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FOREWORD

This paper arose out of an interest in the broader implications of droughts in African countries
and in particular, the droughts in Southern Africa in the mid-I 990s.

The current prospects of an El Ninio effect in the southern Pacific Ocean, which is forecast to
result again in lower than average rainfall in countries in Southern Africa this and next year, makes this
paper relevant. The paper provides a number of insights into the impact of drought in Southern Africa
in the past and suggests policy options for dealing with future droughts.

It is anticipated that the conclusions from this paper will also be useful for other regions in
Africa and the world.

Alan Gelb

Regional Technical Manager

Economic Management and Social Policy

Africa Region
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ABSTRACT
Although the physical aspects and agricultural impacts of drought and government and donor

responses as well as household coping and survival strategies in the event of drought have been well
studied, little research has occurred on either its nonagricultural or economywide macroeconomic
impacts in Sub-Saharan Africa. This paper reports the findings of an exploratory study intended as a
contribution to filling 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. Findings include the following:

* Drought shocks have large but highly differentiated economywide impacts. The likely
frequency, scale, and character of these impacts depend on the interaction between
economic structure and resource endowments, as well as on more immediate short-term
effects.

* Counterintuitively, relatively more developed economies in Africa may be more vulnerable
to drought shocks than least developed or arid countries, in terms of macroeconomic
aggregates and rates of economic recovery. Evidence suggests an "inverted U"-shaped
relationship between the level of complexity of an economy and its vulnerability to
drought.

3 Different regions of Africa are experiencing different long-term climatic trends, implying
that different regional strategies are required for mitigation and relief of droughts.

* Although the existence of structural adjustment programs (SAPs) can exacerbate adverse
economic and social impacts of drought shocks, such programs also provide a framework
within which the broader economywide impacts may be more effectively contained.

* There has typically been little sustained interest in drought mitigation measures on the part
of either governments or donors, except in tenns of improving food security. There is
considerable scope for wider adoption of drought mitigation measures as well as for the
incorporation of the risk of drought into economic policies and planning.

In responding to droughts, financial aid for balance-of-payments and budgetary support
should have the highest priority in more complex Sub-Saharan Africani economies. Large-
scale, targeted interventions should be the primary modality of response in simple and
conflict-affected economies.

The complexities of economic structure and resource endowment justify closer exploration
of the dynamics of highly drought-vulnerable economies by means of economic modeling.
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CHAPTER 1:

INTRODUCTION

The objective of this paper is to present the findings of a preliminary investigation on a large
and complex subject-the impact of drought shocks on Sub-Saharan African (SSA) economies. The
intention is to stimulate debate and encourage further systematic analysis at a country and regional
level.

The study had its origins in an exploration of the implications of drought for food security
policy in SSA (World Bank 1991c), which provoked a fairly consistent response from economists
along the following lines. Droughts have serious social impacts, at worst causing famine and associated
social disintegration. This poses problems for effective relief, which involves early warning and related
preparedness measures to minimize the human costs. It has yet to be established, however, that these
events have economic impacts on a scale that justifies economic responses or modifications in policy.
This prompted an ODI study to explore the scale and character of the wider macroeconomic impacts of
drought in more detail.

The initial working hypothesis for the study was that the economic impacts of drought shocks
were most likely to reflect the intensity and duration of drought as a meteorological event. In the
absence of any previous comparative study, it was assumed, perhaps reflecting a conventional wisdom,
that poorer, low-income countries in SSA, such as Burkina Faso or Ethiopia, were likely to be most
severely affected (World Bank 1991c). An initial examination, however, of GDP aggregates for
countries widely recognized as having suffered intense drought (as summarized below in chapter 3) and
a review of the ways international and bilateral agencies responded to the 1991-92 southern African
drouglht (DHA/SADC 1992, Nowlan and Jackson 1992, SADC 1993b) suggested a more complex
picture, involving a counterintuitive relationship between drought and economic structure. It indicated
that an economy in the early stages of development could actually become more, rather than less,
vulnerable to drought and, therefore, more severely impacted by a shock. In responding to that initial
finding, the main thrust of the study has been to explore evidence on the relationship between drought
and economic structure systematically. This has involved the elaboration of a typology of countries
differentiated by economic structure; an exploration of statistical evidence of the relationships between
drought and macroeconomic aggregates, focusing on six case study countries; and a more systematic
review of international responses to major drought events, particularly the most recent regional crisis in
southem Africa in 1992. In undertaking the investigation, it has been necessary to begin by
conceptualizing and defining drought as an economic rather than physical phenomenon (see chapter 2).

Background: Economics of Drought Is Underresearched

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 variability of rainfall in the extensive
arid and semiarid areas of the continent and the poor capacity of most African soils to retain moisture.
Widely quoted estimates suggest that at least 60 percent of SSA is vulnerable to drought and perhaps
30 percent is highly vulnerable (IFAD 1994). Moreover, parts of the Sahelian belt have been coping
with an increasingly dry regime; rainfall is significantly below the nornms of the period prior to the
1960s (Hulme 1992).

1



THE IMPACT OF DROUGHT ON StJB-SAHARAN AFRICAN ECONOMIES

There has been little research to date on the economywide impacts of drought in Sub-Saharan
Africa, either before or after, despite the wider interest of economists in exogenous shocks as well as
the potentially serious nonagricultural and macroeconomic impacts of drought.' The dearth of
investigative studies appears to reflect the fact that drought has typically been perceived as a problem
principally of agriculture and, in particular, food supply, with economies automatically and
immediately restored to their long-term growth paths with the return of improved rains. Thus, the
physical phenomenon of drought, rural household coping mechanisms or survival strategies,2 and
government and donor responses have been extensively studied. Indeed, this body of research has been
important in contributing to a broader understanding of drought and to the design of more appropriate
relief and rehabilitation responses. However, although this research has also had important implications
at an aggregate level for the macroeconomic and financial impacts of drought, it has not directly
addressed these two issues.

Similarly, the economywide impacts of drought have often been largely ignored in designing
and implementing drought management strategies. SSA governments and the international community
have typically responded to drouglhts by mounting large-scale relief operations, absorbing substantial
resources both of the affected countries and of the international community.4 The primary objective of
such operations has invariably been to minimize suffering and loss of human life. Food aid, much of it
for use in direct, free distribution programs within the affected areas, has bulked large in relief efforts.
For example, some US$4 billion, including associated logistical costs, in food aid and commercial
grain imports organized by the goven-ments was provided in response to the 1991-92 drought in
southern Africa.5 In contrast, the importance of nonfood items, such as water equipment, essential
drugs, livestock feed, and agricultural inputs, has apparently been less fully recognized (Thompson
1993, DHAISADC 1992). Moreover, efforts designed expressly to mitigate the impacts of droughts
prior to their onset have generally been accorded even lower priority. Such responses partly reflect a
widespread failure to perceive droughts as a serious and potentially long-term economic problem.

More positively, the response to the severe 1991-92 drought in southern Africa was slightly
different, perhaps suggesting a recent increase in awareness of the economic impacts of drought. Some
members of the international donor conmnunity displayed a far greater willingness to provide balance of
payments support in response to this crisis than to any previous drought, partly reflecting concern
about the threat to ongoing economic reform and structural adjustment programs (SAPs), to which
donor agencies had committed significant resources.6 Indeed, the SAPs implied that several of the

' The comparative lack of research in this area was one of the main findings of a preliminary study at the
World Bank (199 1b).
2 For example, Cheni (1991), Downinig, Gitu, and Kamau (1987), Dr6ze and Sen (1989), Glantz (1987),
Scoones and others (1996), and Slheets and Morris (1974).
3 For example, Downinig, Gitu, and Kaman (1987)-in perlhaps the most comprelhensive, multidisciplinary
review of the impact of a particular drouglht in Sub-Salharani Africa, focusing on the 1984-85 Kenyan
drought-lacks any detailed exploration of the wider or macroeconomic consequences of the drought.
4 For instance, during fiscal 1984-85 and 1985-86, 7.5 percent of the U.K. aid program was expended on the
response to the drought and famine crisis in Africa (Bortoni and otlhers 1988).
5This approximate estimate of the food-related costs of the drought response first appeared in a U.N. Africa
Recovery Briefing Paper (Collins 1993), subsequenitly restated in WFP (1993: 22). The costs of drought-
related maize and other cereal imports by govermiienits and as food aid was approximately US$2.5 billion in
1992-93 (MugNvara 1994).
6 For example, in 1992 the World Bank approved a US$150 million Emergency Recovery Loan to Zimbabwe
and made additional drouglit-related modificationis to credits of US$50 millioni for Malawi and US$100
million for Zambia. The U.K. ODA provided botlh Zambia and Zimiibabwe £10 millioni (approximately US$18
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INTRODUCTION

affected economies were already being closely monitored, throwing the economic impact of the drought
into sharper focus than had perhaps been the case in earlier droughts in the Sahel and the Horn of
Africa. They also underscored tlle need for a higher level of contingency planning. Nevertheless, many
other donors continued to overlook or give only limited attention to the economywide impacts of the
drought, such as on foreign exchange availability and government expenditures.

Scope and Purpose

This paper exarnines the economic impacts of drought in more detail and, in particular,
undertakes the following:

* Assess the factors deternining the scale and nature of the vulnerability to drought of various
7types of African economies through an examination of varying drought experiences.

* Provide a preliminary assessment of the impact of drought on both productive sectors and
policy targets and objectives.

* Identify appropriate broad drought management strategies that reflect differences in the impact
of drought in various types of economies.

This paper also draws on the considerable body of literature on economic shocks more
generally. This literature focuses particularly on external shocks, which occur through international
goods and capital markets.8 It provides a wealth of case study materials and insights on factors
determining the impact of shocks, including the role of government and private sector responses. It is
important to note, however, that the impact of external shocks differs substantially from those of
drought, which is an internal shock. Obviously, the inimediate direct impact of the former is typically
much narrower both in terms of the productive sectors and subsectors affected and of their spatial or
geographical impact. In contrast, droughts can affect virtually all aspects of agricultural and other
water-intensive activity and impact on a large proportion of households, private enterprises, and public
agencies, with far-reaching consequences througlhout the economy, as explored in further detail below.
Moreover, droughts entail loss of assets in the form of crops, livestock, and productive capital damaged
as a direct consequence of water shortages or related power cuts. A further factor limiting the value of
the general literature on exogenous shocks is that it focuses particularly on commodity prices, which,
as Collier and Guniing (1996) note, commonly involve spikes rather than crashes and so raise a

million) in balance of payments support for drouglit-related imports between March and June 1992. Some
donors, for example, Germany. modified existing finanicial assistance to allow these funds to be used for
procurement of drought-related food and other imports. The United States also organized large "blended"
packages of support for food imports includinig export credits, food aid credits and grants to Zamiibia and
Zimbabwe to address the direct balance of paymenits aspect of the drought (Callihan and others 1994). Other
food aid doniors also provided a combiniationi of program aid to relieve balance of payments pressures as well as
conventional relief for distributioni to affected populationis.
7 The concept of vulnerability is subject to maniy different constructions. It is used here to characterize the
scale and duration of potential reductionis in aggregate economic activity, sectoral performance, and other
economic variables as a consequienice of a drouglht shock.
8 Knignian (1988) further disaggregates goods market shocks as export, import, and exchange rate shocks, all
of which partly depend on price elasticities of supply and demand. Capital market shocks can be disaggregated
as shifts in the costs of borrowing, in terms of interest rates, inflation (which in turni influences the volume of
extra exports or forgone imports necessary to generate the foreign currency required to service the debt), and
the real interest rate. Constraints on borrowinig can represent a further shock.

3



THE IMPACT OF DROLJGHT ON SLJB-SAIHARAN AFRICAN ECONOMIES

slightly different set of issues and policy decisions. Nevertheless, the literature remains of relevance to
this exploration of the economic impacts of drought.

Method of Study

There are considerable methodological difficulties in constructing nondrought counterfactual
performance and behavior-that is, in isolating the impact of a particular drought shock from
underlying trends and other intemal and extemal factors influencing economic performance. The
specification of counterfactual perfornance and behavior is further complicated by the fact that a
drought affects virtually every aspect of economic life. This paper, therefore, adopts an eclectic
methodology, using a mixture of quantitative and qualitative analysis. The quantitative analysis is
partial, primarily involving an examination of movements around trends, "before and after" impacts,
and forecasts compared with actual performance of key economic indicators. Findings from other
relevant studies are also drawn on, including some that have entailed detailed econometric modeling.

The ODI study iivolved a cluster of empirical investigations whose findings and conclusions
are reflected in this paper. First, a detailed case study was undertaken of the economic impacts of
drought in Zimbabwe since independence in 1980 (Benson 1997, Robinson 1993) complemented by
five much briefer desk-based reviews of the impacts of drought in Burkina Faso, Ethiopia, Kenya,
Senegal, and Zambia (Benson 1994). Zimbabwe was selected for detailed study for four reasons:

J The country has experienced three major droughts since 1980.

* Its economy is relatively complex compared with most other SSA countries in terms of
intersectoral linkages and significant financial flows. This implies that the indirect impacts
of drought are potentially important and warrant study because they are less easy to
identify. There may also be lessons from the Zimbabwe experience for other SSA
economies at earlier stages of development.

* The 1992 drought relief operation in Zimbabwe-and in southern Africa more
generally-was far broader thani previous responses to droughts in SSA and involved the
provision of economic assistance as well as emergency food and other humanitarian relief
supplies (Clay 1997).

• Zimbabwe has a relatively good data set, facilitating statistical analysis of macroeconomic
and sectoral aggregates.

The five countries selected for desk-based review were deliberately chosen to include examples
from the Sahel, East Africa, and southern Africa and also to provide a range of agroecological
conditionis and economic structures to ensure that the findings of the study were broadly applicable to
all drought-prone SSA countries.

Second, because the study was concerned with the relationship between a physical
phenomenon-variability in rainfall (precipitation)-and economic activity through an often complex
set of possible linkages, it involved a "state of the art" review of 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 1995).

4



INTRODUCTION

Third, case studies of two specific policy areas were also undertaken: an examination of the
interlinking issues of drought and cereal market reform in Kenya (Thomson 1995) and of drought and
public expenditure in Namibia (Thomson 1994).

Fourth, in considering policy options for crisis management, mitigation, and preparedness, the
considerable evaluative evidence of the southern African drought in 1991-92 was reviewed. That crisis
has generated the most extensive body of empirical evidence and policy analysis of any recent major
natural disaster. International and bilateral agencies and nongovernmental organizations (NGOs), as
well as the governments of affected countries and the regional cooperation agency, the Southern
African Development Commnunity (SADC), variously conimissioned external evaluations, studies, and
meetings to draw out lessons for future policy. It should also be noted, however, that the documentation
that is publicly available provides only an incomplete picture. Intemational financial institutions do not
publish their assessments of operations involving member governments, although their findings are
reflected to some extent in documentation prepared for meetings, (for example, SADC 1993b and
World Bank 1995c). Moreover, few NGOs release retrospective assessments of their emergency
actions, except where required to evaluate their activities as part of their accountability for grants from
public funds (Mason and Leblanc 1993).9

9 The selection of studies in the public domaini cited in this paper focus particularly on Namibia, Zambia, and
Zinmbabwe and include: Callilhan and olliers (1994), Clay and others (1995), Collinis (1993), Devereux and
others (1995), Friis-Hanseni and Rolhrbach (1993). Hicks (1993), Legal and others (1996), Mason and LeBlanc
(1993), Mugwara (1994), SADC (1993a). SADC (1993b), Scoones and otlhers (1996). Seshamani (1993),
Thomson (1994), Tihomiipsoni (1993), Tobaiwa (1993). WFP (1994), and World Bank (1995a).
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CHAPTER 2:

POTENTIAL IMPACTS OF DROUGHT ON SUB-
SAHARAN AFRICAN ECONOMIES: DIFFERENCES
AND SIMILARITIES

A preliminary review of the impacts of drought in Africa suggests that the interaction between
drought shocks and the economy are complex, rather than direct and straightforward. But, before
exploring that complexity, a working definition of drought that focuses on economic rather than
physical or social impacts is required. These conceptual issues are considered in the next section. The
main factors determining the nature of the interaction between drought and the economy also need to be
taken into account. Those conceming the role of the physical environment, the financial system, and
public policy are discussed below before exploring the relationship between economic structure and
drought in more detail in chapter 3.

An Economic Derinition of Drought

The notion of drought employed for the purposes of this paper is based on a probabilistic
conceptualization, encapsulating concepts of meteorological, hydrological, agricultural, and social
drought to postulate an economic definition. Meteorological drought can be defined as "a reduction in
rainfall supply compared with a specified average condition over some specified period" (Hulme 1995).
In an African context, this is typically a period of a year or more. Hydrological drought pertains to the
impact of a reduction in precipitation on natural and artificial surface and subsurface water storage
systems, thus, possibly lagging behind periods of agricultural or meteorological drought (Wilhite
1993). Agricuiltuiral drouight is defined as a reduction in moisture availability below the optimum level
required by a crop during different stages of its growvth cycle, resulting in impaired growth and reduced
yields.'° Finally, social drought relates to the impact of drought on human activities, including indirect
as well as direct impacts.

There is a circular element in all these concepts of drought, apart from the underlying
meteorological phenomenon as a forcing mechanism. Therefore, in undertaking the exploratory
investigations reported in this paper, a highly empirical, inductive approach was adopted to establish
whether drought could be regarded as a phenomenon of economic significance and, if so, the likely
probabilistic nature of the impacts and the implied underlying relationships. The resultant definition of
an economic drought reflects these investigations. As with agricultural and social definitions, an
economic drought concerns the impacts of precipitation-related reductions in water availability on
productive activities, including the provision of water for human consumption, rather than water
availability in itself. Recurrent, predictable, seasonally low levels or low mean rainfall in arid areas do
not constitute drought. Such events are associated with well-established, predictable climatological
patterns that occur with a high degree of probability, for example, 80 percent. Thus, these are

10 A number of otlier factors can also play a role in lowering crop yields, such as reduced input of fertilizer,
lack of weeding, the presence of pest and crop diseases, lack of labor at critical periods in the growth cycle,
unattractive producer prices. and overall market conditioiis. It may, therefore, be difficult to isolate the impact
of reductions in moistuire from that of otlher factors.
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phenomena to which local economies have adapted by selecting less water-intensive types of
agricultural and nonagricultural activities and by investing in water storage to smooth seasonal
variations in supply.

An economic drought, by contrast, involves low rainfall that is outside the normal expected
parameters with which an economy is equipped to cope. Such an event typically results in sharp
reductions in agricultural output, related productive activity, and employment. In turn, this is likely to
lead to lower agricultural export earnings and other losses associated with a decline in rural income,
reduced consumption and investment, and destocking. Meteorological drought may also result in
hydrological conditions that have a direct adverse impact not only on irrigated agriculture but also on
nonagricultural production, including hydroelectric power generation (which is an increasingly
important source of energy in a numiber of African countries) and certain industrial processes, as well
as human water supply. Drouglhts have additional potential multiplier effects on the monetary
economy: the rate of inflation, interest rates, credit availability, levels of savings, the goveniment
budget deficit, and external debt stocks. Indeed, the combination of these direct impacts, indirect
linkages, and multiplier effects implies that the economywide consequences of a drought may be
considerable.

The probabilistic nature of drought as an economic phenomenon should be stressed for a
number of reasons. First, it does not involve a simple technical relationship that can be characterized
with any certainty, second, it is continlgent on the interaction of a meteorological event or anomaly with
the changing dynamic conditions of an economy. Third, the impact depends also on the expectations of
various economic enterprises-ranging from largely subsistence, peasant households to large private
and public corporations, about the probability of drought -and the immediate economic conditions,
which in turn are determined by a number of otlher factors. These considerations suggest a working
definition of an economic drought as a meteorological anomaly or extreme event of intensity, duration
(or both), outside the norrnal range of events that enterprises and public regulatory bodies have
normally taken into account in their economic decisions and that, therefore, results in unanticipated
(usually negative), impacts on production anud the economy in general.

According to this definition, a drought can, therefore, be viewed as a fomi of internal supply-
side shock-that is, as a severe disturbance caused by events outside a country's control that have
nonmarginal impacts on domestic economic variables.

Environmental Diversity and the Rural Economy

Environmental factors play an obvious role in determining interactions between drought and
economic perfornance. As already indicated, from an economic perspective, a country's vulnerability
to drought cannot be viewed merely as more or less synonymous with its aridity. Countries with a high
proportion of arid lands are likely to experience frequent and severe drought conditions, thus,
precluding significant rainfed agricultural production." Communities in such countries, however, are
also likely to have wvell-developed coping mechanisms; they have adapted to the marginal rainfall
conditions through appropriate investments in water resource management and agricultural practices

" Land areas are widely classified in terms of annual mean potential evapotranspiration (PE), wlhile also
taking into accounlt elevation and soil type (Le Houierou and others 1993). Semiarid areas, where cereal
production is likely to be subject to limitationis because of imloisture availability, are defined in terms of annual
rainfall falling below an average PE level of 65 percent (R<0.65 PE). Arid areas unsuitable for rainlfed cereal
cultivationi under niormial circumiistanices represent an agroecological zone defined by R<0.35PE (Hulmiie 1995).
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over time. In contrast, predominantly semiarid countries with largely rainfed agricultural sectors are
likely to experience nationwide drouglhts only as an extreme event, as both Zambia and Zimbabwe did
in 1991-92. Yet other economies, possibly including Ethiopia and Kenya, according to historical
record, are highly unlikely to experience droughts that simultaneously affect most sectors or regions of
their agricultural economy. Socioeconomic systems in these latter two categories of countries are,
therefore, possibly less well equipped to cope with droughts. Such systems, however, also imply that
when droughts do occur they may, in fact, have a larger economic impact in regions less prone to
drought. This view of adaptation to drought, also introduces the possibility that only extreme, more
improbable, droughts result in significant economywide impacts.

Long-Term Climatic Trends

Interseasonal or annual variations in levels of precipitation may fluctuate around particular
trends or cyclical patterns in the long tern, rather than remaining within certain stable parameters. The
extent of economic vulnerability to drought, therefore, partly depends on the degree to which such
pattenis and trends are both recognized and taken into account by various economic agents and
decisionrmakers.

The various regions of Africa have displayed differing climatic trends over the period since
decolonization, i.e., broadly, since the early 1960s. Figure 1 compares three regions: the Sahel, East
Africa, and southeast Africa.'2 The Sahel has experienced a significant decline in average rainfall
levels, defined in terms of a comparison among the three decades before and after 1960. In contrast, for
more than a century, the southeast African region of southern sunimer rainfall has experienced a quasi
18- to 20-year cycle of one relatively wet and one relatively drier decade (Tyson and Dyer 1978).
Meanwhile, the East African region is not affected by either significant trends or cyclical patterns in
rainfall regime.'-

12 For purposes of statistical analysis of rainfall patterns, the Sahel is defined as the region lying between 9
and 15 degrees latitude and extending eastward to the Somali border; East Africa is defined as Uganda,
Kenya, and Tanzania; and southleast Africa is defined as tlhe region lying between -16 and -26 degrees
latitude and east of the 23 degrees longitudinal line.
]3 In trying to understand the various weather patterns, an association between regional rainfall anomnalies and
the El Niio/Soutlhern Oscillation (ENSO) phenomiienioni has been established, but this association varies
between rainfall zones and explains at miost 25 percent of thle interannual variation in rainfall (Linidesay and
Vogel 1990). Local and global sea surface temperatures also appear to play a significant role, although the
precise natture of these relationships is only partially understood to date (Mason and Tyson 1992).
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The distinct regional climatic differences have potential implications for agriculture, water
management more generally, and the possible economic consequences of drought. In some sense the
stationary, if random, rainfall pattemns of East Africa pose the simplest, most straightforward, drought risk
management problem, because the probability distribution of monthly and annual levels of precipitation can
be calculated directly from historical records. Farmers, water sector managers, and others have a good
grasp of the risks of drought, based on their individual experience (assuming little impact in terms of
environmental degradation); thus, from a long-term perspective, they are able to make rational cropping
and other decisions based on more or less complete information. In contrast, the Sahelian economies have
in effect been confronted with an increasingly unfavorable environment that requires and rewards
adaptation through risk-reducing strategies in the rural economic systems. 14 Meanwhile, the quasi-cycles of
southeastern Africa may pose particularly difficult problems in making appropriate decisions on hazard
management and investment. Decisions based on rainfall or hydrological information, such as river flows or
recharge of aquifers for only part of one or more full cycles (10 to 15 or 30 years) or which assume random
distribution of drought years rather than taking account of the actual rainfall cycle, could involve greater
than intended exposure to drought hazards. The assessment of drought risk in southern Africa is further
complicated by as yet highly tentative indicationis at the level of regional anialysis of small future reductions
in mean annual rainfall and an associated increase in the expected frequency of extreme events such as the
"I in 50 years" drought of 1991-92 (Hulme 1996).

Role of Financial Systems

The evolution of financial systems is not linked in any simple way with levels of GDP. The size
and structure of the private financial sector, involving banks, other intermediaries, and elements of a private
capital market, however, will have potentially significant implications for the way an economy responds to
drought and other economic shocks and the types of adaptive behavior available to individual households,
the public sector, and public authorities. Following a drought shock, demand for agricultural credit and
defaults on previous loans are both likely to rise. In countries where extensive formal savings institutions
for small savers exist, substantial internal flows of resources may occur, as those in less-affected areas
transfer remittances to their relatives in greater need, thus, effectively spreading the household impacts of
drought more evenly. Similarly, the CFA franc facilitates transfers between countries within the zone,
making remittances an important source of income to drought-affected rural family members (Reardon and
Taylor 1996). Affected enterprises are likely to face reductions in their financial balances and, therefore, to
seek further loans or extended credit. Increased public sector budgetary pressures and parallel pressures on
the foreign exchange account because of increased public sector imports could also place additional strains
on the financial system, depending on how such gaps are financed. Increased pressure on financial markets
may be partly offset by reduced rates of investment borrowing and by possible declines in private sector
demand for imported raw materials and intennediate goods. There is likely, however, to be some remaining
financial gap, which, depending on how it is met, will have varying implications for the impact of the
drought on the economy.

Role of Public Policy

At independence, most African economies inherited public enterprises with responsibility for
agricultural marketing, electricity supply, water supply, waste disposal, and transport. Public institutions
were also heavily involved in formal human resource development and social welfare provision through

14 For example. Davies (1995) provides substantial evidence of such adaptation, which, at the level of household
and specific groups. may imiply transitional stress and impoverishmenit.
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education, health, and other social services. Public sector involvement in both agricultural and
nonagricultural sectors increased in the early post-colonial period, bringing many problems of economic
efficiency and public finance, which are now widely recognized. Subsequent economic reforms and the
growth of both inforrnal and regulated sectors have further modified and sometimes reduced the role of the
public sector in the production and distribution of goods and the provision of public services. These gradual
changes imply that the role of the public service and thus the effects of a drought shock have varied both
over time and amnong countries. For example, parastatal marketing depends to differing and changing
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 depends on the production
surpluses of small-scale farrners, as discussed in chapter 4.

As the wider literature on exogenous shocks indicates, the nature of prevailing policies and
particular policy responses can also play a critical role in determining the precise nature and scale of
impact of an exogenous shock. Conmmodity price shocks, for example, can generate instability in both
government revenue and the income of private agents (Collier and Gunning 1996). Two decades ago, it was
widely thought that the government should, tlherefore, play a custodial role, seeking to smooth private
incomes in the event of positive price shocks by transferring the volatility to itself.'5 Subsequent research
has indicated that various factors have played a role in determining the quality of management of wvindfall
incomes, including prevailing policies. 16 More generally, governments have typically made a range of errors
in mismanaging windfall incomes, in part because of some tendency for government intervention to cloud
infonnation about the precise nature or expected duration of the shock, which in turn has confused the
private sector about an appropriate response.

Similarly, the precise nature of the impact of droughts depends partly on existing policies and
drought-related policy responses, be they to ensure that a government's budgetary targets are reached
despite additional drought-related expenditure or that prior export conumitments are met. These issues are
explored in further detail in chapter 4.

There is an important advantage in addressing the effects of a drought compared with many other
forns of shock-namely, that its duration and temporary nature are transparent. Thlis effectively provides
public and private agents with relatively good information about appropriate behavior. There is also,
however, the danger that, as an event that is widely perceived to be beyond a government's control, a
drought will become the automatic scapegoat for any contemporaneous economic woes and will thereby
delay the implementation of appropriate measures to address other, possibly more fundamental economic
problems. For example, by attributing the consequences of underlying economic difficulties to the impact of
drought, the Zimbabwe government may on occasion have adopted inappropriate policies that adversely
affected long-tenn economiiic performance. The 1982-84 drought coincided with a period of severe balance
of payments difficulties. Davies (1992) argues that the govermnent initially viewved these difficulties as

15 This belief was based on one or more of fouir propositions: (a) that the government is miore farsighted than the
private sector and so more likely to conserve a windfall. (b) that the social cost of taxing windfalls is particularly
low because the windfall was not expected. (c) that if windfall incomiie accrues to the private sector it can cause
inflation. and (d) that if windfall income is not placed in govermiienit reserves, it will generate an appreciation of
the real exchange rate (Collier and Guining 1996). Subsequent research has proved that all four propositions are
poorly founided.
16 For example, the Ghanaian govermiienit increased its foreign exchanige reserves during the cocoa boom by
almost the entire amounit of the windfall, possibly as an inadvertent consequence of the country's elaborate system
of foreign exchiange rationing (Collier and Gunninig 1996).
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temporary, arising as a result of the drought. Rather than seeking to address the underlying problems, it,
therefore, employed short-term quick-fix solutions in the fonn of import controls. The 1991-92 drought
could be similarly blamed for the difficulties arisilg during Zimbabwe's recently adopted adjustment
program, thereby helping the govenmment to sustain the reform process.

To sum up, a preliminary review suggests that the economic implications of a drought shock
depend on a complex set of environmental and economy-specific factors. Nevertheless, the available
evidence suggests that certain features of economic structure are overwhelmingly important in determining
drought vulnerability and that these can be captured in a relatively simple typology of country situations,
which is presented in the following chapter.
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CHAPTER 3:

ECONOMIC STRUCTURE AND THE IMPACT OF
DROUGHT

As a preliminary exercise in exploring the impact of droughts in more detail, the GDP and
agricultural GDP performance of a number of countries during years of widely recognized severe drought
was examined. Several SSA economies, including South Africa, as well as two other drought-prone
countries, India and Australia, were considered in the analysis. The results of this comparative analysis are
indicated in figure 2. This figure plots the change in real GDP attributable to changes in agricultural GDP
against the total change in GDP, comparing years of severe drought with performance in the previous year.
For example, a 50 percent fall in agricultural GDP in ani economy in which agricultural GDP had
accounted for 20 percent of total GDP in the predrought year would translate into a 10 percent fall in GDP
attributable to the decline in agricultural GDP.

The results generated threw up some apparently strange anomalies, raising a number of questions.
Why, for example, was Burkina Faso located near the (x,y) axis, implying only a small drought-related
change in GDP, whereas Niger lay toward the far left of the figure indicating compensatory growth
elsewhere in the economy (uranium mines) that partly offset the impact of the drought? Why did some
countries lie to the right of the 45 degree axis, implying that droughts were largely agricultural phenomena,
whereas others were located to the left of the line, suggesting that drought also had adverse impacts on
nonagricultural sectors? And why had Zimbabwe's positioning on the scatter diagram changed so
substantively between the 1982-83 anid 1991-92 droughts?

These preliminary investigations suggested a complex relationship involving differences of
economic structure determining the severity of drought impacts. Contrary to initial expectations (World
Bank 1991c), these explorations suggested a counterinituitive relationship: an economy in the early stages of
development may become more vulnerable to drought anid more severely impacted by drought shocks.

Typology of Country Situations

To focus more clearly on the structural features of an economy that mediate the effects of drought
as a climatic and hydrological event, it has been found useful to develop a typology distinguishing four
distinct country situations in terms of the impact of drought'7:

1 This typology builds on one initially presented in Nowlan and Jackson (1992). The authors proposed a typology
of subsistence, developing, and complex econiomics as a way of explaining the need for different forms of
internationial response to assist the drouglht-affected econoiiiies of southern Africa in 1992.
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Figure 2: Impact of drought shocks on GDP, the role of performance in
the agricultural sector
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ECONOMIC STRUCTURE AND THE IMPACT OF DROUGHT

Simple economies. These are predominantly rainfed agricultural and livestock semisubsistence
economies with a limited infrastructure, low levels of per capita income and high levels of self-
provisioning in the rural population. To the extent that a modem sector exists, it has few links
with the agricultural sector. Commodity and factor markets may be incomplete and poorly
integrated, at least at a national level. These characteristics may be further exaggerated where
conflict results in a disarticulation or loss of economic complexity in both the real and
monetary systems (Clay 1997).

. Intermediate economies. These are more diversified economies with economic growth
occurring via the development of a labor-intensive, low-technology manufacturing sector,
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.

* Complex economies. These are 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. To date, no SSA country could be
viewed unambiguously as a complex economy.

* Dualistic economies with large extractive, minerals sectors. These are economies consisting
of a "traditional" low (labor) productivity rural economy, entailing a high level of self-
provisioning, which coexists alongside a "modern" economy involving an export-oriented
sector closely integrated with a service sector but which is relatively immune to performance in
other sectors. Drought will affect only part of a dualistic economy unless the export-oriented
extractive sector is water intensive. Such dualism is a characteristic feature of many SSA
economies, including drought-prone Botswana, Namibia, and Niger, as well as South Africa,
whlich has the highest GDP per capita in the region.

The varying characteristics of these four types of economies are indicated in more detail in table 1
below.

In reality, the typology is highly simplified. There is, in fact, a continuum of cases, as specific
structural characteristics are not unique to economies lying within a particular category. For example,
Australia is a complex economy with a large mineral sector, whereas India, although falling into the
intermediate category, has substantial industrial sectors. Regional dimensions can also be important. For
instance, Namibia is not particularly vulnerable to the direct impacts of drought. It is, however, being
closely integrated into the wider SADC region where drought shocks can have profound impacts, with
ramifications for Namibia.

Another major caveat with regard to the typology is that it ignores the fact that economies are
dynamic rather than static entities and that the impact of a specific drought shock is, therefore, partly time
dependent. In particular, economic restructuring, financial deepening, urbanization, and increasing regional
integration have all been important trends in SSA in recent years. Regional integration has been
particularly rapid in southern Africa, following the end of apartheid. Conflict-related factors can also play
a role, as already indicated. Just as conflict involves a loss of complexity in Somalia and Sudan, for
example, so, after periods of extended conflict, Ethiopia and Mozambique are acquiring characteristics of
more complex, intermediate economies, thus, increasing their vulnerability to drought (see below).
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Table 1: Characteristics of the four country typology

Simple Intermediate Complex Dual (a)

Per capita income Low income country Low/lower-middle income Higher-middle/higher income ?
country country

Importance & nature Predominantly rainfed, accounting Rainfed/irrigated, accounting for Predominantly irrigated accounting ?
of the agricultural sector for 20%+ of GDP & of 70%+ 20%+ of GDP & 50%+ of for under 10% of GDP & under

employment employment 20% of employment

Inter-sectoral linkages to Weak Intensive Diffused Weak
& from water-intensive sectors

Engine of growth Agricultural sector Agricultural/non-agricultural sectors Non-agricultural sectors ?

Level of infrastructure & Weak Medium Strong ?
market development

Stage of financial market Weak, largely informal Medium Strong ?
development

Vulnerability to primaty export High Medium Low High
commodity price shocks

Trade regime Semi-open Semi-open/open Open ?

Quality of management of Poor Fair Good ?
natural resources

Spatial impact of drought Largely rural, confined to immed- National, affecting urban as well Largely rural, confined to immed- Rural
iately affected regions as rural population iately affected regions

Main source of funding of Donors Domestic government/donors/ Domestic government/private ?
drought relief programme private sector sector

a Dual economies include low (eg, Niger) and middle income (eg, Botswana and Namibia) economies and so display a range of characteristics with regard to some aspects of their economies



ECONOMIC STRUJCTUJRE AND THE IMPACT OF DROUGHT

Nevertheless, the typology remains useful in focusing attention on how drought shocks interact
with different types of economic structures. The precise nature of the impact of drought in the different
country typologies is explored in further detail below.

Impacts of Drought

The initial direct or physical effects of drought on the productive sectors are similar regardless of
the type of economy, although the relative and absolute magnitudes of each shock will depend on specific
country characteristics. A decline in rainfall has an initial adverse impact on the agricultural and livestock
sectors, on hydroelectric power generation, and on other water-intensive activities. Domestic availability of
water is also restricted; this has implications for health and household activities, including the time required
to collect water. Increased competition for more limited water resources may also occur, possibly
necessitating controversial policy decisions (for example, on the relative allocation of water resources to
hydroelectric power generation and irrigation).

Drought shocks then have a range of second round and subsequent effects, the nature and
magnitude of which depend on particular country circumstances, as explored in further detail below. For
example, declines in relatively water-intensive output may constrain the productivity of related sectors and
subsectors as well as of irrigated agriculture. Some loss of eamings may occur as labor is laid off, overtime
bans are imposed, and shorter shifts are worked, in turn reducing demand in the economy. Shortages of
food and other goods may drive up the rate of inflation, although partly offsetting losses in agricultural
value added. Budgetary and external trade balances may deteriorate, whereas external debt shocks increase.
The broad schema of these impacts is indicated in figure 318

Drought may also exacerbate income inequality, undermining efforts to achieve equitable and
sustainable development (see box 1). Although short-term changes in patterns of income distribution are
difficult to demonstrate quantitatively, the increasing priority accorded by the intemational community to
poverty reduction is reflected in more systematic research on the effects of economic shocks, including
drought, on poorer groups and regions (Reardon and Taylor 1996).

S'imple Econiomies

The economic impact of drought is largely felt via its direct impact on the agricultural sector. This
is reflected in substantial percentage declines in GDP, agricultural exports, and employment opportunities
as well as in widespread sale of assets. Because of the relative importance of the agricultural sector, the
overall economic impact of drought may be particularly great. Severe drought also results in widespread
nutritional stress, higher morbidity, and, possibly, higher mortality. However, because of weak intersectoral
linkages, a high degree of self-provisioning, relatively small nonagricultural sectors, and often poor
transport infrastructure, the multiplier effects through the rest of the economy are fairly limited; they
largely occur througlh a decline in consumer expenditure. The effects of drought are likely to be
concentrated in the rural economy.

18 The flow chart deliberately abstracts from the "social" consequences of drouglht. Suclh effects are not directly
considered because of the methodological difficulties entailed in trying to incorporate tlhem.
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Figure 3: Transmission of a drought shock through an economy
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Box 1: Impact of Drought on the Distribution of Income

Drought shocks can have differing impacts for various socioeconoumic and geographically located
groups, with potentially significant implications for the pattem of income distribution, as in the
followinig examples:

* Differential impact of drought on em1ploymiient opportunities among sectors and subsectors; certain
subsectors, such as mining and some service industries, are relatively immune (assuming an
adequate electricity supply) (Robinson 1994).

. Differential impact of drought on the supply of and returns to labor in the fornal and informal
sectors. For example, Berg (1975) argues that rural-urban migration during the 1972-74 drought
in the Sahel resulted at first in increased movement of labor into the urban informal sector. This
reduced returns to labor in this sector, whereas wages in the fonnal sector, which were protected by
statutory iiinimitm wage regulations, increased substantially.

* Varying degrees of vulnerability withinl sectors. Within the agricultural sector, peasant fanners are
likely to be more vulnerable to drouglht because of their predominant involvement in rainfed
agriculture and their greater concentrationi in less favorable climatic regions. As a consequence,
they are likely to face miucli greater relative loss of assets, thus, widening disparities between
small- and large-scale commercial producers. For similar reasons, pastoralists with limited
numbers of livestock may be affected worse thani large-scale commercial cattle farmers (Devereux
and others 1995: Scoones and others 1996).

. Differential impact of drought between urban and rural areas. Drought may entail a two-way
redistribution of income between niral and urban households, although rural to urban flows
probably dominate. These occur most fundamenitally via the greater deterioration in terms of trade
suffered by rural households and the potenitially severe impact of drought on their main source of
earnings. However, where some members of a family have migrated to towns and cities, these
losses may be partly offset by increased flows of urbani-rural remittances (Hicks 1993).

* Differential impact of drought among regions depending on rainfall levels, 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 amonig regions (Downing and others
1989).

* Gender dimenisions in the event of death. If a male head of household dies, according to customary
laws amonig, for example, the Tonga of Zambia (Ainsworth and Over 1994), the widow has no
entitlement to any of the household's possessions. More generally, female-headed households (in
which there is no absent male sending remittances) often fare worse, in part reflecting their
typically smaller resource base (Bonitatibus and Cook 1996).

Drouglht slhocks may also have long-term implications for income distribution-for example, owing to
the wide-scale sale of assets by low-income hotuselholds at prices significantly below the nondrought
nonn. Tlhis, in turn, for instance, can have implications for demand for education in some countries.
For example, in Zimbabwe goats are often kept as a forn of savings to pay for secondary education
(Hicks 1993). However, a numiiber of houselholds were forced to sell their goats to sustain short-teni
levels of consutmptioni in the aftermath of the 1991-92 drought shock.
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Recovery is relatively fast. Assuming the timely availability of sufficient seed, draft
animals or agricultural machinery, other agricultural inputs and tools, and predominantly annual
cultivation cycles, the restoration of good rains can restore levels of GDP to predrought levels
almost immediately, although recovery will be slower in the cases of livestock production and of
sugar cane, coffee, and other crops with a multiyear production cycle. However, drought may leave
a legacy of higher levels of intemal and external debt, larger balance of payments deficits, and
reduced and less equitably distributed capital assets, such as livestock and household items.

Intermediate Economies

The effects of drought are diffused more widely through the economy, reflecting greater
overall integration and stronger intersectoral linkages than displayed in simple economies.
Droughts affect the (larger) manufacturing as well as agricultural and livestock sectors, as the
lower domestic production of agroprocessing inputs reduces nonagricultural production, while
forcing up input costs. Intermediate goods are also likely to form a larger share in total imports,
implying that any drought-related import squeeze will have additional, multiplier implications for
domestic production. Meanwhile, consumer purchasing power is likely to decline owing to some
combination of higher food prices, job losses in both agricultural and nonagricultural industries,'9
nominal wage freezes, and the reduced availability and higher cost of credit. Falling markets, rising
input costs and possibly higher interest rates can also result in delayed investment in new capital
and teclnology, with long-term growth implicationis.

In the aftenrath of a drought, as in a simple economy, the agricultural sector will recover
relatively quickly. However, recovery of the maniufacturing sector may be slower because of the
combined impacts of such difficulties as continued input shortages, in turn reflecting ongoing
foreign exchange problems-and only a slow pickup in demand (see box 2).

The structure of finailcial sectors and govenimneit financial policy are also likely to be
more important in shaping the impact of a drought shock than in a simpler economy. The
govenmment is itself likely to meet a larger share of the costs of the relief efforts, rather than relying
almost entirely on intemational assistance. This will be financed by some combination of the
reallocation of planmed expenditure, govenimient borrowing, and monetary expansion, with various
indirect long-tenn implications, as discussed in further detail in chapter 4. Large interannual
fluctuations in economic perfornance, such as those that drought causes, can also create economic
management difficulties, for example, in controlling public expenditure.

Intermediate economies typically have more developed, economywide financial systems for
the flow of funds, including small-scale private savings and transfers, which also diffuse the impact
of drought more widely. For example, the transfer of remittances from urban- to rural-based
members of households was facilitated by the well-articulated system for small savings in
Zimbabwe in the aftennath of the 1991-92 drought. This mitigated the impact of the drought on
the rural areas but at the same time effectively spread its impact more widely, including into urban
areas (Hicks 1993).

'9 Reductions in demand for labor are unilikely to be fiully reflected in official statistics, because these
effects are partly addressed throuiglh restrictions on overtime, slhorter working shifts, and laying off of
casual labor. Contract labor may also be laid off but permanienit labor forces may be protected by stringent
emlploymnenit regulatioiis suich as significanit redunidanicy paymenits, wlhiclh prevent large declines in formal
sector etnployiimeint.
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Box 2: Impact of Drought on the Manufacturing Sector in Zimbabwe

Largely as a result of the 1991-92 drought. Zimbabweani manufacturing oUtpuit declined by 9.5 percent
in 1992. The drouglht alone led to a miniimumiiii 25 percent reduction in the volume of manufacturing
output and a 6 percent reductioni in foreign currency receipts from manufactured exports or a 2 percent
reduction in total export receipts. The textiles (including cotton ginninig), clothinig and footwear,
nonimetallic mineral products, metal and metal products, and transport equipmiient subsectors were
particularly badly affected. The drought impacted on the manufacturing sector in a variety of ways:

* Water shortages. Most municipalities imposed rationing; particularly severe water shortages were
experienced in the cities of Mutare, Chegtutu, and Bulawayo.

* Electricitv shortages. Reduced hydroelectric production (see box 4) resulted in load shedding,
rationing, and increased electricity tariffs affecting the whole country. Load shedding imposed
particular costs on subsectors witlh batch or conitinutious processing, wlhereas the system of rationing
discriminiated against smualler manufacturers.

* Input supplv difficulties. Shortages of agricultural inptuts to the manufacturing sector were
experienced, with adverse implications for most agroprocessors. However, larger food processing
companies, suiclh as grain millers, increased productioni as imports were clhannieled through urban
plants rather than processed in smaller niral plants. Similarly, the meat processing industry faced
increased supply of inputs as the drouglht forced up slauglhtering rates.

* Reductions in dlemtand. Demand for botlh agricutltural inputs and other basic consumer goods such as
clotlhing and footwear fell, partly due to the contractionary effects of the drouglht and an ongoing
strmctural adjustmiienit program, as well as increased penetration of the Zimbabwe market by
competitive imports following recent trade liberalization.

* Macroeconomic conditions. Higher government domestic borrowing, in part to finanice drought-
related expendituire. Ihiglher rates of inflationi, and higlher nominal interest rates created an
unfavorable operating enviroimient. Subsectors in which working capital requiremiienits had
increased sharply because of parastatal price rises (e.g., for steel) were particularly severely affected.

Partly as a consequience of the drouglht, the Interniationial Finanice Corporation identified the Zimbabwe
Stock Market as the worst performer of fifty-four world stock markets in 1992; it had a 62 percent
decline in value. Althouglh increased costs of productioni were partly passed on to consumers,
maniufacturers faced a deterioration in their financial viability.

S,ource: Robinsoni (1993).

In addition, althouglh the extent of absolute poverty is likely to be lower In an intermediate
than simple economy and the nature of houselhold vulnerability to drought is likely to have
changed, it may not necessarily be much reduced. There will still be some subsistence farming.
Furthernore, vulnerability does not depend solely on levels of poverty in nondrought years but also
on the ability of households to cope with drought and other adverse conditions. Development
involves some degree of specialization, a declile in self-provisioning and fuller integration into
markets and fina-uncial systems, altering but not necessarily reducing a household's vulnerability to
drought (Clay 1997).
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complex Econonies

The impacts of a drought are relatively easily absorbed in more complex economies, in
part reflecting tlle typically smaller contribution of the agricultural sector to GDP, exports, and
employment (see box 3).20 Water resources are also likely to be better managed. The likely scale of
impact of drought shocks in such economies is illustrated by Australia's experience during the
1982 and 1994-95 droughts. In 1982 agricultural output, which had represented 5.2 percent of
GDP in 1981, fell by 29 percent, but GDP declined by only 2.8 percent (Hogan and others 1995).
In 1994-95, although fann production alone fell by 9.6 percent in gross value terms, simulations
indicate that this latter drought reduced the forecast rate of economic growth from 6.4 to 5.2
percent in 1994-95 and from 4.4 to 4.0 percent in 1995-96. The lagged impact of the drought
reflected lower wool and cattle production, in tum, due to a reduction in herd size.

Complex economies are typically both more open and have fewer foreign exchange
constraints, facilitating the import of nornally domestically sourced items in the event of a drought,
without forcing a decline in other imports. Real exchange rates may appreciate marginally as the
price of agricultural commodities increases, but this will probably be temporary.

Average per capita incomes are higher and food items account for a smaller percentage
share of total household expenditure, implying that, even if the prices of drought-affected food
products rise, the purchasing power of most groups will not be significantly altered. Thus, the scale
and cost of relief programs will be limited, avoiding any substantial increase in governnent
domestic or external borrowing. However, that small segment of the population that is affected-
largely farmers in drought-affected areas-may be severely hurt in terms of loss of income, assets,
and savings.21

Dualistic Economies with Large Extractive Sectors

Some drought-prone economies in SSA exhibit a high degree of dualism; they have a large
capital-intensive extractive sector that features significantly in the trade account but is weakly
linked with other sectors of the economy. Some African economies have achieved relatively high
per capita levels of GDP through development of such sectors, underlining the fact that there is no
linear model of development.

Unless the extractive sector is water intensive and fails through lack of investment or poor
management to insulate itself from fluctuations in water supply, the economic impact of drought in
such economies is likely to be limited to variability in the agricultural sector and have only limited
multiplier effects. Thus, the macroeconomic impact of drought appears small, similar to what is
true in a complex economy. But this impressioni is deceptive, overlooking the profound impacts

20 For example, California experienced six consectiive years of drought between 1987 and 1992. The
1990 drought alone resulted in estimated agriculttural losses of US$450 million. However, only one
subsector of the urban econoniy--4he urban landscape gardening industry-was seriously affected
(Califomnia Department of Water Resources 1991).
21 For example. Purtill and otlhers (1983) estimated that farm incomes for Australia's "broadacre"
properties fell by an average of 45 percent durinig the 1982-83 drought, with declines as higlh as 96
percent in Victoria. Debt hleld by drouglht-afflicted farms increased fourfold during the period between
June and Noveiiiber 1982. The drouglht also resulted in a 2 percent fall in employmenit nationiwide.
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Box 3: Modeling the Economic Impact of the 1992 Drought in South Africa

The agricultural sector accounls for a relatively small slhare of GDP in Soutlh Africa. In 1991, for
example, it accounted for 6.6 percent of GDP, a level similar to that in the United States and Australia.
However, as comipared witli other complex drouglit-pronie economies, the sector provides a relatively
important source of employmenlt. During 1985-88, 13.6 percent of the South African workforce was
employed in agriculture comipared witlh 5.5 percent in Australia and 3.0 percent in the United States.
Tlhus, drought miglht be expected to have a relatively greater impact oii, for example, domestic private
savings and demanid.

The Reserve Bank of South Africa developed a macroeconomiiic model to examine the impact of the 1992
drouglht (Pretorius and Sinal 1992). Tlhe model is based on the Keynesian income expenditure approach.
It incorporates the supply side of the economiy through a numiiber of equations modeling the value added
by different output sectors; supply side constrainits are determined by full employment of the labor force
and fixed capital stock in a neoclassical production function. The agricultural multiplier was calculated
at 1.6 for the counltry overall, althotuglh it could be higlher in predominanitly agricultture-oriented rural
areas.

The predictive powers of the model were broadly correct after adjusting for the fact that the decline in
agricultural GDP was twice the level assumlied in mnning the model. The simulation results indicated
that a 14 percent decline in agricultuiral sector value added would result in a 1.8 percent decline in GDP,
of wlhiclh I percent would be direct and 0.8 percent indirect impacts. In reality, agricultural GDP fell by
27 percenit whereas GDP declined by 2.4 percenlt. The decline in agricultural GDP directly accounted for
a 1.5 percent fall in GDP. The direct impact of reduced rainfall oni the manufacturing sector was
comparatively limited; output declined by only 3.3 percent because past investment in urban water
supplies effectively assured the availability of water. The other computed effects incluided falls of 1.8
percent in real disposable incoimie, 0.5 percent in consumption expenditture (due to lower disposable
income and hiigher food prices). 5 percent in gross domestic saving, and an incremental rise in the rate of
inflation of 0.8 percent. Constumiier expenditture actually fell by 0.9 percent, and gross domestic savings
fell by 8.4 percent. The model also estimated a 0.5 percent decline in gross domestic investment, but a
muclh higher fall of 4.2 percent was experienced.

The drouglht necessitated maize imports totaling some Rl,725 million (US$604 million) between April
and December 1992 alone; imports continuied into 1995. Maize export earnings fell by an estimated
R365 miillion, with furtlher declines in other agricultural exports as well as an estimated R335 million
drop in exports from related sectors. However, lower domestic demanid as a consequence of the drought
was expected to reduce nonagriculttural imports by Rl,200 million. Meanwlhile, the drought was
estimated to hiave resulted in thle loss of 49,000 agricultural jobs and 20,000- formal sector jobs in
noniagricultural sectors. Farmers' indebtedniess was also expected to have risen, ctuttinig some farmers off
from access to furtlher credit.

within the agricultural sector on which the majority of the population remains dependent.
Droughts can result in a considerable intensification of food insecurity, water-related health risks,
and loss of livelilhoods in the agricultural sector. Howvever, in contrast to simple economies, the
broad revenue base and the scope for maintaining financial stability provided by taxing the
extractive sector offer considerable opportunity for countervailing measures.2 2

22 For example, in Botswana in 1982-87 (Dreze and Sen 1989) and in Naiiibia in 1992-93 (Thomson
1994), the macro aggregate and trade accounit effects of drouglht were modest and governments had the
resoutrces to finance substantial relief programs. The Botswana example is particularly exceptional,
because it has maniaged its diamonid revenuie extremely well, treating high as well as low prices as
temporary slhocks.
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The "Inverted UJ" Relationship

In summnary, this chapter has proposed that features typical of a simple economy
effectively contain the economic effects of drought, with the impact largely felt at the rural
household level and within the infonral economy. As an economy develops, with diversification
into the manufacture of teclnologically simple products utilizing domestically produced raw
materials, growth in financial and commodity markets, and an expansion of the monetized
consumption base and nonagricultural sectors, its economic vulnerability to drought shocks
initially increases. Agricultural eamings increasingly take the form of cash as households grow a
smaller proportion of crops for their own consumiiption, again spreading the impact of any
downturn through the economy. The accompanying specialization of labor and the breakdown of
community and extended fanmily ties may reduce the ability of households to adapt to temporary
shocks. In the later stages of development, vulnerability to drought shocks then declines again as
the agricultural sector becomes decreasingly important both in GDP and as a source of
employment, also implying weaker forward and backward linkages between the agricultural sector
and the rest of the economy. Suclh economies are also relatively more open and do not face major
foreign exchange constraints, ensuring that any domestic shortfalls can be met through imports
without affecting other trade flows.

This conceptualizationi of drought and economic structure contained in the stylized four-
country typology together witlh the evidence presented in figure 2 suggest a challenging
hy'pothesis-that there is an underlying "inverted U"-shaped relationship between the
macroeconomic impact of drouglht and the overall stage of economic development of a country.23 In
other words, the economic impact of drought increases during the earlier stages of development
before declining as an economy becomes more developed rather than, as conventionally assumed,
continuously declininig as an economy becomes increasingly complex. In an African context, this
hypothesis would appear to have become increasingly relevant over time. Economic thinking has
shifted away from highly regulated to more market-oriented policies, implying that the impacts of
drought as well as other exogenous shocks are increasingly felt in the domestic economy.
Moreover, some African economiiies have achieved relatively good progress in their economic
development over the past two or three decades, making the experiences of intennediate economies
increasingly relevant to some countries. Higher oil prices have resulted in increased investment in
hydroelectric power generation, whereas rising populations have placed ever greater demands on
limited water resources.

23 Kuznets' "iinverted U" hypothesis was based on evidence that relative incomiie ineqtuality rises during
the earlier stages of developmenit. reaches a peak, and tlhen declines in the later stages (Kuzaiets 1955).
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CHAPTER 4:

DROUGHT AND THE ECONOMY: SOME
PROVISIONAL FINDINGS

This chapter prescnts the findings of an exploratory investigation of the evidence on the
factors determininig the econiomiiic impact of drought shocks (chaptcr 3). Evidcnce is examined on
the overall impact of disasters, wlhereas a range of both exogenous, exterinally determined, and
domestic factors lying withiln the control of policy makers and othcr econolmic agents that can
influence the outcome of a severe drought shock are also considered. The interactionis of drought
shocks and stnictural adjustment are explored separately in chapter 5.

The Role of Ecoioimic Structure: The Southern Africaii Drought of 1991-92

The initial evidence on a complex intcractioni between drought and economilic structure and
a possible "invei-ted U," as presenited in chapter 3, was merely suggestivc. The process of selecting
countries for inclusion in figure 2 wvas subjective and unisysteimiatic. reflecting the investigators'
awarenless of recent major drought events. A comparison of a set of economies simultancously
impacted by the same event wotild provide a more rigorous test of the validity of thie relationship.
The 1991-92 soutilerin African drought comes closest to providing such a test, recognizing that this
droughit impacted withi varyinig severity on different countries in the region.

A scatter diagramii similar to that in figure 2 was, thcrefore, constructed to explore the
differential impacts of this droughit (figure 4). The hypothesized country typology would imply that
predomiiianitly agrariani raintfed economiiies vould be expected to lie to the right of the 45 degree
axis, because drought principally impacts the agricultural sector, while leaving other sectors
largely unaffected. This is confirmied by the positioninig of Malawvi, Zambia, Mozambique, and
Swaziland. More complex economies wvould be expected to be situated to the left of the 45 degree
axis, drought would adverselv impact not only agriculture but also on othcr sectors, as confinred
by the positioning of Soutil Africa and Zimbabwe. South Africa is also located nearer to the (x,y)
origin, as wvould be expected given its highier stage of economic development. In contrast, the
perfomiance of dualistic economies is indeterminate, dependinig on the perforimianice of the
extractive sector. In fact. Botswania and Namibia experienced strong growthi in 1992, despite the
weak performiance of their agricultural sectors. Thus, the evidence for the 1991-92 southern
African droughit wvould broadly appear to confirimi the validity of the country typology and
-inverted U" hypothesis.

Furthier examiniationi of the 1991-92 southicrin African drought also highilighits an important
temporal difference in the economiiic impact amonig the various economics. Recovery in rainfed
agrarian economies largely depended on the returin of good rains and the timely and adequate
provision of agricultural iniputs. However, recovery in more diversified developing economilies was
slower. requirilig increased supplies of inputs to industries anid a recovery in
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Figure 4: Impact of the 1991/92 southern African drought on GDP and
agricultural GDP - 1992 compared to 1991
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effective demand and crcdit markets. This difference is captured by considering changes in
real GDP attributable to changes in agricultural GDP against changes in GDP for major southern
African economies between 1991 and 1993 (figure 5). In both Zimbabwe and South Africa, the
noniagricultural sectors continued to depress GDP in 1993, despite more rapid recovery of
agricultural output after a favorable rainy season. For example, in Zimbabwe maize production
rose to a five-year high in 1992-93, encouraged by incentive prices and a massive free input
program for small farmers and good rains. In contrast, the country's nonagricultural sector
remained depressed by lack of demnand, high nominal interest rates, and tight credit conditions,
in part a result of the drought (Benson 1997). Thus, although agricultural GDP grew by 48
percent in 1993, manufacturing output declined by 8.3 percent to its lowest level in real value
terms since 1987, whereas overall GDP rose by only 0.9 percent. In the less complex
economies of Malawi and Zambia, the agricultural sector accounted almost entirely for
fluctuations in overall GDP. Namibia demonstrates how performance in the agricultural sector
may have little impact on overall GDP in a dualistic economy with a large extractive sector.

Economic Sensitivity to Drought: Country Case Histories

The remainider of this chapter focuses on further empirical and qualitative evidence on the
economic impacts of drought in the six case study countries indicated in chapter 1, with some
additional rcferences to Namibia's drought experiences.24 Two of the countries considered, Burkina
Faso and Ethiopia, can be stylized as simple economics. In both, as in many other SSA countries,
the agricultural sector forms a particularly substantial part of GDP and the population is
overwhelmingly rural. Kenya lies somrewhcre on the margini between a simple and an intermnediate
economy; it has an important diversified agricultural sector as well as a relatively large services
sector. Almost two-tliirds of microcnterprises (includinig forestry and textiles) are directly based on
agriculture (Block and Timmer 1994), but the manufacturing sector is still relatively small.
Senegal. the one lower middle-inicomiie country considered, also has some characteristics of an
intermiiediate economiiy; it has relatively strong intersectoral linkages reflecting past French colonial
policy. Zimbabwe, whiclh has one of the more developed maniufacturinig sectors in SSA, is the only
economy that can be uLnamiibiguously classified as an intermiiediate economiiy. Zambia is essentially a
dualistic, extractive economy. It has historically depended on copper production, particularly as a
source of export earnings. Namibia's mininig sector (primarily involving the extraction of
diamonds, uranliumii. copper, lead, and zinc) also accounted for arounld a third of GDP in the 1980s
as well as three-quarters of export carnings.

24 The disconitiiuities resultinig from conflict and recent independenice, before wlhiclh Namibia wvas closely
integrated with Southl Africa, wvere lthe reasons for not unidertakinig a quanititative hiistorical analysis.
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Figure 5: Economic performance and the 1991-92 drought in southern Africa
(indices, 1991=100)

Malawi Namibia South Africa Zambia Zimbabwe

115-

105

~~~~ 100 -_~1192 19311+9 

195 9 119 19 --- +1991 19-2 1993

.- *.-. GDP - - - Change in GDP due to agriculture

Source: Based on data derived from World Bank, 1995, 'World Date 1995: World Bank Indicators on CD-ROM, Washington D.C.



DROlIGHT AND THE ECONOMY: SOME PROVISIONAL FINDINGS

Charting the economic impact of drought in the six case study countries in deviations in
GDP and agricultural sector products from overall trends confirms significant differences in the
vulnerability of the economies to drouglht (appendix figures 1-6).25

However, it also raised certain questions about other factors, beyond economic structure,
influencing the outcome of drought events. The most striking correlation was indicated in the case
of Zimbabwe, particularly since the early 1980s. In contrast, the Kenyan economy showed
surprisingly little sensitivity to rainfall.

These relationships were explored more systematically using ordinary least squares
regression teclniques .26 Reflecting the definition of drought given in chapter 2 and the sometimes
considerable agroecological variability among countries, more sensitive country-specific drought
indices than those used in appendix figures 1-6 were developed. These indices were based either
on rainfall in the main food-growing regions of a particular country, where relevant data were
readily available, or on the yields of a country's main food staples. The drought indices used
together with the regression results are indicated in appendix table 1 27 An asymmnetric relationship
between economic performance and rainfall wvas also assumed; above mean rainfall had no impact
on the economy. This assumption was captured by constructing the drought indices as below
period mean level indices. The analysis distinguished between the 1970s and 1980s to capture any
changes over time in the drought sensitivity of economies .28

25 Time trends were calculated for each coutliry for the period shown in each graph. Deviations in GDP
and agricultural products fromi these trends were plotted against deviations in national rainfall from a 30-
year msean level. Varying time frames were used for different countries, depending on availability of data.
For Zimbabwe, rainfall data were available on a monitlily rather than annual basis. The rainfall index,
therefore, lagged by six moniths, providing a more appropriate rainfall index because the main agricultural
season extends from arounid November througlh to Marchi and so spans two calendar years.
26 The specification of the regression equations was higlhly simplified, ignoring otlher key factors
determininig economic performance stuch as the terms of trade or major political upheavals. However,
fuller modeling of the determinianits of economuic performance was beyond the scope of this study.
27 Difficulties in defining droughts are demonstrated by estimiates of the severity of the 1983-84 drought
in Ethiopia. One source indicates that, during 1983-85. 30 percent of farmlands at most were affected by
drought (Kebbede 1992). Another source states that thle drought "encompassed no less than 12 out of the
country's 14 regions" (RRC 1985). A tlhird, focusing on timing of rainfall, stated that in 1984 "the
climatic conditions ranged from unfavorable to catastrophic throughotut the country"; there were no dry
season showers, first slhort rains failed, and the beig rains were both delayed and stopped early (World
Banik 1985b). The period durinig whiclh rainfall is meastured is also imiportant. For examiple. in Zambia
anniual rainfall exceeded the previous year's level in 1991-92 in miost growing areas and did not
constitute a "meteorological drouglht." However, ilie rains ended early, with low levels of rainfall in
February 1992. This had a critical effect on maize productioni, which is most vulnerable to moisture stress
in January and February (Riley 1993). and a national drouglht crisis was officially pronounced.
28 This choice of periods is somewlhat arbitrary and miay not entirely reflect uniderlyinig economiic trends.
For example, in the case of Zambia declinling copper export earnings fromi the miid-1970s had a major
economiic imlpact on the whole economiy, miost imiportanit, via the impact on export earinigs. However, for
the purposes of comparisoni amonig economiiies, it was decided to consider approximzately common periods
of analysis. In the case of Ethiopia. the 1974 revolution resulted in a major restructuring of the economy,
implying that a comparisoni of the 1970s and 1980s wvould probably be invalidated by the nonneutral
policy environimenit. The analysis, thierefore, focused on the period 1974-75 to 1990-91 overall.
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Thie results indicate th-at both GDP and agricultural GDP have displayed some sensitivity
to downward fluctuations in rainfall, particularly during the more recent period analyzed and, in
terms of countries, in the case of Burkina Faso.29 However, droughts have had little apparent
impact on maniufacturing or industrial sectors, except in Senegal and Zimbabwe, a finding that is
consistent with the four-country typology.

The Zambian results also support the hypothesis that a dualistic economy is partly
cushioned from the impact of drought by its nonwater, intensive, extractive sector, with a relatively
low, if significant, coefficient on the drought index as a determinant of GDP, despite the
importance of rainfall as a determinant of agricultural GDP.30 The one ambiguous case is Kenya,
for wlhich sectoral performanice prior to the 1993 drought was only weakly correlated with rainfall,
despite strong fonvard linkages betwveen the agricultural and manufacturing sectors. Movements in
international commodity prices and possibly the country's diverse agroecology appear to explain
this finding (see below).3"

A relatively speedy recovery from drought was indicated by a generally insignificalnt
relationship between economic performance and lagged drought variables in the case study
countries (Benson 1994). There is, however, some qualitative evidence that overall rates of
recovery may be slower in relatively more complex economies, as already indicated.

In the long term, the impact of drought shocks is mitigated to the extent that drought-
induced recessions are offset by higher growtlh during the upswing of the recovery period.
However, droughts not only reduce sectoral output but also distort investment portfolios and
restrict rates of capital formation, for example. with potential long-term consequences. Any such
effects may be exacerbated if economiiic development objectives are set aside for the duration of the
drouglht, wveakening the links between relief and developmenit as well as increasing the long-tenr
costs of drought.

Other Factors Determining the Outcome of a Drought Shock

To understanid more fully the factors determining the impact of a drought shock,
documentation on the overall economic perfonrance of the case study countries was examined.
This review indicated a range of externally determined anld domestic factors that can interact with

29 T-statistics oni the drouglht indicators were generally significanit in the regressions against GDP and
agricultural GDP. but F-tests indicated weak overall exploratory power in a numliiber of cases, reflecting the
reduced specificationi of the deteriiiinants of sectoral and GDP performanice. However, there is some
precedent for reporting results based on relatively weak adjusted R2. For example, in exploring the effects
of windfall gains, Collier and Gunniing (1996) report results witlh some significanit t-ratios but an adjusted
R2 of only 0.104.
311 One of the most intriguinig cases of dualismii is Soullt Africa, wlhiclh is classified as upper middle-
incomiie in terms of per capita GDP and is the largest. most industrialized economiiy in Africa. The
macroeconiomiiic implications of the severe drouglht in 1991-92 were relatively modest despite maize
import costs of some US$700 millioni (see box 2). Howevcr, wiith only I percent of wlhite commliercial
farms accountinig for 40 percent of agriculltural outtpt. tlhere was a large "tail" of nonviable enterprises
emiploying muclh migrant labor in drouglht-pronie areas. Some 55 percent of the black population living in
the former homelands depend on a coimbination of self-provisioninig and remittanices and are, therefore,
food and lhealtlh insecuire in a drouglht.
31 This apparent insenlsitivity could also reflect data problems, relating in particular to the underreporting
of activities in the closely integrated sectors of subsistenice agricultutre and niral informiial mianufacturing.
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rainfall variability to detenrine the extent and intensity of a drought shock, irrespective of the
structure of a particular economy:

* Prevailing economic conditions. Perhaps most obviously, a weakened economy enhances
the impact of drought, as demonstrated by the 1991-92 drought in southern Africa and the
1993 Kenyan crisis (Thomson 1995). The spread of the HIV/AIDS virus is also expected
to heighten the economic fragility of a number of SSA economies, again exacerbating their
vulnerability to drought and other exogenous shocks.32

* International commodity price movements. The six SSA economies that examined all
depend on two or three export commodities for a significant part of their export earnings.
Contemporaneous fluctuations in the prices of such commodities as well as of major
imports such as oil canl, therefore, play a major role in exacerbating or mitigating the
impacts of a drought, particularly because trends in production in these countries, as in
much of SSA, typically have little influence on world production.33 Thus, the Zimbabwean
economy wvas adversely affected by a weak international market for nonferrous metals as
well as by drought in 1992-93. In conitrast, improved groundnut prices together with
strong groAth in fislh and fertilizer earnings counteracted the impact of Senegal's 1983-84
drought oni its balance of payments. More generally, in Burkina Faso annual rainfall
patterns and international cotton prices were negatively correlated during the 1980s; higher
prices for the country's primary export partly offset the impact of lower rainfall.
Movements in international commodity prices also partly explain the apparent insensitivity
of the Kenyan economy to drought. During the severe drought year of 1984, when maize
production declined by some 38 percent, agricultural sector production fell by only 3.5
percent. Tea and coffee productioni was little affected by the drought, and export earnings
from these crops reached new all-time highs in 1984 anid 1985, boosted by high world
market prices and a rundoNvn of domestically held stocks. Indeed, despite "massive"
drought-related food imports, Keiiya's foreign exchange holdings reached a three-year high
of US$422 million in the second quarter of 1984 and twelve months later had fallen by
only 8 percent (World Bank 199 lb).

The structure of the agricultural sector. Although agriculture is typically most directly
sensitive to the level and timing of rainfall and dry spells relative to the agricultural cycle,
the precise nature and extent of that vulnerability depend on a number of factors. These
include the types and varieties of crop grown; planting teclniques; the proportions of
rainfed and irrigated production; the quality of cultivated land, including the scale of use of
marginal lands, and the structure of land management and ownership. Government
agricultural and food policies also play some role.

For example, in the 1980s the Zambian govenmment promoted the production of maize at
the expense of more drought-resistant crops through various input and output subsidies

32 For example, Ainsworthl and Over (1992) report two studies by Cuddington (1991) and CUddil1gton
and Hancock (1992) wlhichI estimated that the rate of growth of per capita GDP wouild be reduced by 0.1
percent in Tanzaniia and by 0.3 percent in Malawvi tinder their nmost plausible set of assuliiptionis about the
AIDS epidemic.
33 Kox (1990) estimated thlat, as recently as 1988, two commodities provided at least 60 percent of export
earniiigs to tlhirty out of the forty-tlhree SSA counitries. Zimlbabwe was the only counitry where the top two
commliiodities provided less than 40 percent of total export earninigs.
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and otlher measures, resulting in a gradual increase in maize production to around 45
percent of agricultural GDP by 1993. However, commercial farmers began to diversify
into other crops, while smallholder and emergent fartners' shares in maize acreage rose,
increasing the drought vulnerability of national maize production to the extent that the
latter groups of farmers cultivate a higher proportion of their crops under rainfed
production and on more marginal lands. These farmers were also likely to have grown
drought-resistant crops in the past. Meanwhile, the switch in production between the
different categories of farmers was accompanied by the increasing cultivation of more
moisture-sensitive hybrids. However, a more recent lifting of maize subsidies has seen a
reemergence of other crops, including more drought-resistant sorghum and millet.34

In Zimbabwe, the relative shift in maize and cotton production from the large-scale
commercial to the communal sector, the latter of which is heavily concentrated in lower
potential marginal areas, has also been associated since 1980 with increased rainfall-
related variability in agricultural production. During the period 1982-83 to 1992-93,
regression analysis indicates that a rainfall level 10 percent below the 1969-93 national
mean wvould be associated with a 25 percent reduction in maize yields from the
communal sector compared with onily a 17 percent drop in commercial sector yields.
Meanwhile, a 30 percent reduction in rainfall would be associated with declines of 62
percent in communal and 47 percent in coimmercial sector maize yields.35 These examples
underscore the importance of a disaggregated approach in examining the sectoral impacts
of drought and of taking into account the effects of structural change in assessing the
drought vulnerability of both individual sectors and the wider economy.

Environmental degradation. Increasing demographic pressures are resulting in the
intensified utilization of more marginial lands in, for example, all the case study countries
excepting Zambia.36 These lands, by their very nature, are likely to be more vulnerable to
adverse rainfall conditions. Furtlhenmore, even less marginal lands are gradually losing
productivity in a number of countries, suclh as Senegal, because of more intensive rainfed
cultivation, which again increases the sensitivity of crop yields to weather conditions.
Sahelian countries have also experienced increased aridity over recent decades, as already
indicated. There is no consensus on tlle mechanisms underlying increasing degradation
and, thus, no scientific basis for ascertaining whether or not this trend will continue
(Hulme 1992 and l996)~37 However, it does imply that indigenous agricultural and other

34 This could also have important implicationis for levels of effective demand during periods of drought,
because small farmers depended on maize to provide some 90 percent of their cash income as well as for
domestic constumiiptioni during the early 1990s (Banlda 1993).
35 The results are sensitive to the choice of base and end years of analysis and to the rainfall indicator
selected. The results reported, which are based on rainfall in critical winter months for selected stations in
the various agroclimatic zones and whiclh include a limie variable in the regressions, explain 88 percent of
variation in commiiunial sector yields and 77 percent in commercial sector yields, with highly significant t-
ratios for the rainfall variable.
36 This may still be less an issue in Zambia because of its low rural population density and high level of
urbanization for a relatively low-income country (Tiffeni and Mulele 1993).
37 The relationship between the process of enviroinienital degradation and demographic pressures is the
subject of imluch controversy. There are even some counlterexamples to the demographic pressures
hypothesis. For example, a study of Macliakos District, Kenya, found that population growth was
associated witlh a reversal of thle process of environmiiienital degradation in the mediumii to long tern (Tiffen
and others 1994). Benefits inclulde increased food requiremenits, in turn, stimulating investmlents in land
and technology; a larger labor supply; increased interaction of ideas, contributinig to the development of

34



DROU GHT AND THE ECONOMY: SOME PROVISIONAL FINDINGS

natural resource management practices, which evolved to suit historical rainfall patterns,
may no longer be sustainable. Thus, vulnerability to drought may increase in the short
term, before households and economies have fully adapted to the changing climatic
conditions (Davies 1995).

Management of water resources. The impact of drought on particular activities may be
intensified if water resources have been poorly managed in the past, already lowering
water "stocks" and implicitly accepting greater risk exposure. The experience of Zambia
and Zimbabwe in 1992 demonstrates how the rules on the use of water may leave supply
at risk to extreme events (see box 4). Various factors including demographic pressures,
improved domestic access to water, rising standards of living, the expansion of irrigation
networks, industrialization, and the grovth of the tourism industry are currently
increasing levels of water consumption across SSA, implying that the careful management
of water resources will become increasingly important in determining the outcome of
drought conditions in the future.

Cereal reserves. Levels of food stocks held at the national and household levels are an
important determinant of the short-term consequences of drought. They offer a timely
response to impending food shortages and reduce short-term pressures on foreign exchange
reserves. For exaniple, maize stocks in excess of official minimum food security targets
were important in ensuring adequate food availability in the aftermath of the 1984 and
1994 droughts in Zimbabwe. In contrast, much reduced stocks necessitated large-scale
food imports to Zambia and Zimbabwe in 1992 ahead of international relief. However,
large carryover stocks are also costly to maintain. Individual countries should, therefore,
review acceptable levels of risk and the appropriate size of food reserves as well as the
possibility of holding some reserves in a financial form instead (see chapter 6).

* Migration and remittances. Evidence from a number of SSA economies highlights the
importalt role that inflows of remittances from migrant workers can play in reducing
vulnerability to drought. These often involve migration to a neighboring country to work in
the mining sector or to a coastal economy unaffected by drought, effectively spreading the
benefits of drought-insensitive activities across borders. However, changing job
opportunities also imply changes in the potential vulnerability of both labor-exporting
areas and economies to the risk of drought. In the case of Burkina Faso, for example, there
was a marked decline in extemal workers' remittances in the early 1990s, owing to
worsening economic conditions in neighboring countries. Remittances represented an
estimated 31 percent of total export and private transfer earnings in 1990-94, compared
with 40 percent in 1980-89, raising concerns about the country's future vulnerability to
drought.

* Internal or external conflict. A conflict will precipitate government expenditure in
domestic war-related industries and services, effectively maintaining some level of

new tecimiologies: and economiiies of scale in the provision of social and plhysical infrastructure, for
example, increasing access to markets and raising standards of living. However, it has yet to be
denoiistrited wlhetlher these plheniomiienia have or potenitially could occur in other regions of Sub-Salharan
Africa.
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economic activity even during periods of drought. Conflicts can also localize the
impacts of drought to imimediately affected regions by disrupting the flow of goods and
services among regions. Such effects have been demonstrated in the case of drought in
Ethiopia, as already noted. Moreover, 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 events that in a more
secure environment were within the range of normal coping practices.

Box 4: Lake Kariba and the 1991-92 Drought

Zamiibia and Zimbabwe rely onl hydroelectric power generationi for a major part of their electricity
supply. During and in the aftermatli of the 1991-92 drouglht, botlh countries experienced serious
electricity slhortages and also faced major threats to the continiued supply of urbani drinkinig water.
However, the difficulties reflected less the impacts of the 1991-92 drought than the long-term
mismianagemiienit of commiioni water resources. The drouglht simply proved to be the final trigger.

In the 1960s. climatologists lhad identified a statistically robust 18-year cycle in the summer
rainfall region of soutlheastern Africa and successfuilly forecast the wetter and drier periods of the
1970s and 1980s respectively (Tyson anid Dyer 1978). Howvever, despite the predicted sequence of
years of lower rainfall in tlhe Kariba and Kaftie catclihienits, during the 1980s the Zambian and
Ziiibabwean electricity-generating authlorities had continuiied to base levels of water offtake for
power generation at Kariba on the average intake for the relatively more favorable 1970s. Tlhus,
offtake exceeded the rate of inflow into the lake by an average of 16 percent durinig the 1980s,
making the system increasinigly vulnerable to fuirther rainfall anomalies, as was clearly
demonstrated in the aftermath of the 1991-92 drouglht. The electricity curtailments in Zimbabwve
alone were estimated to result in a Z$560 millioni (US$102 million at the 1992 rate of exclhange)
loss in GDP, a Z$200 million (US$36 million) loss in export earnings and thie loss of 3,000 jobs.
Suclh reckless maniagemiienit may lhave partly reflected pressures to minimiiize slhort-rumi costs of
power generation in the face of the large operating deficits of the Zimbabwe Electricity Supply
Authority.

The Policy Environment

The existing policy framework can also play a fundamental role in detemlining the impact
of drought as well as other exogenous shocks, as already indicated in chapter 2. In countries where
large areas of the formal economiiy are highly regulated, thus, effectively constraining levels of
investment or imports, for example, the impact of a drought shock is minimized by existing binding
constraints, as in Zimbabwe in the mid-1980s. The Zimbabxve govermient's trade policy also
inadvertently influenced the impact of the 1991-92 drought, because uncertainty about the
continiuationi of a more liberal import regime and speculation created by the unstable exchange rate
had resulted in a gradual buildup in stocks of imported inputs in 1990 and 1991, so that producers
entered the drought period with considerable inputs already in stock.
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Conversely, government policies can exacerbate the impacts of drought. In Ethiopia, for
example, the impacts of the 1982-84 drought were compounded by the Derg government's
simultaneous implementation of a socialist system of collective ownership and centralized
direction, which effectively undermined the ability of rural households to cope with the impacts of
the drought. Namibia's experience in 1992 also highlights how a drought can in turn force other
issues-in this case, chronic poverty-onto the government policy agenda, both increasing the
costs of relief and entailing long-teml implications for levels of government expenditure (Thomson
1994, Devereux and others 1995, Namibia 1997).

Govenmments can also use policy actions to influence the nature and scale of impact of
drought events in a more deliberate fashion. Indeed, droughts pose certain policy choices,
particularly relating to public finanice and the extemal sector. These policy-related dimensions of a
drought shock are illustrated in the next section, including evidence from Zimbabwe and Namibia
on the budgetary implications of drought.

Drought and the Budget

Droughts have potentially important implications for government policy, first and foremost
via their impact on the budgetary balance. A drought shock is likely to reduce tax revenue via a
decline in income, employment, and exports. The revenue of utilities will also be adversely affected
by income impacts of the shock-induced recession on effective demand and increased nonpayment.
Revenue from parastatal utilities in the water and hydroelectric power generation sectors is also
likely to fall, owing to some combination of lower output, effects of recession on demand, and
simultaneous upward pressures on costs from the crisis provision of supply. Other parastatals
could be similarly affected by the recessionary impact of drought.38

On the expenditure side, governments imay be confronted by increased expenditure on
relief, social welfare, health and water supplies, consumption-related subsidies on food
distribution, and the logistical costs of drought-related imports. Law and order services could also
be put under greater pressure by a rise in crime, in turn associated with temporary unemployment,
migration, and increased destitution. In addition, there are likely to be pressures for the increased
provision of subsidies and credit to affected productive sectors, including public utilities, both
because of the direct impact of water shortages on their operations and because of reduced demand.
For exaniple, the Zimbabwean govemment had to meet the increased losses of the Agricultural
Financial Corporation, the Grain Marketing Board (GMB), and the National Railways of
Zimbabwe as a direct consequence of the 1991-92 drought. Prior to the deliberate rundowvn of
maize stocks in 1990-91, the GMB had typically imposed heavier burdens on govenument finances
durinig years of surplus than of years of deficit maize production because of particularly high
storage and disposal costs, again demonstrating the importance of the policy environment in
detennining the impact of a drought.

38 In the case of electricity generationi, more costly tlhermal power plants may have to be used to provide a
hiigher proportion of the load because of restrictions on hydroelectric supply. Load shedding could result
in a reduction in revenute.
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Figure 6: The impact of drought on the growth rates of total debt stocks
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Increased budgetary pressures, resulting from lower revenues and higher expenditure, can be
met either by raising additional financing or by reallocating planned govenmment expenditure or by a
combination of the two. There are three basic potential sources of additional finance: borrowing, higher
taxes, and increased charges for publicly provided goods and services.

Govenmment can increase borrowings from domestic and external official and private sources,
although its ability to do so is in part detennined by its existing level of indebtedness, its relationship
with official lenders, aild the confidence of private lenders in the economy. Indeed, there is evidence of
increases in both external and internal borrowing during periods of drought. The former is indicated in
figure 6, which shows increases in debt stocks in five of the six case study countries in the early 1990s
as a consequence of drought. The exception was Zimbabwe, whose debt fell as a result of a deliberate
long-tenm policy of debt reduction. Increased indebtedness has obvious implications for future levels of
debt servicing and thus for the availability of foreign exchange to finance capital imports. For example,
in Ethiopia, forecast debt interest payments alone, excluding amortization, for 1985 increased by 9.2
percent during the drought year of 1984. Meaiivhile, a rise in internal borrowing is illustrated by the
actions of the Zimbabwvean govenmment in 1992. As noted earlier, the government offset the implicit
monetary expansion entailed in this increase in borrowing by maintaining the existing high levels of
interest. This in turn contributed to an annual 5.2 percent fall in private sector investment as compared
with the previous year, thus delaying the expected refurbishment of domestic industry at a time when
barriers to external competition were removed.

Higher taxation is not unproblematic as a source of additional government financing because
of the direct and recessionary effects of the slhock. In Zimbabwe, for example, drought levies were
imposed on company taxes in both 1984-85 and 1987. However, the rate of company taxation was
reduced to help alleviate financial difficulties that had arisen partly as a consequence of the drought.
Higher electricity or water prices, despite supplies being temporarily less satisfactory as well as
recessionary pressures, will be contentious but may be effective where demanid is inelastic. Attempting
to reduce subsidies for food and fertilizer or in the social sectors also involves challenging decisions in
a crisis.

Reallocation of planuled govenmment expenditure may occur within or between sectors and
between capital and recurrent spending with varying opportunity costs. In both Zimbabwe and Namibia
in 1992, for instance, drought-related expenditures apparently led to a shift in the composition of
investment programs, delaying some nondrought-related projects. In Zimbabwe, several nonwater-
related projects planned under the Second Five Year National Development Plan (1991-95) were
delayed, whereas the implementation of some plained water-related projects was brought forward and
further new ones begun. Additional government finance was transferred from capital to recurrent
expenditure (Benson 1997). Similarly, in Namibia it was announced that the initial funding of the
drought relief program would be met by postponing the upgrading of the trans-Caprivi highway,
although it was actually unclear precisely where the funds for the drought relief program originated
(Thomson 1994). Further research would be required to analyze the precise long-term economic costs
of such reallocations of govenmment expenditure, but they almost certainly reduce rates of growth and
have immediate social costs. For example, an estimated 58 percent of the Namibian Drought Relief
Programn 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
although some elements of the program-for example, in the area of water supply-fitted in with
existing work and priorities (Thomson 1994).
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There is also some evidence that levels of government staffing may not be increased
sufficiently to deal with the extra drought-related workload, thus, displacing normal activities and
effectively entailing an additional, although intangible, switch of government expenditure. For example,
in Zimbabwe, in 1992, funding was switched from preventive health care, such as immunization
programs, to emergency activities (Tobaiwa 1993).

Consideration of Drought Shocks in Economic and Development Planning

Government and donor policy and planning documents were also examined to assess the extent
to which drought risks are recognized as a potential economic threat and taken into account in
economic strategy and policy design.

Box 5: The Role of Agricultural Growth Multipliers

The size of agricultural and nonagricultural multipliers plays an important role in determining the
second round and subseqtuenit effects of drouglht slhocks.

Recent studies have founid that agriculttural growthl mutltipliers in Sub-Saharan Africa may be muclh
higher tlhan previously calculated, possibly exceeding those of nonagricultural multipliers. In the
case of Kenya, for example, Block and Timiiier (1994) estimated that over a four-year period an
increase of KshlOO million in agricultuiral value added would increase nonagricultural value added
by just more than Ksh56 million and agricultuiral value added (via further investments in
agriculture) by approximately Ksh8 millioni, implying an agricultural multiplier of 1.64. In
contrast, they estimated a much lower nonagricultural mutltiplier of 1.23. In other words, according
to these findings, a given increase in agricultural income will have a miuch greater impact on
national income than an equivalent increase in nonagricultural income. In the event of a drought,
these linkages will obviously work in reverse; declines in the agricultural sector will impact
severely on otlher sectors.

Similarly, Delgado and others (1994) have estimated higlh agricultural multipliers for other SSA
countries, includinig values of 2.75 in Burkinia Faso, 2.48 in Zambia, and 1.97 in Senegal. These
values are slightly higher thani previous estimates, reflecting a decision to include food grains as
nontradeables, as is considered more appropriate in an SSA context.

Further evidence could be provided in support of the hypotlhesized increase in vulnerability to
droughts in the early stages of development by estimatinig agricultural and nonagricultural growth
multipliers for countries at differing stages of development. If correct, the "inverted U" hypothesis
would imply that agricultural multipliers increase in the early stages of development before
declining at a later stage.

In some southern African countries, policymakers finally appear to be displaying a greater
awareness of the economywide threat of drought. For examnple, the Zimbabwe government in its appeal
for drought assistance in 1995 stated that "drought is now a permanent feature in Zimbabwe. It is,
therefore, necessary that Government makes long-term strategies to deal with this phenomenon"
(Zimbabwe 1995: 9). It then went on to list critical areas requiring action: promotion of appropriate
economic activities in specific agroecological areas, increased production of small grains where these
are the staple crop, construction of large-scale dams, establishment of a Permanent Drought Mitigation
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Unit to plan and implement long-term drought mitigation and recovery measures, anid provision of
adequate rations for those affected by droughts. However, even this remains a rather narrow perception
of the impacts of drought, and further moves to push drought onto the broader development agenda are
required. Regionally, SADC is now emphasizing the need to take the wider economic costs of drought
into account in sectoral preparedness and training.

For some SSA countries, development policy analysts are advocating increased emphasis on
the agricultural sector as a source of growth. The implications for drought vulnerability are not clear-
cut. In Kenya and Zambia, for example, agriculture is being promoted as a primary source of growth
and increased export eamings, because the scope for further short- to medium-term economic growth in
other sectors, particularly public services, diminishes, and pressure to secure long-term sustainable
growth increases. However, food staples must not be neglected as governments and donors increasingly
empliasize the development of other crops. Instead, considerable efforts should be made to reduce
fluctuations in food staples, including subsistence and livestock production. Furthermore, the risk of
drought should be properly incorporated into all agricultural plans. Work by Block and Tinumer (1994)
and others emphasizes the potential pitfalls as well as the potential economywide benefits of higher
agricultural growth (see box 5 above). The challenge is to reduce vulnerability to drought.
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CHAPTER 5:

DROUGHT AND STRUCTURAL ADJUSTMENT
PROGRAMS

Droughts and other exogenous shocks affect both the performance of economic aggregates and
underlying behavioral relationships, implying that structural adjustment programs (SAPs) applied
during periods of good rainfall may not be appropriate during droughts.39 However, the relationship
between the process of structural adjustment and economic resilience to drought is complex and raises
a number of issues. These can be organized under six broad lines of inquiry:

* Is drought a contributing factor to the adoption of a SAP?

* Does drought impede the progress of refonr programs?

* Does drought exacerbate the potential adverse short-term impacts of reform?

* Is drought a factor contributing to the abandonment of reform programs?

* Does the existence of a SAP influence the nature and volume of drought relief measures?

* Does successful structural adjustment reduce the vulnerability of an economy to drought?

Adoption of Reform Programs

There is some evidence that natural disasters may be an important short-term trigger
contributing to the adoption of a structural adjustment program. For example, Killick and Malik (1992:
604) found in a survey of seventeen randomly selected developing countries with IMF stabilization
programs that, in six cases, natural disasters-and in four, drought specifically-had been an
"important, perlhaps dominant factor" in the decision to adopt a program. Among the six case study
countries, Senegal provides a further example of the role of drought in leading to the adoption of
structural refonr programs. In 1980 the Senegalese government adopted a stabilization program,
finanicially supported by the World Banuk and the IMF, in response to mounting long-term economic
problems arising as a consequence of growiing fiscal and budgetary deficits. The severe 1979 drought,
as well as an expansion of the public sector and the 1979 oil price shock, was identified as having
contributed to these economic difficulties.

However, whatever the factors contributing to the adoption of a reform program, efforts to
launch a major program may in fact be inappropriate in such circumstances. Experience has
demonstrated that structural adjustment needs to occur against a backdrop of macroeconomic

39 Stewart (1993: 358) also notes that "no effort has been made to consider what adjustment policies are
appropriate durinig war." As in the case of drouglht. normiial policy packages are not appropriate, in part
because of the "critical need" to mainitain govermiienit expenditure and thus normal economic and social
fuinctions as well as to finiace reconstructioln and social relief functionis at the same time as havinig high levels
of military expenditture. This is in direct conflict with the expenditure-cutttinig tenidency of imiost adjustment
packages.
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stabilization, a situation that does not obtain during periods of major drought. Indeed, an internal
World Bank report concluded that certain countries, including those recovering from natural disaster or
war, were "plainly inappropriate" for adjustment. In these countries, emergency or bridging operations
are considered more appropriate.

Progress of Reform

SAPs do not typically anticipate droughts in their design, despite the fact that droughts can
have major implications for the progress and ultimate success of reform programs. The progress of a
reform program can be considered from three perspectives:

* The pace of implementation of the various reform measures

* The degree to which private economic agents respond to the reform measures as expected

* The extent to which economic targets are achieved.

The stage reached in an adjustment program at the time the drought shock occurs is a critical
factor in all these regards. The impact of a drought shock would be expected to be less significant
during the later stages of a reform program. The pace of implementation of reforms in the event of a
drought shock is also partly determined by the resolve and political strength of the reforning
government, particularly during the earlier phases, and the level of donor resources potentially at stake
if the reforn program is thrown off course.

The recent southern African drought offers some evidence on the ways in which a drought
shock interacts with the progress of reform programs. In the case of Zambia, the 1991-92 drought had
an adverse effect on the expected response of the private sector to the reform program, including to the
liberalization of product and factor markets and the dismantling of price controls, and on the
achievement of the original economic targets. Inflationary concerns partly related to drought also led to
the adoption of a cash budget at the end of 1992. This unfortunately reverberated in the recovery of the
maize sector because the government reduced its maize marketing operations as part of its cost-cutting
measures, whereas high domestic interest rates severely hindered the growth of private market
operators. As a consequence, a substantial quantity of maize was left unpurchased in 1993, in turn
creating further hardships for farmers in addition to those inflicted by the previous year's drought. The
government was consequently obliged to issue promissory notes to farmers for the purchase and
delivery of the crop during the 1993-94 marketing year ("Adjustment in Africa" 1994).

In Zimbabwe, the 1991-92 drought also adversely affected the reform process, hampering
efforts to reduce the budget deficit and restructure the civil service and parastatals. Intensified
budgetary difficulties in turn frustrated government efforts to reduce domestic borrowing and so partly
curtailed the expected domestic supply-side response to the reform program, which was critical to its
success. However, the drought shock also partly speeded up the restructuring of the manufacturing
sector, because increased liquidity constraints forced enterprises to carry smaller stocks, shed surplus
labor, and adopt less costly, efficiency-enhancing methods of production.

Progress of reform in the agricultural sector is perhaps most susceptible to fluctuations in
weather conditions. Drought shocks rekindle overriding concerns about food security, weakening
governmrents' resolve to proceed with reforns and reducing the willingness of the private sector to
become involved in market reforms. In Kenya, drought has clearly had a considerable effect on the
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pace of cereals market refonm; a discernible pattern of reluctant agreement to reforn has been followed
by retraction in the face of disruption to domestic cereal markets as a result of drought (Thomson
1995). However, it is less clear how this frustrating process of advance and retreat could have been
avoided and how the current liberalization process can be kept on track. Some way has to be found to
strengthen the constituency for liberalization while satisfying other powerful interests, particularly, the
producer lobby. This is made more difficult by the fact that the main opposition to government
intervention in Kenya is based on its financial costs.

Short-Term Adverse Impacts of Reform

Droughts probably exacerbate the short-tenrm adverse impacts of reform first and foremost via
their effect on vulnerable groups. Droughts typically reinforce the inflationary impact of the removal of
subsidies on basic food and other commodities, to the extent that governments continue this policy, and
also contribute to job losses. Droughts 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 in 1992-93.

Abandonment of Reform Programs

Senegal's experience in 1980 provides the only example from the case studies of a country
where drought contributed to the abandonment of a refonn program. This instance is particularly ironic
because, as already indicated, drought was also a factor contributing to the decision to adopt the reform
program in the first place. More recently, the international financial institutions (IFIs) appear to be
more willing to modify structural refonm programs in the aftermath of drought, as indicated by
experience in both Zambia and Zimbabwe. This flexibility possibly reflects greater experience in the
implementation of refonm programs.

Governnents also appear to have come under growing pressure to sustain reform programs
during periods of economic difficulty resulting from a drought or some other exogenous shock. This is
because international assistance has become increasingly conditional on domestic policy reforms; even
bilateral donors often link the continued provision of assistance to compliance with the conditions of
IMF and World Bank agreements. Govenmments are also sensitive to domestic political constituencies
such as producer groups and urban consumers. During periods of drought, these potentially conflicting
constraints require a careful balance of policies to avoid in a country, such as Kenya, a frustrating
process of advance and retreat in the process of liberalization (Thomson 1995).

Responses to Drought

The existence of refonn programs and more generally relationships with donors, particularly
the IFIs, seem to play an important role in deternining the nature and level of the intemnational response
to drought. This partly reflects a growing reluctance to provide aid to nonreforming countries,
particularly those from which the IFIs have actually withdrawn assistance. In contrast, during periods
of drought, donors may provide additional assistance to refonning govemments to prevent the drought
shock derailing the reform process. In the case of Zambia, some senior officials are firmly of the
opinion that, if a drought of a similar magnitude to that of 1991-92 had occurred in 1987 when the
government had just broken off discussions with the IMF, the country would have received little
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extemal assistance.40 In contrast, the sizable level of international assistance provided in response to
the 1991-92 drought reflected serious concern that Zambia's democratic regime, which was being held
up as a model for other countries in Africa, should not be shaken and that the adjustment program
approved by the IMF and the World Bank "should in no way be jeopardized by the drought"
(Seshamani 1993: 5). Zimbabwe's experience in 1992 supports this view of the likely international
response to a drought shock; several donors have conceded that they were supporting drought relief
partly to keep the SAP on course (Thompson 1993).

An ongoing SAP also implies that an economy's performance is already being closely
monitored, thus, providing early and credible indications of economic difficulties emerging as a
consequence of drought. This, too, may influence the nature and magnitude of the international
response to drought, in terms of the availability of financial support to meet additional balance of
payments pressures as well as of more conventional emergency food aid and other relief measures. For
example, this was the case with the combination of measures to ease balance of payments pressures on
Zambia and Zimbabwe in 1992, which included additional untied financial support and assistance tied
to drought-related imports. The apparently unprecedented action of the IFIs in monitoring and
addressing the financial implications of the drought-related imports of all the affected countries of
southern Africa is an important and positive precedent for future international responses to crises in
SSA.

Some of the financial difficulties encountered in drought management have been attributed to
the excessively inflexible pursuit of adjustment targets during a crisis. In 1992-93, in Zambia, the tight
public expenditure policy being implemented as part of the adjustment process restricted the
government's ability to raise external financing for drought-related measures because of the lack of
counterpart Kwacha resources. As a result, international funds were not fully utilized. Limited local
currency funds also created difficulties in meeting internal transport, storage, and handling costs, thus,
hampering the transport of relief supplies. The gradual depreciation of the Kwacha over the period of
the relief operation as the exchange rate was liberalized also created problems in fixing transport rates,
resulting in some delays in delivery of relief supplies (Seshamani 1993). In the case of Zimbabwe, the
Ministry of Finance, in seeking to maintain its relatively tight controls on expenditure, may have held
up disbursement of additional external assistance Iinked to the drought (Thompson 1993). The balance
of causation-rigid pursuit of targets or inefficiency in public expenditure management-is always
debated in individual cases. Nevertheless, such concerns indicate the need in a crisis situation for
careful review of expenditure priorities, fiscal targets, and efficiency in realizing revenue, for example,
from counterpart funds.

Structural Adjustment and Drought Vulnerability

The World Bank defines structural adjustment as "reforms of policies and institutions [that]
improve resource allocation and increase resilience to future shocks" (World Bank 1988). In the long
term, the successful implementation of a structural reform program should reduce the overall
vulnerability of an economy to drought shocks by restoring economic growth. Particular aspects of
successful structural reform programs, such as reduced government budgetary deficits, higher levels of
domestic savings, liberalization of external trade controls, devaluation of currencies to competitive
levels, and elimination of pricing and market distortions could also play a more direct role in mitigating

40 Tlree adjustment credits were approved for Zambia in 1985-86. Negotiations between the IMF and the
Zambian government were suspended in 1987 after Zambia abandoned its refonn program and ceased debt-
servicing paymlents. Adjustiienit lendinig was resumed in 1991 after the country lhad cleared its debt arrears.
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the impact of a drought. For example, a number of SSA countries have already implemented changes in
agricultural pricing policies and lifted-some regulations on agricultural marketing, prices, and imports.
Private traders and millers are now playing ain increasing role in domestic markets. This could
potentially reduce vulnerability to drought by permitting early market responses to droughts, which
avoid substantial price increases and the need for large food aid imports. However, elimination of
agricultural incentives could also stimulate shifts in cropping patterns toward ones more in keeping
with climatological conditions, as has recently been seen in Zambia, for example.

A recent World Bank report concluded, however, that no African country had yet successfully
completed the reform process, that there were grounds for concern that reforms undertaken to date were
"fragile," and that adjustment alone was not sufficient to "put countries on a sustained, poverty-
reducing growth path" (World Bank 1994: 2). A SAP is only one element of broader government plans
and policies. If the latter do not incorporate proper management of natural and other resources and of
drought risks, then SAPs alone can do little to reduce the vulnerability of an economy to drought.
Recognition of drought as a fundamental obstacle to economic development, particularly in simple
agrarian economies, must necessarily be part of more general development and economic strategies if
they are to succeed.

In conclusion, there are considerable potential tensions between satisfactory implementation of
SAPs and postdrought recovery programns. Donors should also be sensitive to the particular difficulties
posed by droughts, including heightened political pressures. This requires careful monitoring and
perhaps the modification of SAPs.
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CHAPTER 6:

SUPPORTING DROUGHT CRISIS MANAGEMENT
AND MITIGATION MEASURES

This study has shown how economic structures and resource endowments interact in
determining the impacts of drought shocks. The typology developed to focus on these differences is
used here as a framework for examining the policies and instruments available to the IFIs and bilateral
donor agencies in supporting drought crisis management and mitigation measures in SSA.

In considering issues of donor policy, the additional dimension of governance should also be
taken into account. In the context of drought, good governance implies a government genuinely
committed to the well-being of all communities and regions. It will accord the highest priority to
responding to the social and economic threat posed by drought and to preventing the occurrence of such
disaster. The capacity to mitigate the effects of disasters is also implied, a capacity that in some other
circumstances, especially those of conflict, is severely curtailed. The interaction of these three
factors-economic structures, resource endowment, and governance-provides a framework for
distinguishing among broad but distinctive drought response and mitigation strategies.

SAPs are being implemented in many SSA economies. This is, to borrow Sir 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 a government is
expected to respond to a crisis. However, an SAP implies that donors, together with government, are
monitoring the economic and financial situation closely. The presence of a SAP may also imply that
external resources are potentially more readily available to counteract the negative economic
consequences of a drought shock.

Appropriate Aid Instruments for Drought Crisis Management

The selection of available instruments has to be sensitive to the structure and resource
endowments of the recipient economy, the current economic policy environment, and broader questions
of governance. This latter point may be made by contrasting, for example, the situation in 1992 in
Zambia and Zimbabwe, which have relatively effective governments with a relatively broad mandate,
with that of Malawi and Mozambique, which less effective governments and large populations
displaced by conflict. Alternatively, the situation in Kenya in 1979-80 or again in 1984 was from the
perspective of governance and the confidence that the donors had in government different from that in
1993. Similarly, in considering dualistic mineral economies, the situation in Botswana and Namibia has
been different from that in Niger, for example. 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, program food aid for similar purposes, bilateral project aid, emergencyfinancial
aid, and emergency food aid. Advocacy is another policy instrument that IFIs and bilateral donors as
well as NGOs employ to influence the actions of other important actors. After a careful review of the
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evaluative evidence on responses to drought crises in the early 1990s, particularly the more complex,
better integrated economies of southern Africa, and taking into account the typology and instruments
available, a broad hierarchy of instruments in terms of their effectiveness is indicated.

Intermediate, More Complex Economies

In thinking about future policies, the more complex SSA economies provide a useful starting
point for considering how the international community or individual donor can support drought
management and mitigation. The process of development is gradually increasing the complexity within
most SSA economies in terms of international linkages and commercial and financial flows. Political
democratization, most obviously in southern Africa, and economic liberalization are accelerating the
process of transformation to more complex systems of financial flows, integrating markets within
countries and regionally. This process involves countries as diverse as Malawi and Mozambique or
Eritrea and Ethiopia. It has been tentatively suggested above that this transformation initially exposes
an economy to drought shocks rather than reducing its vulnerability and that the challenge of drought
management includes but is much more than that of assuring food and potable water for affected
people and their livestock.

In a more complex economy, the shock is likely to be widely diffused throughout. The urban
industrial economy will be affected both directly and indirectly via intersectoral linkages and
expenditure multiplier effects. An extreme drought is likely to precipitate a wide, more generalized
economic recession in which the overall loss in GDP substantially exceeds the direct effects on
agricultural production. With a more complex financial system, remittances to rural areas may help
some of those within affected groups to cope with the impacts. But because migrants are predominantly
employed as manual laborers (men) or in low-paid service activities (women), this also spreads the
effects of the drought more widely through the low-income groups in society.

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 and the associated
recession from having severe economywide impacts. There will be strong pressure on domestic finances
from both the revenue and the expenditure sides. There are likely to be foreign exchange pressures
because of a direct reduction in export revenues and increased food imports.

Financial Aidfor Balance of Payments and Budgetary Support

The provision at low cost of additional financial aid to provide balance-of-payments and
budgetary support should have the highest priority in such economies. This aid should be focused on
meeting the direct costs of the drought response but in a way that counteracts the recessionary effects
of the economic shock. It should also be rapidly disbursed to minimize the negative impacts of the
drought shock on government foreign exchange reserves as a consequence of additional food imports
and reduced export revenues. Rapid disbursement is also important in minimizing additional internal
funding requirements. In the context of a SAP, flexibility in the use of funds already progranumed is
important to avoid a drop in disbursement. Flexibility in terms of modifying SAP targets may also be
required, because governments will face difficulties in staying within financial limits agreed on prior to
the crisis in the face of the additional costs of drought relief and losses of revenue.
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Cost of Financial Assistance

Efforts should be made to minimize increased medium- and long-term indebtedness. For
example, the IMF has a cereal import component within its Compensatory and Contingency Financing
Facility (CCFF). In practice, fresh arrangements under the CCFF were not made by any of the case
study countries for recent drought-related cereal imports or, indeed, by other countries affected by the
1991-92 southern African drought. This reflects the relatively high-cost terms of the CCFF and the
problems of concluding a rapid agreement in response to immediate financial requirements. Instead,
affected countries have preferred to seek bilateral grants and more concessional IDA credits in the form
of Emergency Recovery Loans.

Program Food Aidfor Sale on Local Markets to Generate Counterpart Funds

If it can be rapidly committed and delivered, program food aid is almost as effective as
financial assistance. The main questions 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 market of the recipient country.
Where internal budgetary support is intended, counterpart funds arrangements may require special
attention. These should be appropriate to allow rapid disbursement to meet crisis-related expenditure,
for example, on the internal transport costs of relief, and not just concerned with satisfying donor
accountability requirements. In Zambia and Kenya in 1993, the long lead times from initial request to
actual arrival were such that some of the food aid became part of the problem of postcrisis food system
management (Hannover and others 1996, Legal and others 1996). Support for commercial imports by
public agencies or the private sector may be more appropriate, timely, and cost-effective (Clay and
others 1996).

Bilateral Project Aid Including Technical Cooperation and Funding of Local Costs and
Import Components

Again, it is essential to sustain the flow of project funds, thereby maintaining activities
throughout the drought shock. There is also some scope for "quick action" projects or accelerated
implementation. Unfortunately, the design of projects does not normally take account of the risk of a
serious drought; this has been true even of many agricultural projects in drought-vulnerable areas
(World Bank 1991c). The problem of sustaining project disbursements is probably also linked to lack
of local funds where drought relief programs are crowding out other expenditure (e.g., Thomson 1994).

Emergency Financial Aid and Emergency Food Aid

Financial aid variously labeled as disaster, emergency, or relief assistance is provided for the
direct relief of affected populations through NGOs, the United Nations, and possibly government
agencies. In practice, the aid usually supplies specified goods, such as seeds, medicines, and trucks
(often tied for bilateral donors) or specific emergency measures (such as repair of the water supply and
sinking bore holes). Emergency food aid is provided for direct relief, again usually indirectly through
NGOs or the United Nations. Where there is good governance, there is a lower priority for either
emergency food or emergency financial aid, both of which are relatively inflexible instruments because
they are tied to direct relief. There will doubtless be scope for NGO activity and special U.N.
programs. However, emergency aid is costly to deliver and raises all sorts of targeting issues. Nor does
such direct aid address the economywide aspects of the shock. Inflexibility, especially of emergency
food aid, is another limitation of such aid, which usually cannot be redirected to reconstruction or more
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general economic support if the end of the drought and a rapid agricultural recovery reduce the need for
direct distribution programs. Zamnbia, Zimbabwe, and Malawi all experienced such absorption
problems; relief food aid arrived at the end of the drought in 1993 (Callihan and others 1994, Clay and
others 1995, World Bank 1995c).

Simple and Conflict-Affected Economies

The effects of a drought shock in a simple, less complex economy will be concentrated in the
rural sector. The impacts are likely to be particularly severe on those involved in self-provisioning and
in marginal environments. Outside the rural economy, the direct impacts may be relatively limited.
Impacts on the balance of payments from reduced agricultural production will depend on resource
endowments and import requirements for drought crisis management. In terms of governance, there is
often a lack of awareness of the severity of the crisis because those in the capital city are insulated by
subsidies and food imports from the early impacts of the drought. At least in the first instance,
government may choose not to take any action. Indeed, unless there is good governance that is
sensitive to the impacts of the shock on the rural economy, there is a real danger of a drought-famine
syndrome. Examples include some Sahelian countries in 1969-74 and again in 1982-84 (Glantz
1987). However, the effects of the drought on the balance of payments and the financing of additional
drought response measures will put pressures on government to respond.

Countries affected by conflict become economically less complex: they are effectively
experiencing a process of underdevelopment. Infrastructure and productive capital are destroyed or
suffer from lack of maintenance. Markets become less integrated. Potentially vulnerable areas and
groups become less resilient with lack of tools and inputs and depredations by foraging combatants.
Impacts of shocks are, therefore, intensified within the immediately affected area because they cannot
be more widely diffused. This was the situation in Ethiopia and Eritrea prior to the collapse of the
Derg, in Mozambique up to the Peace Accord, and still in drought-prone Somalia and Sudan (Webb
and others 1992, Macrae and Zwi 1994, Jean 1993).

The impacts of drought in both simple and conflict-affected economies are likely to be
concentrated in the rural sector and have less general recessionary impact. Consequently, more targeted
interventions are needed, for example, in the form of food distributions or rural works programs in the
immediately affected areas (Tesfaye and others 1991, Webb and others 1992). Thin markets and lack
of integration often necessitate separate parallel distribution systems for relief transport, storage, and
distribution. These measures are likely to be both more effective in providing relief and more cost-
effective than indirect fiscal and monetary measures.

The appropriate response of a donor must also depend strongly on the governance situation. If
there is an effective government in which the donor has confidence, general support with financial or
program food aid may still be an appropriate response to complement direct relief. Where a
government is less effective or even nontherapeutic, the use of indirect charnels is more appropriate.
Examples appear to include Malawi and Mozambique in' 1992-93, some of the Sahelian economies
during the droughts of the early 1970s and 1980s, and the Horn of Africa up to the early 1990s.

Dualistic, Extractive Economies

An important issue is the extent to which those economies with relatively high GDP per capita
need emergency assistance on any substantial scale. The governance issue also arises. Botswana,
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Namibia, and South Africa would appear no longer to require substantial external assistance in
response to a drought crisis. However, the interacting effects of conflict and economic decline leave the
people of some countries with large extractive sectors vulnerable to any exogenous shock. Government
and indigenous NGOs have to determine in consultation with their partners, the United Nations, and
international NGOs whether the international community can play a useful complementary role in a
drought crisis.

Additional Resources for Drought Crisis Management

The final issue to consider is whether the collective effort involving all these instruments and
donors is commensurate with the scale of the financial problem created by a crisis. Unless there is an
adequate, additional response to a drought in these terms, a heavy burden is imposed on both the public
and private sectors of the affected economy, crowding out other expenditure and so implying
developmental costs.

A good test case is the "successful response" to the drought in southern Africa in 1992 and
1993. The overall costs of relief operations in the region amounted to at least US$4 billion (Mugwara
1994). The foreign exchange costs of food imports and logistics were around US$1.6 billion, excluding
South Africa. In addition, countries suffered loss of export earnings and governments suffered loss of
revenue from the drought-related recession. However, the increase in total net aid disbursements during
1992 and 1993 from 1990 and 1991, again excluding South Africa, was slightly less than US$1.5
billion. Substantial increases in aid were already scheduled for Zambia and Zimbabwe to support
structural adjustment. This suggests that the additional international resources, including all the food
aid and emergency relief mobilized in response to the crisis, accounted for at most one-third of the
direct costs of the drought relief program, without making any compensating allowance for the loss of
export earnings. In addition, at least a third of the international response involved credits, thus,
increasing the official debt.

The greater part of the drought response in southern Africa had to be financed by the affected
countries, which reallocated expenditure within budgets already constrained by adjustment programs.
Overall, a substantially greater international response on a grant basis would have contributed to
reducing the negative developmental effects of the drought.

Drought Mitigation and Preparedness Strategies

Drought mitigation strategies have traditionally been defined in terms of improving food
security at the national and household levels. Furthermore, such strategies have often been concerned
with increasing long-run productivity rather than reducing output variability and so have only indirectly
addressed problems of drought. Governments and donors have typically been most concerned about the
possible implications of a further drought in the immediate aftermath of the last one. During this
period, certain additional mitigation measures are discussed and sometimes implemented, including
some investment in water resources. But, unless there is another drought, there has been little sustained
interest by either the public or private sectors in mitigating the potential economic impacts of future
disasters.

Farmers, particularly subsistence producers, have probably been the most consistently
"drought-conscious" economic group in SSA. However, there is some evidence, for example, in
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southern Africa and even among subsistence farmers, that more widespread monocropping to increase
productivity has gradually replaced traditional risk-averse, low-input, mixed farming systems over the
past thirty years (World Bank 1995c). This trend, which is partly a consequence of deliberate policies,
such as pan-territorial pricing for maize to enhance food self-sufficiency, has potentially increased
vulnerability to drought.

There are, in fact, a number of ways in which preparedness measures can reduce the impacts
of drought. This study has focused particularly on government and donor responses following the onset
of a drought. Nevertheless, it also suggests conclusions in terms of appropriate and higher priority
drought mitigation measures. These are detailed below, after reviewing a vital issue-the funding of
such measures.

Governments in drought-prone countries can support drought mitigation measures both
through direct investments and via policy instruments to influence the actions of the private sector,
including industry and agriculture. The former entail clear opportunity costs in countries already facing
difficult decisions in the allocation of scarce public resources. However, particularly in intermediate
economies where governments may find themselves meeting increasingly large portions of any relief
costs, the returns to drought investments may be high. Drought mitigation investments also entail
capital outlays for the private sector, funded either by borrowing or plowing back profits. However,
such expenditures are not necessarily high but may simply involve alternative choices of technology or
modifications in existing practices.

The most important instruments available at the hands of the international community in
supporting mitigation measures in drought-vulnerable countries include project and technical
cooperation funds, SAP and other economic frameworks, and more general research-oriented funding.
Donors may also be able to incorporate drought mitigation measures into development projects. In
identifying and appraising potential projects, donors could also undertake assessments of drought
vulnerability as part of the wider risk assessment proposal to help ensure that any necessary drought
mitigation measures are built into projects and that project targets are not unrealistically optimistic. In
terms of conditions attached to external assistance packages, any conditions regarding government
spending need to be reviewed carefully to ensure that drought mitigation investments are not being
seriously curtailed.

Understanding Drought Processes

There is a need to encourage links among technical, scientific, and social science research. The
importance of this cannot be overstated (SADC 1993b, World Bank 1995c, Wilhite 1993)

Early Warning Systems

Early warning systems (EWSs) have developed using both narrowly technical and more
general socioeconomic data to measure the vulnerability of African economies and societies and
changing conditions. Taking as an example the 1991-92 drought in southern Africa, where technical
systems were relatively good, a number of issues emerge relating to the nature and particular merits
and limitations of such systems. EWSs gradually revealed the full scale of the drought impact over a
period of four to five months, between November 1991 and April 1992, rather than immediately and so
were most valuable when used in conjunction with flexible drought relief and rehabilitation programs.
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EWSs are particularly important in providing information on the social dimension of droughts
and are, therefore, especially important in ensuring policy sensitivity to smaller shocks and also for
successful targeting. The organization of EWSs depends a lot on issues of governance, as well as
differences of economic structure and resource endowments. The situation in the Sahelian countries is,
for example, different from that in the Horn of Africa or the SADC region (Buchanan-Smith and
Davies 1995).

Meteorological Forecasting and Climatic Change

The rapid and impressive advances in climatic research and weather forecasting systems are
likely to provide earlier and more reliable predictions of drought events. When these developments are
combined with the possibilities of computerized geographic information systems (GIS), there is
considerable scope for pinpointing more precisely the areas of greater vulnerability and the drought
risks impinging on economic activities and social groups.

A critical element in EWS is improved meteorological forecasts. These would effectively
reduce some of the "shock" element of drought, assuming that they are updated frequently and that
drought pronouncements are not made out of the blue. At least in the southern African context,
considerable data already exist that are not being fully exploited (Gibberd and others 1995), suggesting
scope for providing useful forecasts. However, climatologists also point to the deterioration in basic
data from terrestrial stations in many parts of Africa, weakening the underlying informational basis of
research and operational forecasting (Hulme 1995).

Furthennore, weather forecasts alone are not sufficient; information has to be made available
in a fonr that is meaningful to key institutions and policymakers, including those responsible for public
finances and monetary policies as well as those working in agriculture and water supplies. Moreover,
these individuals require the analytical tools and the authority to exploit and respond appropriately and
promptly to this information, whereas individual farmers require access to appropriate seed and other
agricultural inputs. This point is critical. Information provided by EWSs has not always been heeded
promptly, and there is no reason to believe that improved meteorological forecasts will be better used.41

Further investigations of the reliability, use, and advantages of existing forecasts in the Sahel and
equatorial East Africa could throw up some useful lessons on these issues.

Improved seasonal forecasts offer more tangible benefits, allowing farmers, at least in
principle, to minimize losses by planting more drought-resistant crops or early maturing crops,
depending on levels and timing of the rains (Gibberd and others 1995). However, these forecasts raise
difficult dilemmas for governments in selecting appropriate economic policies. For example,
precautionary stock building has real costs, and the imposition of an export ban can also upset prior
commitments, threatening a country's reputation as a reliable supplier. Droughts can simultaneously
deeply suppress effective demand, increase demand for credit, and exert heavy inflationary pressures
on the economy, as demonstrated in the case of Zimbabwe in 1992-93. These impacts imply
conflicting policy measures, the first two urgently require lower interest rates to help ensure early

4' For example, despite meteorological information, including satellite data, as well as collation of physical
data by several early warinig networks followinig inadequate long rains (April-May) in Kenya in 1992, an
interniatiolial appeal was not made until October. Altliouglh low long rains in the following year indicated that
the food situation would worsen, it was not until the end of 1994 that a further international appeal was made.
Figures on the shortfall were niot finialized uniitil early 1995 (World Bank 1995a).
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recovery of the economy, whereas the latter requires higher rates. In practice, govermnents have often
continued to pursue existing policies, but the benefits of adjusting policies is an area that needs further
research.

The distinctive and systematic country and regional rainfall patterns revealed by climatic
research imply not only different probabilities of extreme drought events but that these are subject to
cyclical and secular changes. The recent secular aridification in Saharan countries is well recognized.
There is some potential for further aridification, for example, in southern Africa; modeling of climatic
change indicates that extreme drought events of the intensity experienced in the past two decades may
become more frequent (Hulme 1996). Such evidence could be used to formulate better rules of thumb
for both macroeconomic sectoral and provincial level planning.

The advent of computerized GISs facilitates the use of combined climatic, soil, and
topographical data. These can also be integrated with data on economic activities and potentially
vulnerable social groups. There is considerable opportunity, therefore, for drought risk mapping that
could provide a basis for preparedness, including drought mitigation investments, as well as assisting
the better targeting of crisis response measures.

Economic Planning

The possibility of drought has typically been ignored in medium-term planning. This probably
implies that overoptimistic growth targets have been set, drought contingency plans have not been
made, and the risk of drought has not been adequately incorporated into budgetary exercises, sectoral
strategies, or investnment programming. The risk of drought should be explicitly acknowledged and built
into overall development strategies anid sectoral plans as well as into SAPs. Drought sensitivity
analysis should also be conducted before promoting particular sectors or subsectors, particularly as
part of any diversification strategy. Furthermore, sensitivity analysis could systematically explore the
implications of climatic change for investment and wider resource allocation, in particular, increases in
the frequency of events beyond the range of currently nornal risk management practice. These
suggestions are reflected in the recommendations on areas for further research below in chapter 7.

Water Resource Management

For governments confronting the intense financial pressures of adjustment and growing
demands for water the challenge is to maintain a substantial cushion of noncritical use under conditions
of normal precipitation (Frederiksen 1992). This issue cannot be disassociated from that of investment
in drought proofing. Water tariffs and hydroelectric power supplies should reflect the long-run
marginal cost of supply, taking account of new, possibly increasingly costly investments to meet future
rises in demand. This would encourage users to avoid excessive use of water, a practice that will be
increasingly important as expanding populations and increasing economic activity create additional
demands. Further investments should also be made in water resource development, whereas reductions
in waste and physical loss, recycling of water, and improvements in sanitation should be promoted
(Winpenny 1994). The hydrological situation also needs to be monitored carefully and continuously
and appropriate measures taken in light of evidence on changes resulting from the direct effects of
human activity interacting with climatic trends.
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Drought Insurance

In SSA drought insurance is limited, both within agriculture and in water-intensive industries
more generally.42 Insurance is not an economic solution to potential disasters but simply a means by
which to transfer risk, changing the nature of the financial costs and so the economic impacts of
drought but not necessarily reducing them. Nevertheless, more widespread insurance could encourage
the adoption of drought mitigation or water conservation strategies within the industrial and
commercial sectors to the extent that policies were conditional on certain measures being taken or that
premiums reflected levels of exposure to drought. The response of farmers to drought insurance is less
clear. For example, in Australia provision of drought relief has effectively meant that farmers have had
little incentive to protect themselves against future droughts (Allan and Heathcote 1987). Large-scale
commercial farmers in Namibia and South Africa also appear to have adopted farming systems that do
not fully internalize drought risk (Namibia 1997, Rimmer 1996). However, this does not rule out
benefits of public assistance, including assisting a speedy recovery.

The way forward may be to encourage commercial agricultural and water-intensive industries
more generally to internalize risks in both their production decisions and choice of technology through
investment. This might involve both ending nearly automatic drought relief and supporting the
establishment of self-financing insurance mechanisms in countries such as Namibia and South Africa.
From a commercial insurer's point of view, the fact that severe droughts would result in heavy claims
does not necessarily preclude the provision of such coverage. Admittedly, reinsurance is becoming
more and more costly for certain groups, because rates are increasingly calculated on the basis of
actual risk in specific circumstances rather than on global or regional averages. However, there are
creative possibilities that could be explored. For example, it has been suggested on several occasions
that disaster insurance exchange schemes should be set up among countries in different climatic or
geological regions.43 Such schemes and the implications for the economywide impacts of drought in
spreading and altering the nature of risk are an important area for further research.

Agricultural and Food Policies

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, context-specific issues of
importance regarding agriculture including:

Miinimum Essential Food Stocks at a National and Decentralized Level

On the basis of the currently limited availability of reliable meteorological forecasts, drought-
prone countries should continue to maintain some level of cereals reserves, as demonstrated by the
experience of Zambia and Zimbabwe in 1992. However, individual countries need to review the
acceptable level of risk and appropriate size of reserves. These are costly to maintain, and countries
may, therefore, consider holding part of the reserve in financial forn instead. This funding, held in

42 For example, there is some form of crop insurance available in Zambia. In 1992 the Zambian State
Insurance Companiy estimiiated that claims from more than 9,500 farmers would exceed Ksh600 million
(Mulwalnda 1995). The record of falling crop insurance schemes in developing countries has been almost
uniformly negative (Wright and Hewitt 1993).
43 For example, suclh a scheme lhas been suggested by the Alliance of Small Island States, although it has not
actually been implemented (IIED 1992).
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domestic currency or foreign exchange or both, depending on specific country circumstances, could be
used to purchase food imports as required or, as suggested by the World Bank (1995c), placed in a
revolving fund to support private sector import activity. Governments could also elect to set aside
contingency funds for more general drought emergency purposes.

Market Liberalizationt

Across much of SSA, producer and consumer prices are being decontrolled and agricultural
markets deregulated. This potentially permits earlier market responses to drought, dampening large
price increases and reducing the need for large-scale provision of food aid. However, increasing
liberalization of food imports across SSA could imply that El Nifio/Southem Oscillation-related
droughts result in increasing demand for commercial imports. Such policies also need to be
complemented by carefully targeted interventions to support the most vulnerable groups who will not
be able to procure food at (probably) inflated prices during periods of drought. In addition, careful
coordination is also required to ensure that the government and donors are able to monitor scheduled
food imports and any potentially food deficit not covered during a drought. Evidence suggests that
governnents should resist the temptation to reimpose controls, such as an export ban or consumer price
subsidies, in a drought emergency.

Diversification of Crops

It is important to ensure that crops are suitable to local growing conditions. In some countries
this may entail a reversal of policies that have promoted the production of food staples such as maize at
the expense of more stress-tolerant millets, which may be more appropriate in areas of more marginal
rainfall. A reversal of gradual trends toward monocropping back to intercropping of more drought-
tolerant crops could also reduce vulnerability to drought.

(Crop Varietal Development and Pronmotion 

There is potential to improve the productive potential of more stress-tolerant varieties and
make these plant types widely available.

Irrigation

Most of the irrigation in SSA depends on interannual storage and suffers from poor system
management, rendering it highly drought sensitive. There are, therefore, difficult issues that need to be
confronted in balancing returns to further investment and better management of available supplies.
Furthermore, future growth in agricultural productivity in SSA will depend partly on the expansion of
irrigation.
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SUJPPORTING DROUGHT CRISIS MANAGEMENT AND MITIGATION MEASURES

Overall, there is abundant evidence that traditional farming and pastoral systems were well
adapted to rainfall variability, apart from infrequent extreme events. The direction of change under
demographic pressure and the forms of intensification of production encouraged by public policy may
have increased the exposure of many systems. The challenge in a more liberal economic environment is
to find ways of both enabling agricultural production to expand, while internalizing risks and buffering
the most vulnerable against unacceptably high social impacts.

Drought Contingency Planning

The droughts of the early 1970s and early 1980s gave impetus to the CILSS44 and Club du
Sahel initiatives. The mid-1980s crisis resulted in the Inter-Governmental Authority on Drought and
Development (IGADD) involving countries of the "Greater Horn" of Africa. Since the 1991-92
drought, govenmments, the IFIs, and bilateral donors have accorded an increased emphasis to
contingency planning for southern Africa (e.g., SADC 1993a, Callihan and others 1994, World Bank
1995c). Discussion following that emergency highlights some experiences relevant to future
contingency plans:

The appropriate role of food security stocks or financial contingency reserves is unresolved
partly because market liberalization and greater regional integration are changing the
parameters for future contingency planning (SADC 1993b).

* Postdisaster recovery, including seed supply and livestock rehabilitation, is generally
poorly handled (ODI 1997, Friis-Hansen and Rohrbach 1993).

* Emergency, water supply interventions are widely ineffective in assuring or augmenting
supplies during a drought and are not properly integrated with health measures (Taylor and
Mudege 1992, Clay and others 1995, Mason and Leblanc 1993).

* Credit mechanisms are often not in place to assist affected producers.

* Employment-generating, livelihood-sustaining rural works activities have an important
potential role in highly drought-vulnerable areas and also as part of antirecessionary measures
(Webb and others 1992, Webb and Moyo 1992).

Drought mitigation needs to be incorporated into long-term poverty programs, including
rural employment and income and food transfer activities. But this should be done in ways
that do not create unsustainable welfare dependence in more vulnerable areas and groups.
Furthermore, the prevalent assumption that these should be food for work or food-based
income-supplementing programs should be challenged. In increasingly better integrated
and more complex systems, cash for work, food coupons, and other cash transfer
mechanisms may be more efficient than food-based interventions (Dreze and Sen 1989).

Overall, there are many things that can be considered in terms of drought mitigation at
different levels:

44 Comite permianenit inter 6tats de lutte contre la s6clheresse au Sahel (Interstate Committee for the Fight
against Drouglht in the Sahel).
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* National, highly context-specific activities

* Regional issues, including meteorological forecasting, EWSs and logistics systems

* Some Africawide issues, including in particular further technical and multidisciplinary work on
the understanding of drought processes and their policy implications.
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CHAPTER 7:

CONCLUSIONS
The following are the main conclusions and policy implications arising from this paper.

Economywide Impacts of Drought

Drought shocks have large, but highly differentiated, economywide impacts. The likely
frequency, scale, and character of these impacts depend on the interaction of economic
structure and resource endowments, as well as on more immnediate short-term economnic
factors.

* Counterintuitively, some of the relatively more developed or "complex" SSA economies,
such as Senegal, Zambia, and Zimbabwe, may be more vulnerable economically to
drought shocks than less developed and more arid countries, such as Burkina Faso, or than
countries such as Somalia that are undergoing conflict-related emergencies. As econornies
become more complex and diversified, they become less vulnerable to drought. This
suggests an "inverted U"-shaped relationship between the level of complexity of an
economy and its vulnerability to drought.

* Regardless of differing economywide consequences, droughts in SSA invariably have
severe negative food security implications for certain segments of the population. These
impacts occur at various levels in economies (household, sectoral and regional).

* 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.

Climatological Issues

lThis study emphasizes the importance of resource endowments, to drought vulnerability,
but does not examine climate change issues in any detail. However, the actual rainfall
patterns in the Sahel and southeast Africa in the last twenty years suggest some increases
in drought risk; the modeling of long-run global climatic scenarios provides no basis for
complacency on this issue.

Further climatic research is essential to strengthening understanding of the forcing
mechanisms behind rainfall variability. This research will require modeling as well as
statistical analysis. At the level of individual countries and agroecological regions, further
investigations of the interseasonal variability of rainfall and identification of patterns and
possible changing relations would contribute to better understanding of the agroclimatic
aspects of drought and provide a building block for more refined meteorological
forecasting.
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An investigation of the reliability, extent of use, and benefits of existing meteorological
forecasts provided in the Sahel and equatorial East Africa would help clarify the merits of
investing substantial resources in the development of improved weather forecasts
elsewhere in SSA. It could also offer useful lessons on the types of forecast information
that could be most usefully provided.

Drought Mitigation and Response

Both strategies to mitigate the impacts of drought in the long term and effective responses
to specific shocks have to be sensitive to differences in economic structure, resource
endownment, and prevailing economic circumstances. Policies are likely to be poorly
calibrated if they are based on Africawide or even more general prescriptions for drought
mitigation.

* The articulation of strategies for distinct subregions finds support in the current state of
scientific understanding of climatic variability. The long-run problem of 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 CILSS, SADC and IGADD
regions. However, from a climatic viewpoint, at least two large countries, Sudan and
Tanzania, should be more involved in regional drought mitigation policy with CILSS and
IGADD countries respectively. This underlines the need for understanding country-specific
patterns and developing predictors that can be used in economic management and long-
term planning.

* In responding to a drought, financial aid for balance of payments and budgetary support
should have the highest priority in more complex SSA economies, although carefully
targeted food aid interventions may also be required. Large-scale targeted interventions
should be the primary modality of response in simpler and conflict-affected economies.
Targeted interventions may also be required in dualistic economies with large extractive
sectors. The appropriate balance of response in all three cases also depends on the quality
of governance in the drought-afflicted economies. Taking a long-term perspective, the
processes of increasing integration of economies more widely and liberalizing food markets
imply a shift of emphasis to financial assistance more generally and the use of cash-based
targeted interventions that sustain livelihoods rather than supporting food security with
relief food.

* There has typically been little sustained interest in drought mitigation on the part of either
governments or donors, except in terms of improving food security. Any such strategies
have traditionally been defined in terms of improving food security at the national and
household levels, often focusing on the production of only one food crop. However, there
are a number of other ways of reducing the impact of a drought through, for example,
improved water conservation and management, increased planting of drought-tolerant
plants, and ensuring that the risk of drought has been adequately built into strategies for
promoting economic diversification.

* Economic investment and water resource management strategies should be formulated on
the basis of the best available long-term scientific data for a particular region. This
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conclusion is illustrated by the increasing vulnerability of the Kariba Zambezi system to
extreme climatic conditions from the mid-I980s.

Economic drought mitigation, relief, and rehabilitation instruments should not be regarded
as separate, more or less autonomous areas of policy action. Instead, donors both
collectively and individually should seek to ensure the better integration and greater overall
coherence of individual programs and policies. The most appropriate and also the most
likely balance of actions (which are not necessarily the same) will depend on the country
policy environment.

There are likely to be two overlapping monitoring systems concerned with food security
and economic issues. The former would be more effective if information on rainfall and the
agricultural and food situation were more regularly integrated into economic monitoring.
Similarly, those monitoring economic performance should take a closer interest in the
interpretation and use of teclnical and scientific information on rainfall.

Drought and Structural Adjustment Programs

A weakness in recent policy practice has been a failure to take potential drought shocks
into account in fomulating medium-term economic strategies, for example, in the
formulation of SAPs. This study gives further support to the argument that the formulation
of SAPs should be sensitive to drought. It is not clear that this implies redefining medium-
term policy goals, assuming they are based on a realistic assessment of the economic
environument rather than the most favorable assumptions. Rather, it implies that there ought
to be some element of preparedness. In designing SAPs, thought should be given to what
would be required if there were to be a severe drought or, indeed, some other major
economic shock. This exercise might be based in part on exploring, as has been done in
this study, one or more recent shocks. On a positive note, since the 1991-92 drought, there
are indications in southern Africa of serious attempts to rectify this omission.

I The cases examined suggest that when a drought shock occurs in the context of a SAP
some combination of the folloxving responses may be appropriate:

* Rephasing of some policy objectives

* Redirection of already committed resources, underutilized because of the shock

* Rapid commitment and disbursement of additional external resources.

* Sustaining a SAP should not oblige a government to finance its drought response in ways
that intensify the recessionary effects of the shock on the domestic economy.

Areas for Further Economic Research

The impacts of drought mediated through intersectoral linkages are complex. Without
more sophisticated modeling, these effects could be addressed only superficially in this
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study. However, the study has suggested a broad framework within which some of these
issues can be explored in more detail at a country-specific level.

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 modeling would be to inform broader policy with a better understanding of the
consequences of economic changes rather than to fine-tune short-term economic policy. It
could be most beneficial to explore ways in which existing models employed in economic
forecasting and policy analysis-for example, the World Bank Revised Minimum
Standard Models (RMSMs)-might be adapted to take account of drought. Further
research is also required on the underlying behavioral relationships between drought
shocks and economic and policy variables, both as a prerequisite for any modeling of
drought shocks and to contribute toward a better understanding of appropriate policy
responses.

* The effects of drought on public expenditure should be explored in detail through country
studies. For example, how have governments financed additional expenditures or handled
reallocation of expenditures and with what consequences?

* Drought shocks clearly have important implications for the pace of implementation and
success of SAPs. This study has considered some preliminary evidence of the intricate and
complex relationship between the two and suggested some scope for offsetting any adverse
impacts. However, further research is needed to provide governments and policymakers
with careful advice about hiow to respond to the risk and actual occurrence of drought
shocks during periods of economic reform.

* The modeling of drought impacts should take into account established regional rainfall
patterns, probably by investigating countries from each of the three regions distinguished
by climatological research-the Sahel, southeast Africa and East Africa, and the Horn.
There are also three complementary sets of scenarios that would be useful to explore.
First, economic performance could be projected on the basis of parametric values
reflecting "normal" or mean rainfall. Second, rainfall variability could be built into the
simulation analysis as a random process but reflecting the specific rainfall pattern of each
region. Subsequently, it will be especially useful to discover whether the results of this
more complex modeling could be closely approximated by some more simple rule, such as,
for example, one serious drought event every five years. Third, the efficacy of
meteorological forecasting should be investigated. This might, for example, be done by
taking forecasts for a specific region and examining the consequences of correct and
incorrect forecasts over the range of wet to dry quintiles currently produced. This would
require the introduction of some simple decision rules on, for example, cereal stocks and
food imports into the modeling.

Ultimately, there is no single set of policies or mitigation and relief measures that can be
implemented anywhere and at any time to combat the impacts of drought. Success stories have owed
much to chance occurrences, such as high commodity export prices, to specific country circumstances,
as well as to deliberate policies and actions. Nevertheless, there are lessons to be learned from country
experiences in developing strategies to reduce the economywide impacts of droughts.
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Appendix Table 1: Results of OLS regression analysis on the relationship between GDP and agricultural sector growth and drought (a)

GDP Agriculture Manufacturing Industry

Coefficient Coefficient Coefficient
on drought on drought on drought

Agriculture weighed weighed weighed
Coefficient Adjusted Coefficient as % by share Adjusted Coefficient by share Adjusted Coefficient by share Adjusted
on drought R2 on drought GDP of sector R2 on drought of sector R2 on drought of sector R2

(t-value) (F-stat) (t-value) in GDP (F-stat) (t-value) in GDP (F-stat) (t-value) in GDP (F-stat)

Burkina Faso 1971-80 0.51 0.62 0.69 53.112 0.36 0.67 0.02 0.00 0.00 0.27 0.06 0.00
(3.19) (8.3) (2.43) (10.1) (0.09) (0.5) (0.29) (0.3)

1980-90 0.24 0.22 0.73 44.98 0.33 0.62 -0.29 -0.04 0.12 -0.30 -0.05 0.07
(1.98) ' (2.4) (3.70) (9.1) (-0.96) (1.7) (-1.20) (1.4)

Ethiopia 197516-90/1 0.28 0.50 0.47 45.27 0.21 0.27 0.16 0.02 0.43 0.11 0.02 0.48
(2.74) (6.1) (2.19) (2.8) (0.83) (4.8) (0.65) (5.5)

Kenya 1971-81 0.03 0.00 0.02 34.59 0.01 0.00 b b b -0.07 -0.01 0.00
(0.29) (0.1) (0.24) (0.1) (-0.30) (0.1)

-13 1981-89 0.04 0.45 0.07 31.65 0.02 0.30 0.01 0.00 0.00 0.02 0.00 0.00
4M (2.77) (7.7) (2.10) (4.4) (0.72) (0.5) (0.95) (0.9)

Senegal 1971-80 0.29 0.62 0.92 25.84 0.24 0.48 0.38 0.04 0.27 0.23 0.04 0.10
(3.93) (15.5) (3.04) (9.2) (1.90) (3.6) (1.41) (2.0)

1980-90 0.19 0.28 0.46 21.61 0.10 0.26 -0.01 -0.00 0.00 0.27 0.05 0.44
(2.23) (5.0) (2.11) (4.5) (-0.12) (0.01) (2.95) (8.7)

Zambia 1971-81 0.03 0.00 0.15 15.39 0.02 0.34 -0.07 -0.01 0.00 0.02 0.01 0.00
(0.32) (0.1) (2.50) (6.25) (-0.54) (0.3) (0.19) (0.0)

1981-92 0.09 0.29 0.44 16.82 0.07 0.49 0.07 0.02 0.00 0.00 0.00 0.00
(2.35) (5.5) (3.39) (11.5) (0.69) (0.5) (.04) (0.0)

Zimbabwe 1971-79 -0.06 0.75 0.08 18.21 0.01 0.54 -0.10 -0.02 0.19 -0.16 -0.06 0.43
(-1.49) (12.8) (0.41) (3.5) (-0.90) (1.9) (-2.2) (4.0)

1980-92 0.16 0.71 0.36 15.19 0.05 0.64 0.18 0.05 0.54 0.12 0.03 0.39
(5.34) (16.0) (3.57) (11.4) (3.99) (8.1) (3.00) (4.8)

a GDP at factor cost except in the cases of Senegal and Zambia. The results are based on regressions using the following drought variables, all in deviation below period mean level indices:
Burkina Faso - FAO national rainfall index; Ethiopia - maize, sorghum and teff yields weighted by their shares in output; Kenya - March-June rainfall at Nairobi (Kenyatta airport) rainfall
station; Senegal - groundnut yields, lagged one year; Zambia - February rainfall af Mongu and Livingstone rainfall stations; and Zimbabwe - national February rainfall.

b Manufacturing GDP data not available for the full period of analysis

F-test or t-test significant at 5% level of confidence (using one-tailed t-tests)
F-test or t-test significant at 1% level of confidence (using one-tailed t-tests)

Source: Benson 1994



Appendix Figure 1: Burkina Faso, economic performance and rainfall
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Appendix Figure 2: Ethiopia, economic performance and rairnfall
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Appendix Figure 3: Kenya, economic performance and rainfall
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Appendix Figure 4: Senegal, economic performance and rainfall
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Appendix Figure 5: Zambia, economic performance and rainfall
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Appendix Figure 6: Zimbabwe, economic performance and rainfall
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