of the exchange rate and price transmission mechanism in various studies (Bolling 1988,
Jabara and Schwarwz, and Kiyono) begin with the specification of the price linkage equation as a theoretical

basis for estimating pass-through elasticities:

P=eP(l+1), (.h
where P and P’ are nominal commodity prices expressed in domestic and foreign currencies, respectively,
e is the nominal exchange rate in terms of units of domestic currency per unit of foreign currency, and ¢
represents transfer costs. Equation (3.1) can be further expressed in percemtage changes, holding transfer

COsts constamt, as:

dP _ de | dP" (3.2)
> "

The percentage change in the domestic price in equation (3.2) is equal o the percentage change in the
exchange rate plus the
clasticities of pass-through with respect to the exchange rate and the foreign price as:

age change in the world price. Equation (3.2) can also be transformed into

. ANP 3.3

GF, = Ade

¢, » 2O (3.4)
» APYP

Under competitive market conditions, and assuming that the “law of one price” holds, it is
expected that the elasticities of exchange rate and foreign price transmission will not he significamly

different from one. Deviations from unitary elasticity of exchange rate and foreign price (ransmission have
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heen attributed to price and non-price distortions which include tariffs and quantitative restrictions (Officer
1990). Governments often impose price or non-price trade restrictions. for example. quotas, either
generate fevenue oF 10 protect domestic industries from foreign competition. Both of these instruments
restrict the quantity of imports and exports, and therefore offset the effect of a devaluation or a revaluation
on the domestic prices. Figure 3.1 illustrates the effect of wariffs or quantitative restrictions (quotas) on

the elasticity of pass-through,

Price
P’ _

ER
\
I
[

Quantity of Imports

a: Foreign Supply of Imports  b: Domestic Demanc for and Supply of Imports

iative Restrictions on Pass-through

Figure 3.1. The Effect of Tariffs and

Source: Adapted from Ulbrich. H. Iniernasional Trade and Finance: Theory and Policy. Englewood Cliffs, New Jersey: Prentice-Hall.
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Panel (a) of Figure 3.1 represents the world supply of exports, whereas panel (b) represents the supply
of and demand for domestic imports. The vertical and horizonal axes represent prices and quantitics of
imports respectively.  The price levels P, and P°, are associated with exchange rate levels ¢, and ¢,.
respectively. Assuming that the foreign currency is devalued from ¢, to ¢, the domestic price of imports
is expected to decline from P, t0 P,. ina perfectly competitive environment, the law of ome price ensures

that the elasticity of price transmission, ¢, - w is equal to one. This implies that a change

© (e - ¢)e,

in the exchange rate or foreign price of a commadity is fully transmitted to the domestic prices. However,

if a tariff is imposed. the domestic price of imports rises to P'y,. 1t is evident from panct (b) that clasticity

T
of pass-through with a tariff imposed, ¢_ = (_’"-_P‘"_)I._’: is less than the elasticity in a free market
T,

(g - €)e,
condition.

Using the preceding scenario, it can be demonstrated that a quantitative restriction on imports such
as a quota, would have a similar effect on the clasticity of pass-through as a tariff. A decline in the world
price of traded goods from P, to P°,, would encourage domestic producers to decrease their production
o M,, whereas consumers would demand M,. The excess demand created by domestic demand and
supply, M,-M;, would constitute total imports under free trade. A restriction on the volume of imports
through a quota of say M,, would cause an increase in the domestic price of imports (0 P',, and would
thereby encourage domestic producers to increase their output to M,. Like in the case of a ariff, the
decline in the world price of tradabic goods would be offset by the risc in the domestic price of imports.

Several economists including Kreinin and Kiyono observe that the pass-through effect is also
influenced by the clasticities of export supply and import demand, and the market share. The effect of
supply and demand elasticities on pass-through can be verified by changing the slopes of the demand and
supply curves in panel (b) of Figure 3.1. However, Kiyono uses the following expression (o demonstrate
the effect of both the supply and demand clasticities and market share on the clasticity of pass-through,

. - 0, ¢, Ve, )

, - : (1.9
‘ g'. - .".'. « 0, Wey) +(ife,)
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where 6, (8°,) represents the market share for the domestic economy (or other net exporting countries), 'y
represents the price clasticity of the total import demand of the net-importing countries, and ¢, (¢",) is the
price elasticity of the domestic economy (or other net exporting countries), and &, is the price elasticity

of the net import demand of the rest of the world i.e.,
u = (6 o 0 €00, 3.6

From equation (3.5), it can be deduced that the elasticity of pass-through will always lic between
zero and unity. The pass-through rate is expected to rise as the domestic market share, 8,. and elasticity
of exports, ¢,, risc. The pass-through rate is also expected to rise as the price elasticity of total import
demand for the net importing countries, ¢',, and the price clasticity of exports of other foreign net-
exporting countries, ¢, decline.

Augmenting the preceding theoretical construct, Kreinin suggests that a small country which can
he assumed to face an infinitely elastic supply of exports from its trading parters, is likely to experience
a ncarly complete pass-through on the import side. However, Kreinin argues that only a partial pass-
through can be expected with respect to import prices of a large coumtry. which presumably faces an
upward-sloping export supply curve. In this context, the extent of pass-through can be related to a
country's ability to influence the terms of trade.

Although Kiyono's and Kreinin's studies imply that exporters in a large country are more likely
to pass-through a greater proportion of a devaluation or revaluation than exporters in a small open
economy, some cconomists have suggested that the price response in an imperfectly competitive market,
may be asymmetric (Jabara and Schwartz). The asymmetry in the price response is also referred to as the
*ratchet effect hypothesis®. Essentially, the “ratchet effect hypothesis™ presumes that dowaward price
ﬁgi&duinuadiummudl.mm.ofmmw to an exchange rate change
take place in the devaluing country via price increases, with little adjustment occurring in the revaluing
country. (Jabara and Schwanz).

Itismmﬁomthepmediudixmmuformﬂoomiesmhsmmwi. analysis of
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pass-through on the import side is more relevant than on the export side. However, this does mu preclude
analyzing the pass-through structure for those commadities in which a small country has a significant
market share. Based on the theoretical framework presented carlier, it can be hypothesized that the

elasticity of pass-through with respect to Malawi's imports is not significantly different from one.

3.3 Literature Review

Elasticities of price and exchange rate pass-through have been estimated in various studies. Sonke
of the most recent elasticity estimates can be found in the works of Tweeten 1967), Johnson (1977),
Bredahl, Meyers, and Collins (1979), Bolling (1980 and 1988), Pompelli and Pick (1990). The hypothesis
of perfect exchange rate pass-through with respect to the import price docs not appear to be supported in
a number of studies including that of Isard (1977), Richardson (1978), Dunn (1978), Jabara and Schwariz,
and Pompelli and Pick. Results obtained in Pompelli and Pick’s study on the pass-through of exchange
rates and cariffs between Brazil and the U.S., show that only 14.5 per cent of the Brazilian exchange rate
changes are passed on to the U.S import prices. Pompelli and Pick arguc the low pass-through rate with
respect to Brazilian exchange rate is indicative of Brazil's desire to maintain or even increase their share
of the U.S market.

In a related study on the exchange rate pass-through, Woo (1984) found that import prices fail o
fall by the full amount of a depreciation in the foreign currency. The findings hy Woo suggest the
presence of discriminatory behavior as a major contributory factor (o the low pass-through rates. Duna,
Dornbusch (1987), and Giovannini (1988) have also documented the effect of market structure on the raw
of pass-through. Dunn’s work on the effect of exchange rates on import prices in the Canadian market
indicates that firms that wish to maintain stable prices in foreign markets exhibit market power with a
system of variable price discrimination.

A sudy by Bolling in 1988, on price and exchange rate transmission for Latin American countrics,
demonstrates that there is a wide range of nominal farm price responses to any change in the world price.

The degree of domestic farm price responsivencss to exchange rate and forcign price changes in Bolling's



64

study, appear to be influenced by the magnitude of policy induced distortions on exchange rates and prices.

In comrast to the overwhelming evidence of incomplete pass-through documented in several
studies, Leith (1991) demonstrates a perfect price transmission between Botswana and South Africa.
According to Leith, the exchange rate pass-through adjustment for a small open economy such as Botswana

is not instantancous, but that lasts 15 months. However, Leith's analysis of pass-through uses the bilateral

exchange rate between Botswana and South Africa as a measure of competitivencss and the latter’s

measures of competitiveness and price indices that reflect multiple trading partners’ behavior, may yield
results that are differet from Licth's. In support of Leith's findings, Mundlak and Larson (1992)

however, found that variations in world prices were fully transmitted to domestic prices of several

It is apparent from the preceding discussion that the pass-through rate is influenced by several
price adjustment to changes in the exchange rate. In addition,
price stickiness, or the ratchet effect, has been identified as having a negative cffect on price adjustment

demand, as well as lags in the domestic

10 exchange rate changes.
detcrmining the extent of exchange rate and foreign price transn
import price appears 10 have also been influenced by the dismurbance and closure of the traditional trade

rowses through Mozambique in the early 1970s, and throughout the 1980s. As discussed in Chapeer 1 of
this study, the allernative trade rouses resulted in a rise in the cost of haulage. Another factor that is likely

10 have influenced the behavior of Malawi's import price is the trade liberalization policy institwed in 1985
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as part of the IMF conditionalities for structural adjustment loans. Trade liberalization involves renwval
Thus, in addition to testing the hypothesis of perfect exchange rate and foreign price pass-through, the
study analyzes the effect of closure of the Mozambique trade route and implemenaation of the trade

liberalization policy on Malawi’s import price.

1smission equation (3. 1) has been used by Bolling to estimate pass-through elasticities

for several Latin American countries as:

InP, = B, + Plne, + ﬂth: B, G

where p is assumed 10 be a random error term. Assuming that free market conditions prevail, perfect price

mission would entail that 8, and 8, be equal to one. Values of g, and 8, being less than one would

indicate less than perfect price transmission. Imperfect transmission of price signals may occur as a result

s of government control in the market place. Domestic prices may also adjust with

observations, equation (3.7) is modified 0 incorporase the effects of a lag in the adjustment resulting from

as discussed in Gujarati (1988). In light of these

rigidities in the economic system and the disturbances and eventual closure of the major trade rowte through

Mozambique, the IMF-led partial market liberalization policy' in 1985:

"Partial market lib

, ralization is used 00 describe a partial price dereguration and a subsidy removal



InP, = B, + YD ine, + yB,P, + yP,DEV + Y PORT 3.8)

* VBS g‘—. * (l = Y) hP‘-l * Fg
where “PORT" is a dummy variable, taking the value of one from 1978 (the period in which the
Mozambique ports were constantly under military siege and eventually closed) otherwise zero: LIB is a
partial market liberalization dummy variable taking one from 1985, otherwise zero. The parameter y

eTMS dlechmpmmexm!pncelevelns:pmpmﬂonofmed:medmeqmllbﬁmpne:m:hdm

0<y<l.
Two competing models, siatic and dynamic, are implied in equation (3.8). The hypothesis
associated with the dynamic version is that changes in the exchange rate and foreign prices are transmitted

with a lag. If y = !, equation (3.8) reduces to a static version and thus the import price is expected (o

3.5 Data

Annual data for a period of 24 years, 1965 to 1988, were used in the study. Sources of daa
, the Reserve Bank of Malawi, the IMF and the World

Bank. The unit import price index for Malawi and the rest of the world were used to represent the

wsed in the study were defimed by approprise indices.




67

3.6 Empirical Estimation and Results
Both static and dynamic version of equation (3.8) were cstimated using maximum likelihoond

procedures. Results of the estimated parameters are presented in Table 3.1.

Table 3.1. Estimates of Exchange Rate and Price Transmission Elasticities

Static Model | Dyﬁd:hhéﬂ Dﬂnﬂ:f,r

(Short Rum) (Long Run)
Variable Estimate  SE Estimate _ S.E Estimate  SE
Constant -0.528, 0.109 0.302 0.089 0.529¢ 0.212
EER 1.200° 0.178 0.797° 0.132 1.396* 0.365
| Ay 0.140* 0.056 0.100° 0.043 0.175%+ 0.092
LIB 0.151° 0.068 -0.084° 0.032 0.147¢ 0.095
PORT 0.256° 0.041 0.138° 0.049 0.242* 0.070
Lr, - 0.429' 0.087 . )
DEV o.o11° 0.004 0.005° 0.002 0.008 0.005
Y . . 0.571* 0.119
DW 1.970 1.150"
Ad-R? 0.950 0.956
LLF 33.581 - om

EER = Effective exchange rate;
P.’ = Price of imports, designated in foreign currency;
LIB = Dummy variable for trade liberalization policy:
PORT = Dmyvaﬂd:lefotmmmcmamﬂmdeme
LP, = Lagged domestic price of impons;
DEV = Percent devaluation of the Malawi Kwacha;
H = Durbin-H statistic;
v = Adjustment Cocfficient;
LLF Value of the log likelibood fu
S.E = Standard ervor;
* Significant at the 95 per cent confidence level: and ** Significant at the 90 per cent confidence level.

Mdhqmmmhummﬁ_m&ﬁ:immmﬂum
in Chapeer 2.
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signs. The estimated coefficient for the lagged dependent variable is significantly different from zero,
implying that the actual change in the domestic price of imports between one year and the next does not
fully reflect the change in the equilibrium price of imports. Based on the estimated likelihood functions,
the dynamic models appear to fit the data better than the static model. Thus the discussion which follows
is based on the short and long-run parameter estimates of the dynamic model.

The estimated clasticities with respect to the real exchange rate in both the short and long-run
regression equations are not significantly different from one at 95 per cet confidence level. Thus, the
hypothesis that a change in the real exchange rate is perfectly transmitted to the domestic price of imports

astes with respect (o the foreign price of imports are significantly different from onc at the same

confidence level. [n the light of these findings, the hypothesis of perfect transmission with respect to

Currency devaluation and the closure of the Mozambique port appear to have an inflationary effect
on the real price of imports. The closure of the trade route is associated with an increase in the price of
imports by 14 per cent and 24 per cent in the short-run and long-run respectively, whereas a one per cent
devaluation of the Malawi Kwacha is associsted with 0.005 per cent and 0.008 per cent rise in the price

orts over the same time period. Results in Table 3.1 also indicate that a partial market liberalization

is associsted with a relative decline in the price of imports by 0.08 per cent and 0.15 per cent in the short-

With the exception of the foreign price pass-through, the results confirm the observations made
by Kreinin that a small country which can be assumed 0 face an infinitely elastic supply of exports from
its trading partners, is likely to0 experience a nearly complete pass-through on the import side. In a number
or the law of onc price has been rejected.  According 0 Goodwin (1990) however, rejections of the law
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aggregated commoditics. Goodwin's observations are also confirmed by Jabara and Schwartz who observe
that disaggregated agricultural commaodity prices commonly violae the LOP. In a study involving a
dichotomous model of tradable and non-tradables, Officer obtained results that offer additional support for
the law of one price at an aggregate level.

A high rate of exchange rate pass-through with respect (o African countries has also been reporied
by Leith and Mundlak. However in Leith’s study the price adjustment is spread over a period of 15
months. Similarly the adjustment in this study appears to last longer than one year. As observed by Khadr,
Parks, and Walton (1989), a rapid adjustment of the domestic price following a change in the exchange
rate in Malawi is expected, considering that the country is highly dependent on non-competing imports.
Holding foreign denominated import price constant, currency devaluation translates into an increase in the
quantity of domestic currency necessary (o purchase one unit of imported goods. Importers are forced 0
completely pass the increase in the cost of imports to consumers in order to break even. The increase in
the domestic price of imports would have been moce minor if the domestic demand for imporied goods
could have been met through substitution of locally prodwed goods.

The limited nature of foreign price transmission is prohably due to imperfect competition,
contractual obligations and government price controls on certain commodities. A study by the Worlkd Bank
(1988) characterizes Malawi's industrial structure as being highly oligopolistic. Findings from the Bank's
survey indicates that firms that sell in what may be categorized as highly competitive markets account for

11 per cent of the total domestic mark

5, whereas firms that sell in an oligopolistic market account for 86

per cent of the domestic market. Although this high level of industrial concentration may be considered

jes of scale in a country with a small domestic market such as Malawi, its

effect on price transmission may be cconomically harmful. Foreign price reductions, for cxample, are

more likely 60 accrue 10 importers, as cconomic rent, than to consumers. However, consumers may be

more likely 10 suffer the full impact of foreign price increases than importers. Distortions

of price signals

are likely 10 generate sub-optimal decisions and resource misaliocation. In terms of imernational ¢

price dissortions, through their effects on aggregate supply and demand, comtribute to deficits in the balance



of payments. A comprehensive discussion on the effects of imperfect competition and these other factors

3.7 Conclusion

The major objective was to determine the extent to which changes in the effective exchange rate
and the foreign currency denominated import price are transmitted to aggregate domestic import price in
Sub-Saharan Africa using Malawi as a case study. In addition, the effects of a partial market liberalization
and the disturbance and closure of Malawi’s major trade route on the import price were analyzed. The
estimated coefficients strongly support the hypothesis that changes in the real exchange rate are fully
transmitted to the real domestic price of imports in both the short-run and long-run. However, the results
appear to reject the hypothesis that changes in the real foreign denominated import prices are fully

The partial market liberalization policy implemented as pant of the IMF structural adjustment
programme appears to have had a significant downward effect on the real price of Malawi's imports. A
partial price deregulation and the subsidy removal program that were instituted in 1985 are likely to have
created a favorable environment for competition and increased efficiency in resource allocation. The
downward pressure on the aggregate import price is likely to have been generated by increased availability
of goods and services.

The disturbances and closure of the Mozambique trade route appear to have had a significam
inflationary effect on the real price of impons. The increase in the price of imports associated with the
closure of the trade route is estimated at liperegminlheshﬂnmnmdﬂpﬁminmelmgm, The
role of currency devaluation is to improve the trade balance through the differential effect on the volume
of imports and exports. If the change in the real exchange rate is fully transmitted to domestic import
pm:snsmdnnedhym:msﬂtsmmsmmmemﬂ failure of the exchange rate policies to
improve trade balance in the Sub-Ssharan Africa should be attributed t0 other factors than inflexibility in

the price of impons. Tmmmmdymifyﬁymﬁﬁmmm;md



adjustment o relative price changes.
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Trade Balance

Chapter 4.

The Effect of Currency Devaluation on Trade Balance

4.1 Introduction

The desired effect of a currency devaluation, which has been an integral part of the IMF-sponsored
structural adjustment program (SAP) in Malawi and other African countries, is an improvement in the trade
balatce. However, after successive devaluations of the Malawi Kwacha in the 1980s the decline in trade
balance, as illustrated in Figure 4.1, does not appear to support the hypothesized exchange rate effects.
The downward trend in trade balance raises doubt on the universality of the exchange rate policy as an

effective tool for mitigating the balance payments problems in developing countries.
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The theoretical and practical importance of analyzing the effects of a devaluation on trade balawe
is to provide a means for testing economic thevries, explaining the structure of commodity markets,
forecasting trade flows and analyzing the effects of government policies (Gardiner and Carter 19%8),
Estimation of trade elasticities provides invaluable information for designing and evaluating policy options.
The primary objective of this chapter is to analyze the effect of currency devaluation on Malawi’s trade
balance.

The theoretical basis for trade balance to positively respond to currency devaluation hinges on
satisfying the Marshall-Lerner condition.  As discussed in chapter one, the Marshall-Lermer comndition
requires that the sum of the elasticities of the country’s demand for imports and demand by the rest of the
world for its exports, be greater than one in absolute value. Satisfaction of this condition implics that price
signals are fully transmitted to economic agents. However, even if price signals are fully transmicted,
responsiveness of trade balance (o relative price changes may be delayed due to rigidities, comtractual
obligations, or lags in production cycles. The lagged adjustment to relative price changes is also referred
to as the J-Curve phenomenon following the pattern assumed by the trade flows in the post-devaluation
period. The second objective of this chapter is therefore (0 assess whether the adjusument in Malawi's

trade follows a J-Curve phenomenon as hypothesized in ineernational trade literature.

4.2 Theoretical Model
The elasticities approach (o balance of payments analysis assumes that only exchange rate changes
are relevant in the analysis of exports and imports, and that all other variables remain constamt. This
assumption suggests that the positions of the demand curves for exports and imports are held constam.
The eclasticities approach is also based on the assumption that all relevant output supply clasticities

are infinite such that the price of exports in domestic currency docs not rise as demand increases, the price

of imports in foreign currency does not fall as demand for imponts falls, and the price of domestic poods
competing with imports does not rise as the demand for import substitutes increases. 1t is also assumed

that trade is initially balanced and that the change in the exchange rate is small.
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It is apparent from the preceding discussion that analyses of currency devaluation on trade balance
should hegin with the specification of domestic demand for imports and foreign demand for domestic
exports or excess supply. Domestic demand for imponts is derived from utility maximization. Utility
theury postulates that a consumer chooses a bundle of goods G(m) that maximizes satisfaction U(m) subject

to a hudget constraint (Y) (Varian 1984); i.e.,
max u(g) (4.1)

where: g and p are vectors of goods and prices, and y is a fixed quantity of income.  Although utility
theory is hased on the behavior of an individual consumer, it can be used to define aggregate demand it

demand of domestic imports can be presented as:

Hj = " [EPH Y ] 4.2)

where M, is the quantity of imponts, P’ and PN are weighted average of foreign import and export prices
and domestic price for non-tradable goods, respectively, Y, is the real domestic income, and ¢ is the
nomiinal exchange rate in terms of units of domestic currency per unit of foreign currency.

The supply of domestic exports is derived from the theory of profit maximization (Chambers

1991):

0(p.r) - M{P fw)-(r.w)}
- l"“l!l crx) }

x20

(4.3)

where x is the quantity of output, 7 and p are input and output price vectors, respectively, and wis a vector
of input levels. From duality theory output supply is defined as a function of input and output prices.

Hence the domestic export supply function is defined as:



X, - X, (%_ r,'] . (4.4)
\ ' N

where X, is the volume of exports, and P, is the unit price of exports. The foreign real income variable,
Y’ is included 10 account for shifts in the supply function resulting from extermal inflsnees.  The
difference between equation (4.4) and (4.2) constitutes trade halance; i.e,
eP, :

" Y, ] i {4.5)

Py L) )
ﬁr’ = xl( :l‘- Yl ] T Hi
L) P" L)

where TB, represents trade balance.  Equation (4.5) reduces (o

mm fn) o

where oTB, | &P,/ Py) . OTB,| oY, >0, and 378 | 9Y, <0 .

Assuming the Marshall-Lerner condition is satisfied, an increase in the relative price is expected
to have a positive impact on trade balance. Trade balance is also expected (o increase as loreign inconw
increases, and to decline as the real domestic income increases.

The immediate effect of a currency devaluation is to increase the relative price hetween imported

d is expected to fall as the quantity of domestic

currency required to purchase the same unit of foreign currency rises. However, the volume of exports
is expected to rise as domestic producers expect to receive a larger quantity of domestic currency for the
same unit of foreign currency.

Although the h relationship hetween trade flows and relative prices is plausible, the

adjustment in the export and import volumes may involve a time lag. The lagged adjustment in trade flows
to a devaluation has been referred to as the J-Curve effect in international trade literature.  As illustrated
in Figure 4.2, the trade balance deteriorates immediately following a devaluation and subscquently

w’ 7”; 7“’ 'E L]
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Figure 4.2 A Hypothetical J-Curve Effect

The deterioration in trade balance arises partly from increased expenditure on import transactions contracted

before the devaluation and a lagged response on the production side. Carbaugh (1980) observes that a lag

ﬁmngn:whmn:ssenmnumﬂplmqumm;hglnizhvefymmemm
mﬂ:rsmplar:edandﬂi:nmerehnvcpmechm;eshvemmmmnﬂ:mdpmﬂws Other
factors considered by Carbaugh as contributing to the J-Curve effect include replacement and production



Empirical evidenc. nthe effect of currency devaluation on trade halance appears inconclusive.
Results obuained in one of the earliest studies (Laffer 1973). involving fifteen post war devaluations, do
not support the hypothesis that devaluation would lead to an improvement in the trade balance. Currency
devaluation appeared 1o lead to an improvement in trade balance only in eight of the fifteen countries in
Laffer's study, in the year following the devaluation. However, this improvement did not seem (0 last
longer than two to three years. A study by Salanx (1975) also indicates that the effect of curremy
devaluation on trade balance in both developing and developed countries is dehatable. Miles (1974)
observes that the results obtained in some of the carlicr studies may have been influenced by the failure
to incorporate the effects of time and domestic policy on trade flows, and the use of annual data.
However, Miles's study, which uses quarterly data and residuals as indicators for trade flows, does mot
appear to support the hypothesis that devaluation improves trade balance even after allowing for a time lag
as predicted by the J-Curve effect. Although the J-Curve phenomenon is theoretically plausible, its
existence has not been demonstrated in several African countries including Malawi. In a simulation study
by Benjamin (1990), involving Cameroon, Bolivia and Indonesia, devaluation of currency appears (o have
an initial negative effect on trade balance only in countrics whose investment is concentrated in the service
sector prior to the devaluation.

The role of domestic policy variables in explaining the departure of the trade-flows from the

behavior stipulated by the clasticities model has also been document

by Harberger (1950) and Stern
(1973). According to0 the two authors, the income cffects of a devaluation alier the Marshall-Lerner
condition upon which the clasticitics approach to balance of payments analysis is based. Harherger and
Stern argues that the traditional elasticitics model holds real sutonomous expenditure constant allowing

1s expenditure inmmmmmmmaﬁﬂmimm%anwm

md:lmapﬂmmmﬁ:d:vﬂmgmqnﬂﬂlsmmdemumw The

iﬁulnl(emnslidlnhﬂﬂgiﬂmnﬂsinhhﬂmnmm:mlnheimdk

as prevail, Stern argues that

ing coustry. Providing that these conditi



a depreciation would only improve the trade balance and balance of payments if

ig*(_,?"-}j‘*mg 4.7)
where ¢, ande_areexpunmpplyudd:mmdelasncmes and m, and m, represent the marginal
propensity to import in the devaluing and non-devaluing counries, respectively. Equation (4.7) holds real
cxpenditure constant but allows money expenditures to vary. In support of the comention expressed by
Harberger and Stern, Stienberr (1981) observes that exchange rate policy unambiguously yields
conventional results only where the price mechanism results in rapid market clearing at unchanged

unemployment, with government expenditure fixed in real terms.

4.4 Model Selection

The basic model, in the preceding section, is:
TB, = g + &RER, + b)Y, + byY, + ¢,. (4.8)
where TB, is the trade balance, RER, is the real exchange rate. measured as a ratio of the price of traded

and non traded goods (Py/P,), and Y and Y* represent real domestic and foreign incomes, respectively.

The effect of successive devalustions in Malawi may be ted if the partial market liberalization

pdxyp.nnfﬁ:lMFmedmnlem;m and closure of the Moza

route are not recognized in the analysis. The model is, therefore, modified as:

TB, = &g + G,RER, + BY, + byY; + byliB + bPORT + ¢,. 4.9)
where "PORT" is a dummy variable that takes the value of oue from 1978 (the period in which the
Mombq:pwﬁmeanﬂ:ﬂlyuﬂermﬁwmnﬂemﬂychﬂ)ﬂumﬂ LIB
uanmmmnmumummﬁmmnuum:m

nﬁmthmmuhﬂ;QOmMﬂlmsmm follows a J-Curve,

wicd-lag model is applied.
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4.4.1 Almon Distributed-Lag (ADL) Model

Consider an finite distributed-lag model of the following form:

T8, = by + byY, + h!,,’:,f byliB + bPORT + BoRER, + (4.10)
B,RER,, + PRER, ;, + ... + p.RER_, + ¢,,

T8, < by + BY, o BY, + byllB + bPORT + S BRER, +¢,. 1)
i-0

From Weiestrass's theorem, Almon assumes that §; can be approximated by a suitable-degree polynomial
in i, the length of the lag (Gujarati 1988); i.c.,

B, = ag + &gl + @gi + .+ a ", 4.12)

[
TB, = by + byY, + bY; + byLIB + bPORT + g(iﬂ ¢ 4.13)

which is the same as:

ﬂ.-b.*hr.*brfi*hﬂl*hfﬂﬂ'*hél‘h*i-i"“--* ,
. . . ' (4.14)
:,gi!mé.im :igd! RER, , +¢,.

(4.15)

Lol A
-3 3 1~
Tt

equation (4.14) may be rewritten as:
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TB, = by + byY, + by¥; + byliB + bPORT + ol + (4.16)
a2, + Qoo + Ggly + ... sal v,

The Almon scheme specified in equation (4.14) can be estimated by regressing the dependent
variable TB on the constructed Z variables. As long as the disturbance term ¢, satisfies the assumptions
of the classical Iincureglcssionmodcl.equadon(4.l6)canbemimawdusingtheordimrylcastsqwu
(OLS) procedure (Gujarati 1988). Assuming the estimated model was a second degree polynomial with
three lags, the original RER.estimates(B's)cwldbedeﬁvedfromd)eestimtesofthelvatiablaas

follows:
io = &
iv = 89 & ¢+ & 4.17)
By = & ¢ 2& + 4d,
By = & + 34, + 94,
4.5 Deta

The static and the Almon distributed-lag models outlined above are tested on annual data from
196 through 1988. In order to facilitate data transformation into logarithms trade balance is expressed
as a ratio of export and import values. The value of exports and imports are from the Reserve Bank of
Malawi. P, is measured as the GDP defistor of the Government of Malawi; real domestic income is
represented by GNP real foreign income is proxied by the world production index (World Bank: IMF).

4.6 Empirical Estimation

Estimation of an Almon distribuied lag model requires prior knowledge of the length and order
of the lag structure. According s Gujarati (1988) the degree of the polynomial should be at least onc more
than the number of turning points i the curve relating 10 the cocfficients to be estimated. Since a J-Curve
has two turning points a third degree polynomial would be the appropriste theoretical specification.
However, the size of data in this analysis does 80t appear 10 be sufficiently larye 10 capture the full
adjustment behavior associsted with the J-Curve phesomenon. Thus, in determining the approprise lag
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structure, the minimum polynomial order was set to 2. Since the lag length can mot be less that the
polynomial degree, the minimum lag length was also set to 2. Based on Laffer's study and in order o

minimize the problem of degrees of freedom, a five year lag was chosen as the upper bound.

Table 4.1 Determination of Lag Length

AIC -3.678 -3 A7 517

AIC = Akaike Information Criterion;
SC = Schwartz Criterion;
* = Significant at 95 percent confidence level; and ** -
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testing of restricted models with reduced lag lengths against an unrestricted upper bound model.  The
Akaike Information Criterion (AIC) and Schwartz-Criterion (SC) statistic as discussed in Judge et al. were
used to choose lag length. Test results, as presented in Table 4.1, suggest a three-year lag as an

are lowest in the model with three lags.

Table 4.2

LLF 18.022 18.683
LRT 1322
AIC -3.7%6 7 31

A sequential testing procedure was also used in discriminating between lower and higher order
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equations. The Akaike Information Criterion, AIC, for third order and second order polynonial repression
equations suggest that a second order polynomial fits the data better. However, the log likelibood ratw
test does not appear to reject the hypothesis that estimates trem second and third order polyomial mudels
are not significantly different from each other.  This implies that the typical J-Curve fesponsiveness in
Malawi's trade balance may be non-existent.

In order to confirm the absence of the J-Curve phenomenon the second and third order polymonial
models with three lags were estimated using ordinary least squares procedure. A static model as speciticd
in equation (4.9) was also estimated t0 provide a basis tor comparison.  Results of the static and dynamic

models are presented in Table 4.3.

4.6.1 Effect of the Real Exchange Rate on Trade Balance

With the exception of the world income, proxied by the world production index, RWP, e
estimated coefficients have the expected signs. The tested hypothesis that currency devaluation leads 10
an improvement in the trade halance through changes in relative prices or the real exchange raw is o
supported by results of the static model. A one per cent increase in the real exchange rate in the static
model appears to result in 0.59 per cemt rise in trade deficit in the current year.

However, results from distributed lag models suggest that successive deteriorations in the first two
years following a devaluation or a onz per cent increase in relative prices results in more than 0.90 per cem
improvement in trade balance in the third year; but the lagged improvement in the trade halance does
appear 10 be sufficient to offset the deterioration in the first two years after a devaluation as required for
the full expression of the J-Curve phenomenon. The deterioration in the trade balance immediatcly
following a devaluation is expected t0 be due o a rise in the cost of imports associated with the

devaluation.



Table 4.3 . The Effect of Currency Devaluation on Malawi's Trade Balance 1965-1989

Static Model Three LaP%s. and 2nd Degree Three ﬁ and 3rd Degree
ynomial ol

ynomial
Variable Estimate S.E Estimate S.E Esllinjte S.E
Constant -3.888* 0.452 -3.152* 0.736 -3.132* 0.740
RGN -0.314 0.209 0.479** 0.248 0.492** 0.254
RWP 0.039 0.056 0.0136 0.066 0.012 0.066
RER -0.590* 0.180 0.109 0.236 0.149 0.294
L.RERI - - -0.706* 0.175 -0.807** 0.469
LRER2 - - -0.422* 0.163 0.312 0.496
LRER3 - - 0.960* 0.282 0.906* 0.361
LB -0.490* 0.066 0.532* 0.051 -0.531* 0.051
PORT -0.260* 0.072 -0.353* 0.095 -0.350* 0.096
DW 2.231 2.536 2.542
Adj-R? 0.887 0.910 0.902
LLF 16.046 18.656 18.683
LRT 0.054
AIC -3.680 -3.864 -3.Mm
SC -3.385 -3.466 7 -3.324

RGN = Real domestic income (GNP);

RWP == Real world production index;

LIB = Dummy for market liberalization policy; and

PORT = Dummy for closure of trade route through Mozambique.
RER = Real effective exchange rate;

LRERi = Lag of the real effective exchange rate, where, i=1.., 5
ADJ-R? = Adjusted R’

S.E = Standard error;

LLF = Log likelihood Function;

LRT = Log Likelihood Ratio Test; and

*and ** =Siglﬁﬁcmlydiﬁumﬁanzcmadx%pﬁe:miﬂﬂpzfmmlevg'lsi
respectively.

Based on the log-likelihood ratio test, the hypothesis that estimates of the second and third order
pdymhlsmnmdgﬁﬁcamlydiﬁumﬁmmhuhtismleja:ﬁ‘ confirming the earlier conclusion

Mlheadjumnmianwi'smuhmwamﬂmmqﬁﬁlJ{mpgmis
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theorized in international trade literature. The failure (0 observe the J-Curve adjustment process in Malaws,
might be atributed (o the size of daa base used in the analysis.  Time series data longer than those

currently used in the study may provide more insights into the J-Curve effect on Malawe's iade balae

4.6.2 The Real Income Effects

Both the static and the Almon distributed-lag models suggest that responsiveness ot taade halance
to changes n real domestic income lies between 0.30 10 0.50. Howescr, changes in foreign income do
not appear to have any significant effect on the behavior of trade balance.  The icome responses are
consistent with the aggregate import income elasticities reported for Malawi by Adu-Nyako et al. (1992)
The estimates fall within the ranges for a number of low income countries found in a similas study by
Bahman-Oskooee. A relatively inelastic trade response to domiestic income increase appears to seflect the
dominance in imports of intermediatz goods for infrastructural, industrial and agricultural development.
The lower response of the trade balance to growth in world income highlights the problems Malawi faces

from its dependence on raw material exports to western markets.

4.6.3 The Market Liberalization Effect

The estimated effects of the reduction in subsidy and partial liberalization of the domestic market
from the three models are relatively similar. Implementation of liberalization policies appear to have been
associated with a significant decline in the trade balance of approximately SO per cent. The negative efect
could be attributed (o a rise in the expenditure on imports with removal of subsidies or as commuoditics
assume their true opportunity cost. It can be expected to wane with a more efficient allocation of domestic
resources following the reduction of price and non-price distortions. However, Wolf (1992) observes that
liberalization would achieve the desired results only if a devaluation results in a reduction in domestic
demand. In interpreting the anomaly in the sign of the liberalization parameter, the relatively recent date
since the policy was implemented should be noted. The incomplete nature of the liberalization policics may

also be a feature (Sahn ct al. 1990; Miawali 1993).
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4.6.4 The Trade Route Effect
As expected. the closure of the Mozambigue port had a negative impact on the trade balance. The
vatic and Almon distributed-lag models indicate estimates of 26 to 35 per cent. Rerouting of cargo
tollowing the closure of the traditional trade route led to increased haulage cost and thus increased the cost

of imports and reduced net export camings for Malawi.

4.7 Conclusion

This chapter tests the hypothesis that currency devaluation leads to an improvement in trade
balance through changes in the real exchange rate. The results do not appear 10 support this hypothesis.
Dynamic aodels indicate the existence of a lagged adjustment. A one percent change in the real exchange
rate appears to e associated with a 0.90 per cent rise in the trade balance three years after the devaluation.
Since the lagged trade balance responsiveness to a change in the real exchange rate does not sufficiently
offset the decline in the first two years, the full effect of the hypothesized J-Curve effect docs not apply.

The analysis suggests that a one percent rise in real domestic income would result in 30 to 50
percent reduction in the trade balance whereas changes in real foreign income do not appear to have any
discernible effect on trade balance. The unresponsiveness of the trade balance to changes in foreign income
may be attributable in part to the unmanufactured nature of Malawi's export commodities and also to the
development of unfavorable market conditions in the major importing western countrics.  Tobacco, in
particular, is a major source of export carnings and this commodity faces market problems in the west since
it is classified as a health hazard. Sugar, another export, faces limited and distorted world markets. The
effectiveness of the exchange rate policy appears to have been partly limited by the disturbance and
eventual closure of the Mozambique port, a feature that highlights the difficulty for domestic policy of
dealing with external factors and disturbances.

Evidently, an extended mix of domestic and external policy changes may be necessary to achieve
the desired improvements in trade balance. Proposals have included regional integration (Koester 1993),
further domestic market liberalization (Valdes 1993) and the need for more open importing policies in



developed country markets.
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Part III

Absorption Approach to the Analysis of Balance of Payments



Chapter §.

Expenditure Switching Effect of A Currency Devaluation

5.1 Introduction

One hypothesis advanced in favor of a currency devaluation is that, as a resule ot a dosaluation,
consumption of domestic goods, relative to imported goods, will increase due 10 a rise i the price of
foreign exchange. The substitution of domestic goods for imported poods after a devaluation implics a
switch in expenditure from the latier to the former. However, the results obtained in the analysis ot the
effects of a devaluation on trade balance that are reported in Chapter 2 suggest that Malawi still comtinues
to import more than it exports after successive devaluations of the Kwacha. One implication of the tindings
outlined in Chapter 2 is that after a devaluation. the consumption of imported goods, relative o domestic
goods, does not decline sufficiently to offset a rise in the import bill, contrary 10 the suggestion of the
expenditure switching hypothesis. For the expenditure switching hypothesis to hold, the signs of the cross
price clasticities of demands for traded and non-traded goods must be positive.  The specific purpose of
this chapter is to estimate whether consumption of non-traded goods increases with an increase in the price
of traded goods. In addition, this chapter attempts to determine, for the case of Malawi, whether
devaluation affects levels of consumption through price and income effects, as is hypothesized by trade

theory.

5.2 Theoretical Model

The models of a dependent economy developed by Swan (1963) and Salter (1959), in which
commoditics are aggregated into sectors, onc producing traded and the other non-traded goods, has become
a dominant framework for analyzing economy-wide effects of policy changes in small open cconomics.
Figure 5.1 demonstrates that relative consumption decisions for the two goods are determiined by the ratio

of traded (0 non-traded goods prices, P,/Py. As discussed in Chapter 2, the price ratio P,/P, can he
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viewed as 4 measure of the real exchange rate. A rise in this price ratio following a devaluation, holding
real incomes constant, makes traded goods more expensive than non-traded goods. Thus, through a relative
pnce effect, consumption of non-traded goods is expected (o rise relative to traded goods. The decline in
the volume of traded poods, in turn, is expected 10 reduce the deficit in the balance of payments.

A devaluation is also expected w induce changes in real income which may affect demand for
domestically produced goods (through a real income effect). However, Lizondo and Montiel (1989)
observe that the effect of a devaluation on real income, for a given level of output, depends on whether
traded goods have a higher share in consumption or in income.  To demonstrate the ambiguity of the real

income cffect of o devaluation, Lizondo and Montiel define the general price level as:
P=e p;i . (5.1

where 8 is the share of traded goods in total private consumption, and ¢ is the nominal exchange rate. This

definition assumes that the price of traded goods is unity. Real income is defined as:

r = rﬂ g*' +* YTE‘,- . {5.2)
where Yy and Yy are levels of production in the non-traded and traded goods sectors, respectively.
Ditferentiating equation (5.3) with respect to e, holding Y, and Y, constant, yields:
ar

=" el@-p)Wyet+ Vet a0 (5.3)

1

where o is the share of traded goods in total output:

& = (e¥YfeY, + ¥) . (5.4)
Equation (5.4) indicates that the impact on real income depends on whether traded goods have a higher
share in consumption or in income. Thus a variety of results can be expected with respect to the income

effect of a devaluation.
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Figure 5.1 A Diagramatical Presentation of the Swan-Salter Model

5.3 Literature Review

A model developed by Sjaastad (1980) has been used by Garcia (1981), Tshibaka (1986), Oyejide

(1986) and Miambo (1989) t0 analyze the relationship between traded and non-traded gonds in Colombia,

Zaire, Nigeria and Zimbabwe, respectively. The Sjaastad model estimates an incidence parameter, w

which is proposed to measure the proportionate change in the price of non-traded goods relative to the price

of exported goods as a function of the proportionate change in the pricc of importables relative to the price

of exportables. An incidence parameter value of "unity” would indicate that traded and non-traded goods
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are substitutes.
A major weakness of this approach is that it is based on a model that assumes no cross-price

effects between tradables and nou-tradables (or importables and exponables). and no shifts in demand and

are in equilibrium. Since exchange rate changes are expected 1o influence consumption of traded and non-
traded goods though both the price and income effects, the assumption of no cross-price effects and
constant income may be unrealistic. Some of the results that researchers have found using the Sjaastad
model appear counter-intuitive.  For example, studies by Tshibaka and Mlambo obtained incidence
parameter values that indicate that cassava and maize are substitutes to imponables. In countries such as
Zaire and Zimbabwe, these commodities are major staples, and may be traded only after desired self
sufficiency levels have been attained.

Inorder to isolate the price and income effects of a devaluation, conventional analysis of consumer
behavior is explored in this study. Consumer expenditure and price elasticities for African countries have
been documented in a number of studies including Poleman (1961) Ostby and Gulilat (1969), Massell and
Heyer (1969), Leurquine (1960), Dutta-Roy and Mabey (1969), Massell and Parnes (1969), King and
Byerlee (1978), Simmons (1976), Strauss (1981) Delgado and Reardon (1987), Kennedy and Cogill (1987),
and Quinn and Cohen (1988). Most of these studies find that the standard hypotheses of consumer theory
can generally be expected ¢o hold provided it is recognized that most of the houscholds are of low income
and, therefore, their food expenditures will be dominated by consumption bundles that are typical of low
income housebolds (Eicher and Baker 1992, However, none of these sudies have incorporated the price
and income effects of exchange rate changes in the analyses.

Expenditure switching in the analysis of conventional consumer demand implies that the cross-pric

elasticity of demand between tradable and non-tradable goods should be positive and raises the question

of a

consumption of traded and nou-traded goods can be interpreted to imply that the coefficient
hﬂmwﬁnﬁhaﬂmimﬁmmﬁhmﬁm@nmmhﬂﬁMy
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difrerent from zero in the respective demand funcrions,

£.4 Theory of Demand

Utility maximization provides the underlying theoretical framework for the estimation of consumet

consumpt.on of different bundles of goods. subject (0 a budget constraint.  Following Hassan and Johnson
(1976) an individual's utility function is depicted as:
U=u(q) (5.%)

where q = (q) represents an n-element vector of levels of consumed commodities, ™ » 0, and

g,

=2 . G.j=12 .. ,n. The Lagrangian function to achieve constrained

T g, T aag

Lg. Y) = u(g@) - AQ'q - B). (3.6)
where p is an n-clement column vector of prices, (p), E is the total expenditure, and A is a Langrangian
multiplier, interpreted in equilibrium as the marginal utility of income. The wiility function (5.5) is
strictly increasing if uw(q,) > w(q,) whenever q, > q,, and is strictly quasi-concave if [Ag, + (1 - M\g,)] =
min [u(ql), u(q2)] for all q1, q2 in an interval (a, b), and all 0 < A\ 2 1. Differentiating equation (5.6)

with respect to qi and ) yields the first order conditions:

-" - Ap = oi ‘57,

where u, is a vector of derivatives of the utility function with respect to quantities ¢, (i < 1, 2, ..., n).

From (5.7), the second order conditions, which ensure that the utility function u is strictly quasi-concave,

are derived:
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q'Ug <0 (5.8)

for all 4 such that p'q = O, where U is a Hessian matrix of the following structure:

[ u, v, .. u“]
gy Uy - Uy,
U= .. . (5.9
P

The first order conditions in (5.7) can be used to derive a system of Marshallian demand equations q; in

terms of prices, p; (i = 1..., n), and expenditure, E; i.e.,
q = (Pp Ry E) (5.10)

A=Ap, M) (5.11)

The demand functions, gi. in (5.10), define the consumers’s behavior under different sets of alternative
prices and a given income level, whereas \ in equation (5.11) represents the marginal utility of income.

Duality theory provides an alternative approach to analyzing consumer behavior. Based on the
concept of expenditure minimization, a consumer is expected to select a bundle of goods that minimizes
the outlay necessary to attain the desired level of utility, u; i.c., to minimize Ipq; subject to v(q)=u. The
solution to the expenditure minimization problem yields Hicksian or income compensated demand functions
h(u, p) which are dual to the Marshallian demand functions since they both define the same choice and
optimal values of q. Figure 5.2 provides a diagrammatic representation of the interelationships of these
dual processes, as illustrated by Deaton and Muclibauer (1993).

Consumer demand analysis applies the notion of a simple linear budget constraint; i.e.,
E- gpn. (5.12)

where E is the total expenditure, and g, are quantities of goods. Equation (S.12) rules out non-linearities,

indivisibilities, uncerainties, and interdependencies.
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Figure 5.2 Utility Maximization and Cost Minimization

$.4.1 Properties of Demand Functions
The constrained utility maximization framework confers unique and testable propuositions on demand
functions. One of these propositions requires that the demand functions satisfy the budget constraint; i.c.,
Yralup=Yrexp-E. (5.13)
& i

This proposition is referred to as the adding-up restriction. Specifically, the adding-up condition requires
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that any adjustament in the consumption bundle resulting from changes in p, in both Marshallian and

Hicksian demand functions, and in E in the former, do not violate the budget constraint. Thus:

Zp\laai; =1, )t:pt% +q, =0 (5.19)

Implicit in the linear budget constraint in equation (5.13) is that Hicksian demand functions are

zero in both prices and total expenditures; i.e.,

h(x, 6p) = h(u, p) = (OF, @p) = g, (E, p) (5.15)
In terms of a Marshallian demand function, homogeneity implies that a proportionate change in p and E

will not alter the consumption of good i,

o2, ;% .0 (5.16)

Deaton and Mucllbauer observe that Hicksian demands are homogencous of degree zero since they are

derived from a function that is homogencous of degree one and that for a given indifference curve, relative

prices are all that are required to determine demand. To ensure consistency in consumer’s choice, the

Hicksian demand functions must satisfy the symmetry condition. The symmetry condition stipulates that
the Hicksian cross-price derivatives must be equal for each pair of goods, i.e.,

M, p) Mm, p)

i=j. (5.17)
%, %,

Another condition related to consistency and rationality in consumers choice is negativity. This

condition requires that the n by n matrix formed by the elements ok, [ap, be negative semi-definite.i.c.,

Y ‘.’: (L, %, 1y, <O (5.18)
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5.5 Empirical Model

5.5.1 Almost Ideal Demand System (AIDS)

Estimates of price and expenditure elasticities in a number of African countries have been based
on single equation models which may provide acceptable estimates but are mot amienable (o testing the
standard restrictions that are consistent with the theory of consumer behavior, In this study. an Almost
Ideal Demand System (AIDS), developed by Deaton and Mucllbaver from a flexible consumer expenditure
function, is applied to the estimation of price and expenditure elasticities for goods in private consumption
which include domestically manufactured goods and imports (traded goods), and subsistence goods such
as maize and other home grown crops not destined for the market (non-traded goods). The AIDS model
not only satisfies the axioms of choice, but also, as discussed carlier, belougs 0 a PIGLOG class of
functional forms that meet the criteria for aggregation. Numbers of authors including Blanciforti, Green
and King (1986). and Eales and Unnevehr (1988) have applied the AIDS model to aggregate data for food
at the national level.

The AIDS functional form, as derived by Deaton and Mucllbauer, is as follows:
w,o=a,+ Y yiap) + pl(EIP) (5.19)
J
where w; is the expenditure share of the ith commodity, p; are prices, E is the total expenditure on all
commodities in the system, a;, v,, and §, are demand paramcters, and P is a price index defined as:
P -+ Ta inp)+ 1T T v, op) np) (5.20)
i L J

where (i, j) = 1, ..., 3 are traded and non-traded commodities. The parameter a, represents the budget
share of the ith commodity, holding relative prices and real expenditure constant, whereas v, represents
the change in the ith commodity budget share resulting from a unit change in the price p,, holding real

expenditure constant, and 8, measures the effect of the th budget share of a change in the real expenditure.

The basic postulases of demand theory require that:
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Z"u =1, EYd , =0, Ep‘ =0 (Adding-up condition). (5.21)
i ¢ [}

2: T 0 (Homogeneity of degree 7ero), and (5.22)
[]

1, = Y (Slussky symmetry). (5.23)

These conditions may either be imposed or tested.

The standard AIDS system of equations, (5.19), is non-lincar in parameters. Deaton and
Mucllbauer suggest lincarizing the function by approximating the price index with Stone's index, In (P) =
Lw, In (p,). The AIDS model in which the price index is replaced by the Stone's index is referred to as
the Linear Approximate AIDS model(LA/AIDS).

In order to incorporate persistence in habits and the possibility of dynamic behavior in consumer
demand, Chen (1991) uses a "dynamic translating procedure” proposed by Pollack (1970) and Pollack and

Wales (1981). The procedure involves specifying the budget share equation for good i as:

W,ea s WPE-Ypp) (.24

where o - & + Ag,, and\isthe coefficient that measures the impact of the previous consumption,

Q.. on the curremt expenditure of commodity i. Using the cost minimization process,

c(“'),’)-?m;")...’ from which the original AIDS models is derived, a dynamic cost
inimization problem is expressed as:

t(l(c).r)--'.iln'= we’) = %) (5.29)

where ' = q - a. Utility maximsization implies that the consumer, facing prices P and the budget share
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(E - Ep; - a), chooses (q - a). Since the system of original demand equations is expected to satisty first

order conditions for cost minimizadon, the transformed system of equations is also expected to satisfy these

conditions.
The AIDS model incorporating habit persistence is therefore specified as:

we=a +Ag , + Ly, PME-WP) - ij=1l.n (5.26)
~ T

IoP = «, + ;(S: + Ag, )P, + % ;;"FPMJ

The adding-up conditions for the modified AIDS models are as follows:

);c,sl.Z;j Y18 -Y1-0.

5.21

The restriction L\, requires that at least one of the )\ be negative. A positive sign on A signifies habit

ence, whereas a negative sign signifies inventory depletion effects.

Price and income effects of a devaluation are incorporated into the analysis by introducing a

le, DEV, to equation (5.19) as follows:

w,=a;+Bdeve ;Vlwl + Y v8 juip. drv), +

) (5.28)
Bk - knP) + P8 (a(E. dev) - In(Pdev) - L j=1..3

Pdev = o, + ;(lf + 8 dev, YmPdev), +

Adding-up conditions for equation (5.34) are based on Pollack’s translating

Zi“i'g Ty= L8, X8, -188-38,-0.

(5.29)
The hypothesis that devaluation has a price and income effect on consumption of traded and pon-traded

goods imply that the coefficients §,, 3y, and 04, arc significamly different from zero.
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5.5.2 Weak Separability

The theory of consumer behavior assumes that the decision to allocate current expenditure into
various broad categories of goods can be made separatcly from the decision of how to arrange the
intertemporal flow of expenditure. The problem of determining whether consumers perceive some goods
aspmviding(hesameutilityandwhctherdlesegoodscanbeaggrcgawd into broad categories is an
cmpirical issue. An carly attempt to0 aggregate commeoditics into groups for analytical purposes proposed
t0 aggregate commodities that can be considered substitutes or commodities whose prices tend to move in
parallel. However, the composite commodity approach did not prove to be that useful.

A more practical approach to preference ordering is referred to as separability. Separability exists
if commodities can be partitioned into groups such that preferences within groups can be described
independently of the quantities in other groups. Implicit in the possibility of separable preferences are that
sub-utility functions for each group of commeodities combine to give total utility, i.e.,

%= V(@ & 9 90 = f Ivle, @) viay 0] (5.30)
Mﬂ)hmimtuduﬁmﬁmﬂv,ﬁv,mhwﬁqm&mmﬁwﬁh
commodities g, t0 q,. These groupings can also be considered in the comtext of as a utility tree as
illustrased in Figure 5.3.

From the wtlity tree, the problem of allocating total expenditure can be perceived as a two-stage
budgeting process; at the first or higher stage, expeaditure is allocated 0 broad groups of goods (food,
shelier and emertainment), while at the second, or lower stage, group expenditures are allocated o0 the
individual commodities. Demon and Muellbsuer observe that although the concepts of scparal
preferences and two-stage budgeting are intimately related, they are by no means equivalent. However,
sepacabilicy, as depicted in equation (5.30), an example of “weak separability®, is both mecessary and
sufficient for the two-stage budgeting.

Application of weak separability in densand amalysis allows commodity demands in each period

ility of
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to be defined as a function of total outlay and prices for the items in that group and in that period. A
major advantage for restricting commodity expenditure to group outlay amd prices is that it reduces the
oumber of variables required to explain consumer behavior in econometric amalysis.  Although the concept
of separability is desirable, strong separability imposes severe restrictions on the degree of substitutability

berween goods in different groups (Deaton and Muellbauer).

YN

Figure 5.3 A Hypothetical Utility Tree

Source: Deston. A, and J. Muellbsuer. Economics and Consumer Behsvior. Cambridge University Press: Cambridge. 1989

A test for weak separability, based on Goldman and Uzawa (1964), as discussed in Eales and
Unnevehr, will be applied 10 test for weak separability. According to Goldman and Uzawa, the necessary
and sufficient condition for weak separability is that the off-diagonal term in the Slutsky substistion matrix

is proportional (o the income derivatives of the two separable goods. If goods i and / are in separable
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groups r and s, respectively, then

5. =€ 2’-?—% ieradjes (5.31
v dE JE ’

where S, is the appropriate element in the Slutsky substitution matrix, Q's are quantities consumed and 8
is a factor of proportionality between groups r and s. The compensated effects of price changes of goods
in other groups are felt only through the reallocation of expenditures among groups. Following Eales and

Unnevehr, an adjusted non-linear Wald statistic will be used to test for weak separ

bility among non-traded
goods, imports and domestically manufactured goods. The test statistic involves restrictions based on
equation (5.31). Out of three commodities considered in the study (non-traded goods. imports, and
domestically manufactured goods), there can be three possible paired choices (3! / (1! 2!)) of which only
one is independent, thus three different ways of calculating ©”. Failure to reject one of the three

restrictions implies the presence of weak separability. The generic expression of the restrictions for

*S‘f‘ Sp—i ier,ondjes. (5.32)

In the AIDS model, the restriction translates into:

TP, + W) - YuB, + W)+ (5.33)
(ﬂill!w’!‘x‘it_ﬂligﬂ)!o- ‘!erﬂﬂtE!-
tested locally at mean shares, where w, is the th commodity budget share, and v, is the ith element of the

substitution matrix. Eales and Unnevehr observe that small sample properties of the Wald test are

Monte-Carlo evidence cited by the two authors from Gregory, and Veall (1985), Laitinen
(1978), Bera, Byron and Jarque (1981), indicate that the empirical size of the test statistic may be much
Lusckpohl and Lee’s recommendation, Eales and Unnevehr apply a degrees of freedom correction to the
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test statistic is said to give a type [ error that is closer to that which is specified in finite samples.

5.5.3 Aggregation
The theory of utility maximization relates to choices of an individual consumer.  Applicarion of
the microeconomics of consumer behavior to the analysis of market demand raises the issue of aggrepation.

Aggregation theory provides the necessary conditions under which aggregate consumer hehavior can be

treated as if it were generated by the decision of a single maximizing consumer,
Using Gorman's utility function, Varian demonstrates that aggregate behavior may look as though

it were generated by a single “representative” consumer. Assuming that the utility function takes the
v(p. y) = a(p) + bipy, 5.3
where p is a vector of commodity prices, and y; represents each consumers's income, the demand function

for good j of consumer { takes the form:
V Y p’c‘ﬂ!’i' (3.35)

el®y) = alp

+

(5.36)

.

alp) = -
bp)

Iy o .
B 4p) § 
&p)
consiner to consumer, §(p)

Equation (3.36) is derived from Roy's identity. Whereas a,(p) can differ from
is assumed t0 be idemtical for all consumers. The marginal propensity t0 consume good j,

g/, )3, . is independent of the level of income of any
since f(p) is constant across consumers. The aggregate demand for good j is expressed as:
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(5.37)

2¢)

de, .
) LT L EL » f;y,]
bp) obp)

The demand function (5.37) can also be gencrated by a representative consumer whose indirect utility
function is given as:

Vo1 = Y e p) + BAIY = AQ) + BRYY , (5.38)

[

where ¥« ¥y, . The Gorman form is the most general form of the indirect utility function that allows
fouggregad;inmcscnscofampresemdvecoummdel(Vaﬁm). Special cases of the Gorman
form include homothetic, quasi-homothetic and quasi-linear utility functions. The price-independent
generalized logarithmic (PIGLOG) class of functional form, from which the Almost Ideal Demand System
(AIDS) model is derived, falls in the Gorman polar form. For a detailed discussion of the relationship of
these functional forms see Deaton and Muellbaver (1993), and Varian (1992).

Although functional forms that can facilitate consumer aggregation exist, Deaton and Muellbauer
argue that it is neither necessary nor desirable that macroeconomic relations should replicate their
microeconomic foundations to provide for exact aggregation. Their argunent follows that of Hicks (1956)
who observes that microeconomic theory has greater relevance for aggregate data since variations between
individuals average out to negligible proportions in aggregate, leaving only systematic effects of varistions
in prices and budget. The conditions of quasi-bomotheticity or quasi-linearity may be too stringent t0 allow
for commodities consumed at low budget levels 10 be included.

$.6 Data

Ansual data for a period of 24 years, 1963 10 1988, are used in the study. Statistics used o
gencrae expeaditure shares, such as population figures, sotal privase expenditure and expenditures oa goods
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imported for final consumption, and domestically manufactured poods were obtained from a series of
Malawi government publications, (the Malawi Statistical Yearbook, Monthly Stutistical Bullerimdy. The unit
price index of imports was obtained from the quarterly publication of the Reserve Bank of Malawi, whereas
the wholesale price index and the GDP deflator, which are used as proxies for the prices of domestically

manufactured goods and non-traded goods. respectively, were obtained from the annua

| World Bank
publication, World Tables. Traded goods in total private consumption include imports of gouds for final
consumption and locally manufactured consumables. The difference between total private consumption and

traded goods constitute non-traded consumption goods.

$.7 Empirical Estimation and Results
Frequently, market-level demand is specified as a single equation function of prices and

expenditure (income), a formulation implying that prices are exogenous or predet

would be biassed. However, commodity prices in Malawi have for a long time been regulated by the
government, implying that consumers have faced predetermined prices. In this respect, it can be assumed
that the prices used in estimating the traded and non-traded demand functions are exogenous. The linear
and noalinear AIDS models specified in (5.19) were estimated through scemingly unrelated regressions
(SUR) and nonlinear scemingly unrelated (NL-SUR) procedures, respectively. The demand equations were

also estimated using lincar and non-linear three stage least squares for comparative purposcs. |

used in the three stage least squares included price indices for non-traded goods and imports, lagged
consumption levels, wages, GDP, and time trend. Dynamic versions of the LA/AIDS and AIDS models,
which incorporate potential persistence in habits involving a partial adjustment frame
estimaed. Since the sum of expenditure shares equals the exact linear combination of regressors, one

rk, were also

equation, the expenditure share for domestically manufactured goods, was deleted in all the estimations,

s are invariant 0 the equation that is deleted,
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Table 5.1 Seemingly Unrelated Regression (SUR) Estimates of the Linear Approximation of the

(1-x)
T2
s

[

L]
-y
L4

8, 0.022* 0.011 0.040 0.010
LLF 135.708 137.566

a;, B, v, = the estimated demand parameters, fori,j = 1, ... 3; 1, 2 and 3 represent non-traded goods,
mﬂm:ﬂlymmm respectively;

A =ec2 wnﬂﬂ;mm:fﬁ:m hn-l I H

LLF = lﬁ:vﬂﬁofﬁb]hkﬂm,‘, g
‘M“@ymﬁmn%mwﬂﬂmmmm respectively.

of iserations 40 & unique solution. Eves if the Werations coaverge 10 a solution, there is 5o guaranee that

linear demand models is the convergence

the value of the likelihood function represents a global minimwm or maximum, unless it is confirmed using
a series of initial parameters. For these reasons, oaly the SUR and the three stage least squares LA/AIDS
estimates, presemsed in Tables 5.1 and 5.2, respectively,

3.6 and 5.7 in the appeadix.
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Table 5.2 Three-Stage Least Squ .res Estimates of (LA/AIDS) Model

~Static Model Dynamic Models

Parameter Estimate S.E Estimate S.E

o 0.668* 0.044 623* 0.048
1-\) . . 0.029 0.025
Yu 0.214* 0.044 0.223¢ 0.044
Ya 0.059* 0.018 0.061* 0.018
. 0.155* 0.036 0.016 0.033
by -0.057* 0.014 0.058* 0.014
a 0.150* 0.027 0.089* 0.031
(1-)) . - 0.113* 0.042
. 0.013 0.011 0.012 0.010
. 0.046* 0.017 0.049¢ 0.014
p, 0.035* 0.007 0.022¢ 0.008
a 0.182* 0.047 0.089* 0.046
(1-My) . . 0.142 0.098
. 0.109* 0.039 0.112¢ 0.033
ps 0.022¢ 0.011 0.036* 0.011

17.700 16.770

SO,

SO = a statistic defined in equation (5.41).

With the exception of the imported own goods price coefficient and the coefficient for the lagged
nos-traded consumption variable, most of the SUR and three-stage least squares parameter estimates in buth
the linear and non-linear AIDS models are significantly different from zero at and gencrally acceptable in
magnitude. The non-linear SUR AIDS estimates are similar in sign and magnitude to the LA/AIDS
parameter estimates.

The theory of comsumer behavior concludes that demand equations satisfy homogeneity and Shutsky
symmetry restrictions. A standard procedure that was adopeed 0 assess the appropriateness of the
estimated demand functions was 0 estimate the share equations with and without impos’ _ synunetry and
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homogeneity, and compare the coefficients from the restricted and unrestricted models using log-likelihood
ratiu tests, or their variants,

In the case where the three-stage least squares was used. an instrumental analog of the log-
likelihood ratio test as discussed by Gallant and Jorgenson (1979), was used to test whether the hypotheses

satisfied,

Ts = ﬁTEﬂ@ PW)i - u'(i'-"@?(“?)l& (5.41)
= j; - S,

is asymptotically distributed with x° (p), where p is the number of restrictions, L' is an m by m estimate

of the variance-covariance matrix from two-stage least squares, W is a set of instrumental variables, and
S, is a multi-equation analog of the sum of squared errors (SSE).

The value of the log-likelihood ratio and the instrumental analog of the log-likelihood ratio for the
SUR and the three stage least squares estimates, presented in Table 5.3, do not exceed their critical values,
indicating that the hypotheses of homogeneity and symmetry in the estimated LA/AIDS models can not be
rejected at the 5 per cent level. The results in Table 5.3 also show that consumption of non-traded goods,
impoited goods, and domestically manufacture goods does not adjust according to the hypothesized stock
adjusement process. The test statistics between static and dynamic models do not exceed their critical x*
value (5.99) at the 5 per cemt level and two degrees of freedom.

The purpose of estimating demand equations is to determine price and expenditure elasticities.
The ability, using these elasticitics, to predict accurately consumer behavior depends on whether or not the

estimated parameters 2 iased and efficient. One of the restrictions that ensures consistency between

carlier.

estimated demand parameters and demand theory is separability, introduced
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Table 5.3 Test of Symmetry and Homogeneity on the LA/AIDS Model

Seemingly Unrelated  Three-Stage
Regression Least Squares

Static Dynamic Static  Dynamic Cﬁtk&l No of

LF LLF SO S0

Un-Restricted 138.77 139.55 14.81 9.56 3
Model

Restricted Model 135.71 137.57 17.70 16.77 3

LLR 612 3.86 289 1.2 7.81
[TR = the valuc of the log Nkelihood a0, —

Table 5.4 presents the test for weak separability on the LA/AIDS model based on equation (5.33).
This tests whether consumers can discriminate between commaodities as belonging to separate groups. An
Adjusted-Wald statistic in equation (5.42) was used to test whether Malawian consumers perceive non-
traded goods, domestically manufacture goods and imports as different from cach other, and belong o

W o WDIR (5.4

= - L ]

(EQ+MV(EQ-K) '
where WD is the regular Wald statistic, R is the number of restrictions, EQ is the number of equations,
N is the number of observations, and X is the number of free parameters.  For the number of goods in the
study, consumers arc faced with three possible paired choices, between non-traded and domestically

manufactured goods, non-traded and imported goods, and domestically manufactured and imported goods.

te that the hypothesis of weak scparability was rejected only in one

of the three possible paired choices, between imported and domestically manufactured goods, between non-

ly manufactured goods. Since const

can only make onec independent choice among the three commoditics, failure to reject the hypothesis in

'Analog of the Log Likelibood Ratio test defined by equation (5.41)
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more than one commodity combination, more than satisfies the requirement for weak separability. The
substitution matrix from each the LA/AIDS models were checked for sign definiteness and found to be
negative semi-definite, satisfying the condition of negativity.

In order to test the hypothesis that currency devaluation leads to an increase in the consumption
of non-traded goods and a decline in the consumption of traded goods, through price and income effects,
the LA/AIDS models were re-estimated with the devaluation variable and its combinations with the price
indices and expenditures included. The estimated coefficients were not significantly different from zero
at S per cent level, suggesting that Malawi's successive devaluations did not gencrate any significant
positive or negative effects on the consumption of non-traded and traded goods. In contrast, estimates of
the LA/AIDS models, without including the devaluation variable or its combination with price and
expenditure variables, suggest that Malawi's consumer behavior is consistent with predictions of demand
theory.

Although the non-lincar AIDS model generates parameter estimates that are similar to those

obuined from the LA/AIDS model, the latter yields more significant parameters than the former.

Table 5.4 Weak Separability Test

Wald DF Critil Adjusted DFI DF2  Critiea
Test Value  Wald Test 1 Value

4.13
4.13
413

Non-Traded 12.00 1 384 3.54
Imperted 26.35 1 g4 10.98
Domestic Manufactures 4.17 1 384 1.74 1

b S <

Now-Traded 9.09 1 .84 .52 1 3 4.15
Imported 16.97 1 KR 6.58 1 K] 4.15
Demastic Manufactures 2.49 1 .84 0.97 1 K} 4.15

DFl = degrees of freedom for the oumerator; and
DF2 = degrees of freedom for the denominator.
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The elasticity estimates which are reported in Tables 5.5 and 5.7 are hased on the following

formulae:

(5.4

t|=

€ ==\~ Ba, ;'\'ﬁbﬂ)] -8, (5.43)

b
where €, is the total expenditure elasticity. € is the price elasticity. and 8, = 1 fori = jand §, = 0 for
i # j. The standard errors for the respective elasticity estimates are estimated using equation (2.10) as
discussed in Chapter 2.

Imported goods have the highest own price elasticity, -0.90 (LA/AIDS), and 0.99 (AIDS).
followed by the own price elasticity for non-traded goods, -0.69 (LA/AIDS) and -0.71 (AIDS), and the
price elasticity for the manufactured goods, -0.43 (LA/AIDS) and -0.25 (AIDS). The estimated cross price
elasticities for non-traded goods with respect to imported goods and domestic manufactures are negative,

implying that the two latter commodities are tents to the former, and vice versa.  However,

estimates of the cross price elasticities between imports and manufactured goods are positive, implying that

consumers treat these goods as substitutes.

Table 5.5 Estimates of Uncompenssted Demand Elasticities of the LA/AIDS Modd

Non-Traded 0.688 0.064 0.129 0.927
(0.060) (0.019) (0.019) 0.018)

Imported -1.108 0.8% 0.272 1.561
0.217) 0.144) (0.305) (0.011)

Demaestic 0.842 0.299 0.431 1.128

Manufacture (0.209) (0.103) (0.213)

Figurs & parenthesis are standard erors. — T
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The complementarity between non-traded goods and the other two commodities, imports and domestic
manufactures, is not very surprising since the non-traded goods comprise mostly raw agricultural produce
(maize, groundnuts, cassava, beans and others), whereas the latter are mostly highly processed products.
Most of the imported products are not in the basic food category.

Imported goods also have the highest expenditure elasticity followed by manufactured goods and
non-traded goods. The expenditure elasticity estimate for non-traded goods is less than one whereas the
estimated expenditure elasticities for the other two goods are significantly greater than one at the S per cemt
level. The magnitude of the respective expenditure elasticity estimates is consistent with the expectations
of economic theory, specifically, that the budget share of necessities declines and that of luxuries increases
with an increase in total expenditure. Non-traded goods are predominantly made of maize, a major staple
food for Malawi, whereas imports and domestic goods consist mostly of less basic items such as clothing
and textiles, cigarettes, beverages, processed foods, condiments, cosmetics, and electronic items.

The elasticity estimates obtained in this study are comparable 10 estimates from similar studies
conducted for Malawi and other countries i Sub-Saharan Africa. A study by Humphrey and Oxley (1976)
involving data from ncarly 7500 urban and rural households in Malawi found expenditure elasticities for
food, durable goods and household construction to be 0.71, 0.97 and 1.55, respectively. Somewhat higher
income elasticities for food, 0.9 for Rwanda and 0.93 for Sierra Leone, have been reported by Leurquin
(1960), and King and Byerlie (1978), respectively. Kadu-Nyako, Gottret, Weatherspoon, and Seale (1992)
found the price elasticity of demand for imports in Malawi, Botswana and Zambia (o be in the range of -
0.08 to 0.03 and expenditure elasticities were estimated to be in the range of 0.23 t0 0.77. In related
consumption studics, Kapunda (1988), Odegaard (1985), and Gerrald (1981) found price and expeaditure
clasticities for basic staples in Tanzania to lie in the ranges of -0.64 t0 -0.90 and 0. 55 t0 0.80, respectively.

The findings of this study have important implications with respect to exchange rate and
macroeconomic policies in Malawi and other African countries in which the IMF and the World Bank's
structural adjustment programmes have been implemented. Currency devaluations have been pursued to
restore intermal and exscrual balance through its price and income effects on demand for traded and non-
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traded goods. With an increase in the relative price of traded goods and a decline in real income following

a devaluation, consumers are expected to substitute non-traded goods for traded goods or to switch their
expenditure in favor of the former. The results suggest that currency devaluation alone will not lead 0
an improvement in trade balance of payments through price and income effects. Spevifically, the models
that included the devaluation variable and its combinations with the price and expenditure variables yielded
coefficient estimates that were not significantly differemt from zero at S per cemt level. Further, the
estimated elasticities suggest that both imported consumption goods and domestically manufactured goods
are complementary to non-traded goods. the bulk of which comprises maize and other unprocessed
agricultural produce. The results from this study indicate that domestically manufactured goods and
imported consumption goods are substitutes. Thus, an increase in the relative price of imports, following
a devaluation, results in an increase in the consumption of domestically manufactured goods. However,
although locally manufactured goods and imported goods are substitutes, the proportion of the latter in total
private consumption (approximately 0.7 per cent’) is so small that the impact of the substitution on the
external balance would be expected to be minimal. The bulk of Malawi’s imports are  goods for
intermediate consumption such as fertilizer, pesticides and other industrial chemicals, oil, awtomotive and
industrial products. Few, if any, of these products have close local substitutes. Thus, an increase in the
import price afier a devaluation is unlikely to induce sufficient substitution cffects t0 achieve restoration

of balance of payments equilibrium.

5.8 Conclusion

This chapter presents an analysis of the expenditure switching effect of a currency devaluation in
Malawi. The linear approximation to the almost ideal demand system (LA/AIDS) of equations was used
to test the hypothesis that devaluation results in a switch in expenditure from traded goods {imports and

domestically manufactured goods) to non-traded goods. The results obtained from this analysis do s

? Egtimated from this study
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appear to support the hypothesis that currency devaluation has a significant price and income effect on
private consumption of traded and non-traded goods. The elasticity estimates from the LA/AIDS model
show that locally manufactured goods are substitutes for imported goods. However, the estimated cross
price elasticities for non-traded goods with respect to the prices of traded goods are negative. This finding
implies that both imports and locally manufactured goods are complements to non-traded goods, contrary
to the widely held notion that these are substitutes. Since non-traded goods are predominantdy raw
agricultural products and manufactured and imported goods are mostly highly processed products, the

complementary relationship between the two product categories is consistent with reality.

ted goods are substitutes, the proportion of the

intermediate consumption such as fertilizer, pesticides and other industrial chemicals, oil, awomotive and
industrial products. Few, if any, of these products have close local substitutes. Thus, an increase in the
import price after a devaluation does not seem able to induce significant substitutions that can contribute
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Chapter 6

mic Effects of a Currency Devaluation in Malawi.

The IMF and the World Bank-supported structural adjustment program in developing countries
involves not only the use of currency devaluation as a mechanism for dealing with the problem of intermal
and external balance, but also some fiscal, monetary and commercial instruments. The most commonly

applied measures include restraint on government expenditure, wages and growth in money supply, trade

liberalization and an increase in taxation, domestic interest rates and producer prices. This suggests that
the sector-specific approaches applied so far in this study are less likely to capture economy-wide effects
of a devaluation and related macro policies. The purpose of this chapter is t0 analyze economy-wide

effects of a devaluation using a2 macroeconomic model.

Studies by Silumbu(1992), Sahn, Arulpragasam and Merid (1990), and Mtawali (1993), suggest
that Malawi's macroeconomic policies between 1981 and 1987 were both contractionary and expansionary.
The fiscal policy adopted during this period aimed at rectifying the fiscal imbalance and creating a
conducive environment for growth in the private sector. To this effect, Sahn et al observe that the average
annual growth rate in government expenditure between 1978 and 1980 was 32 per cem; this slowed o an
annual average increase of 12.2 per cemt between 1981 and 1988,

According to Mawali, Malawi's monetary reforms emphasized control and rationalization of

credit, interest raes, and currency adjustments to ensure competitiveness in the intcrnstional markets.

However, the author also notes that these reforms were difficult w im t since the governmemnt

resorted t0 domestic credit as means of financing its deficit. Combined borrowing by government and
stanstory bodies berween 1980 and 1988 led to an increase in the growth of moncy supply, measured by
cash and demand deposits, at an average of 20 per cent per year. This increase in money supply has been
assocised with high inflation rates; these reached an all time high of 25 per cent in 1987 (Sahn et al., and
Muwali).

122
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Concepually, contractionary fiscal and expansionary monetary policies have the potential of
complementing or counteracting cach other depending on the prevailing market conditions. Malawi's
cconomy appears to have been relatively unprotected until the onset of severe balance of payments
problems around 1978. In order to deal with the balance of payments problems and the fiscal imbalance
generated by expansionist policies, the government resorted to protective trade practices including exchange
imports in 1978 to0 25.7 per cent in 1980 and t0 38.4 per cent in 1986 (World Bank 1988). Price controls
on most industrial goods and input subsidies were not removed until 1985. This was followed by the
liberalization of the domestic market, especially graiu, following the 1987 Agricultural Act. This act

legally permitted private traders, for the first time, to compete with a long established parastatal

marketing
organization, Agricultural Development and Marketing Corporation (ADMARC). Maximum lending rates,
which were being determined by the monetary authority, were also deregulated in 1987.

In view of extensive state intervention in both the goods and money market in the early 1980s,
an increase in money supply through increases in domestic credit can generally be expected to result in high
inflation rates and low real money balances. Under such conditions, the aggregate demand is expected to
decline, reinforcing the negative effects of a contractionary fiscal policy.

Assuming prices were determined by market forces, the devline in interest rates that is often
assaciated with an expansionary monetary policy would be expected to have a positive effect on private
investment and aggregate demand, offsctting the negative effect of a comtractiomary fiscal policy.

Alternatively, an increase in money supply. bolding prices constant, is expected to result in an increase in

the real moncy balances and private consumption increases, negating the effect of a contractionary fiscal
policy. The effect of the policy mix can be expected t0 depend on the relative effects of individual

policics.

6.2 Literature Review

In spite of increased interest in macroeconomic studies in the Sub-Saharan Africa, there appears
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to be no consensus on the specification of analytical models. The lack of consensus, as Haque, Lahiri and
Montiel (1990) observe, is manifested in the divergence of order and magnitude of certain key
macroeconomic parameters such as the interest responsiveness of savings and investment, the offser
coefficient for monetary policy. the relative price elasticity of exponts and imports, and the importance of
the "accelerator” mechanism in the determination of invesmment.

Khan (1990) presents a detailed discussion on somie of the approaches that have been used (o
analyze macroeconomic effects of currency devaluation and related policies. One of the most popular
approaches is the before-afier approach originally used by Reichmann and Stillson (1978). This approach
compares the behavior of balance of payments, inflation, and growth before and after implementation of
a policy such as currency devaluation. Using non-parametric statistical tests, Reichmann and Stillson
demonstrate that the IMF structural adjustment programs had no effect on target macroeconomic variables
in 70 per cent of 79 Fund-supported programmes implemented between 1963 and 1972, This conclusion
is also supported by Connor (1979) who used a similar approach, Although the “before-afier approach is
casy and seemingly objective, Khan obszrves that it is based on a strict assumption of "all other things
being equal® and thus may not yield an estimate of the independent effect of programs on macroeconomic
outcomes whenever the non-program determinants of these outcomes are changing between the pre-period
and the program period. Khan further stresses that since the non-program determinants such as variations
in the terms of trade, movements in the international inerest rates, and domestic factors such as weather,
change from year to year, the before-after estimates of program effects will typically be biassed. The
approach will incorrectly attribute all changes in outcome between program periods to program factrs.

In am attempt to overcome the weakness of the before-after approach, Donovan (1981, 1982)
applics the “with-without™ approach. This approach is based on the assumption that program and non-
program countries face the same non-program determinants of macroeconomic outcomes. By comparing
beforc-after changes in outcomes of program countries to those of non-program countries, the effects of
poo-program determinants should cancel out, leaving the differences in group performance as a reflection

of the effects of the IMF-World Bank-supported program. Donovan's comparison of growth in oil and
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non-oil developing countries were not definitive. Although a study by Gylfason (1987), employing similar
statistical methodology, obtained results which appear to indicate that program countries’ balance of
payments performance was significantly better than that of the non-program countries, Khan argues that
systematic differences between the two sets of countries prior to the program periods constitute a crucial
tactor in performance evaluation.

Macrocconomic eftects of the IMF-Word Bank-supported programs have also been analyzed using
"actual-versus-targets” approach.  The success of a program is measured by the extent to which the
(1980). and Zulu and Nsouli (1985) are some of the authors who have used this approach or its variants
to study economic effects of structural adjustment programs. Results obtained in these studies do not

provide sufficient explanation of how a country is affected by a structural adjustment program. However,

oo independent effects on outcomes.  If targets are too ambitious, or if unexpected non-program factors
intrude in a negative way, actual outcomes may fall short of targets even though the program may have
produced a much better outcome than would occur in its absence or under alternative sets of policies
(Khan).

Computable general equilibrium (CGE) models provide a more sophisticated framework for
analyzing economy-wide effects of macroeconomic policies than altermative approaches. A detiled
discussion of CGE models can be found in Pinstrup-Anderson (1990) and Sarris (1990). The conceptual
basis of this approach is a schedule of expenditure transactions among production activities, factors of
production, owners of factors (houscholds and companies), and exogenous accounts (government, capital
account, and the rest of the world) called the Social Accounting Matrix (SAM). The SAM is an extension
of the more traditional inter-industry flow model that gives rise to the Leontief-type models. The elements
that constitute the SAM show the amount of goods expended during a given period by the column category
and received as income by the row category. The SAM is capable of capturing the interdependence of

productive activities, returns to factors, and houschold income distribution.
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A number of authors have used CGE models o amalyze macroeconomic adjustments (o various
policies in developing countries.  For example de Janvry and Subbarao (1986), and Dethier (1985)
developed CGE models for India and Egypt. respectively, whereas Mateus (1986) de cloped a CGE model
for Morocco.  Devarajan, Lewis, and Robinson (1986), and Pinstrup-Andersen provide an extensive
bibliography of CGE models applied 10 developing countries.

Although CGE models are now undoubtedly the best empirical twols with which to measure the
impact of macroeconomic policies on houscholds, Sarris observes that they require much effort and
extensive resources to build and that they are data intensive. The author also contends that these models
are complex and obscure, making simulated results difficult to trace or explain.  In support of Sarris's
contention, Pinstrup-Anderson argues that since many developing countries exhibit production dualism in
which semi-subsistence and fully market-oriented farm houscholds coexist, the problem of accounting for
non-market activities in the semi-subsistence sector renders the CGE models less applicable to the economy -
wide analyses of these countries.

The empirical methodology employed in this study is based on a simple macrocconomic Mundell-
Flemming model developed for small open economies by Haque, Lahiri, and Monticl (1990). In Hague
et al’s framework, the economy produces only one good which is consumed both domestically and abroad.
This study departs from that approach by introducing a two good model' as specified by Swan (1963), and
Salter (1959).

6.3 Empirical Model

The Mundell-Flemming model begins with the definition of aggregate demand:

eP'M
Y':C'¢I'QG'¢X'-_[;'__.!' (6.1)

!

where Y, is the real gross domestic product (GDP); C, is real private consumption expenditure, 1, is the real

! See Chapte. > for a detailed discussion.
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gross domestic investment expenditure; G, is the real government expenditure on domestic goods: X,

represents real exports: ¢, is the nominal exchange rate in terms of units of domestic currency per unit of

foreign currency: M, represents real impons: and P,” and P, are prices in terms of foreign and domestic
currencies, respectively.

Aggregate demand in the Swan-Salter two-good model is divided into traded and non-traded goods.

The non-traded goods sector is composed of domestic consumption, Cy, investment, Iy, and government

consumption G; i.e.,

Yy=Cy+ 1, + G, 6.2)

Consumption demand for non-traded goods may be specified as:
P

where Py is the price for tradable goods measured as a trade weighted sum of import and export prices:

Py is the price of non-tradable goods; Y represents real disposable income from the non-traded goods
sector; and v, is a random error term. According to Lizondo and Montiel (1989), the sign of the
consumption function, and thus the effect of a devaluation, in a two-good model depends on whether traded

goods have a higher share in consumption or in income. In order to illustrate this ambiguity the two

authors define the general price level P as:

Pae Py (6.4)
where P, is the price for non-traded goods; § is the share of traded goods in consumption: and real income

Y is:

Y=Y, e?+ Y, e'”, (6.5)
where Y and Y, represent traded and non-traded output, respectively. Differentiating Equation (6.5) with

respect (o ¢, holding Y, and Y, constamt, yields:
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Hoet@-d(re res)mo (6.6)
3
where a is the share of traded goods in total output. Equation (6.6) shows that the effect of a change in
the exchange rate or a devaluation on total output or consumption depends on the proportions of traded and
non-traded goods in the economy.
To analyze the relative price effect of a devaluation on consumption,  equation (6.3) is

differentiated with respect to the price ratio (P,/Py) which yields:

Cu (1 Xw) [Pr %) o ©7
Py |Py oP;| |p: P,

Equation (6.7) can be transformed into elasticity form as:

oc, P P, &, P,
M %L _1_..‘!__ -0 (6.8)
a#, C, r ap c Cy,

The effect of a currency devaluation on the consumption of non-traded gouds, as shown in equation (6.8).
depends on the relative changes in the prices of traded and non-traded goods.

The effectiveness of macroeconomic policies that were instituted in carly 1980~ for the purpose
of restoring internal and external balance partly depends on how much they influence consumer behavior.

In order to account for these factors in the analysis, dummy variables are introduced in equation (6.3):

4
Cy =&, + a{;EJ + c,Y:' +aliB+ aADJ + v, (6.9)

) "
where LIB is a partial liberalization dummy representing the subsidy removal programme and price
deregulation in the industrial sector. The variable LIB takes the value of "one” from 198S, otherwise it
is zero. ADJ is a dummy variable representing contractionary fiscal and cxpansionary monetary policies,
and it assumes the value of “onc” from 1981 onwards; otherwise it is zero.

Investment demand in Malawi's non-traded goods sector comprises mainly public investment which

includes expenditure in the services sector, education, transportation and communication: and maintenance
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of peace and security. Thus public investment is viewed as investment in the non-traded goods sector in
this study. Following Heller (1975), the behavior of public investment is assumed to reflect the actions
of a set of public decision makers (i.e., a Council of Ministers, etc,). The decision makers' utility is
assumed to be 2 function of the difference between actual and targeted investment and output, and other
national account determinants. The utility function is chosen to ensure dimini *_ing marginal utility for each
of the variables as they rise above a level determined jointly by the target and by the specific set of
parameters for each variable,

In order to incorporate the adjustment process between acrual and desired investment, a partial

adjustment framework is introduced in the public investment model as follows:
I"' = gg * Z,(Y.éjr:) * CJT. * BJHIEI + “II (6-10)

where v, is a random error term, a,; and a, > 0. The coefficient a, = (1 - A), where A is the partial

adjustment parameter. When A =1 the changes in the current investment fully reflect the changes in the

desired level of investment. If traded and non-traded investment are technologically com

be expected to have a positive sign. The influence of the partial liberalization and of fiscal and monetary

policies on investment in the non-traded goods sector can be incorporated ino equation (6.10) by

introducing dummy variables:
Iy, = ag+ :.AY;Y,‘) safy v a)y, +a LB+ :HADJ; v, 6.11)
Government consumption is specified as a function of tax revenue. A partial adjustment
framework is introduced by including lagged government consumption:
Gy, = Aey; + A&y TAX, + €, (1-)G), + v, , (6.12)

where TAX, represents tax revenuce and Y, is a random error term. The partial adjustment framework
in equation (6.12) is used t0 account for adjustment in current government consumption relative to desired
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Aggregate demand for traded goods is composed of domestic consumption, C,. investment

expenditure, I, exports X.. and imports M,

Y,=Crelps X, - M, CARY

the consumption function for traded goods is specified as in equation (6.9):

P
Cr=8;+ B{;—ri] + ByY + BLIB + PADJ + ¢ 6.1

N,

where £, is a random ervor term.  Since demand for imports is specified separately, equation (6.14)
refers only to demand for manufactured goods.

lnvestment in Malawi's traded goods sector consists predominantly of private sector capital
formation; hence, private investment is used as a proxy for investment in the traded gouds sector. A
neoclassical accelerator model developed by Jogerson (1967) has been widely applicd in the analysis of
private investment, see for cxample, Bischoff (1969, 1971) Hines and Catephorus (1970) Jorgenson (1967,
1971) and Clark (1979). InJorgenson's framework, private investment is a decreasing function of the real
interest rate. Although the accelerator model is a widely accepted general theory of investment, Greemne
and Villanueva observe that some of the inherent assumptions such as perfect capital markets and littk: or
Do government investment are inapplicable to developing country studies, and data for cerain variables
such as capital stock, real wages, and real financing rates for det and equity are normally either
unavailable or inadequate.

Another school of thought pioneered by Mckinnon (1973) and Shaw (1973) has recently advanced
an alternative theory to explain the behavior of private investment in developing countries. According (0
Mckinnon and Shaw, private investment in developing countries is positively related to the accumulation
of domestic real money balances. The major assumption underlying this hypothesis is that private investors
in these countries must accumulate moncy balances before underiaking investment projects. Since real
moncy balances are directly influenced by real deposits rates, there should be a positive relationship

between private investment and real interest rates in these countries. As Greene and Villanueva observe,
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this approach disregards the negative effect of higher real rates on investment via increases in the user cost
of capital that normally follows from the neoclassical investment models. Several developing country
studies including that of Green and Villanueva do not appear to support the Mckinnon-Shaw hypothesis.

Haque, Lahiri, and Montiel use a variant of the neoclassical accelerator model of investment to
analyze the behavior of private investment in developing countries. In Haque et al's framework, private
investment is specified as a function of real interest rate, real output, and the beginning-period capital
stock. Other authors such as Sundararajan and Thukur (1980) deflate the real interest rate by the wage rate
to capture the relative effect of user cost of capital on private investment. One of the factors considered
in a number of studies as having an effect on private investmemt is public investment (a proxy for
investment in the non-traded goods sector). As suggested by theory, public investment competes with
private investment for scarce physical and financial resources and thus exerts a negative influence on the
private investment, at least in the short term. However, public investment is also expected to complement
private investment by creating infrastructure and raising the productivity of private capital stock, thereby
reducing private investment requirements per unit of output.

Empirical evidence on the relationship between private and public investmem is documented in
Galbis (1979), Heller (1975), Tun Wai and Wong (1982), Sundararajan and Thakur, and Blejer and Khan
(1984). In a study by Blejer and Khan on the behavior of private investment, a direct and statistically
significant link between government policy variables and private capital formation was observed.

A major obstacle encountc..d 10 estimating neoclassical accelerator models in developing countries
is the measurement of capital stock. As suggested by Blejer and Khan, it is assumed that capital stock is

proportional to the expected output:
KP; = aIR/, (6.15)

where KP," is the capital stock that the private sector wishes to have in place in future periods, and YR*

ing expected level of output. With this functional relationship and the need to account

for policies associased with the structural adjustment program, private investment is respecified as:
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L]

I

Be * By, ¢ Bt/ + By, + PiliB + B ADJ + ¢, . to-16)

where 7, represents the user cost of capital, (real interest rate deflated by the wage rate), [ is the level

of public investment, and e, isa random error term.
o ]

Exports are spevified as a function of the relative price between traded and non-traded goods, the
level of real foreign income and technological change. Variants of this functional spevification have been
used by Goldenstcin and Khan (1973, ond (1987), Islam and Subramanian, and Bahman-Oskooee (1986).
The closure of the Mozambique trade route is expected (o have a negative effect on Malawi's exports.
Removal of subsidies on inputs as well as implementation of contractionary fiscal and expansionary
monctary policies are expected to have a negative influence on export performance through changes in the
cost of production and the real exchange rate, respectively. Since Malawi's exports include tea, a perennial
crop, a partial adjustment distributed lag model as described in Chapeer 4 is used as 2 basis for extimating
the relative price responsiveness of exports; the model is:

a
xgipu*nur:*puu—j‘plf‘lﬂ"‘pnmﬁ’pﬁf"igm»l ¢ 6.17)

., Eiﬂi’l“ + -,gﬁiﬁ,, o -_gi“ RER,, + ¢, .

where T represents technological change and e, 15 a random error term.

The import demand equation is specified as a function of the relative price between traded and
von-traded goods, and real domestic income. The effects of the closure of the trade route though
by the inclusion of dummy variables. The model of imports is;
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M =By ﬂu( ] + ByY, + By, LIB + P,ADJ + B, ,PORT + €_ . (6.18)
N [

where e, is a random error term.
(]

The aggregate supply functions for the traded and non-traded goods sectors are based on the
concepts of profit maximization and duality as discussed in Chapter 4. The aggregate supply of traded
goods consists of exports and domestically manufactured goods, whereas the aggregate supply of non-traded
goods consists of the difference between aggregate output and traded supply. The basic estimating equation
for both traded and non-traded sectors is specified as a function of the relative price of traded to non-traded
goods, the real wage rate, w, and the real interest rate, 7. Dummy variables are introduced to reflect the
effects of partial liberalization and contractionary fiscal and expansionary monetary policies. Asinthe case
of exports, a partial adjustment distributed-lag model is used to account for adjustment lags in the supply

of traded goods. Thus:

Tr=v.~v;r'1f.'v.~.°1#!*vﬁﬂl*vﬁﬂ'
A

! o 6.19)
.'gm-l"lz‘ml*‘zzlzm-l ,%i’!ﬁ!,d#tg,

where T represents technological change and <, is a random error term.

A simple linear relationship is used to estimate supply parameters in the non-traded goods model.

Y,. =0, + sz: + 0y, + O,w, + O,LIB + Q.Am .y, (6.20)
where » e, « is 2 random error term.

The moncy market plays an important role in determining interest rates, prices, inflation and
economic growth. Cousidering that money supply is an exogenous variable and also tha Malawi's

commercial interest rates were until 1988 regulated within a band of deposit races set by the monetary
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authority. this study focuses mainly on the demand for money as 2 major behavioral determinant of the
Aggregate demand for real money halances has usually been specified as a function of the nominal

interest rate and the level of income.

Mﬂ

,P'

=@, * 0, @)+ @, 6.21

where M, presents nominal money halances, 7, is the nominal interest rate, 9, <0 ¢,>0 ad o
is the error term.

The pantial liberalization policy is expected to have a negative effect on real money balances as
prices and interest rates appreciate to retlect their opportunity costs.  Assuming that adjustment in the
demand for money follows a stock adjustment process, equation (6.21) can be respecified as:

Hi, . . . i .y ‘b L
? i TR PR Y AR W2 ’i'ﬁ ot e, 0-=<)

where o, = (1 - ), and A represemts the partial adjustment coefficient.

6.4 Data
The study is based on data for Malawi’s annual accounts from 1965 w0 1988. Major statistical

serics including gross national product, private and government expenditure, tax revenue, private and public

tment, imports and exports, unit import and expont price indices, wage rate, nominal money balances
(M2), and population were obtained from the publication series of the Reserve Bank of Malawi, The

Financial and Economic Review. The wage rate represents the annual monthly average of all industries.

The gross domestic product deflator used as a proxy for the price of non-traded goods and Malawi's end-
of-period discount rate were obuined from the IMF publication, Intermational Financial Satitical

Yearbook. The IMF Statistical Yearbook was also the main source for the world price series, the world
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production index, the wholesale price index and the world consumer price index. The statistics for
Malawi's main trading partners, the United Kingdom, the United States of America, U.S.A., Germany,
Zimbabwe and Zambia. specifically the volume of trade, unit impont price indices and exchange rates were
obuined from the World Tables published by the World Bank. All the data except dummy variables and

the time trend, 7, (a proxy for technological change) were transformed into logarithms.

6.5 Empirical Estimation and Results

The aggregate income variable is specified as endogenous in the macroeconomic model. Since

this variable would be correlated with the error terms of the equations in which it appears, instrumenta

variables were used in the estimation of consumption, investment and money demand functions. Seemingly

consumption equations. The SUR results were not significantly different from the two-stage least squares
estimates and thus are not reported in the study. The instruments used in the estimation included as
determinants of income, lagged disposable income, wages, interest rate, consumer price index, prices of

traded and non-traded goods, and dummy variables representing fiscal and monetary policies. The export,

import and the supply functions for trade and non traded goods were estimated using ordinary least squares
with Cochrane-Orcutt transformations. This procedure was also used (o estimate government consumption.

Estimates of the respective equations are presened in Tables 6.1 0 6.6.

6.5.1 Consumption of Traded and Nom-traded Goods

Most of the estimated parameters for the traded and non-traded consumption equations in Table

6.1 are significantly different from zero at the 95 per cent confidence level. A one per cem rise in the real
exchange rate. which is equivalent to a one per cent real devaluation in the Malawi Kwacha, is associated
with a 0.35 per cem decline and a 0.23 per cemt increase in the consumption of traded and non-traded

goods, respectively.



Table 6.1 Eslimates of Private Consumption of Traded and Non-traded Goods

— " Traded Goods . ~Non-Traded Goods
‘Dep. Variable Ind. Variable Estimate S.E Estimate SE

Consumption Constam 1,923+ 0.591 0.230 0.729
RER <0.350* 0.1587 0,227+ 0114
RGND 1.008* 0.274 0.845* 0.1
LIB 0.318* 0.059 0.105+ 0.042
ADJ 0.150* 0.052 0.084* 0.037
DW 2.308 2.276

Adj R 0861 0932

RER = Real exchange rate expresses as a ratio of traded 0 non-traded gouds prices:

RGND = Real disposable income;

LIB = Dummy for the partial liberalization policy; Lib = 1 from 1985 onwards, otherwise it is er;
AD] = Dummy for a combination of contractionary fiscal and expansionary monetary policy; ADJ |
from 1982 onwards, otherwise it is zero;

* = Significatly differet from zero at 95 per cemt confidence level: and

** = Significamly different from zero at 95 per cemt confidence level.

The estimated income elasticity of demand for traded goods is 1.01, whereas that of the non-traded goads
is 0.85. As observed in Chapter 5, most of the traded gouds are less basic than the non-traded gouds,

Thus, estims

's of unitary or greater income elasticities for traded goods, and less than unitary clasticity

for non-traded goods are consistent with a priori expectations. Generally, the magnitude of these elasticity

Bond (1987).

The partial commodity price deregulation, which affected all industrial goods CXCCP Sparc parns
and fertilizers, appears to have a positive effect on the consumption of both traded and non-traded goods,
This result is counter t0 a priori expectations, at least with respect o traded goods. One woukd have
expected a decrease in the consumption of traded goods relative t0 non-traded goods with an increase in
the price of the former, since deregulation makes the former more costly than the latter. A possible
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explanation of this anomaly is that the number of people formally employed in the industrial sector. as
observed by Sahn et 4, increased from 60.400 to 101,480 between 1982 and 1986. The increase in the
price of traded goods, holding the wage rate constant, reduces the real wage rate, and thus increases
demand for labor.  Although real consumer income is likely to have declined due to high inflation rates
in this period, aggregate consumption of both traded and non-traded goods is likely to have increased
because of an increase in the number of wage earmers. The increase in consumption could also have been
induced by a possible decline in prices of tradable goods resulting from a possible increase in supplies
following the partial commadity price deregulation.

Results in Table 6.1 also indicate that the macrocconomic policy mix had a negative effect on the
consumption of traded and non-traded goods.  This observation implies that the effects of an increase in
domestic credit, or an expansionary monetary policy, on aggregate demand, implemented between 1980
and 1987, offset the effects of a contractionary fiscal policy pursued by the Malawi governmem within the

same period.

6.5.2 Traded and Non-traded Investment
The estimated coefficients for the traded and non-traded investment equations in Table 6.2 are all

significatly different from zero at the 95 per cent confidence level. The estimates do not reject the

hypothesis that private investment is negatively related to the real interest rate and positively related to
expected output and levels of public investment. The observed relationship between the real interest rate
and private investment is in contrast to the to the Mckinnon-Shaw hypothesis which postulates a positive
relationship between the former and the latter.

The results also indicate that public investment adjusts to the targeted or desired level with a lag.
The change in the current investment level reflects 65 per cemt of the targeted or desired level of
investment. The difference between actual and expected output appears 10 account for approximately 18
per cent of the public investment.

A combination of a contractionary fiscal policy and an expansionary monetary policy appears (0
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have a negative effect on levels of public investment. The effect of private investment on public it estment

appears to be positive. implying that the two forms of investment are technologically complementan

Table 6.2 Estimates of Traded and Non-Traded Investment

Traded Goods Non-Traded Goods
Variable Estimate S.E Estimate St
Constant -2.825* 0.805 0.314* 0054
R, 0.722* 0.325
RGN, 0.295* 0.069
DGN, - - 0.187* 0.078
L, - - 0.354* 0.000
I, 0.806 0.111 0.907* 0.024
L. - - 0.407* 0.0%
ADJ - - 0.158* 0.082
DW 2.035 2.184
Adj R? 0.80S 0.842

R, = User cost of capital, following Sundararajan and Thakur, is defined as real interest rate deflated by

the wage rate, where real interest ratc isdefined as . _1* %

RGN = Expected output;

DGN, = The difference between actual and expected output;

I, = Private investment;
1., = Lagged private investment; and
I, = Public investment.

6.5.3 Government Expenditure

rather than the usual R-t P -

All parameter estimates in the governmem consumption equation in Table 6.3 are significandly
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ditterent from zeto at 95 per cent confidence level. The lagged govemment consumption estimate indicates
that the adjustment i Lurrent gosernment consumption represents approximately 42.6 per cent of the
desired comsumption levels. A O] per cent rise in tax revenue is associated with a 0.42 per cent in
Fosernmcin L”“.‘\L"HP“”H

Table 6.3 Estimates of Government Expenditure Function

_ _ — — Non-Traded Goods

Variable Estimate S.E
Constant 0.548 0.139
Tas 0.419 0.089
LGOV 0.574* 0.097
DW 2.147

AdIRE - _ 0,99 —

Tax - Tax revenue; and
LGOV  [agged government consumption,
6.5.4 Exports and Imports

Table 6.4 presents estimates of Malawi’s imponts and exports. The estimated parameters in both
models are significanly ditferent from zero at the 95 per cent confidence level. The estimated distributed
lay paramicters indicate that the effect of the real exchange rate on the volume of exports is spread over
a three year period. A one per cent increase in the exchange rate or a real devaluation of one per cent,
is associated with approximately a 0.26 per cent rise in the current and the next two years. The real

exchange rate effect declines slightly in the third year to 0.25 per cent.

proxied by the real world production index. A one per cent rise in foreign income is associated with
approximately 0.31 per cent increase in the volume of exponts. In view of the predominantly raw material
mature of Malawi's exports, the inclastic supply responsiveness to changes in foreign income is not
surprising and is consistent with the hypothesis of Prebisch (1959) which purponts to link the balance of

payments deficits of LDCs 10 a deterioration in the terms of trade, low foreign income elasticity of exports.



and the high income elasticity of imports of less developed countries tfrom developed countries,

Table 6.4 Estimates of Export and Import Models
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Variable

Constant

LRER!I
LRER3}

RGN

DW

A4 R’

Exports
Estimate
-4.297+
0.261*
0.258+
0.255*

0,253+

0.309*
-0.247+*
0.171*
0.171%*
0.059*
2.260

0.980

S.E

0.282

0.066

0.061

0.091

0.134

0.100

0.073

0.090

Tmports

Estinute

-1.193+

0.697*

2.288

0.802

Sk

0.345

0.162

0.129

0.053

0.04¢

0.053

LRERI, LRER2, and LRER3 are first, second and third lags of the real exchange rate, respectively;
RWP* = World production index, a proxy for world income;
PORT = Dummy for the disturbances and closure of the Mozambique trade route; and

T = Time trend, a proxy for technical change.

The partial liberalization policy which included removal of input subsidics and partial deregulation

of prices appears to have resulted in a 25 per cent decline in the volume of Malawi's exports. The closure

of the Mozambique trade routc and macrocconomic policies implemented in the carly 19805 are also

associated with approximately 17 ;.cr cent decline in the volume of exports. Although the technical change
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relatively small, suggesting that technology is not a major explanatory variable for Malawi’s expon
performance.

Estimates of the import equation in table 6.4 are significantly different from zero and have the
0.70 per cent decline in the level of imports. The income elasticity of imports is almost unitary, lending
support to the Prebisch hypothesis.

The closure of the traditional trade route and the partial liberalization policy, adopted in the early

1980s, appear to have resulted in a 12 per cent and 13 per cemt decline in the volume of imports,

respectively. The volume of impons also appears to have declined by 29 per cent following the

n of the contractionary monetary and expansionary fiscal policies in the early 1980s. The

negative effect of both the partial liberalization and the combined fiscal and monetary policies on Malawi’s
imports is likely attributable to a decline in purchasing power following the policy-induced rise in prices.
A decline in import levels following closure of the Mozambique trade route is an expected outcome since

re-routing Malawi's cargo through alternative routes transiated into higher shipment costs.

The export supply and import demand clasticity estimates in Table 6.4 are generally

to those obtained in similar studies by Haque et al., and Bond. However, these estimates are slightly lower

depreciation in the real exchange rate raises growth in total exports ¢0 GDP ratio and leads to an increase

in the ratio of non-fuel primary products 10 GDP by 0.74 and 0.70 per cent, respectively. The differences
between estimates in this thesis and those from Gbura and Greenes's study could be attribused to

differences in the definition of the dependent variable and the methodology. However, in a number of
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the existing balance of payments problems in many developing countries including Malawi.

6.5.5 Supply of Traded and Non-traded Goods

Parameter estimates for the supply of traded and non-traded goods are presented in Table 6.5,
All estimated parameters, except the trade route coefficient in the trade goods model and the macro policy
coefficient in the non-traded goods model, are significamtly different from zero at 95 per cemt confidence
level.

Tl —Nowiraded -

Variable Estimate S.E Estimate SE
Constant 4.639* 0.336 5.250* 0.185%
RER 0.408* 0.124 0.171* 0.0m
LRER1 0.285* 0.082 -

0.161* 0.043 . )
0.382** 0.023 )

LRER2
LRER3

LOW 0.367* 0.109 0.130* 0.069
R -0.528¢ 0.107 -0.290° 0.100
LIB 0.451° 0.127 0.131¢ 0.040
ADJ -0.087+ 0.029 0.035 0.034
PORT -0.066 0.044 - .

T 0.142¢ 0.019 0.128¢ 0.006
DW 2.439 2.198

AY R 0.980 0.975

R, = Real interest rate; and

The estimmes of the distribued-lag model of supply of traded goods indicate that the effects of
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an increase in the real exchange change last three years. However these estimates are slightly higher than
the estimates in the export equation reported in Table 6.4, Since the aggregate supply function for traded
goods includes domestically manufactured goods, higher estimates imply that a real devaluation stimulates
import substitution in this sector, An increase in the real exchange rate by one per cent appears to result
in a small but significat increase of 0.17 per cent in the supply of non-traded goods. In principle, since
production of non-traded goods, mainly maize and other domestically consumed agricultural goods, does
not involve the use of large quantities of imported or traded inputs, and due to the semi-subsistence nature

of this sector, an increase in the real exchange rate is expected to have no significant effect on the supply

in the real exchange rate, is expected to exert an upward pressure on the price of non-traded goods,
resulting in increased output in the non-traded goods sector.

of traded goods than on the supply of non-traded goods. A one per increase in real wages is associated
with a decline in the supply of the traded and non-traded goods by 0.37 per cent and 0.13 per cemt,
respectively. The relatively higher responsiveness of the traded goods supply to changes in the prices of
both inputs appears (o reflect the feature that the traded goods sector is more profit oriented than the non-

Iabor market can be considered as relatively competitive. Employers are free to hire or lay off workers.

olds that duc to the small size of their boldings or the early

Malawi's labor market includes rural hous
depletion of their food stocks seck wage employment to support their families. More permanent

Although there are limited survey data to serve as a source of comparison with the estimates
derived from national accounts, Sshn et al suggest that wages offered by employers, particularly those in

the estate sector, have fluctused around the official agricultural wage. Since 1980, average estate workers'
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wages have corresponded almost exactly to the minimum wage; these were higher than the legislated floor
prior to that date. However, 2 luge share of the estates. especially those of 2 small size. pay laborers less
than the minimum wage (Sahn et al). These observations suggest forces of supply and demand exist in the
labor market in spite of governmemt intervention.

Generally, real wages have been declining throughout the 1980s.  For example, the real
agricultural wage of K9.54 per month in 1987 is lower than that of 1975 (K16.95 per month) and the peak
level of 1982 (K17.92) (Sahn et al). The decline in the real wages and the industrial price deregulation
in 1985 can probably explain the increase in the level of employment from 60,400 10 101,480 workers.
and from 103,800 to 140,890 between 1982 and 1986 in the industrial and services sectors, respectively.
However, employment levels in the agricultural sector actually decreased from 172,300 10 157, 200 between
1983 and 1987, in spite of the decline in the real wages. The decline in real wages was probably o
sufficient to offset the decline in the real producer prices resulting from rising inflation rates and fertilizer
prices. Sahn et al observe that movements of real prices in the 1980s did not keep pace with inflation since
1982. By 1987, real producer prices of all the three crops fell to their 1980 levels (Sahn et al).

A one per cent increase in the real interest rate appears (0 result in the decline of wraded and non-
traded goods supplies by 0.53 per cemt and 0.29 per cemt respectively. The real interest rate is one of the

major determinants of fertilizer quantities a farmer may purchase through commercial or semi-commercial

credit. However, since 1985, fertilizer up-take in the smallholder sector has risen by at an annual growth
rate of 11 per cemt, corresponding 10 an annual nutrici up-take of 12.89 per cemt (Sahn ¢t al). Although
the increase in fertilizer uptake is atributed to several factors including an increase in supply through
application of fertilizer to non-maize crops have been suggesied by Sahn et al as some plausible

ons, an improvement in the smallholder access o credit and

explanations for the rise in the fertilizer utilization.
Both partial liberatization and macro economic

policics appear to have a ncgative cffect on the
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expected 10 lead (0 an increase in the cost of production and, depending on the difficulty of substiution
hetween the more and less costly inputs, a decline in both the level of input utilization and traded output.
An expansionary monctary policy is also likely to have a negative influence on output through its
inflationary effect on the cost of production.

The effect of technological change on the supply of raded output is small but significantly different
intensive.  With limited capital resource, increases in output appear o be associated with an increase in
cropped land area and labor force.

The parameter estimates in this study have to be interpreted with care since the functional form
used in the estimation assumes constant returns (0 scale and unitary clasticity of substitution between

§ Cobb-Douglas functional form to Malawi's production structure.

suitability of the assume

6.5.6 Money Market

»s of Malawi's demand for money are presented in Table 6.6. All the cstimates are
significantly different from zero at 95 per cent confidence level. An increase in the nominal interest rate
by 0.1 per cemt is associated with a decline in the real money balances by approximately 0.87 per cent.
A onc per cent rise in the level of income is associsted with an increase in the demand for mooey by

with a

approximately 0.94. The partial liberalization and macro economic policies are both
decline in the real money balances, by approximately 0.17 per cent, and 0.20 per cent, respectively. The

and the expansionary monctary policy is likely to

result in reduced real money balances.
The estimated interest rate effect on real money balances in this study is slightly grester than that

obtained in a similar study, involving 31 developing countries, by Haque et al. However the income

demand substantially above unity are quite common in developing countries.
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Table 6.6 Estimates of Demand for Money

Variable Estimate Sk
Constant -387 TURE N
i 0.873 0.270
RGN 0.938 0105
LIB -0.165 0.000
ADJ 0.201 0.089
DW 1.3580

Adj R? 0.901

i, = Nominal interest rate.

6.6 Conclusion

This chapter examines the effects of currency devaluation, trade and macrocconomic policies on
Malawi’s traded and non-traded goods sectors between 1964 and 1987. In an attempt 0 analyze the effects
of various macroeconomic policies on Malawi's economy, a two-sector Mundell-Fleming model was

consumption, traded and non-traded investment (using private and public investment as proxies), kevels of

imports and exports, government consumption, supplics of traded and non-traded goods, and demand for

Results obtained from the empirical analysis appear 10 support the hypothesis that consumption
of traded goods and non-traded goods are negatively and positively related w0 the real exchange rate,
respectively. However, estimated parameters in both the former and the Iatter are inclastic, indicating that
a devaluation-induced rise in the relative price or real exchange rate is unlikely to induce a decline and an
increase in the consumption of traded and non-traded goods, respectively, to levels that would significantly
contribute 0 the restoration of internal and external balance. Since relative price extimates of hoth traded
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and non-traded consumption functions are inelastic, expenditure switching between the two goods is
unlikely. This observation complements the conclusion made in Chapter § that successive devaluations of
the Malawi Kwacha doc not appear to have influenced Malawi's consumer behavior through the expenditure
switching effect.

Both the partial liberalization policy (price deregulation and subsidy removal) and the combined
conractionary and expansionary monetary policies appear to have a slightly larger positive impact on traded
than non-traded goods, respectively.  The increase in consumption for traded goods is probably due to an
increase in the size of wage employment, and therefore income level, associated with a potential price
deregulation-induced decline in real wages. The positive relationship between macroecconomic policy
variables and both traded and non-traded goods is an indication that the effect of the expansionary monetary
policy on aggregate demand had offsctting effects on the contractionary fiscal policy that was followed in
the 1980s. Under such circumstances. it is unlikely that currency devaluation would have its intended
effect on internal balance.

The estimates of Malawi's export supply and import demand functions are all inelastic. However,
the former indicate that exports adjust 0 real exchange changes with a lag of up to three years. The
response of Malawi's exports to changes in foreign income also appears to be inelastic.

Estimates of the relative price effects on the supply of traded goods, which comprises domestically

manufactured goods, are similar in sign but slightly higher in magnitude than the estimates

of the export
supply function. Since the aggregate supply function for traded goods includes manufactured goods, the
higher responsiveness suggests that an increase in the real exchange rate stimulates import substitution
activity.

The estimated relative price effect on the supply of non-traded goods is positive, suggesting that
the expected decline in the production of non-traded goods, due to the resousce reallocation effect of a
change in the real exchange rate, as suggested by the Swan-Salter model, did not take place. Sevenal
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Secondly, government intervention. through price control and subsidies, distonts price signals (o the extemt
that production of commodities does not reflect the true opportunity cost; and thirdly, the policy of food
self sufficiency makes maize, 2 major non-traded goods component and staple food in Matawi and
neighboring countries, the highest priority crop, regardless of fluctuations in relative prices.

The effects of pantial liberalization (price deregulation and renwoval of subsidies) on the supplics
of traded and non-traded goods appear to be negative and positive, respectively. A decline inoutput supply
is expected with an increase in the cost of production following and liberalization-induced rise in input
prices. The production cost for non-traded goods is unlikely to he affected by the rise in the price of inputs
since these use little or no traded inputs. Thus it is difficult to predict the effect of an increase in relative
prices on the real exchange rate.

The combination of contractionary fiscal and expansionary monctary podicies, amd clsure of the
Mozambique trade route appear to have a negative effect only on traded goods. The negative relationship
between the supply of traded output and the combined macroeconomic policy instruments can be associated
to the latter’s inflationary effects on input prices and cost of production.

The empirical estimates in this study do not reject the hypothesis that traded-investmient, using
private investment as a proxy, is negatively related (0 the real imerest rate and positively related 0

expected output and levels of non-traded investment, using public investment as a proxy. The observed

hypothesis which postulates a positive relationship between the former and the latter. The estimanes alw)

indicate that public investment adjusts to the targeted or desired level with a lag. The change in the current
investment level reflects 65 per cent of the targeted or desired level of investment. The difference hetween
actual and expected output appears 10 account for approximately 18 per cemt of public investment. A

combination of a ary fiscal policy and an cxpansionary monctary policy appears (0 have a

negative effect on levels of public investment. The effect of private investment on public investment

appears 0 be positive, implying that the two forms of investment are technologically compleme

1 appears 10 be mostly a function of tax revenue. However, the parameter
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estimates indicate that the adjustment in the current government consumption represents approximately 42.6
per cent of the desired consumption levels.

Estimates of Malawi’s demand for money are consistent with a priori expectations that real money
balances are negatively related to nominal interest rate, but positively related to the level of income. Both
the partial liberalization and macro policies are associated with a decline in the real money balances. The
inflationary pressure of the partial price deregulation and the expansionary monetary policy is likely to
result in reduced real money balances.

The estimated effect of chnages in interest rates on real money balances, from this study, is
slightly greater than that obtained in a similar study, involving 31 developing countries, by Haque et al.
The income elasticity estimate is less than that found by Khan (1980) observes that income elasticities of

moncy demand substantially above unity are quite common in developing countries.
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Part IV

The Monetary Approach to Malawi’s Balance of Payments



Chapter 7

Application of the Monetary Model to Malawi’s Balance of Payments Analysis

It has long been the monetarist view that disequilibrium in the balance of payments is a direct
result of a mismatch between demand and supply for money. The conceptual framework underlying the
relevance of the monetary approach (o the balance of payments, vis-a-vis currency devaluation, has heen
dedailed in the introductory chapter. The monetary approach to the halance of paymients postulates that a
currency devaluation will improve the balance of payments unless it is accompanied by an approximately
equiproportional increase in domestic credit (Connolly and Taylor 1976). In essence, assuming that
international reserves are not sterilized, an increase in the demand for money that follows a devaluation
can only be satisfied through an increase in foreign exchange. The purpose of this chapter is to assess the
applicability of the monetary model to the analysis of Malawi's balance of payments.  This study is a
follow up to Silumbu’s (1992) work on the role of the exchange rate policy in the awmetary approach o
the balance of payments in Malawi. The results from Silumbu's study regarding the suitability of the

monetary model to the analysis of Malawi's halance of payments were inconclusive.

Earlier attempts to apply the monetary approach to balance of payments to developing countries
are documened in a survey by Kreinin and Officer (1978). Although a number of studies in Kreinin and
Officer’s survey appear unanimous with regard to the existence of a demand for money function as
hypothesized by the monetary approach to the balance of paymems, there is no consensus on the
applicability of the monetary model to developing countries. Studies supporting and failing 10 support the

approach appear evenly distributed in 37 developing country studies surveyed by the two authors.

154
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he observed in the balance of payments studies by Kannan (1989) and Raghavan and Saggar (1989) for
India. Raghavan and Saggar argue that key assumptions upon which the monetary model rests that excess
demand for money causes an outflow of goods and services or sale of securities in the foreign market,
leading to a reserve inflow until the BP deficit is eliminated, and also that an excess supply of money leads
t0 imports of goods and services or a capital outflow until a BP surplus is climinated, are unlikely to be
satisfied in developing countries because of government intervention in both the goods and money market.
The impusition of trade and non-trade barriers and strict control on capital movements distorts the free
trade assumption inherent in the monetary model.

Differences in the estimation procedure appears to be one other source of controversy. As

observed by Magee (1976), ordinary least squares (OLS) procedures used in many studies in estimating
the balance of payments model are applicable if there is no sterilization of reserve changes and if real
income, inerest rates and prices mlralsd as exogenous, following the long-run full-employment
paradigm. These assumptions imply that the demand for money is also exogenous and that the monetary

authority has no control over any real or nominal variables in the economy except the domestic component

of high powered money, through the balance of paymemts equation, and international reserves (Magee).

If these assumptions are not satisfied, estimation of the balance of payments model using OLS leads to the

problem of simultancous equation bias,

r of studies to test the applicability of the monetary

The empirical model used in a oumbe
t the balance of payments is specified as:
BP,~a,+a,AlogY +a,Ag P +a,80ogi + a.n
e, Alogh +e;Agd +e
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BP ! AlgR, - AR,
) , + D, ‘ R+ D,
] AD'
d = AlogD, = ———7-
Rl + 1 RI * Dl

b, defines the level of high-powered money composed of reserves and domestic credit, R, and D,
respectively. Y, is real income, i, is the interest rate, P, is the price level and ¢, is a random error tenn.

Since the variables Y,, P, and i, define the long term demand for money function, the asswiated
parameters a;, a,, and a; are expected to be identical to their long term counterparts.  As long as all the
assumptions hold, Magee observes that parameter a, = -1, suggesting that a K1.00 increase in the domestic
credit, ceteris paribus, leads 1o a K1.00 decline in international reserves. However estimates of |a.|
which are significantly less than | imply misspecification, whereas estimates of | | significanly greater
than 1 imply sterilization. As discussed earlier, OLS estimates of the reserve flow model in equation (7.1)
would be biassed if sterilization exists.

However. a test of whether | as | is significantly greater or less than 1 docs not constitute 2 test
for misspecification or sterilization. The standard approach often used to resolve this problem is o
estimate the reserve flow equation simultaneously with a sterilization equation, representing the monctary

» authority's reaction function, viz:

D,~ ¥+ 9, Alog¥,+ ¥, 8logP,+ ¥ alogi - (1.2)

Y Alogh + 9T+ 0,
where ¢, is the error term. Equations (7.1) and (7.2) can be estimated separately if stcrilization docs mot
exist. Inorder to check and confirm sterilization, several authors including Kannan, Raghavan and Saggar

have used Granger's and Sims's causality tests. Granger’s procedure consists of the following cquations:



157

AlogD,=Pp,+Pp,AlogD,, +P,AlgR + (1.3
piAthtsl*Pi

AIDSR, 6ﬂ*5!Ah£RH*ﬂiébgDi* (i“)
BSAbSDH*El

The Sims’s test is hased on:

Alog D, -8,+0 AlogR, + 8 AlgR, + 7.3
BjAthﬁ!*ﬂl

BlogR =4, +4 AlogD,  +¢,4lgD,+ (1.6)
’;Ahigpl*‘i

7.4 Data
The analysis is based on annual data from 1965 to 1988. Data on gross national product is used
as a measured of national income, foreign reserves, and levels of nominal money balances (M2) were

obtained from the Financial Economic Review of the Reserve Bank of Malawi. The end of period discount

rate, which is used as the nominal rate of interest, was obtained from the Inte | Mooetary Fund,
International Financial Statistical Year Book. The price variable is a weighted average of the price of non-
traded goods (GDP deflator) and the price of traded goods (weighted average of import and export price

The reserve flow and sierilization equations as specified in (7. 1) and (7.2) were initially estimated

in Table 7.1
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have the expected theoretical signs, and are significantly different from zero at 95 per cent confidene
level, the estimated absolute domestic credit coefficient, | DC,| . is significanly greater than one suggesting

the presence of sterilization, and raising the problem of simultancity.

Table 7.1 Estimates of the Reserve Flow and Sterilization Models

—__ OLS Estimates - ~“ISLS Fstimates
_ ___Model Model Model Model

Variable Estimate S.E Estimate S.E Estimate S.E Estimate S.E
Constant 0.015* 0.085 0.328* 0.159 0.073* 0.034  0.008* 0.043
) -0.346* 0.140 -0.348* 0.120 -0.217* 0.085  -0.163* 0077
DP, 0.091* 0.030 0.095* 0.031 0.060* 0.018  0.042* 0.016
DRGN, 0.299** 0.164 0.322* 0.148  0.173** 0.099 0.09 0.088
DH, -1.023* 0.143  -0.785* 0.133  -0.896* 0.090  -0.843* 0.019
DRH, - - -0.848* 0.041 - - -0.853* 0.026
DC, -1.135* 0.058 - - -1.184* 0.037 -

T - - 0.015** 0.008 - - €0.002 0.003
DW 1.847 1.925 1.480 1.597

AR 0923 0.925 0.969 0.978

Di, = a log i, and where i, is the nominal interest rate;

DP, = alog P, P, = aPy + (] - a)P;, where P, is the price index for non-traded goods, and P; is the
weighted average of the unit import and export prices;

DRGN, = alog Y,, and where Y, is the real national income level;

,ii"'pi
domestic credit, R,, and D,, respectively:
m:‘! ﬂ! V . H
= (gep) s
T = Trend variable, Time;
** = Significamly differemt from zero at 90 per cent confidence level.

DH, = ( R )“qg!,; ., where H, represents high-powered money composed of reserves and
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The two equations were thus re-estimated using the two stage least squares method.

Except for the real income and the trend variable in the sterilization model, the two stage least
squares estimates are significantly different from zero and their signs are conmsistent with a priori
expectations.  However, the absolute value of the domestic credit estimate in the reserve flow model is
significantly greater than one, while the reserve flow estimate, RH, in the sterilization model is

significamtly less than one. The domestic credit coefficient, also known as “the offset coefficient”, shows

international reserves, while the reserve flow coefficient, also known as “the sterilization coefficiem”
measures the use of monetary policy to sterilize the impact of reserve flows on the monetary base
(Kannan). The expected value of the offset coefficient is -1 and the direction of causation is always from

D, to R,. These a priori expectations imply that for a given level of money multiplier, changes in the

domestic component of the monctary base, D,, will cause an equal and opposite change in the international

reserves, R,. The monetary approach (o the halance of payments assumes that there is no sterilization and
therefore the value of the sterilization coefficient is expected to be zero. This coefficient is expected to

The results presented in Table 7.1 suggest that Malawi has been pursuing the policy of
sterilization. But since the sterilization coefficient is less than 1, changes in Malawi's international reserves
have not been completely sterilized by the domestic component of the monetary base. Although these two
observations appear to violate the postulates of the monetary approach to the balance of payments, they do
not form a basis for rejecting the applicability of the model. The presence of sterilization is tested using
Granger's and Sims’s causality test results are reported in Table 7.2, The causality tests were performed
using both double log and log differenced models.

As indicsted by the F-values in Table 7.2, the Granger causality test, using logs and log

reserves, slightly stronger from the former 10 the Iatter than vice versa. The two way causal relationship
is also evident in the double log Sims's test.
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Table 7.2 Granger’s and Sims's Causality Test

— NallHypoihal — FVale

Granger's Test R does not cause D 237.816" 5.6d0°

D does not cause R 187.760° 5. 888°

Sims’s Test D does not cause R 146.510° 4.8

R does not cause D 246.589° - S.408°

= Foreign exchange reserves; and

L=
[

However, the log difference Sims's test appears to invalidate the Granger (est. These results are contrary

to the theoretic

| expectations that causality should run from domestic credit to foreign reserves and mo
vice versa. Causality tests in Silumbu’s study on the role of exchange rate and monetary policy in the

monetary approach to the balance of payments in Malawi were also not fully in support of the hypothesized

aship between the latter and the former. The contradiction in the tests suggests that the monetary
approach to the balance of payments is of limited use 10 developing countries such as Malawi.  Similar
observations have been made by Raghavan and Saggar who used Indian data (0 west the hypothesis of
Raghavan and Saggar argue that the greatest limitation of the monetary approach to the halance

of payments, which is also acknowledged by its proponents, is that it ignores fiscal linkages (0 the moncy
supply process. A case of India, cited by the two authors, which is similar 0 Malawi, is that the net

Reserve Bank credit to the i is one of the principal sources of change in the high powered

ace of the Reserve Bank credit, which represents government deficit, as an influencing

factor in the monetary disequilibrium was tested and found to significant by Kannan. The author suggests

that reduction of the Reserve Bank credit to the government would be one step towards addressing the
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problem of balance of payments deficit.

7.6 Conclusion

The purpose of this chapter was to assess whether a disequilibium in money market, as
hypothesized by the monetary approach to the balance of payments, can be used to explain in the bebavior
of Malawi's balance of payments. Assessing the applicability of the monetary approach to Malawi's
balance of payments in this study is importamt for three reasons. First, its provides an alternative
framework for analyzing Malawi's balance of payments behavior to the clasticities approach and the
nt resorted to

absorption approach used in Pans 11 and 111, respectively. Second, the Malawi governm

domestic borrowing in the late 1970s and throughout the 1980s as a means to finance its debt after

alternative sources of financing had been exhausted. Since an increase in domestic credit affects the money
market equilibrium, the usefulness of the monetary model to analyze the implications of such an increase
is apparet.  Third, Malawi's currency, the Kwacha, was successively in the 19805 as part of the

al adjustment program, with the aim of restoring

IMF/World Bank-sponsored structu

currency devaluation will improve the balance of payments unless it is accompanied by an approximately

increase in the domestic credit.

Inan attempt to test the stated hypothesis, reserve flow and sterilization equations for Malawi were
estimated using both OLS and two stage least squares procedures. This was followed by sterilization tests

using Granger's and Sims' causality tests. Although most of the estimated coefficients were consistent with

a priori expectations, the estimatcd offset and swerilization coefficients indicaced the presence of
sterilization, albeit less than complete. The results of Granger's and Sims's causality test appear t0 indicate

the presence of a two way causal relatic
just from credit t0 reserves as stipulased by the monetary model. The indication that Malawi actively
pursues a sierilization policy, and the apparem existence of a two-way causation other than onc-way, as
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analyzing the behavior of Malawi's halance of payments.
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Chapter 8

General Conclusion and Policy Implications

8.1 Overview

Malawi's rapid export-led economic growth, estimated at 6.1 per cent’ per annum in real GDP,
was abruptly curtailed in 1979 due to a number of external and internal factors. According 1o Kydd and
Hewitt (1986), rising interest rates and oil prices, reduced external demand, the deteriorating termn of
trade. and closure of the Mozambique trade rooted are among the major contributory external factors to
Malawi's economic crisis. The impacts of these shovks were exacerbated by pour rainfall in certain parts
of the country. particularly in the 1979/80 growing scason, resulting in reduced agriculural output.
Although these factors are important in analyzing Malawi's economic performance, the IMF, the World
Bank and several scholars attribute the decline in growth in several African countrics, including Malawi,
to inappropriate domestic policies, particularly expansive demand policics as characterized by four factors:
government spending far in excess of revenue, leading to budget deficits and inflation; failure 10 adjust
exchange rates to reflect internal inflation, leading to over valued currencies; failure to maintain a balance
between imports and exports in the face of rising prices of imported goods; and insufficient attention paid
to policies that encourage expansion of aggregate supply.

The economic crisis in 1979 and throughout the 1980s unveiled Malawi's deep routed structural
problems which required more than the traditional economic policies that had followed since the coumtry
atuained its independence in 1964. The introduction of structural adjustment program, SAP, and structural
adjustment loan, SAL, by the IMF and the World Bank in 1981 was in response (o the uncovered structural
weaknesses. The SAP was designed to accomplish the following two objectives: to facilitate the expansion
and balanced growth of international trade, and to contribute, thereby, t0 the promotion and maintenance

'(Office of the President and Cabinet 1987)
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of high levels of employment and real incomes, and to the development of productive resources of all

members as the primary objective of economic policy’; and to shorten the duration and lessen the degree

the level commensurate with the country’s productive capacity. Among the SAL conditions, currency
devaluation was and still is considered the most effective instrument, not only for reducing aggregae
demand, but also for improving external competitiveness through changes in the relative prices between
the traded and non-traded goods sectors.  The exchange rate policy, together with certain fiscal and
monctary restraint measures, constituted the  bulk of the conditions upon which the initial (1981) and
subsequent World Bank SAPs were negotiated and implemented.

While the effectiveness of the exchange rate policy in altering the balance of payments is well

ized, economists still disagree on the direction and magnitude of its impact on the agricultural sector

as well as on the economy as a whole. This area of research has not received much attention in Malawi
authorities as a major instrument for structural adjustment in these nations. Since 1981 Malawi has
negotiated four Structural Adjustment Loans (SAL) with the World Bank, followed by successive
devaluations of its currency, the Kwacha, Almost a decade afier the first SAP was implemented in
Malawi, there are no visible or significant results relative to the magnitude of currency devaluation (97
per cent *) to suggest that the objective espoused in the SAL agreement have been achieved. Following

the introduction of the SAP, there has been no disc

rrnible pattern of improvement in the export sector, of
which agriculture comtributes nearly 90 per cemt. Both the trade balance and the overall balance as a ratio

of GDP remain negative. The apparent ineffectiveness of the exchange rate policy in improving the

Iscrnational Monetary Fund (IMF) Articles of Agreement. Article 1, Sec ii.

raational Mooetary Fund (IMF) Annual Reponts, Exchange Arrangemen
Exchange Restrictions, 1983-1989.
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competitiveness of the export sector and the current luck of empirical siudies evatuating such policies, in
analyze the impact of currency devaluation and related macroeconomic policies on Malawi's trade halance,
balance of payments, and overall economy.

In an attempt to analyze the effects of successive currency devaluations amd  various
macroeconomic policies on Malawi's economy, three approaches to the balance of payments analysis were
employed in the study. These included the elasticities approach, the absorption approach and the monctary
approach. The major hypothesis advanced in the study is that currency devaluation leads 1o an
improvement in the trade balance and balance of payments.  From cach of the three theoretical nusdels,
testable hypotheses in support of the major hypothesis were formulated.  The null hypotheses in the
clasticities approach were as follows: (a) that currency devaluation leads 1o an increase in the real exchange
rate: (b) that Malawi's trade balance will respond positively to a currency devaluation; (¢) that the apparent
failure to observe an immediate improvement in the trade balance in Malawi is associated with the J-Curve
effect; and (d), that exchange rate and price transmission clasticities are not significantly different from
one. The null hypothesis associated with the absouion approach was that currency devaluation improves
the balance of payments due (; (a) the expenditure switching effect, and (b) a relative decline and increas

in the consumption of traded and non-traded goods, respectively.  Using the assumptions of purchasing

power parity, perfect capital mobility and perfect arbitrage, the monctary madel predicts that a nominal
devaluation will have a one to one effect on domestic prices. Under these circumstances, the testable
hypothesis in the monetary approach was that a devaluation will gencrate an increase in the demand for

mneywhi;h\ﬁllinmladmmmmyi; yement in the balance of payments, as long as domestic

credit is kept constant

Although the three approaches to balance of payments analysis have differemt assumptions they

currency devalustion will not lead to an improvement in balance of payments unless the associated increase
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in the real exchange rate.

8.2 Empirical Results

A partial equilibrium model was used as the main framework for testing the hypotheses related
w the clasticities approach to balance of payments, whereas a two good general equilibrium model.
developed by Swan and Salter, was used in testing the hypotheses in the absorption approach. The

tollo ving section presents the main findings of the empirical estimations.

8.2.1 Malawi's Exchange Rate Determination

The effects of currency devaluation and other factors on Malawi's real exchange rate were
examined using maximum likelihood econometric procedures.  Empirical estimates from the analysis
suggest that successive nominal devaluations have a small but positive effect on Malawi's effective real
exchange rate in both the short-run and long-run. The effective real exchange rate appears to adjust to the
desired or equilibrium real exchange level with a one year lag. However, a substantial portion of the
adjustment appears (o take place within the current year. The results also suggest that quantitative
restrictions exert the greatest negative effect on the real exchange rate followed by the terms of trade,
domestic credit and capital flows.

The implication of these findings is that for a nominal devaluation to lead to a real depreciation
in the effective rcal exchange rate, quantitative restrictions should be eliminated and domestic credit
controlled.  The control of domestic credit requires a reduction in public expenditure and/or a restriction
in the growth of money supply. ‘he findings in this study are consistent with observations made by
Edwards (1989) that if nominal exchange rate change is accompanied by expansive domestic credit policies,

the corrective effect of a devaluation on the real exchange rate will be greatly diminished.

8.2.2 Price and Exchange Rate Tramsmissio

For e real exchange rate to influence producers’ and consumers’ decision making, signals of
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price incentives must be transmitted throughout the economy. A unitary elasticity of price transmission
or pass-through implies that changes in the exchange rate and foreign prices are completely transmitted to
the domestic economy, whereas a less than unitary elasticity implies a less than perfect transmission. Based
currency denominated import price are tiansmitted o Malawi's import price in Malawi was estinated (o
determine whether information generated by a currency devaluation moves in the fashion postulated by
trade theory. In addition, the effects of a partial market liberalization and the disturbance and closure of
Malawi's major trade route on the import price were analyzed. The estimated coefticients strongly support
the hypothesis that changes in the real exchange rate are fully transmitted (o the real domestic price of
imports in both the short-run and long-run. However, the results appear to reject the hypothesis that
changes in the real foreign denominated import prices are fully transmitted o donestic import prices over
the same period.

The partial market liberalization policy implemented as part of the IMF structural adjustment

partial price deregulation and the subsidy removal program that were instituted in 1985 are likely 10 have
created a favorable environment for competition and increased efficiency in resource allocation.  The
downward pressure on the aggregate import price is likely to have been generated by increased availability
of goods and services.

The disturbances and closure of the Mozambique trade route appear (0 have had a significam
inflationary effect on the real price of imports. The increase in the price of imports associated with the
closure of the trade route is estimated at 14 per cent in the short run and 24 per cemt in the long run. The
role of currency devaluation is to improve the trade balance through the differential effect on the volume
of imports and exports. If the change in the real exchange rate is fully transmitted to domestic impon
prices as indicated by the results in this study, then the apparent failure of the exchange rate policies o

improve trade balance in the Sub-Saharan

Africa should be attributed to other factors and m inflexibility

in the price of imponts. Trade balance can only improve if policy targets the factors that inhibit rapid
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adjustment to relative price changes.

8.2.3 The Effect of Currency Devaluation on Malawi’s Trade Balance

The hypothesis that currency devaluations lead to an improvement in trade balance through changes
in the real exchange rate was tested using static and distributed-lag models. Dynamic models indicate the
with a 0.90 per cent rise in the trade balance three years after the devaluation. Since the lagged trade
balance responsiveness to a change in the real exchange rate does not sufficiently offset the decline in the
first two years, the full effect of the hypothesized J-Curve effect does not apply.

The analysis suggests that a one percent rise in real domestic income would result in 30 to 50
percent reduction in the trade balance whereas changes in real foreign income do not appear to have any
discernible effect on trade balance. The unresponsiveness of the trade balance to changes in foreign income
may be attributable in part (o the unmanufactured nature of Malawi's expont commodities and also to the
development of unfavorable market conditions in the major importing western countries. Tobacco, in
particular, is a major source of export earnings and this commodity faces market problems in the west since

effectiveness of the exchange rate policy appears t0 have been partly limited by the disturbance and
eventual closure of the Mozambique port, a feature that highlights the difficulty for domestic policy of
dealing with external factors and disturbances.

Evidently, an extended mix of domestic and external policy charges may be necessary to achieve

the desired improvements in trade balance. Proposals have included regional integration (Koester 1993),
further domestic market liberalization (Valdes 1993) and the need for more open importing policies in

developed country markets.
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8.2.4 Expenditure Switching Effect of a Currency Devaluation on the Consumption of Traded and
The hypothesis that currency devaluation has an expenditure switching effect on the consumption

of traded and non-traded goods was tested using an almost ideal demand system (LAIDS) of equations.
Traded goods included the domestically manufactured items and imponts for final consumption.  The
difference between the value of total private consumption and traded goods constituted the value of mon-
traded goods. Seemingly unrelated regression equation parameter estimates from the empirical analysis
do not appear to support the hypothesis that currency devaluation has a significant price and income eftect
on the consumption of traded and non-traded goods. The elasticity estimates from the LAIDS nundel show
that locally manufactured goods are substitutes for imported goods, However, the estimated cross-price
elasticities for non-traded goods with respect to prices of traded goods are negative.  This finding implics
that both imports and domestically manufactured goods are complements (o non-traded goods, comrary o
the widely held notion that these are substitutes. Since non-traded goods are predominantly raw agricultural
products, and manufactured and imported goods are mostly highly processed products, the complementary

relationship between the two product categories is consistent with reality.

Although locally manufactured goods and imported goods are substitutes, the proportion of the
Iatter (0.7 per cem) is so small that the impact of the substitution on external balance would be minimal,

The bulk of Malawi's imports are goods for intermediate

consumption such as fertilizer, pesticides and

s, oil, automotive and industrial products. Few, if any, of these products have close local
substitutes. Thus, an increase in the import price aficr a devaluation docs not scem able to induce any

significant substitutions that can contribute towards a restoration of balance of payments equilibrium,

tion and Related Macroeconomic F

A two-sector Mundell-Fleming model was used to analyze the effects of various macroccomomic

policies on Malawi's economy. The major macroeconomic variables analyzed included traded and non-

traded private consumption, traded and noo-traded investment (using private and public investment as
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proxies), levels of imports and exports, government consumption, supplies of traded and non-traded goods,
and demand for real money balances.

The results from this empirical analysis appear to support the hypothesis that consumption of
traded goods and non-traded goods are negatively and positively related (0 the real exchange rate,
respectively. However, estimated parameters in both the former and the latter are inelastic, indicating that
a devaluation-induced rise in the relative price or real exchange rate is unlikely to induce a decline and an
increase in the consumption of traded and non-traded goods, respectively, to levels that would significantly
contribute to the restoration of internal and external b "ance. Since relative price estimates of both traded
and non-traded consumption functions are inelastic, expenditure switching between the two goods is
unlikely. This observation complements the conclusion made in Chapter 5 that successive devaluations of
the Malawi Kwacha does not appear (0 have influenced Malawi's consumer behavior through the
expenditure switching effect.

Both the partial liberalization policy (price deregulation and subsidy removal) and the combined
comtractionary and expansionary monetary policies appear to have a slightly larger positive impact on traded
than non-traded goods, respectively. The increase in consumption for traded goods is probably due to an
increase in the size of wage employment, and therefore income level, associated with a potential price
deregulation-induced decline in real wages. The positive relationship between macroeconomic policy
vamhlesandhﬂhtﬁdeduﬂmqrﬂedmlsmlﬂmmndgeﬁmnfhexmmm’y
ry fiscal policy followed in the 1980s.

policy on aggregate demand had offsetting effects on con

Under such circumstances, it is unlikely that currency devaluation would have its intended effect oa internal

balance.

The estimates of Malawi's export supply and import demand functions are all inelastic. However,
m-:ﬁ:mnernmm:muexmﬂmmmlexcmgechntBmmahgofupmmm The
response of Malawi's exports to changes in forcign income also appears to be inelastic.

&mnfhmhwmeﬁumksﬁyﬂuﬁdgmﬂswhﬂmﬁmmy
manufactured m“mmnnsnhﬂwymhmﬁm&mﬁhexﬂm
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supply function. Since the aggregate supply function for traded goods includes manutacured pownds, the
higher responsiveness suggests that an increase in the real exchange rate stimulates import substitution
activity.
the expected decline in the production of non-traded goods, due to the resource reallocation etfect ot a
change in the real exchange rate, as suggested by the Swan-Salter model, did mot take place.  Several
explanations can be advanced for this adomaly. One is that the non-traded sector is semi-detached from
the market place where prices determine the opportunity cost of producing competing commoditics.
Secondly, government intervention, through price control and subsidies, distorts price signals (o the extem
that production of commadities does not reflect the true opportunity cost; and thirdly, the policy of food
self sufficiency makes maize, a major non-traded goods component and staple food in Malawi and
ncighboring countries, the highest priority crop, regardless of fluctuations in relative prices.

The effects of partial liberalization (price deregulation and removal of subsidies) on the supplics
of traded and non-traded goods appear to be negative and positive, respectively. A decline in output supply
is expected with an increase in the cost of production following liberalization-induced rise in input prices.
The production cost for non-traded goods is unlikely to be affected by the rise in the price of inpuis since
it uses little or no (raded inputs, and thus it is unlikely to predict with certainty the effect of an increase
in relative prices or the real exchange rate.

The combination of contractionary fiscal and expansionary monetary policies, and chsure of the
Mozambique trade route appear to have a negative effect only on traded goods. The negative relationship
between the supply of traded output and the combined macrocconomic policy instruments can he assaciated
t0 the latter’s inflationary effects on input prices and cost of production.

The empirical estimates in this study do not reject the hypothesis that invesuncit in the traded

goods sector, using private investment as a proxy, is negatively related w the real interest rate and
positively related (o expected output and levels investment in the non-traded goods sector, using public

investment as a proxy. The observed relationship between the real interest rate and private investment is
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hetween the former and the latter. The estimates also indicate that public investment adjusts to the
argeted or desired level with a lag. The change in the current investment level reflects 65 per cent of the
targeted or desired level of investment.  The difference between actual and expected output appears (0
account for approximately 18 per cent of the public investment within one year. A combination of a
contractionary fiscal policy and an expansionary monetary policy appears to have a negative effect on levels
of public investment. The effect of private investment on public investment appears to be positive,
implying that the two forms of investment are technologically complementary.

Gavernment consumption appears to be mostly a function of tax revenue. However, the parameter
estimates indicate that the adjustment in government consumption in a year represents approximately 42.6
per cent of the desired consumption levels,

Estimates of Malawi's demand for money are consistent with a priori expectations that real money
halance are negatively related to nominal interest rate, but positively related to the level of income. Both

the partial liberalization and macro policies are associated with a decline in the real money balances. The

ary policy is likely to result

inflationary pressure of the partial price deregulation and expansion
in reduced real money balances.
The estimated interest rate effect on real money balances in this study is slightly greater than that

suggested in a similar study, involving 31 developing countries, by Haque, Lahiri, and Montiel (1990).

The monetary approach to the balance of payments suggests that a disequilibrium in money market

can be used w explain the behavior of Malawi's balance of payments. Assessing the applicability of the
monetary approach to Malawi's balance of payments in this study is important for three reasons. First,

it provides an alternative framework for analyzing Malawi's balance of payments behavior to the elasticities
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approach and the absorption approach used in Pans Il and 111, respectively.  Second. the Malawi
government resorted o domestic borrowing in the late 1970s and throughout the 1980s as a mcans (0
finance its debt after alternative sources of financing had been exhausted.  Since an increase in the domestic
credit affects the money market equilibrium, the use of the monetary mode! (o analyze the implications of
such an increase is apparent. Third. Malawi's currency. the Kwacha, was successively devalued in the
1980s as part of the IMF/World Bank-sponsored structural adjustment program, with the aim of restoring
both external and internal balance. The theory of the monetary approach (o the balance of paymenis
hypothesizes that a currency devaluation will improve the balance of payments unless it is accompanicd by
an approximately equiproportional increase in the domestic credit.

In order to test the stated hypothesis, reserve flow and sterilization equations for Malawi were
estimated using both OLS and two stage least squares procedures.  This was followed by sterilization tests
using Granger's and Sims’ causality tests. Although most of the estimated coeflicients were consistemt with
a priori expectations, the estimated offset and sterilization cocfficiemts indicated the presemce of
sterilization, albeit less than complete. Granger's and Sims’s causality tests appear (o indicate the presence
of a two way causal relationship between domestic credit and foreign exchange reserves, m just from
credit to reserves as stipulated by the monetary model.  The indication that Malawi actively pursues a
sterilization policy and the apparemt existence of two-way causation other than one-way, as hypithesized
in the monetary model, implics that the monetary approach may ot be an appropriate framework fos

analyzing the behavior of Malawi’s balance of paymemts.

8.6 Policy Implications of the Research Findings

Trade theory suggests that the effectiveness of the exchange rate policy, particularly devaluation
of currency, in contributing to the restoration of internal and external balance is predicated on the change
in the real exchange rate and the absence of price and non-price distortions in the cconomy.  Results
reported in Chapters 2 and 3 indicate that a nominal devaluation, at least in Malawi, gencrates a small hut

positive increase in the real exchange rate, and that changes in the nominal exchange rate are fully reflected
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in the price of imports in both the short run and long run. However, the results also indicate that
quantitative restrictions exert the greatest negative influence on the real exchange rate, stifling the desired
effects of a currency devaluation. To a less extent, the terms of trade balance, domestic credit, and capital
flows also appear to have a negative effect on the real exchange rate. Thus, the apparent failure of

successive devaluations to lead to an improvement in Malawi's trade, as results in Chapter 4 indicate, does

a devaluation to generate a relative increase in the real exchange rate is undermined by extensive
governmient interventions through price and non-price mechanisms.  Since quantitative restrictions in
Malawi appear to have been imposed to deal with lack of foreign exchange, and as a means (0 generate

government revenue, contractionary fiscal policy, though restraint on government expenditure and domestic

borrowing, would provide a mechanism for reducing aggregate demand to sustainable levels.

traded goods and the real exchange rate, the estimated responsiveness appear inelastic. With low estimates
of export elasticities to relative price and foreign income changes, dependency on bulky raw agricultural
products, as a strategy for growth and development, needs to be re-examined. Export-led growth paints

an even bleaker picture for countries, such as Malawi, which depend on tobacco as the major source of

export eamnings.  Since tobacco has been categorized as a health hazard in most Western markets, its
potential as an export crop in developing countries is limited.

The results in Chapters 4 and 6 also suggest that the responsiveness of imports to changes in the

real exchange rate is inelastic, As long as there are no locally available substitutes to imported goods, and

payments.
Currency devaluations are expected (0 contribute o resource allocation and interaal balance though
the expenditure switching mechanism. Since results of the empirical analysis in Chapter 5 do not support
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mechanism, other options, such as price incentives, should be considered as viable instruments for adjusting
the product combinations to desired proportions.

Results of the monetary approach tw the balance of payments indicate that Malawi has heen
actively pursing sterili. ..ion policy. Although the maodel yields plausible estimates, particularly with
respect to the money demand component, the indication that sterilization exists remders the monclary
approach 10 the balance of payments analysis less applicable to Malawi’s economy. This comclusion is
expected considering that Malawi’s money market is underdeveloped and that the monctary authoritics
resorted to foreign exchange rationing as a mechanism of dealing with halance of payments crisis in the

1980s.

Although this thesis has attempted o analyze the effects of successive currency devaluations and
related macroeconomic policies on Malawi's economy, it does not show the interdependence of various
policies on target variables such as trade halance or levels of imports, exports, and investment.  This could
as beginning values. Aleratively, the interaction of various policy variables on economic performance
can be accomplished by using a computable general equilibrium model as the empirical framework. As
discussed in Chapter 6, CGE models are now undoubtedly the best empirical tools with which 0 measure

the impact of macrocconomi policies on houscholds. However Sarris (1990) observes that they require

much effort and extensive resources o build and that they are daa intensive.  The author also comends

that these models are complex and obscure, making simulated results difficult to trace or explain. In

support of Sarris's contention, Pinstrup-Anderson (1990) argues that since many developing countrics
exhibit production dualism in which semi-subsistence and fully market-oriented farm bouscholds coexist,
the problem of accounting for non-market activities in the semi-subsistence sector renders CGE models less
applicablc t0 the cconomy-wide analyses of these countrics.

Double-log models were used in the estimation of supply of traded and non-traded goods, implying
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a constamt_elasticity of substitution between factors of production.  Since the assumed Cobb-Douglas
production function specification was not empirically determined or tested, the parameter estimates may
not he a true reflection of Malawi's production structure.  Future research needs to establish appropriate
functional forms for estimating supply parameters.

The aggregate commodity supply functions estimated in Chapter 6 provide a general indicator of
how exports respond to relative price and foreign income changes. In order to determine how commoditics
respond to relative input and output prices, a multi-output functional form, as discussed inChambers (1988)
nceds to be investigated.

This study estimated the effect of a partial price deregulation and the removal of subsidies on the
supply and demand of traded and non-traded goods only up to 1987. However market liberalization on
a wider scale was instituted by an Act of Parliament on 1987. Future studies on the supply and det.and
of traded and non-traded goods needs to extend the data base to current values and to account for the

extended liberalization,
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Appendix 1

Table 5.8 Seemiagly Unrelated Regression (SUR) Estimates of the Non-linear AIDS Moedel

Static Models - Dymamic Mmiél )
Parameter Estimate SE Estimate SE ]
o 0.827° 0.013 07680 0.033
1-2) . 0042 0.026
" 0.182¢ 0.046 0.181° 0.049
Yo -0.028° 0.016 0.034° 0.016
Yo 0.153° 0.034 0.147¢ 0.038
B, 0.587° 0.025 -0.068° 0032
@ 0.071° 0.017 0.044° 0016
(-2 . 0.100 0042
Yo 0.005 0013 0.005 0010
Yo 0.024 0015 0.029¢ 0012
B, 0.047¢ 0012 0.032¢ 0.013
o 0.101° 0024 0.191° 0036
-3 ] . 0.138 0.049
Yo 0.130° 0037 0.118° 0038
B, 0.012 0018 0.036 0.024
LLF 132354 134225

%’.“YQ'NWMMfHI.jflr w31, Inndirqiﬁeﬂmuﬂm
imports and domestically manufactured goods, respectively;

A= Mmﬂldjmwﬁm fori=1,..%

LLF = the value of the log likelihood function; and

. ud“Wyiﬂﬂmsk?ipa&ﬂﬂym%hwkwd;
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Table 5.9 Three Stage Least Squares Estimates of the Nou-linear AIDS Model

Static Models B - Dynamic Bj;ylel

Parameter Estimate SE o 7ﬁi§s(in§;gg e SE

o, 0.818° 0.013 0778“ 0.024
(1-2) - - 0.024 0.017
T 0.182° 0.053 0.139* 0.034
"2 -0.035¢ 0.017 -0.028* 0.010
Y -0.128¢ 0.029 -0.111* 0.027
B, -0.080° 0.033 -0.104* 0.035
o, 0.062° 0.012 0.039* 0.007
a-a) - - 0.105* 0014
Yo 0.000 0.009 0.003 0.004
T2 0.026* 0.009 0.026* 0.009
B, 0.056° 0.017 0.043* 0.013
o, 0.119* 0.019 0.183* 0.023
(1-) - - -0.129 0.023
T 0.012¢ 0.030 0.085* 0.023
By 0.024 0.018 0.061* 0.023

SO 18.500 14410

SO = a statistic defined in equation (5.41).
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Table .10 Estimates of Uncompensated Demand Elasticities of the AIDS Model

Static Models Dynamic Model
Non-traded Imported Domestically Expenditure
Manufactured

Non-Traded -0.708 -0.031 -0.031 0.924

(0.065) (0.019) (0.047) (0.033)
Imported -1.027 -0.986 0.625 1.763

(0.316) (0.198) (0.260) (0.190)
Domestically -0.855 0.146 -0.246 1.069
Manufactured 0210 (0.097) 0.217) (0.105)
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WCP1 = Percentage change in the world consumer price index; MnPrice = Wholcsale price index in the
manufacturing/industrial sector; Drate = Discount rase;
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K-Flo = Net capital flows;
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M2): D.cred = Domestic credit; Rsev = Foreign reserves;



Exchange Rates Percent
Year Gemmany UK Zmbabwe S Afica Zambm USA  Devaluatin
D64 0.9 199 100 100 100 071 000
P6S 0.8 2.00 100 100 100 on 0.00
D66 0.B 200 100 100 100 on 0.00
D67 0.8 200 102 102 102 0N H.00
D68 021 199 17 116 [81) 0383 0.00
D6y 021 199 n L% n 083 0.00
B70 023 2.00 1% 16 7 083 0.00
| :2)] 024 203 124 17 1§ 083 0.00
.27} 025 201 123 104 e 080 000
P73 031 201 135 B 126 082 0.00
P74 0.33 197 153 124 131 0.84 0.00
P75 035 192 138 118 134 0.86 0.00
P76 0.36 165 146 105 128 091 0.00
B77 039 158 143 104 14 0.9 0.00
D78 042 162 125 097 105 084 0.00
| 0 045 173 120 097 103 082 0.00
D80 045 189 126 104 103 0.81 0.00
B8l 040 182 130 103 103 090 0.00
D82 043 185 139 098 1M 106 5.00
D83 046 178 16 106 094 in 2.00
D4 0.50 189 14 098 0 141 1.00
b8s 0.58 223 107 0.78 0.63 172 5.00
D86 0.86 2.7 1] 0.82 025 186 P50
p87 123 3.62 133 109 025 221 20.00
D8s 146 4.56 142 10 0.31 2.56 500
D89 147 4.52 131 105 021 2.76
%0 169 487 (81} 105 009 27
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