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Preface
This paper is part of an on-going study by O D I on 'The Impact of Drought on SubSaharan African Economies and Options for the Mitigation of Such Impacts by
National Governments and the International Community', with support from the
Overseas Development Administration and the World Bank. Earlier versions of the
paper were presented at a seminar on 'Mitigating Drought in Developing Counties:
The Contribution of the U K Institutions', held at the Institute of Hydrology,
Wallingford on 7 September 1993; the S A D C Colloquium on 'Management of
Drought in Southern Africa', Harare, 13-16 September 1993; at the Institute of
Development Studies, University of Sussex at a workshop on Linking Relief and
Development, 28 March 1994, and at work-in-progress seminars at O D I and in
Washington, D C in June 1994. The paper has benefitted substantially from
comments by participants at these meetings.

Summary
Whereas the physical aspects of drought, agricultural impacts, government and
donor responses as well as household, coping and survival strategies in the event
of drought have been well studied, there has been little research on either the nonagricultural or economy-wide macro-economic impacts in sub-Saharan Africa. This
Working Paper reports provisional findings of an O D I study intended to fill this
gap. A new framework is developed within which to understand the wider
economic impacts of drought and explain why some economies are more
susceptible to drought than others. Provisional findings of the study include:
• drought shocks have large, but highly differentiated economy-wide impacts. The
likely frequency, scale and character of these impacts depends on the inter-action
between economic structure and resource endowments, as well as more
immediate short-term effects;
• counter-intuitively, relatively more developed economies in Africa may be more
vulnerable to drought shocks than least developed or arid countries in terms of
macro-economic aggregates and rates of economic recovery;
• different regions of Africa are experiencing different longer-term climatic ffends
which imply that sub-regional strategies are required for mitigation and relief of
droughts;
• in the least developed countries, drought should be viewed and treated less as an
exogenous shock, as is currently done, and more as a structural problem;
• although the existence of structural adjustment programmes can exacerbate
adverse economic and humanitarian impacts o f drought shocks, such programmes
also provide a framework within which the broader economy-wide impacts may
be more effectively contained.
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1. Introduction

1.1

Context of the study

Drought is Africa's principal type of natural disaster. Droughts, however defined,'
are frequent and severe in many African countries as a result of the extreme rainfall
variability in the extensive arid and semi-arid areas and the poor capacity of most
African soils to retain moisture. Many sub-Saharan African (SSA) economies are
widely perceived as being particularly vulnerable to the effects of drought as a
result of the importance of rain-fed agricultural and livestock production in G D P ,
the limited infrastructure, and the low levels of per capita income. Moreover, parts
of the Sahelian belt have recently been coping with an increasingly dry regime,
with rainfall significantly below the norms of the period prior to the 1960s (Hulme,
1992; 1993). The presence of armed conflict in several countries greatly
exacerbates the effects of drought and is frequently responsible for turning drought
into famine. Since the 1980s, economic decline and structural adjustment problems
have also made many S S A economies potentially more vulnerable to internal and
external 'shocks' (Elbadawi et al., 1992).
From an economic perspective, 'agricultural drought'^ may be viewed as an

' Droughts are notoriously difficult to define and there is an extensive literature on
their definition. For example, Glantz (1987) in a widely cited review, distinguishes
meteorological, hydrological, agricultural and social drought. A general working
definition of meteorological drought is 'a reduction in rainfall supply compared with
a specified average condition over some specified period' (Hulme, 1993). In an African
context this is typically a period of a year or more. Hydrological droughts pertain to
the impacts of a reduction in precipitation on surface or sub-surface water shortfall and
so may lag behind periods of agricultural or meteorological drought (Wilhite, 1993).
Social drought relates to the impact of drought on human activities, including indirect
as well as direct impacts. The difficult issue is that of establishing the basis of
comparison because 'drought' as a concept is derived from recognition of impacts. But
the relationship between rainfall variability and impacts depends on the specifics of a
particular agro-ecological zone or the economy. A n issue for investigation is, therefore,
an economically useful definition of drought.
^ Agricultural drought is defined as a reduction in moisture availability below the
optimum level required by a crop during different stages of its growth cycle and
resulting in impaired growth and reduced yields. It should be borne in mind that there
are a number of other factors which also determine crop yields, such as reduced input
of fertiliser, lack of weeding, the presence of pest and crop diseases, lack of labour at
critical periods in the growth cycle, unattractive producer prices and overall market

exogenous, but internal, supply-side shock which is widely recognised as resulting
directly in sharp reductions in agricultural production and employment, reduced
export earnings, widespread losses of assets, and other losses associated with
declines in rural income. In addition, meteorological drought may result i n
hydrological conditions that have a direct impact on non-agricultural production,
including hydro-electric power generation, and on human water supply. The
combination of these direct impacts, indirect linkages and multiplier effects implies
that the economy-wide consequences of a drought shock could be considerable.
There has been little research, however, on either the non-agricultural effects or the
economy-wide macroeconomic impact of drought in S S A . '
In contrast, the physical phenomenon of drought and rural household coping
mechanisms and survival strategies have been extensively studied. Most previous
studies have examined physical aspects of drought, government and donor
responses, or household coping and survival strategies.'' These studies are
important i n contributing to a broader understanding of drought and to the design
of more appropriate drought relief responses. They also have important implications
at the aggregate level for the macroeconomic and financial impact. However, they
do not directiy address these latter issues of the economy-wide consequences of
drought.
S S A governments and the international community have typically responded to
droughts by mounting large-scale relief operations. These absorb substantial
resources of the affected countries and of the aid programmes of donor
organisations.' This primary objective has invariably been to minimise suffering
and the loss of human life. Food aid, much of it for use in direct, free distribution
programmes within the affected areas, has bulked large in the forms of assistance
provided by the international community. For example, food aid, and commercial
imports o f grains by governments of affected countries, and associated logistical
costs, totalled some US$4 billion in the response to the 1991/92 drought in

conditions. It may therefore be difficult to assess the relative impact of reductions in
moisture from other factors.
' The comparative lack of research in this area was one of the main findings of a
preliminary study by the World Bank (1991b).
* For example, Chen (1991), Downing et al. (1987), Dreze and Sen (1989), Glantz
(1987), Sheets and M o n i s (1974).
' For instance 7.5% of the U K aid programme was expended on the response to
the drought and famine crisis in Africa during the financial years 1984/5 and 1985/6
(Borton et al., 1988).

Southern Africa." In contrast, the importance in an emergency of non-food items,
such as for water schemes, essential drugs, livestock preservation and provision of
agricultural inputs, has apparently not been fully recognised (Thompson, 199.3;
D H A , 1992). Moreover, efforts designed expressly to mitigate the impacts of
droughts prior to their onset have generally been accorded even lower priority.
The response to the 1991/92 drought in Southern Africa was somewhat different.
Some members of the international donor community displayed far greater
willingness to provide balance-of-payments support in response to that crisis than
following any previous drought.^ However, this may reflect less a change in
attitude than concern about the continuance of structural adjustment programmes
being implemented in several countries in the region. Many donor responses to the
crisis continued to overlook or give only limited attention to the impacts of
droughts on the economy in general, for instance on foreign-exchange availability
and government expenditures.

1.2

Objectives of the ODI study

The current O D I study aims to examine in more detail the issues relating to the
macro or economy-wide and financial impact of drought. More specifically, the
objectives of the study are to:
i)

assess the impact of droughts on the economies of SSA at the national level,
on the implementation of structural adjustment programmes and also on the
provision of services by national and local governments;

" This approximate estimate of the food-related costs of the drought response first
appeared in U N Africa Recovery Briefing Paper No. 9, subsequently restated in WFP,
1993: 22. The costs of drought-related maize and other cereal imports by governments
and as food aid was approximately US$2.5 billion in 1992/3.
' For example in 1992 the World Bank approved a $150m. Emergency Recovery
Loan to Zimbabwe and made additional drought-related modifications to credits of
$50m. for Malawi and $100m. for Zambia. The U K O D A provided both Zambia and
Zimbabwe with £10m. (approximately S18m.) in balance-of-payments support for
drought-related imports between March and June 1992. Some donors, for example
Germany, modified existing financial assistance to allow these funds to be used for
procurement of drought-related food and other imports. The United States also
organised large 'blended' packages of support for food imports including export
credits, food aid credits and grants to Zambia and Zimbabwe to address the direct
balance-of-payments aspect of the drought. Other food aid donors also provided a
combination of programme aid to relieve balance-of-payments pressures as well as
conventional relief for distribution to affected populations.

ii)

discern the ways and extent to which economies attempt to adapt to the
drought 'shock', since this is essential to understanding the consequences of
drought and for the formulation of appropriate policies;

iii)

review the means by which national governments and the international
community currently respond to the impact of drought on the affected
economies and on government service provision and to estimate the financial
costs of such responses: and

iv)

identify those measures open to national governments and the international
community which are best able to increase the ability of economies to
weather the impact of drought whilst remaining sympathetic to the objectives
of structural adjustment programmes supported by the international
community.

The 1991/92 drought in southern Africa, which affected economies in the process
of implementing substantial structural adju.stment programmes and in which donor
agencies have significant commitments, has thrown the issue of the economic
impact of droughts into sharper focus than was perhaps the case in earher droughts
in the Sahel and the Horn of Africa. It has underscored the need for a higher level
of contingency planning. Fuller understanding of the economic impacts of droughts
and the availability of tested policy models or approaches for rapidly assessing the
implications of potential drought-induced economic shocks would make drought
contingency planning and responses more effective.

1.3

Method of study

There are considerable methodological difficulties in isolating the impact of a
particular exogenous shock from underlying trends, as well as from other internal
and external factors influencing economic performance, such as movements in
prices of major imports and exports, changes in government economic policy,
booms and slumps in the world economy or effects of civil or international conflict.
It was therefore decided to adopt an eclectic approach for the purposes of this
study, using a mixture of quantitative and qualitative analysis. The quantitative
analysis is partial, involving a combination of regression analysis and examination
of movements around trends, 'before-and-after' impacts of drought and forecasts
versus actual performance of key economic indicators. Other relevant studies are
drawn upon, including those which have entailed the construction of Computable
General Equilibrium ( C G E ) models, input-output tables and social accounting
matrices. However, the O D I study does not itself entail the construction of such
models. In part, this is because, as discussed below, it was decided to examine the
impact of drought on a number of S S A economies, limiting the time available for
the analysis of any one country. Furthermore, a number of the impacts of drought
are qualitative and not easily captured within the framework of a formal model.

It was decided to examine the macroeconomic and financial impact of drought in
a number of countries in the Sahel, East Africa and Southern Africa in order to try
to ensure that the findings of the study were broadly applicable in all drought-prone
S S A countries. Countries engaged in external or internal conflict were generally
excluded because of the additional disruption this caused to the public and private
sectors and to the collation of reliable economic data. The most detailed case study
prepared as part of the study is of Zimbabwe's experience of drought since
independence in 1980 (Benson and Clay, 1994; Robinson, 1993). Zimbabwe was
chosen for four reasons. First, it has experienced three major droughts since
independence in 1980. Second, it is relatively developed in comparison with most
other sub-Saharan economies, in terms of intersectoral linkages and significant
flows of funds. This implies that the impacts of drought are less obvious, thus
warranting study. Furthermore, there may be important lessons for other S S A
economies at earlier stages of development. Third, the 1992 drought relief operation
was far broader than previous ones in much of S S A , entailing the provision of nonhumanitarian as well as emergency food and other humanitarian relief supplies.
Fourth, the data set pertaining to the country is relatively good, enabling statistical
analysis of macro and sectoral aggregates.
Further desk-based statistical studies of the relationships between economic
performance and variability in rainfall and rainfall-related agricultural activity were
undertaken for five other countries - Burkina Faso, Ethiopia, Kenya, Senegal and
Zambia. These countries were selected to provide a range of different agroecological zones and economic structures (Benson, 1994). Finally, case studies of
specific policy areas were undertaken, including the interlinking issues of drought
and market reform in Kenya (Thomson, 1994a) and drought and public expenditure
in Namibia (Thomson, 1994b). A s the study is concerned with the relationship
between a physical phenomenon - variability in rainfall (precipitation) - and
economic activity through an often complex set of possible relationships, a 'state
of the art' review was also commissioned from a climatologist to look specifically
at the regional incidence of drought including possible differences in the pattern of
rainfall variability and drought risk, and whether these phenomena are changing
over time (Hulme, 1993; 1994). It was felt that with speculative accounts in the
media and elsewhere, for example following the drought of 1991/92, about longterm decline in rainfall in Southern Africa driven by global warming and associated
with environmental degradation, economic and social research needs to be carefully
related to a state of the art understanding of trends in natural phenomena.

2. Differences and Similarities: Potential Impacts of
Drought on Sub-Saharan African Economies
There is a powerful, even dominant, conventional model of the drought
phenomenon that constructs the policy agenda as one primarily of famine
prevention and mitigation. A t a level of visual images, drought implies withered
crops, emaciated cattle and human hunger. The policy agenda is then to anticipate
this impending natural disaster and to mitigate its effects by a combination of
measures to reduce its impacts on agriculture, to improve grain storage and to
implement famine relief measures. Perceived in these terms, the drought-famine
syndrome is particularly a problem of the poorest economies and of rural people
in marginal and arid areas.
The conventional view of factors which differentiate S S A and other economies in
terms of vulnerability to drought would probably be encompassed by four factors:
• the 'level of development', for which G D P per capita is most widely used as a
proxy;
• the share of rainfed agricultural and livestock production in both G D P and
exports;
• agro-ecology in terms of the proportion of land area which is arid and semiarid;" and
• levels of household self-provisioning.

The exploratory study that preceded this more in-depth exercise provisionally
reflected that view:
Most Sub-Saharan African (SSA) economies are highly vulnerable to the effects of
drought owing to the importance of rain-fed agricultural and livestock production in
GDP and exports and thus in the maintenance of food security. Limited

* For example, land areas are widely classified in terms of annual mean potential
evapo-transpiration (PE) whilst also taking into account elevation and soil type (Le
Houerou et al., 1993). Semi-arid areas, in which cereal production is likely to be
subject to limitations because of moisture availability, are defined in terms of annual
rainfall falling below an average P E level of 0.65% (R<0.65 PE). Arid areas unsuitable
for rainfed cereal cultivation under normal circumstances represent an agro-ecological
zone defined by R<0.35PE (Hulme, 1994).

infrastructure, and the low levels of per capita income also increase their
vulnerability to droughts. (World Bank, 1991b)
A fifth factor in increasing vulnerability has been the process of economic change
which has occurred broadly since the second oil price hike of 1979/80:
Furthermore, since the 1980s, economic decline and sdiictural adjustment problems
have made many SSA economies potentially more vulnerable to any internal or
external "shocks", including drought, (ibid.)
However, the review of drought impacts on selected African economies undertaken
for the present study as well as, importantly, some of the policy analysis
undertaken of the consequences of the Southern African drought of 1991/92,
suggest a more complex perspective on the interaction of drought shocks with the
economy. Some background 'state of the art' knowledge on these issues, including
the preliminary results from this study which have been disseminated at various
points over the past year, is therefore presented to provide a context for the
subsequent more detailed discussion. Issues considered are environmental diversity,
intersectoral linkages, intensity of water use in the economy, the role of financial
systems, publicly managed productive and distributive systems and public revenue
and expenditure.
Environmental diversity and the rural economy Environmental differences
amongst countries are an obvious aspect of the interaction between drought and
economic performance. Drought vulnerability cannot merely be viewed as
approximately synonymous with aridity and, in agricultural terms, the problems of
arid, agriculturally low-potential areas. Countries with greater environmental
diversity appear less likely to be afflicted with country-wide agricultural or
hydrological drought but may, nevertheless, be seriously affected by severe drought
shocks. This notion of environmental diversity implies an interaction of scale
(spatial area), elevation and prevailing air mass weather systems.
Those countries with large areas generally unsuited to rainfed cereal and other
agricultural production are likely to experience frequent and severe drought,
precluding significant rainfed production.' Predominantly semi-arid countries are
likely to experience economy-wide droughts only as an extreme event, perhaps as
in the case of Zimbabwe and Zambia in 1991/92. Other national economies,
including possibly Ethiopia and Kenya, are, according to historical record, unlikely
to experience a drought affecting the whole of their agricultural economy. Such
differences in drought risks are likely to imply spatial differences in levels of socioeconomic adaptation to drought. More developed coping mechanisms in more

' According to the F A O agro-ecological zoning classification, these are areas where
the ratio of rainfall to potential evapo-transpiration (R/PE) is 0.35 and below. Botswana
and Cape Verde would probably be in this category.

drought-prone areas imply that drought may, in fact, have a larger economic impact
in less drought-prone regions. Systems exposed to high risk of drought adapt
through investment and water-resource management practices to these marginal
conditions. However, systems take some time to re-adapt to changing risk of
drought shocks. This view of adaptation introduces the possibility of non-linearities,
whereby only extreme, more improbable events involve significant economy-wide
impacts. This hypothesis is explored below through a selection of case studies for
countries in different environments.
The current status of research on climatic change indicates that certain regions of
Africa have displayed differing climatic trends over the period since decolonisation,
i.e. broadly since the early 1960s. Hulme (1994) compares three regions: the Sahel,
East Africa and South-East Afirica.'" The Sahel has experienced a significant
decline in average rainfall levels, defined in terms of a comparison between the
three decades before and after 1960. In contrast, for over a century the South-East
African region of austral rainfall has experienced a quasi 19-21 year cycle of one
relatively wet and one relatively drier decade. The East African region is not
affected by either significant trends or cyclical patterns in rainfall regime.
These distinct regional differences have potential implications for agriculture, water
management more generally and the possible economic consequences of drought.
The Sahelian economies have, in effect, been confronted with an increasingly
unfavourable environment that requires and rewards adaptation through riskreducing strategies in the rural economic systems." The quasi-cycles of SouthEastern Africa may pose especially difficult problems of hazard management and
investment decisions because of the non-random nature of drought. Decisions based
on rainfall or hydrological information for only part of the full cycle, or which
assume random distribution of drought years rather than taking account of the
actual rainfall cycle, potentially increase the exposure to drought hazards.

Intersectoral linkages First, the effects of a drought shock will be amplified
through the economy to the extent that the agricultural sector draws on intermediate
goods and inputs from the non-agricultural sector and, similarly, to the extent that
the non-agricultural sector is dependent on raw materials from the agricultural
sector. Second, higher levels of non-agricultural sector products and services in the

For purposes of statistical analysis of rainfall patterns, the Sahel is defined as the
region lying between 9 and 15 degrees latitude and extending eastwards to the Somali
border; East Africa is defined as Uganda, Kenya and Tanzania; and South-East Africa
is defined as the region lying between -16 and -26 degrees latitude and east of the 23
degrees longitudinal line.
" For example, Davies, S. (1993) provides substantial evidence of such adaptation
which, at the level of household and specific groups, may imply transitional stress and
impoverishment.

final expenditure of the agricultural sector also imply larger second round effects
of drought shocks.
Dualistic economies represent a .special case. Such economies consist of a
'traditional' rural economy, entailing a high level of self-provisioning, which coexists with a 'modern' economy involving an export-oriented, usually extractive
sector, closely integrated with a service sector. Dualism is a characteristic feature
of many S S A economies, including South Africa which has the highest per capita
G D P . Drought w i l l affect only part of a dualistic economy unless the exportoriented extractive sector is water-intensive. The implication is that drought impacts
will depend on differences in economic structure that cannot simply be captured by
G D P differentials and the share of agriculture in the national product. The
relationship between the economic structure of a country, including its natural
resource endowment, and the impact of a drought shock, are spelt out more fully
in a typology of African economies presented below.
Intensity of water use in the economy Drought is primarily seen in a S S A
context as a problem of agriculture and animal husbandry. However, drought as a
hydrological phenomenon - with variability in rainfall affecting inter-temporal
storage of water in natural and artificial surface and sub-surface storage systems,
as well as surface flows - may have a wider impact, depending on the water
intensity of other sectors. A high proportion of irrigated agriculture in S S A is
dependent on intra-annual surface storage. Hydro-electricity is also an important
.source of energy in several African economies." Some industries are relatively
water-intensive users, with availability of potable supplies for their labour force
also possibly affecting operations. Certain services such as tourism, especially of
the scenic safari type, are potentially drought-vulnerable. Finally, an adequate and
safe water supply is required for human use. Large urban populations are dependent
on possibly drought-vulnerable storage and supply systems, and, depending on the
balance between investment and maintenance of water supplies and growth in
population, urban populations may become more vulnerable to hydrological drought
over rime. The vulnerability of rural populations to drought depends on the degree
of adaptation of supplies drawn upon to variability in rainfall, hydrological flows
and re-charge rates. The balance between growing demand for water from a wide
range of users and supply which is dependent on investment, maintenance and
management, including the water pricing regime, could imply considerable intercountry and intra-country differences in vulnerabihty (Winpenny, 1994)."

These include Zambia, Zimbabwe, Ghana and a post-war Mozambique.
" For example, the former homelands in South Africa and communal areas in
Zimbabwe had large concentrations of vulnerable people in 1992. In Zimbabwe, the
Bulawayo and Mutare urban areas with concentrations of consumers and industry were
also far more vulnerable than the capital, Harare.

Role of Financial systems The level of evolution of financial systems is not linked
in any simple linear way to levels of G D P . However, the size and structure of the
private financial sector, involving banks, other intermediaries and elements of a
private capital market, will have potentially significant implications for the way an
economy adjusts to drought and other economic shocks and the response options
available to public authorities. Following a drought shock, there may be reductions
in rates of borrowing for investment and maintenance. Possible declines in private
sector demand for imported raw materials and intermediate goods may also reduce
demands on the financial system. However, affected enterprises are likely to face
reductions in their financial balances and will therefore seek to increase their
borrowings through extended lines of credit and so forth. Increased public sector
budgetary pressures and parallel pressures on the public foreign-exchange account
due to increased public sector imports could also place additional strains on the
financial system, depending on how such gaps are financed. The options available
to public authorities in meeting these gaps may also have implications for the
impact of the drought shock on the economy.
Publicly managed productive and distribution systems A t independence, most
African economies inherited public enterprises for agricultural marketing,
electricity, water supply, waste disposal and transport. Public institutions are also
largely responsible for formal human resource development and social welfare
provision through education, health and other social services. In addition, postcolonial Africa experienced, at least initially, additional public sector involvement
in both agricultural and non-agricultural sectors. SubsequenUy economic reforms
and the growth of both informal and regulated sectors have further modified,
sometimes reducing, the role of the public sector in production and distribution of
goods and provision of public .services. In consequence, the implications of a
drought shock w i l l interact differentially both between countries, depending on
economic structure, and within countries over time. Parastatal marketing depends
to differing degrees on large-scale commercial production and the surpluses of
small-scale self-provisioning peasant farmers. The effects of drought shocks may
be amplified where marketing is dependent on the production surpluses of smallscale producers (see below).
Parastatal utilities in the area of water, power generation and transport are likely
to be differentially affected in a drought by downward pressures on revenue and
upward pressures on costs. Education and health services may be adversely affected
by a reduction in the quantity and quality of water supplies. These impacts could
also be more severe in areas where drought is a relatively uncommon event than
in arid, more drought-prone areas where design standards for water supply are more
likely to take account of drought risks.
The indirect consequences of droughts for public systems include impacts on
demand for services and supply. There are increases in demand for marketed
supplies of basic foodstuffs. Drought impacts also include increased demand for

social welfare and increased pressures on health services because of increased
incidence of water- and nutritional-related diseases. In the education sector, a
drought shock may involve a decline in demand for schooling, affecting school
attendance and other performance indicators. Some children may be affected by
nutritional and water-related health disorders. Others may be obliged to stay away
from school to undertake other activities to help sustain household earnings. Law
and order services may be put under pressure by an increase in crime during
periods of stress which are associated with temporary unemployment, migration and
so forth.
Importantly, the length and extent of these impacts will be affected by economic
liberalisation and the associated reduction in the public provision of certain services
and the shifting of costs from the public sector to beneficiaries.
Public revenue and expenditure On the revenue side, a drought shock will be
expected to have a negative impact through a decline in the incomes and
employment. The revenue of utilities will be adversely affected by the income
impacts of the shock-induced recession on use and also increased non-payment.
Revenues linked to export earnings are also likely to decline. On the expenditure
side, governments may be confronted by increased relief and social welfare
expenditure, health and water expenditure, consumption-related subsidies on food
distribution and the logistical costs of drought-related imports. There are likely to
be pressures for increased subsidies and credit to affected productive sectors.
In conclusion, the economic and public sector financial implications of a drought
shock are dependent on a complex set of environmental and economy-specific
factors. In addition, changes in African economies, rapid growth, especially in
urban populations, and economic restructuring, possibly entailing a switch of
production between sub-sectors or reduced public sector involvement, all imply that
the impact of a particular shock may not replicate previous shocks.
There is insufficient appreciation of these complexities. Instead, the conventional
view of the impact of drought and other exogenous shocks is that the most
vulnerable are also the lowest-income economies. Such economies are characterised
by high shares of agriculture in G D P , high degrees of self-provisioning by
households and, geographically, relatively large arid zones which, it is held,
together increase their vulnerability to drought.'" This view implicitly entails a

'" The concept of vulnerability is subject to many different constructions. The
concept is used here to characterise the potential reduction in aggregate real G D P or
sectoral product resulting from drought shocks. A n approximate measure of the actual
losses is the difference between the historic level of activity and hence the rate of
growth and the level of activity that would have been expected to have occurred in the
absence of the shock. The historical relationship between drought and actual activity

negative correlation between the impact of drought and the level of development,
reflected in levels of G D P per capita or other more sophisticated indices.
However, a preliminary examination of G D P data combined with an initial review
of the above issues for the purposes of this study suggested a more complex
relationship between the level of economic development and the impact of drought.
A second counter-intuitive relationship was also apparent, implying that in the early
stages of development an economy may actually become more vulnerable to
drought and therefore more severely impacted by drought shocks. As an economy
develops, with related growth in financial and commodity markets, an expansion
of the monetised consumption base, and, particularly, expansion of non-agricultural
sectors, its vulnerability to drought shocks initially increases. This greater
vulnerability is partly attributable to diversification into manufacture of
technologically simple products utilising domestically produced raw materials. The
multiplier effects of the expenditure of agricultural incomes on other domestic
products also increases, although this should not be over-played in the S S A
context." Then in later stages of development, other mechanisms come into play
effectively insulating an economy against the impact of drought, as discussed
below.
The combination of these two relationships - namely the declining share of
agriculture and increasing intersectoral integration - suggests an overall 'inverted-U'
shaped relarionship between the economic impact of drought and the stage of
economic development of a country. Put differently, the economic impact of
drought increases during the earlier stages of development before declining as an
economy becomes more developed.
These relarionships are illustrated by evidence from a range of countries at various
stages of development (Figure 1). This figure plots the change in real G D P
attributable to real change in the level of agricultural G D P against the total change
in G D P , comparing the pre-drought with the drought year or years of most severe

provides an approximate esrimate of the potential vulnerability of the economy for
compararive purposes as in Figure 1. The potential vulnerability and also the reduction
in losses that might result from measures to mitigate vulnerability may be inferred as
in Box 5.
" Such multipliers are consistently lower in SSA than in Asia, apparently because
of the relative inelasticity of supply of non-tradeables in SSA forcing up the relative
prices of these goods (Haggblade et al., 1991).

Figure 1: Impact of Drought Shocks on
GDP and Agricultural GDP
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drought for a selection of economies impacted by recent major drought events.'^
In theory, simple and dualistic economies would be expected to lie to the right of
the 4 5 ° axis as drought is largely an agricultural phenomenon, with non-agricultural
sectors possibly even expanding despite the drought and thus partly offsetting the
overall decline in G D P . Intermediate economies would be expected to be situated
to the left of the 45°axis, with drought not only adversely impacting on agriculture
but also on other sectors. More developed, complex economies would also be
expected to be situated to the left of the 45° axis, but closer to the origin, with
drought having a relatively small impact on overall G D P . The sample of countries
plotted i n Figure I is consistent with the hypothesised relationships between
economic structure and levels o f resource endowment and the macroeconomic
impact of droughts.
The resource endowment of an economy, including the ecological diversity of a
country and its mineral and water resource base, w i l l also influence the impact of
a drought shock. The role of resource endowments in determining the impact o f a
drought shock may override the relationships between levels of economic
development, economic structure and drought. These tentative hypothetical
relationships are analysed more fully in Section 3 and the preliminary empirical
evidence reported in Section 4.

This visual illustration of the impact of drought shock is very approximate,
looking at only the immediate impact in the worst drought year. As non-agricultural
impacts, especially indirect effects, are likely to occur more slowly, the overall impact
of a drought on the economy, and especially outside agriculture, is probably
understated.

3. Theoretical Analysis of the Impact of Drought
3.1

Country typologies

It is self-evident from the above discussion that the impact of drought shocks of
similar severity will vary between economies, depending substantially upon the
structure of the economy and the nature of the linkages between sectors within the
economy, as oudined above. We have therefore found it useful to differentiate
between four types of economy in terms of the role of rainfed and irrigated
agriculture, intersectoral linkages in production and final expenditure, intensity of
water usage, levels of G D P per capita and natural-resource endowments, as a first
step in analysing the economic impact of drought:'^
i)

Simple economies - predominantly rain-fed agricultural and livestock .semisubsistence economies with a limited functioning infrastructure, low levels
of per capita income and high levels of self-provisioning in the rural
population. To the extent that a modern sector exists, there are few links
between this and the agricultural sector.

ii)

Intermediate economies - more diversified economies with economic growth
occurring via the development of labour-intensive, low-technology
manufacturing sectors, typically dependent on domestically produced
renewable natural resources and imported inputs and capital equipment, but
with natural resources still representing a relatively important part of export
earnings.

iii)

Complex economies - developed economies with a relatively small
agricultural sector and proportionately small forward and backward linkages
between the agricultural sector and other water-intensive activities and the
rest of the economy.

iv)

Dualistic economies - economies with a large extractive, minerals sector,
which is weakly linked to the rest of the economy and so is relatively
immune to performance in other sectors of the economy. In such economies,
a large proportion of the population continues to be based in the low (labour)
productivity rural economy. Some African economies have achieved
relatively high per capita levels of G D P through the development of such
sectors, underlining the fact that there is no linear model of development.

" This typology builds on that initially presented in Nowlan and Jackson (1992).
Those authors proposed a typology of subsistence, developing and complex economies
as a way of explaining the need for different forms of international response required
by drought-affected economies in Southern Africa in 1992.

In reality, this typology is highly oversimplified. There is, in fact, a continuum of
cases, as specific characteristics are not unique to economies lying within a
particular category. For example, Australia is a complex economy with a large
mineral sector. India and Argentina, although falling into the second category, have
substantial industrial sectors. Moreover, economies are dynamic, and change over
time. Nevertheless, the typology is useful in focusing attention on how drought
impacts on different types of economy.
Many of S S A ' s poorest economies fall into the first category, with a small number,
including Nigeria and Zimbabwe, and, possibly, Kenya and Zambia, in the second.
South Africa is in the third. Botswana, Namibia and Niger are in the ambiguous
dualistic category. However, historical patterns of economic growth suggest that as
less developed countries develop, they will initially diversify into manufacturing
relatively simple products utilising domestically produced raw materials (Killick,
1993), thus transforming from simple to intermediate economies.
This typology, i f broadly sound, also has potentially important policy implications
for the drought responses of governments of affected countries and o f the
international community, which are discussed in more detail below. For example,
in a relatively simple, low-income or a highly dualistic economy, measures to
provide direct targeted relief, such as through food distributions or generation of
income through rural works in disaster-affected rural areas, are likely to be superior
to more generally expansionary anti-recession measures. In such a context, these
measures are likely to be both more efficient in providing relief to affected
populations and more cost-effective than indirect fiscal and monetary measures. In
contrast, as impacts are more widely diffused through the economy, instruments for
managing overall levels of expenditure and other economic aggregates become
potentially more effective. In such economies, any change in the balance of drought
management or response strategy, as well as levels of G D P , carries implications for
the components of an appropriate international response.

3.2

Impact of drought on the productive sector

The ways in which drought physically impacts, or has a direct effect, on the
productive sector is the same regardless of the type of economy, although the
relative and absolute magnitude of each shock depends on country characteristics
(Figure 2"). A decline in rainfall has an initial physical impact on agriculture,
livestock and dairy production, hydro-electric power generation and other waterintensive activities. Domestic availability of water is also restricted, with

The flow-chart abstracts from the 'social' consequences of drought. Such costs
are not directiy considered in this paper because of the methodological difficulties
entailed in trying to incorporate them.

Figure 2: Physical Impact of a Drought Shock
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implications for health and household activities including the time required to
collect water. There is increased competition between sectors for water and such
competition may have important policy implications (for example, hydro-electric
power generation versus domestic irrigation). In addition, within certain sectors,
direct production may compete with workforce consumption requirements, as, for
example, i n the case of mines located in relatively remote areas. However, the
decline in value terms of drought-affected crops will be relatively lower than the
decline in volume to the extent that lower supply results in higher prices, partly
maintaining agricultural sector incomes.
Drought shocks then have a range of second-round shocks, the nature and
magnitude of which depend on particular country circumstances. For example,
declines in relatively water-intensive output may constrain output in sectors and
sub-.sectors linked to water-intensive industries. In addition, there may be a loss of
earnings as labour is laid off, overtime bans are imposed and, perhaps, shorter
shifts are worked, in turn potentially reducing demand in the economy, although
such loss of employment opportunities may be difficult to measure. Drought also
has potential external sector impacts, including on merchandise trade and external
debt stocks.
The different ways in which drought theoretically impacts on the productive sectors
in each of the four country typologies is explored in greater detail below.
Quantitative and qualitative evidence on actual impact is then reported in Section 4.
Simple economies In a simple economy, the economic impact of drought is
largely felt via its direct impact on the agricultural sector, in turn reflected in
substantial percentage declines in G D P , agricultural exports and employment
opportunities, as well as widespread sale of assets. Due to the relative importance
of the agricultural sector, the impact of drought may be particularly great. Severe
drought also results in widespread nutritional stress, increased morbidity and,
occasionally, loss of human life. However, because of weak inter-sectoral linkages,
a high degree of self-provisioning and relatively small non-agricultural sectors, the
multiplier effect through the rest of the economy is fairly limited, largely occurring
through a decline in consumer expenditure. The effects of drought are likely to be
concentrated in the rural economy.
Productive recovery from drought in simple economies may be faster than in more
diversified economies. Assuming the timely availability of sufficient seed, other
agricultural inputs and tools, and predominantly annual cultivation cycles, good
rains in the following year can restore levels of G D P approximately back up to predrought levels." However, drought may leave a legacy of increased economic

" Economic recovery may be slower in the case of sugar cane, coffee and other
crops with a multi-yecir production cycle.

difficulties such as higher levels of internal and external official and private debt,
larger balance-of-payments deficits and reduced and less equitably distributed
capital assets (such as livestock, household items etc.).
Intermediate economies Due to both direct effects on water-intensive sectors and
to relatively strong inter-sectoral linkages, drought impacts on the manufacturing
as well as agricultural and livestock sectors. Reduced domestic supply and imports
of inputs have an adverse impact on non-agricultural production. Balance-ofpayments difficulties as a result of lower exports impinge not only on final
consumption and capital goods imports but also on intermediate goods imports.
Although increased manufacturing production costs may be passed on to
consumers, consumer purchasing power w i l l already be constrained owing to the
probable occurrence of one or more of the following factors: increases in food
prices, losses in earnings as employment opportunities decline,^" nominal wage
freezes and reduced availability and higher cost of credit because of government
measures to finance the increased budget deficit (see below). Indeed, demand
constraints may more than offset supply constraints. Therefore, manufacturers also
face falling markets for their products, possibly limiting the extent to which
increased costs can be passed on. Reduced profitability and thus dampened private
sector enthusiasm, coupled with increased costs of imports and, possibly, higher
interest rates or reduced access to credits, may also result in delayed investment in
new capital and technology, with longer-term economic implications.
In the aftermath of drought, shortages may emerge owing to a combination of
firms' rundown of raw material and product stocks during the drought to alleviate
cash-flow problems and constraints on the import of inputs because o f continuing
foreign-exchange shortages. The recovery of the non-agricultural sectors may also
be delayed by a slow pick-up in demand. A s a result, the agricultural sector may
recover more quickly than the indusnial sector. Large inter-yearly fluctuations in
the economy, such as are caused by drought, also create management difficulties,
for example in conti-oUing public expenditure, although it is not possible to measure
the associated economic cost o f this.
Effects of drought are diffused more widely through the economy than in a simple
economy because of the greater overall integration of the economy. The more fully
developed and operational economy-wide financial systems for the flow of funds,
including small-scale private savings and transfers (for example, the Post Office

^° Reductions in demand for labour are unlikely to be fully reflected in official
statistics as these effects are partly met through restrictions on overtime, shorter
working shifts and laying off of casual labour. Contract labour may also be laid off but
permanent labour forces may be protected by stringent employment regulations,
perhaps requiring significant redundancy payments and so inhibiting large declines in
formal sector employment.

Box 1: Impact of Drought on the Manufacturing Sector in Zimbabwe
Largely as a result of the 1991/2 drought, Zimbabwean manufacturing output
declined by 9.3% in 1992. The drought alone led to a minimum 25% reduction
in volume of manufacturing output and a 6% reduction in foreign currency
receipts from manufactured exports or a 2% reduction in total export receipts. A l l
sub-sectors declined with the exception of beverages and tobacco. The most
severely affected sub-sectors were textiles (including cotton ginning), clothing and
footwear, non-metallic mineral products, metal and metal products and transport
equipment. The drought impacted on the manufacturing sector via the following:
Water shortages - most municipalities imposed rationing, with severe water
shortages occurring in the cities of Mutare, Chegutu and Bulawayo.
Electricity shortages - load-shedding, rationing from September 1992 and
increased electricity tariffs affected the whole country. Load-shedding imposed
particular costs on sub-sectors with batch or continuous processing. The system
of rationing discriminated against smaller manufacturers.
Input supply difficulties - shortages of agricultural inputs to the manufacturing
sector were experienced. However, larger food processing companies, such as
grain millers, actually increased production as imports were channelled through
urban plants rather than processed in smaller rural plants. Similarly, the meat
processing industry faced increased supply of inputs as the drought forced up
slaughtering rates. However, with the exception of meat, the drought increased the
cost of agricultural inputs.
Reductions in demand - there was reduced demand both for agricultural inputs and
also for other basic consumer goods such as clothing and footwear, partly due to
reduced incomes but also due to contractionary effects of the Economic Structural
Adjustment Programme (ESAP) and trade liberalisation, resulting in increased
penetration by competitive imports.
Macroeconomic conditions - higher government domestic borrowing, in part to
finance drought-related expenditure, and higher rates of inflation and nominal
interest, hit particularly severely in sub-sectors where working capital
requirements had increased sharply because of parastatal price rises (e.g. for steel).
Partly as a consequence of the drought, the International Finance Corporation
identified the Zimbabwe Stock Market as the worst performer of 54 world stock
markets in 1992, with a decline in value of 62%. Although increased costs of
production were partly passed on to consumers, manufacturers faced a
deterioration in their financial viability.
Source: Summarised from Robinson (1993).

Savings Banks in Zimbabwe and South Africa) also diffuse the impact more
widely.
A schema for analysing the impact of drought on the productive sector of
intermediate economies is shown in Figure 3. This schema is also useful for
analysing economy-wide effects in the case of simple and complex economies.
However, in simple economies relatively weak inter-sectoral linkages and the
greater importance of imports of final rather than intermediate goods (with the
important exception of oil) imply relatively small linkage effects outside of
agriculture. In complex economies linkage effects are reduced by the relative
unimportance of the agricultural sector.
Complex economies
Agricultural drought constitutes a relatively smaller
exogenous shock in complex than in simple and intermediate economies, and its
impacts are relatively easily absorbed. In part, this is because of the typically
smaller contribution of agriculture to G D P , exports and, in particular, employment.
Water resources are also likely to be better managed. The relative unimportance of
agro-processing industries and greater diversification within the productive
economy also imply relatively weak linkages between agriculture and the rest of
the economy.^' In addition, complex economies are typically both more open and
have greater availability of foreign exchange, facilitating the import of normally
domestically sourced items without constraining levels of other imports. Declines
in production may also be offset by a draw-down of existing stocks of certain
drought-afflicted crops, such as cereals (in part the consequence of agricultural
policies). Food expenditure also represents a .smaller percentage of household
expenditure, implying that even i f prices of drought-affected food products rise, the
purchasing power of most groups is not significandy affected.
A relatively small proportion of the population, largely comprising that part of the
rural economy which is directly impacted, is significantly affected by a drought
event in more complex economies." Thus, the scale of relief programmes is
relatively small and their costs can be fairly easily absorbed by the government, so
avoiding substantial increases in government domestic and external borrowing.

^' The likely scale of impact is illustrated by the 1982 drought in Australia, where
agricultural output, which had represented 5.2% of G D P in 1981, fell by 29%, but
G D P declined by only 2.8%.
For example, California experienced 6 consecutive years of drought between
1987 and 1992, and in 1990 alone the estimated cost to Califomian agriculture was
US$450 million. But only one sub-sector of the urban economy was seriously affected,
the urban landscape gardening industry. Califomian electricity utilities were also
obliged to turn increasingly to more expensive fossil fuels because of losses in
hydropower generation. According to one estimate, this switch to fossil fuels cost users
US$2.93b. over the period 1987-91 (California, Department of Water Resources, 1991).

Figure 3: Domestic Economic Impact of a Drought Shock
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However, the affected segment of the population may be severely hurt in terms of
loss of income, assets and savings."
Dualistic economies Some drought-prone economies in S S A exhibit a high degree
of dualism with a large capital-intensive extractive sector which features
significantly in the trade account, but which is weakly linked with other sectors of
the economy. Unless the extractive sector is water-intensive and fails through lack
of investment or poor management to insulate itself from variable water supply, the
economic impact of drought is likely to be limited to variability in the agricultural
sector with limited multiplier effects. The macroeconomic impact of drought
appears small and similar to that in a complex economy. But this impression is
deceptive, overlooking the profound impacts within the normal economy which
affect the majority of the population. The potential impacts in terms of intensified
food insecurity and water-related health risks and loss of livelihoods are
considerable. However, the broad revenue base and the scope for financial stability
provided by taxing the extractive sector provide considerable opportunity for
countervailing measures.^"

For example, Purtill et al. (1983) estimated that farm incomes for Australia's
broadacre properties fell by an average of 45% during the 1982-3 drought, with
declines as high as 96% in Victoria. Debt held by drought-afflicted farms increased
four-fold over the period between June and November 1982. The drought also resulted
in a 2% fall in employment nationwide.
For example, in Botswana (Dreze and Sen, 1989) and also Namibia in 1992/93
(Thomson, 1994b) the macro aggregates and trade account effects were modest and
governments had the resources to finance substantial relief programmes.

Box 2: Modelling the Economic Impact of the 1992 Drought in South Africa
The agricultural sector accounts for a relatively small part of G D P in South Africa
- in 1991 some 6.6% of G D P , a level similar to that in the U S A and Australia.
However, compared with other complex drought-afflicted economies, the
agricultural sector is a relatively important source of employment. During 1985-8,
13.6% of the South African workforce was employed in agriculture compared
with 5.5% in Australia and 3.0% in the USA. Thus drought might be expected to
have a relatively greater impact on, for example, domestic private savings and
demand.
The Reserve Bank of South Africa has developed a macroeconomic model to
examine the impact of the 1992 drought which would otherwise be difficult to
isolate from the effects of the continued recession. The model is based on the
Keynesian income-expenditure approach, incorporating the supply side of the
economy through a number of equations modelling the value added by different
output sectors and with supply side constraints determined by full employment of
the labour force and fixed capital stock in a neo-classical production function. The
agricultural multiplier was calculated as 1.6 for the country overall, although it
could be higher in predominantiy agricuhurally orientated rural areas (Pretorius
and Smal, 1992).
The simulation results indicated that a 14% decline in agricultural sector value
added would result in a 1.8% decline in G D P (results similar to those estimated
above for Australia), of which 1% is direct and 0.8% indirect impacts. The direct
impact of reduced rainfall on the manufacturing sector was comparatively limited
owing to past investment in urban water supplies effectively assuring the
availability of water. The other computed effects included falls of 1.8% in real
disposable income, 0.5%, in consumption expenditure (due to lower disposable
income and higher food prices), and 5% in gross domestic saving and an
incremental rise in the rate of inflation of 0.8%. The model also estimated a 0.5%
decline in gross domestic investment, although the actual reduction may have been
considerably higher. The country was expected to import some 4.6 millions tons
of maize between April 1992 and March 1993, costing some R 1,725m. in AprilDecember 1992 alone. Maize export earnings fell by an estimated R365m., with
further declines in other agricultural exports as well as an estimated R335m. drop
in exports from other sectors linked to agriculture. However, lower demand as a
result of the drought was expected to reduce non-agricultural imports by R l ,225m.
Overall, the drought was expected to have a net negative effect of at least
R 1,200m. on the current account of the balance of payments. In terms of
employment, it was estimated to have resulted in the loss of 49,000 agricultural
jobs and 20,000 formal sector jobs in non-agricultural sectors. Farmers'
indebtedness was also expected to have risen, cutting some farmers off from
access to further credit.

4. Some Preliminary Findings
4.1

Overview

The empirical findings presented below draw on the analysis of the impact of
drought on overall economic and sectoral performance in six S S A economies:
Burkina Faso, Ethiopia, Kenya, Senegal, Zambia and Zimbabwe. Additional
qualitative evidence is drawn from a case study for Namibia. However, Namibia
is excluded from the statistical analysis because of data constraints for the preindependence period. The discussion focuses on factors determining economic
sensitivity to drought shocks, the long-term effects of drought shocks, the impact
of drought shocks on trade and external debt, drought mitigation measures and the
implications of drought for economic and development planning (Section 4.2). The
relationship between drought shocks and government economic policy is then
explored in some length (Section 4.3).

4.2

Evidence from a comparative analysis of six sub-Saharan African
economies"

The six countries selected for statistical analysis illustrate how a range of sn-uctural
conditions interact with large differences in resource endowments to determine the
economy-wide impact of drought. In terms of the typology proposed above, these
reflect a wide range of situations. T w o of the economies considered, Burkina Faso
and Ethiopia, can be stylised as simple economies, with the agricultural sector
forming a particularly substantial part of G D P and with overwhelmingly rural
populations. Kenya has an agricultural sector that is relatively diverse agroecologically and in terms of commodities, as well as a relatively larger nonagricultural sector. Senegal, the one lower middle-income country considered, also
has some characteristics of an intermediate economy, with relatively sd-ong intersectoral linkages reflecting past French colonial policy. Zimbabwe, which has one
of the more developed manufacturing sectors in S S A , is the only economy which
can be unambiguously classified as an intermediate economy. Zambia is more
dualistic, heavily dependent on the minerals sector.
Economic sensitivity to drought Regression analysis of the economic impact of
drought on both G D P and agricultural G D P suggests that Ethiopia, Senegal and
Zimbabwe are relatively more vulnerable to drought. In terms of non-agricultural

These findings are reported in more detail in Benson (1994).

G D P , drought has had relatively the least impact in the two lowest-income
countries, Burkina Faso and Ethiopia. These results are broadly consistent with an
'inverted-U' rather than a simple linear inverse relationship between drought
vulnerability and economic development. The Zambian results also support the
hypothesis that a dualistic economy is partly cushioned from the impact o f drought
by the size of the non-water-intensive extractive sector.^*
The case studies also illusffate how the development process may actually
aggravate the impact of drought. In Ethiopia, the relative drought insensitivity of
the small non-agricultural economy reflects the low level of development and a war
economy that discouraged market integration. The predominance of subsistence
households, producing almost entirely for on-farm consumption, combined with
poor market development and vertical sectoral integration, in turn due to weak
infrastructure and a very small domestic market, implies that impacts of drought
are largely contained within the rural economy. The overall Ethiopian economy w i l l
become more vulnerable to drought as the infrastructure expands, integrating the
economy nationally; as inter-.sectoral linkages are developed; and as household selfprovisioning declines and households become increasingly drawn into monetised
activities.
Drought may also exacerbate income inequality, undermining efforts to achieve
equitable and sustainable development. For example, qualitative evidence from
Zimbabwe suggests increasing inequality during periods of drought, although shortterm changes in patterns of income distribution are difficult to demonstrate
quantitatively (Box 3).
The case-study countries also suggest several factors listed below which interact
with rainfall variability, in turn partiy determining the extent and intensity of a
drought shock irrespective of the type of economy.
• Prevailing economic conditions - a weakened economy increases the impact of
drought, as demonstrated by the 1991/2 drought in Southern Africa and the more
recent Kenyan crisis.

One of the most intriguing cases of dualism is South Africa, which is classified
as upper-middle income in terms of per capita G D P and is the largest, most
industrialised economy in Africa. The macroeconomic implications of the severe
drought in 1991/92 were relatively modest despite maize import costs of some $700m.
(see Box 2). However, with only I of white commercial farms accounting for 40% of
agricultural output, there was a large 'tail' of non-viable enterprises employing much
migrant labour in drought-prone areas. Some 55% of the black population living in the
former homelands is dependent on a continuation of self-provisioning and remittances,
and is therefore food and health insecure in a drought.

Box 3:

Impact of Drought on the Distribution of Income

Drought impacts differently on various socio-economic and geographically-located
groups, with implications for the pattern of income distribution, as in the
following examples:
• Differential impact of drought on employment opportunities between sectors
and sub-sectors, with certain sub-sectors such as mining and some service
industries relatively immune to drought (assuming they are not adversely
affected by possible electricity shortages or by significant reductions in
demand).
• Differential impact of drought on the supply of and returns to labour in the
formal and informal sectors. For example. Berg (1975) argues in the case of the
Sahel that migration to urban areas during the 1972-4 drought resulted, in the
first instance, in increased movement of labour into the urban informal sector.
This reduced returns to labour in this sector, whilst wages in the formal sector,
which were protected by statutory minimum wages regulations, increased
substantially.
• Varying degrees of vulnerability occur within sectors. For example, within the
agriculture sector, peasant farmers are likely to be more vulnerable to drought
because of the greater predominance of rainfed agriculture and their greater
concentration in less favourable climatic regions. This is demonstrated in the
case of Zimbabwe where output of individual crops is more sensitive to rainfall
under communal production (Benson and Clay, 1994). As a consequence,
smaller farmers are likely to face much greater loss of assets in relative terms,
widening the gap between them and large-scale commercial producers. For
similar reasons, pastoralists with limited numbers of livestock may be worse
affected than large-scale commercial cattle farmers.
• Differential impact of drought between urban and rural areas. Drought may
entail a two-way redistribution of income between rural and urban households,
although flows from rural to urban households probably dominate. These occur
most fundamentally via the greater deterioration in terms of trade suffered by
rural households and the potentially severe impact of drought on their main
source of earnings. However, in some economies such as Zimbabwe, these may
be partly offset by increased flows of urban-rural remittances during periods of
drought (Hicks, 1993).
• Differential impact of drought between regions, depending on rainfall levels,
the catchment areas of major supplies of water and the relative importance of
water-intensive activities in each region. Ease of access to relief supplies
relative to need may also vary between regions. This has implications for the
relative resources available to provincial government.
Cnntinupd

Box 3 cont.: Impact of Drought on the Distribution of Income
• Differences in the incremental rate of price rises of different commodity types
have differential impacts on various groups of consumers, depending on their
consumption patterns. Lower-income groups face disproportionately high falls
in purchasing power as increasingly large proportions of income are spent on
most inflation-prone basic foodstuffs, as demonstrated, for example, in
Zimbabwe (Benson and Clay, 1994).
Drought shocks may also have long-term implications for income distribution if
there is widescale sale of assets by lower-income households, at prices
significantly below the non-drought norm. Widescale sale of assets may, in turn,
have implications on, for example, demand for education in some countries. For
example, in Zimbabwe goals are often kept as, in effect, an education fund to pay
for secondary education (Hicks, 1993). However, a number of households were
forced to sell their goats lo sustain short-term levels of consumption in the
aftermath of the 1991/92 drought shock.

• Management of water resources - the impact of drought on particular activides
may be intensified i f water resources have been poorly managed in the pa.st and
so 'stocks' of water drawn upon for those activities are therefore already low.
Zimbabwe's experience in 1992 shows how the decision rules for use of water
may leave continued supply at risk to extreme events (Box 4).
• International commodity price movements - the six economies are all
dependent on two or three export commodities for a major part of their export
earnings and are price-takers for these commodities, as is most of S S A . "
Commodity price movements consequently play a significant role in either
offsetting or amplifying the impact of drought in some economies. In the case
of Senegal, improved groundnut prices together with strong growth in fish and
fertiliser earnings counteracted the impact of the 1983/4 drought on the balance
of payments. In contrast, the Zimbabwean economy was adversely affected by
the weak market for non-ferrous metals as well as by drought in 1992/3.
• The structure of the agricuhural sector - agrarian economies are sensitive to
variability in rainfall, but the precise consequences depend on a number of
factors including the combination of crops grown; the technology used, including
the proportion of cultivated land under rainfed and irrigated production; the

" Kox (1990) estimated that as recently as 1988, two commodities provided at
least 60% of export earnings to 30 out of the 43 sub-Saharan African countries.
Zimbabwe was the only country where the top two commodities provided less than
40% of total export earnings.

Box 4:

Lake Kariba and the 1991/2 Drought

Long-term mismanagement of the water supply was an important factor
contributing to the electricity supply crisis and the risk to urban drinking water
in Zambia and Zimbabwe in 1992. Since 1981/2, there had been a predicted
sequence of, on average, years of lower rainfall in the Kariba and Kafue
catchments. Climatologists had identified in the 1960s a statistically robust 18year cycle in the summer rainfall region of South Eastern Africa, and successfully
predicted the wetter and drier periods of the 1970s and 1980s (Tyson, 1978). This
regional rainfall pattern appears to be distinctive from the rest of sub-Saharan
Africa (Hulme, 1993).
Water offtake for power generation at Kariba by the Zambian and Zimbabwean
electricity generating authorities was based on the average intake for the relatively
more favourable 1970s. Offtake was not adjusted to take account of the sequence
of relatively lower inflow levels in the 1980s and so exceeded on average the rate
of inflow into the lake by 16%, making the system increasingly vulnerable to
further rainfall anomalies. At least in the case of Zimbabwe, such reckless
management may partly reflect pressures to minimise short-run costs of power
generation in face of the large operating deficits of the Zimbabwe Electricity
Supply Authority. The effects of electricity curtailment in Zimbabwe in 1992 were
estimated as a reduction of Z$560m. in G D P , Z$200m. in exports and a loss of
3,000 jobs.

degree of use of marginal lands for agricultural purposes; the structure of
management and ownership of land; and inter-sectoral linkages. For example,
Kenya has a relatively large agriculture .sector and drought has potentially serious
short-term food-security implications. However, the two major export crops, tea
and coffee, have been largely unaffected by droughts since 1970, in turn
cushioning the impact of drought on the agricultural sector and the economy
overall. In Zimbabwe, the shift since 1980 in maize and cotton production from
the large-scale commercial sector to the communal sector which is more heavily
concentrated in marginal areas has probably increased the sensitivity of
agriculture to rainfall variability. These examples underscore the importance of
adopting a disaggregated approach in assessing the vulnerability of an economy
and its agricultural sector to drought.
• The exi.sting policy framework - where large areas of the formal economy are
highly regulated, a drought may have relatively little impact because of existing
constraints on, for example, private investment and imports. Similarly, the ea.sing
of certain policy constraints, whether or not for reasons related to drought, can
mitigate the impact of drought. For example, in 1984 the relaxing of import
constraints in Zimbabwe eased the impact of three years of regional and national
drought on levels of imports (Davies, R. et al., 1993).

• Internal or external conflict - this is hkely to sustain high levels of government
expenditure and levels of activity in domestic war-related industries and services,
as demonstrated by Ethiopia. However, conflict may also reinforce the impact
of drought to the extent that it disrupts agricultural and other productive
activities and renders affected populations more vulnerable to the impact of even
comparatively minor drought.
The structure of financial sectors and government financial policy may also be
important factors shaping the impact of a drought shock. For example, Zimbabwe's
well developed formal financial system was drawn upon to meet the increa.sed
central government budgetary deficit arising as a result of the 1991/2 drought,
crowding out private sector borrowing as well as contributing to the sustainment
of very high interest rates. The transferral of remittances from urban to rural
hou.seholds was also facilitated by the well articulated system for small savings.
This mitigated the impact of the drought on the rural areas but at the same time
effectively spread its impact.
Relatively uncommon and more extreme events appear to account for a
disproportionate share of economic impacts outside the agricultural and livestock
sector. Not surprisingly, the impact of drought is greater, ceteris paribus, where
there have been several successive years of below-average rainfall, implying lower
grain reserves, reduced household savings, reduced inter-temporal water storage,
a weaker livestock sector and so on.
A n important issue is whether there are certain underlying factors contributing to
increasing vulnerability to drought. The examination of experience in the case-study
countries suggests that important factors are population growth, environmental
degradation and reliance on agriculture as the engine of growth.
Population growth The high rate of population growth in S S A , forecast at 3.4%
per annum for the period 1992 to 2000 ( U N D P , 1994) is exerting great pressure on
land, water and food supplies and the need to generate increased employment
opportunities. In Senegal, cash crop production is declining as subsistence
households sffive to meet their own food requirements on gradually diminishing
plots. The high rate of urbanisation in S S A , forecast at 5.6% per annum over the
same period, implies that urban water supply for domestic use will have to double
in the next 12-13 years i f this rate of urban growth is to be sustained.
Environmental degradation Growing population pressure on land is forcing
increased cultivation of marginal lands in, for example, Ethiopia and Senegal.
Sahelian countries have also experienced increased aridity. There is, however, no
consensus on the mechanisms underlying increasing degradation and so no
scientific basis for stating whether or not this trend w i l l reverse (Hulme, 1992;
1993). However, it does imply that practices developed to suit previous rainfall
patterns may not be sustainable, implying potentially increased vulnerability to

drought in the short-term as households and economies adapt to changing weather
conditions.
Agriculture is becoming increasingly important as a source of growth in, for
example, Kenya and Zambia as the scope for further economic growth in other
sectors, particularly the expansion of public services, diminishes and pressure to
secure long-term sustainable growth becomes increasingly important. The
agricultural sector is also identified in policy and plan statements in many S S A
countries as their major source of increased export earnings in these countries.
Another factor which may have implications for the impact of drought concerns the
current process of liberalisation and structural adjustment in S S A (see Section 4.4).
However, it is also important to acknowledge the inherent danger in placing too
much emphasis on drought or, indeed, any exogenous shocks as key factors
determining economic trends. Such explanations of economic performance can
conceal more fundamental problems. For example, the 1982-4 drought in
Zimbabwe occurred during a period of .severe balance-of-payments difficulties.
Davies (1992) argues that the government initially viewed these difficulties as
temporary, arising as a result of the drought. Rather than adopting a longer-term
solution, it therefore employed short-term quick-fix solutions in the form of import
controls.
Longer-term impact of drought on economic performance Drought shocks may
be a long-term impediment to growth in certain economies. However, the impact
of drought is mitigated to the extent that lower growth during periods of drought
is offset by increased growth during the recovery period. For the purposes of this
study, this issue was assessed in two ways: by analysing the rate of recovery and
the implications of lost G D P in terms of lower growth rates. Relatively .speedy
recovery was indicated by a generally insignificant relationship between economic
performance and lagged drought variables in the case-study countries. However, as
we noted earlier, there was some qualitative evidence that overall rates of recovery
from a drought shock may be slower in intermediate than in simple economies, due
to the greater impact of drought on the industrial sector i n the former, combined
with less speedy recovery of the industrial than the agricultural sector. For example,
following the 1991/92 drought, agricultural sector production in Zimbabwe bounced
back relatively rapidly, encouraged by incentive prices and a massive free input
programme for small farmers. Meanwhile, the performance of the non-agricultural
sector remained sluggish, depressed by lack of demand, high nominal interest rates
and tight credit conditions, in part as a consequence of the drought (World Bank,
1993a).
Alternative scenarios run to consider losses to G D P occurring as a result of drought
shocks suggest that drought may be a long-term impediment to growth (Box 5).
The long-term impact may be even greater than indicated by these results to the

Box 5:

Modelling the Longer-term Impact of Drought

To try to capture the potential impact of drought on the longer-term growth of an
economy, a simple auto-regressive model was developed to provide numerical
examples for Burkina Faso and Zambia (Benson, 1994). Levels of agricultural and
non-agricultural G D P in year t were regressed on their levels in year t-l as well
as a drought variable and other significant exogenous factors. Logarithmic
ordinary least squares (OLS) regressions were run in the form:
y, = a + (3y,, + yDr, -F 5 E X „ + ... + ^Ex,„ + e,

where y is real or constant price agricultural or non-agricultural G D P , Dr is the
drought variable and Ex,... Ex„ are any other significant exogenous variables.
Fitted regressions were then used to examine the impact on G D P of reducing
deviations of the drought variable below its mean value levels by 20% and .'50%.
On the less extreme assumption of a 20% reduction in the deviations below the
level of the drought variable, Zambian agricultural G D P would have been an
average of 0.7% higher per annum during 1970-81 and 1.9% higher over the
period 1981-91. Non-agricultural G D P would have been 0.6% per annum higher
in the earlier period but virtually unchanged in the latter period. In the case of
Burkina Faso, agricultural G D P would have been virtually unchanged during
1971-80, but 0..^% higher per annum over the period 1981-90. Non-agricultural
G D P would have been an average of 16.1 % per annum higher in the earlier period
and 1.7'% higher in the latter period.

extent that droughts distort investment portfolios and restrict rates of capital
accumulation. A n y such effects may be exacerbated i f economic development
objectives are set aside for the duration of the drought, weakening the links
between relief and development as well as reducing the longer-term costs of
drought. Indeed, in the most simple economies such as Burkina Faso and Ethiopia,
drought is an underlying long-term impediment to growth rather than a short-term
setback in growth rates and may even be emerging as an increasing impediment to
development. Perceptions of drought perhaps need to be adjusted towards viewing
drought less as an exogenous shock, as is currently the case, and more as a
structural problem in such economies.
Drought and trade The impact of drought shocks on merchandise trade is an
important issue. The experience of the six case-study countries indicates substantial
increases in cereal imports during and in the aftermath of .severe drought years.
There also appears to be some evidence of increased cereal imports effectively
constraining other imports, at least in the case of Burkina Faso. Demand for
imports of capital and intermediate goods may also be dampened, as for example

in Zimbabwe in 1992. There are less clearly defined trends for exports. This is
partly because of some lags between production and export. Nevertheless,
examination of agricultural export data does reveal some evidence of losses in
export earnings. Such losses may be particularly crucial in the future in the case
of Sahelian countries which previously relied on workers' remittances from
neighbouring countries as a major component of export earnings. Since the late
1980s, there has been a noticeable decline in the flow of remittances to these
countries due to worsening economic conditions in host countries. However,
economic export earnings may also be boosted during periods of drought to the
extent that countries are able to export goods in surplus as a consequence of the
drought-related decline in domestic consumption. For example, in Zimbabwe in
1992 producers o f textiles, footwear and furniture sought increased export outiets.
The policy environment is also important in determining the impact of drought on
the external sector. For example, again in the case of Zimbabwe, the gradual buildup in stocks of imported inputs in 1990 and 1991 because of uncertainty about the
sustainment of a more liberal import regime and speculation created by the unstable
exchange rate meant that producers entered the drought period with considerable
inputs already in stock.
External debt Evidence for the six case-study countries also indicates that, since
the mid-1970s, severe drought events have resulted in increased debt stocks, except
in the case of Zimbabwe where debt fell as a result of a deliberate longer-term
government policy of debt reduction (Figure 4). Such increases have largely been
intended to meet increased external financing gaps and have largely been in the
form of long-term public and publicly guaranteed debt. Increased debt has longerterm implications for levels of debt servicing, and thus for the availability of
foreign exchange to finance capital imports, which may be vital. For example, in
Ethiopia, between the end of 1983 and the drought year 1984, increases forecast
in interest payments alone resulted in a 9.2% increase in debt service projected for
1985. Drought can also strain a country's ability to service its debt, as, for
example, in the case of Zambia in 1992.
Drought mitigation strategies Traditionally, in all of the case-study countries
drought mitigation strategies have been defined in terms o f improving food security
at the national and household level, as, for example, in the case of Ethiopia.
Typically in the immediate aftermath of a drought, there is increased government
and donor attention on the possibility of a further drought, and certain additional
mitigation measures are discussed and sometimes implemented. These often relate
to larger-scale investment in water resources. However, there has been little
sustained interest in either the public or private sectors in mitigating economic
impacts, for example through the taking out of drought insurance policies.
Drought and economic and development planning In the case-study countries
considered, weather is invariably cited ex post as an important variable determining
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overall patterns of growth. However, in very few of the policy and planning
documents examined during this study were drought risk or climatic variability
taken into account in forecasting growth rates either for the agricultural sector or
for G D P more broadly. The issue of whether or not more consideration should be
given to weather patterns in drawing up long-term overall economic and
development plans is by no means straightforward. In least developed countries
such as Ethiopia, the costs of relief programmes are largely met though external
grant assistance, implying little additional pressure on government budget and
external sector balances and thus on the direction of government pohcy. However,
in slightly more developed economies, the costs of drought are partly met from
domestic sources. It is clearly uneconomic for governments or donors to draw up
detailed alternative economic plans which come into effect in the event of drought.
Nevertheless, formal identification of key government and donor priorities, as they
relate to specific aspects of expenditure and investment plans ex ante, would help
ensure continued implementation of overall economic policies even during periods
of drought.

4.3

Drought and government economic policy

Drought shocks have impHcations for government policy, first and foremost via
their impact on the budget deficit. A s demonstrated in the case of Zimbabwe,
drought can result in a reduction in tax revenue, leading to both lower absolute
levels of tax revenue, because of lower rates of economic activity, and delayed
payment in taxes due. Drought also results in increased expenditures which, in the
case of Zimbabwe, accounted for some 2.7% of G D P in 1991/2 and 4.5% of G D P
in 1992/3. Subsidies to certain agricultural parastatals may also increase. For
example, the Zimbabwean Government had to meet increased losses of the
Agricultural Financial Corporation, the Grain Marketing Board ( G M B ) and the
National Railways of Zimbabwe as a direct consequence of the 1991/2 drought.
However, prior to the deliberate run-down of maize stocks in 1990-1, the G M B had
typically imposed heavier burdens on government finances during years of surplus
than of deficit maize production owing to particularly high storage and disposal
costs.
Increased budgetary burdens, resulting from reduced revenues and additional items
of expenditure, can be met by raising additional government finance, implying an
increase in absolute levels of expenditure, by reallocating planned government
expenditure, or by a mixture of the two. There are two basic potential sources of
additional finance. First, a government can increase levels of borrowing from
domestic and external official and private sources, although its ability to do so is
in part determined by its existing level of indebtedness, its relationship with official
lenders and the confidence of private lenders in the economy. There is evidence of
increases in both external (see above) and internal borrowing during periods of
drought. The latter is illustrated, for example, in the case of Zimbabwe in 1992. A s
noted earlier, the Zimbabwean Government counteracted the implicit monetary
expansion entailed in this increased borrowing by maintaining the prevailing high
levels of interest. This contributed to a 5.2% fall in private sector investment year
on year, implying a slow-down in the refurbishment of domestic industry which
was required as barriers to external competition were removed.
A second potential source of government financing is via an increase in taxes,
raising rates of existing taxes or perhaps introducing a special drought tax
surcharge, and/or a reduction in subsidies. In the case of Zimbabwe, drought levies
were imposed in both 1984-5 and 1987. However, quite the reverse policy was
adopted in 1992, with a reduction in the rate of company taxation to help alleviate
financial difficulties which had arisen partly as a consequence of the drought.
Reallocation of government expenditure may be conducted within or between
sectors, with varying opportunity costs. In the case of both Zimbabwe and Namibia,
drought-related expenditures apparently led to a shift in the balance of the
investment programme, delaying some non-drought related projects. In Namibia it
was announced that the initial funding of the drought relief programme would be

met by postponing tJie upgrading of the trans-Caprivi highway, although, in the
event, it was unclear precisely where the funds for the drought relief programme
were found (Thomson, 1994b). Further research would be required to analyse the
long-term economic costs of such reallocations of government expenditure,
including possible impacts on the climate for private domestic and foreign
investment. However, there is some evidence that these reallocations may reduce
long-term growth rates. For example, an estimated 58% of the Namibian Drought
Relief Programme expenditure involved the provision of goods, services and
financial transfers which would not have been provided in the absence of drought.
These expenditures had no long-term benefit in reducing the impact of drought,
although some of the programme, for example in the area of water supply, fitted
in with existing work and priorities (Thomson, 1994b). There is also some evidence
that levels of staffing may not be increased sufficiently to deal with the extra
workload, displacing normal staff activities and effectively entailing an additional,
although intangible, switch of government expenditure as, for example, occurred
in Zimbabwe in 1992, from preventative health care such as immunisation to
emergency activities (Tobaiwa, 1993).
The Namibian case study also highlights how drought can force other issues - in
this case, chronic poverty - on to the government policy agenda, both increasing
the costs of relief and having longer term implications for levels of government
expenditure (Thomson, 1994b).

4.4

Drought and Economic Reform

In the longer term, successful adjustment probably increases economic resilience
to drought, particularly to the extent that it strengthens overall economic
performance. It may also stimulate increased private sector drought mitigation
measures as economies become less regulated and private sectors expand.
However, the relationship between the process of structural adjustment and
economic resilience to drought is more complex in the short-term. A number of
issues can be organised under five broad lines of enquiry:
• Is drought a contributing factor to the adoption of a structural adjustment
programme?
• Does drought impede implementation?
• Does drought exacerbate potential adverse short-term impacts of reform?
• Is drought a factor contributing to the abandonment of reform programmes?
• Does the existence of a structural adjustment programme influence the nature and
volume of drought relief measures?
Adoption of reform programmes There is some evidence that natural disasters
may be an important factor contributing to the adoption of a structural reform

programme. For example, K i l l i c k and Malik (1991) found in a survey of seventeen
randomly selected developing countries which were I M F programmes that in six
cases natural disasters, and in four drought specifically, had been an 'important,
perhaps dominant factor in the adoption of the programme'. Among the six casestudy countries here Senegal provides a further example of the role of drought in
leading to the adoption of sfructural reform programmes.
Whatever the precise causation, the attempt to launch or .sustain without
modifications a major reform programme may in fact be inappropriate in such
circumstances. Experience has demonstrated that structural adjustment needs to
occur against a backdrop of macroeconomic stabilisation. Indeed a World Bank
report concluded that some countries, including those recovering from natural
disaster or war 'are plainly inappropriate for adjustment'.^* In these countries,
emergency or bridging operations are considered more appropriate.
Implementation of reform The impact of drought on the implementation of a
reform programme is partly determined by the resolve and the political strength of
the reforming government. The latter is important to the extent that drought
exacerbates the short-term adverse impacts of reform and thus exerts pressure on
governments to ease reform programmes. The stage reached in the adjustment
programme is also important, with a lesser impact expected during the later stages
as most of the more vulnerable components, such as price liberalisation, the
removal of consumer subsidies and market liberalisation, are likely to have already
been implemented. This was demonstrated in the case of Senegal, for example, in
the 1980 drought. The 1991/92 Southern African drought, which occurred during
the relatively early stages of structural adjustment programmes in both Zambia and,
in particular, Zimbabwe, offers some evidence of the impact during the earlier
phases. For example, in the case of Zambia, it delayed the liberalisation of
agricultural markets and inhibited the development of autonomous agricultural
financial institutions. In Zimbabwe, it hampered efforts to reduce the budget deficit
and restructure the civil service and the parastatals.
Short-term adverse impacts of reform Drought probably exacerbates the shortterm adver.se impacts of reform first and foremost via its effect on vulnerable
groups. Drought typically reinforces the inflationary impact of the removal of
subsidies on basic food and other commodities, to the extent that governments
continue to remove subsidies, and also contributes to job losses. It can also
intensify the short-term adverse economic impacts of reform more generally, for
example by prolonging tight monetary policy with implications for the rates of
investment, as occurred in Zimbabwe.

World Bank (1992) 'World Bank Structural Adjustment Operations'. World
Bank: Washington, D C , June, cited in Thompson (1993).

Abandonment of reform programmes Senegal's experience in 1980 provides the
only example from the case-study counn-ies of a country where drought conttibuted
to the abandonment of a reform programme. This instance is particularly ironic
since drought was also a factor contributing to the decision to adopt the reform
programme in the first place. More recently, the international financial institutions
(IFIs) appear to be more willing to modify sti-uctural reform programmes in the
aftermath of drought, as indicated by experience in both Zambia and Zimbabwe
(World Bank, 1993a). This flexibility possibly reflects greater experience in the
implementation of reform programmes. There is perhaps too an increasing
determination for reform to succeed and to avoid the major losses of resources
committed and the political damage that results from the abandonment of a whole
structural adjustment programme.
Drought relief The existence of reform programmes and, more generally,
relationships with donors, particularly the IFIs, seems to play an important role in
determining the nature and level of international response to drought. This partly
reflects an increasing trend towards reluctance to provide aid to non-reforming
countries, particularly to countries where the IFIs have actually withdrawn
assistance. It also reflects determination to achieve some successful stories of
adjustment. For example, in the case of Zambia some senior officials firmly
believed that, had a drought of similar magnitude to that of 1991/2 occurred i n
1987 when Zambia had just broken off relationships with the I M F , the country
would have received very littie external assistance (Seshamani, 1993).^' The
sizeable level of actual assistance to both Zambia and Zimbabwe in the response
of the 1991/2 drought also reflected concerns to keep the adjustment process on
track. Structural adjustment programmes also provide a framework within which
to monitor the economic impacts of drought, and effectively facilitate the provision
of non-humanitarian a.ssistance.
In the case of Zambia, there is evidence that the structural adjustment programme
itself hindered the relief programme. Tight fiscal policy pursued as part of the
structural adjustment process had a direct impact on the government's ability to
raise external financing for the drought because of lack of counterpart Kwacha
resources. Fiscal constraints also apparently impeded the transport of relief supplies
owing to shortages of local revenues to meet internal transport, storage and
handling (ITSH) costs. Similarly, the gradual depreciation of the Kwacha due to
exchange-rate liberalisation created problems in fixing transport rates, which also
resulted in some delays in the delivery of relief supplies (Seshamani, 1993).

^'
Three adjustment credits
between the I M F and the Zambian
abandoned its reform programme
lending was resumed in 1991 after

were approved for Zambia in 1985-6. Relations
government were broken off in 1987 after Zambia
and ceased debt-servicing payments. Adjustment
the country had cleared its debt arrears.

5. Implications for Supporting Drought Crisis
Management and Mitigation Measures
5.1

Economic structures, resource endowments and governance

This study has provided provisional evidence of the way economic structures and
resource endowments interact in determining the impacts of drought shocks. The
typology developed above is considered to have relevance to the policies of the
IFIs and bilateral donor agencies in supporting drought crisis management and
mitigation measures in Africa. However, in considering donor policies, the
additional dimension of 'governance' is a factor to be taken into account. The
interaction of these three factors, economic structures, resource endowment and
governance, provides a framework for distinguishing between broad, but distinctive,
drought-response and mitigation sn-ategies.
First, the typology can be used to indicate the different circumstances to which
donors will be responding:
Simple economies - the effects of the drought shock will be concentrated in the
rural economy. The impacts are likely to be particularly severe on those involved
in self-provisioning and in marginal environments. The direct impacts outside the
rural economy will be relatively limited. Impacts on the balance of payments from
reduced agricultural production will depend on resource endowment and also
import requirements for drought crisis management. In terms of governance, there
is a real danger that those in the capital city are insulated from the impacts of the
drought, at least in the first instance. However, the effects on the balance of
payments and the financing of additional drought response measures will put
pressures on government.
Unless there is good governance, sensitive to the impacts of the shock on the rural
economy, there is a real danger of a drought/famine syndrome. Examples are some
Sahelian countries in 1969-74, and again in 1982-84.
Intermediate, more complex economies - the shock is likely to be more widely
diffused through the economy. The urban industrial economy is impacted directly
and through intersectoral linkages and expenditure multiplier effects. With a more
complex financial system, remittances to rural areas may help affected groups to
cope with impacts. But, as noted earlier, this also diffuses the effects of the drought
more generally throughout lower-income groups in the economy. In terms of
governance, there will be considerable social pressures to intervene to help affected
populations, to limit the effects on urban consumers and to prevent the drought,
associated with recession, having severe economy-wide impacts. There will be

strong pressure on domestic finances fi-om both the revenue and expenditure sides.
There are hkeiy to be foreign-exchange pressures because of a direct reduction in
export revenues and increased food imports.
Dualism imphes that the effects of the drought shock are largely contained within
the rural sector, even in economies with relatively high G D P per capita. Such
counties are also likely to have greater financial capacities to handle the external
and probably also the internal effects of the drought shock better than least
developed economies. In terms of governance, the costs of a socially sensitive
drought management policy are relatively lower, for example in Botswana and
Namibia, than in either simple or intermediate economies.
The current economic environment is a further consideration. In many African
economies a structural adjustment programme (SAP) is being implemented. This
is, to borrow Hans Singer's phrase for describing food aid policy, both a challenge
and an opportunity. Structural adjustment involves a highly constrained policy
framework of objectives and targets within which government is expected to
respond to a crisis. However, a S A P implies that donors, together with government,
are monitoring closely the economic and financial situation on a short-term basis.
The presence of a S A P may also imply that external resources are potentially more
readily available to counteract the negative economic consequences of a drought
shock.

5.2

Instruments for drought crisis management

The selection of instruments that are available to a donor has to be sensitive to the
structure and resource endowments of the recipient economy. The current economic
policy environment and broader questions of governance also impinge. This latter
point may be made by contrasting, for example, the situation in Zambia and
Zimbabwe in 1992, in which there were relatively effective governments with a
relatively broad mandate, with that of Malawi and Mozambique, where there were
problems of ineffective government and conflict-related displaced populations.
Alternatively, the situation in Kenya in 1979/80, or again in 1984, is, from the
perspective of governance and the confidence that the donors have in government,
very different from that in 1992/93. Similarly, in considering dualistic economies,
the situation in Botswana and Namibia is potentially very different from that in, for
example, Niger. Therefore the selection of instruments will unavoidably take into
account an assessment of the capacity and commitment of government to drought
crisis management.

The instruments available to the donor include:
• financial aid for balance-of-payments and budgetary support. However, for
purposes of supporting drought crisis management, a programme of such
assistance must be quick-disbursing.
• programme food aid. The amounts of commitments to the Food A i d Convention
make this a not very substantial instrument for bilateral donors such as the U K
or other smaller food aid donors. However, in a European Union or U S context,
this is a major instrument for balance-of-payments and budgetary support.
• bilateral project aid. This includes technical co-operation and funding of local
costs and import components.
• emergency financial aid. Funding is provided for the direct relief o f affected
populations through N G O s , the U N , and possibly government agencies.
• emergency food aid. This is provided for direct relief, again usually indirectly
through N G O s or the U N .
• advocacy is a policy instrument for bilateral donors at the level of the E U for
European states or more generally the boards of international financial
institutions (IFI).
Taking into account the typology and the instruments available, a broad hierarchy
of instruments in terms of their effectiveness is indicated.
Intermediate, more complex economies The typology suggests that the provision
of additional financial aid to provide balance-of-payments and budgetary support
should have the highest priority. This aid should also be rapidly disbursing to
minimise the negative impacts of the drought shock on government foreignexchange reserves. Rapid disbursement is also important i n minimising additional
internal funding requirements. In the context of a s&uctural adjustment programme,
flexibility over the use of funds already programmed is important in order to avoid
a drop in disbursement. Flexibility in terms of S A P targets may also be required.
Programme food aid, i f and only i f it can be rapidly programmed and delivered,
is nearly as effective as financial assistance. Issues are whether it will be timely,
cost-effective or appropriate in terms of providing the type of food that can be
readily absorbed in the recipient country market. Where internal budgetary support
is intended, then special attention may be required to counterpart funds
arrangements.

Bilateral project aid Again, it is essential to sustain the flow of funds, thereby
maintaining activities throughout the drought shock. There is scope for 'quick
action' projects or accelerated implementation.
Advocacy
Bilateral donors can play an important role in the context of
international financial institutions and their decisions. A n aspect of that influence
concerns the country policy framework that may be in place. In turn, strong support
by the IFIs may make it easier for the governments of affected counft-ies to access
private short-term sources of balance-of-payments finance.
Where there is good governance, there is a lower priority for either emergency food
aid or emergency financial aid, both of which are relatively inflexible instruments
as they are tied to direct relief. Doubtless there will be scope for N G O activity and
special U N programmes. However, emergency aid is costly to deliver and raises all
sorts of targeting issues. Nor does such direct aid address the economy-wide
aspects o f the shock.
Simple, least developed economies The problems here are not entirely dissimilar
to those of more complex economies. However, the impacts are likely to be more
concentrated in the rural sector and less of a general recessionary nature.
Consequently, more targeted interventions are needed. The appropriate response of
a donor must also depend strongly on governance. If there is an effective
government, in which the donor has confidence, then general support with financial
aid or programme food aid may still be an appropriate response.
Targeted emergency aid w i l l be more effective in this context. Where government
is less effective or even non-therapeutic, the use of indirect channels may also be
more appropriate. Examples appear to have been Malawi and Mozambique in
1992/93. This has been the situation of some of the Sahelian economies and the
Horn of Africa since the mid-1980s.
Dualistic economies A n important issue is the extent to which those economies
with relatively high G D P per capita need assistance on any substantial scale. The
governance issue also arises. Botswana, Namibia and also South Africa would
appear no longer to need substantial external assistance in response to a drought
crisis. However, the appropriate response is far from clear in, for example, the case
of Niger.^°

Apart from a drought shock, similar problems arise in relation to complex
emergencies in highly dualised economies such as Liberia and Zaire.

5.3

Support for drought mitigation measures

In supporting mitigation measures in drought-vulnerable countries, the instruments
that are most important include:
• project and T C funds;
• S A P and other economic frameworks; and
• more general research-oriented funding.
The study has focused particularly on the impacts of drought shocks and therefore
looked more closely at donor responses in that context. Nevertheless, there are
many issues concerning appropriate drought mitigation measures that might be
considered and these include the following areas.
Understanding of drought processes There is need to encourage links between
technical, scientific and social science research. This is the theme of the editorial
and contributions to the recent Development Research Insights 12 (Clay, 1994).^'
Early warning systems These have developed on both narrowly technical and also
socio-economic aspects of the vulnerability of African economies and societies.
Looking at the drought in Southern Africa in 1991/92, where technical systems
were relatively good, a number of issues emerged. The full scale of the drought
impact only became clear over approximately 4-5 months, between November 1991
and A p r i l 1992. The social dimen.sion is especially important in ensuring policy
sensitivity to smaller shocks and also for targeting. How E W S are organised will
depend very much on issues of governance, as well as differences of economic
structure and resource endowments. The situation in the Sahelian countries is, for
example, very different from that in the S A D C region.
Drought-proofing investments Recent experience would suggest that water systems
are an important area of potentially increasing vulnerability. However, appropriate
areas for drought-proofing investment depend heavily on natural resource
endowments. There is scope for re-examining the existing portfolios o f projects.

That publication resulted in part from this study and partly from a meeting
of the U K Working Group on Drought under the IDNDR. That working group involves
researchers from a number of institutions and it would seem desirable that its activities
were sustained. The usefulness of further economic modelling might also be considered
in the light of the study findings on the importance of differences in economic structure
in determining the impact of drought shocks.

For the future, procedures should be put in place for ensuring that risks of drought
shock are taken fully into account in project design and appraisal.
System management This issue cannot be disassociated from that of droughtproofing. Again, water resources appear to be a very important area. In this context
Winpenny's (1994) work on managing water as an economic resource indicates an
important direction for further exploration.
Agricultural impacts of drought This study has focused deliberately on the nonagricultural aspects of drought. In part this was because of a perceived imbalance
in previous work. There are, however, serious context-specific issues of importance
regarding agriculture including:
• minimum essential foodstocks at a national and decentralised level;
• diversification of crops;
• varietal work; and
• irrigation and water management issues.
Drought-preparedness planning Recent experience (e.g. S A D C , 1993) suggests
that the following areas are worth noting:
• post-disaster recovery, including seed supply and livestock rehabilitation, is
generally poorly handled;
• emergency water-supply interventions are widely ineffective and not properly
integrated with health measures;
• credit mechanisms are often not in place to assist affected producers;
• food-for-work (FFW) type activities have an important potential role in highly
drought-vulnerable areas and also as part of anti-recessionary measures; and
• drought mitigation should be incorporated into longer-term poverty programmes,
including F F W and income and food tran.sfer activities.
Overall, there are many things that can be considered in terms of drought
mitigation at different levels:
• national, highly context-specific activities;
• regional issues, including E W S and logistics systems; and

• some Africa-wide issues including, in particular, further work on
understanding of drought processes and their policy implicadons.

the

This study has set out only preliminary conclusions, and a more refined agenda will
emerge from the discussion and further analysis of these issues.

6. Some Provisional Conclusions
I.
Drought shocks have large, but highly differentiated, economy-wide impacts.
The likely frequency, scale and character of these impacts depend on the interaction
of economic structure and resource endowments, as well as more immediate shortterm economic effects.
II.
Counter-intuitively, some of the relatively more developed or 'complex'
economies, such as Senegal, Zambia and Zimbabwe, may be more vulnerable
economically to drought shocks than least developed and more arid countries such
as Burkina Faso and M a l i , or those receiving media attention basically because of
conflict-related emergencies, such as Mozambique and Somalia.
III.
For this reason, both strategies to mitigate the impacts of drought in the
longer term and effective responses to specific shocks will have to be sensitive to
these differences in circumstances. Such policies are likely to be poorly calibrated
if they are based on Africa-wide or even more general prescriptions for drought
mirigation.
IV.
The articulation of strategies for distinct sub-regions finds support in the
current state of scientific understanding of climatic variability. The long-run
problem o f aridification in the Sahel, the quasi-cyclical weather patterns of SouthEast Africa and the classically random patterns of East Africa are broadly coterminous with the C I L S S , I G A D D and S A D C regions (although Sudan and
Tanzania are arguably from a climatic viewpoint in the wrong region for drought
mitigation pohcy).
V.
Economic investment and water-resource management
formulated on the basis of the best available longer-term
conclusion is underlined by the example of increasing
Kariba/Zambezi system to exffeme climatic conditions from

strategies should be
scientific data. This
vulnerability of the
the mid-1980s.

VI.
The complexities of economic structure and resource endowment justify
closer exploration of the dynamics of highly drought-vulnerable economies through
economic models. The objective of modelling would be to inform broader policy
with a better understanding of the consequences of economic changes. It is not
envisaged that such modelling would be used to fine-tune short-term economic
policy.
VII.
A more specific weakness in current, or at least recent, policy practice is the
failure to take drought shocks into account in formulating medium-term economic
strategies, for example in the formulation of structural adjustment programmes.

VIII. Structural adjustment and drought The study gives further support to the
argument that the formulation of structural adjustment programmes should be
sensitive to drought. It is not clear that this implies re-defining medium-term policy
goals, so long as these are based on a realistic assessment of the economic
environment, and not just on the most favourable assumptions. Rather, it implies
that there ought to be some element of preparedness. In designing S A P s drought
should be given to what would be required i f there were to be a severe drought, or
indeed some other major economic shock. This exercise might be based in part on
exploring, as we have done, one or more recent shocks.
IX. Responding to drought in the context of SAP The cases examined suggest
that when a shock occurs some combination of the following responses may be
appropriate:
• rephasing of some policy objectives;
• redirection of already committed resources that may be underutilised because of
the shock;
• rapid commitment and disbursement of additional external resources.
Sustaining S A P s should not oblige a government to finance its drought response
in ways that intensify the reces.sionary effects of the shock on the domestic
economy, as in Zimbabwe in 1992/93.
X.
Food security Whatever the differing economy-wide consequences, in S S A
droughts invariably have severe food-security implications. These impacts,
including in South Africa, occur at a disaggregated and regional level. With a few
exceptions, such as South Africa and Botswana, there are also external resourcing
implications of additional food import programmes.
XI.
Modalities of assistance
Economic and relief instruments should not be
regarded as separate, more or less autonomous areas of policy action. The
appropriate and also the likely balance of actions (which are not necessarily the
same) w i l l depend on the country policy environment.
XII. Monitoring drought shocks at a country level There are hkely to be two
overlapping monitoring systems concerned with food security and economic issues.
The former would be more useful i f information on rainfall and the agricultural and
food situation were more regularly integrated into economic monitoring. Similarly
tho.se monitoring economic performance should take a closer interest in the
interpretation and use of technical and scientific information.
XIII. Issues not directly addressed in this study There are a number of important
issues which have not been directiy addressed in the drought study.

The micro-social aspects of drought are of considerable importance There is a
substantial body o f continuing research and policy analysis on vulnerable people
at the household, community and provincial levels. Policy relevant findings can be
expected from work on coping strategies of a context-specific nature also relevant
to emergency action and drought mitigation more generally.
The details of public expenditure were not explored in the detail that the authors
would have wished. Frankly, the data are not in most cases in the public domain.
Even within financial institutions and governments these data are often available
on a very restricted basis. The World Bank undertakes country public expenditure
reviews only periodically, and for several of the case-study countries there had not
been a review in the recent past.
The impacts of drought mediated through intersectoral linkages are complex. These
effects could only be addressed superficially without more sophisticated modelling.
However, the study has suggested a broader framework within which some of these
issues could be explored in more detail at a specific country level.
The study emphasises the importance of resource endowments. However, it has not
attempted to look at environmental issues in any detail. It should be noted that
there is no evidence of long-run climatic change driven either by global warming
or human pressure on resources. Lack of satisfactory explanation for secular
aridification in the Sahel is a case in point. However, the actual rainfall patterns in
the Sahel and also South-East Africa in the last 15 years do not provide a basis for
complacency on this issue.
X I V . Where do we go from here? Some of these many issues are to be considered
further in the concluding phase of this study which will explore policy issues for
national governments and ways in which IFIs and donor agencies could more
effectively support both drought crisis management and mitigation measures in
S S A . It is hoped that this provisional analysis will provoke others to explore some
of these issues at a country level or in a wider context.
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