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Foreword

T hewidespread increasein rural purchasing power under the Green Revolutionin
Asiaduring the 1970swas key to increased rural employment and industrializa-
tion. Studies suggested that an extradollar of agricultural incomewastypically associ-
ated with an additional $0.80 of nonagricultural income from local enterprises
stimulated by the spending of farm households. Studies in Africa, where the Green
Revolution was harder to discern, tended to be much more pessimistic.

This report revisits these issues using especialy detailed pand data sets on rural
consumption and incomes, collected by IFPRI and collaborating national institutions
for avariety of purposesduring the mid to late 1980sin Burkina Faso, Niger, Senegal,
Zambia, and Zimbabwe. Results suggest that household spending of higher rural in-
comes from increased exports has the potential to greatly stimulate further rural in-
comeincreases, on ascalethat even surpasses experiencein Asia. Central tothisisthe
claim that many of the goodsand servicesthat figure heavily inrural consumption pat-
terns in Sub-Saharan Africa are nontradables at current transport costs and prices.
These include perishable fruits, vegetables, anima products, and prepared foods,
services of all kinds, local handicrafts, and some bulky local starches of too low value
to bear the costs of importing or exporting.

By focusing on the nontradabl e nature of large sectors of African rural economies,
the report evokes a theme central to many of IFPRI’s fieldwork-based studies: why
some devel opment strategies are more effective at achieving both growth and poverty
alleviation than others. Sustained growth in rural incomesthat iswidely spread across
households is shown to be an effective way to furnish the sustained additional local
purchasing power necessary to promote aggregate production of nontradable items,
while increasing the incomes of large numbers of poor people. The report does not
deal with theinterventions necessary to start growthin rural areas, other thantoillus-
trate that it must involve bringing new external fundsinto localities on arecurring ba
sis, such as would be the case from expansion of agricultural exports.

Thereport thus al so rai ses another major theme of IFPRI’ swork, the complex role
of agricultural and food policy in overall economic development. Jump-starting the
production of agricultural tradablesis shown to have much higher returnsthan thought
previousy, because of growth linkages. Conversely, rising food staple prices are

vii



shown to have the potential to choke off growth from demand-sidelinkagesif the con-
ditionsfor ahigh supply response to prices are not in place. Successin raising house-
hold incomes in rural areas will rapidly lead to greatly increased demand for wage
goods such asfood, many of which are nontradable in rural Africa. If increased local
production isnot forthcoming, the relative price of theseitemswill riserapidly, reduc-
ing the welfare of large numbers of poor people and eventually raising production
costs for the agricultural tradables that provide the engine of growth.

Per Pinstrup-Andersen
Director General

viii



Acknowledgments

T he authors gratefully acknowledge financial support by the United States Agency
for International Development (USAID), AfricaBureau, Office of Analysis, Re-
search, and Technical Support, Division of Food, Agriculture, and Resources Analy-
sis, Basic Ordering Agreement, DAN-4111-B-00-9112-00, and most particularly the
enthusiastic encouragement of George Gardner, Shirley Pryor, and John van Dusen
Lewisof USAID.

The project could not have been attempted without the prior existence of detailed
household-level datasets collected by the International Food Policy Research I nstitute
(IFPRI) in collaboration with various African and Consultative Group on Interna-
tional Agricultural Research (CGIAR) partner institutions. The close involvement in
the present project of members of the origina country research teams that collected
the datawas al so essential, both to ensure that the data were interpreted correctly and
to add location-specific knowledge to the analysis.

The research team also acknowledges with gratitude its debt over many years to
other colleagueswho wereinvolved with the projectsthat originally collected the data
and helped shapethe views of the present authors. In particular, Thomas Reardon, cur-
rently of Michigan State University (M SU), had akey rolein shaping much of IFPRI’s
work inthe Sahel inthe 1980s, most particularly onincome diversification and house-
hold expenditure issues.

The Burkina Faso data set was collected in 1984/85 in collaboration with the In-
ternational Crops Research Institutefor the Semi-Arid Tropics (ICRISAT). Peter Mat-
lon, then ICRISAT's lead economist for West Africa, and Thomas Reardon, then of
IFPRI, assisted by Christopher Delgado, played lead rolesin designing the survey and
collecting the household expenditure data used in Chapter 4.

The Niger data set was collected in 1989/90 in collaboration with the Institut Na-
tional de la Recherche Agronomique du Niger (INRAN) and the ICRISAT Sahelian
Center. Samba Ly of INRAN, Thomas Reardon, and Jojo Baidu-Forson of ICRISAT
collaborated with Jane Hopkins on the collection of the Niger dataused in Chapter 5.

The Senegal data set was collected in 1989/90 in collaboration with the Institut
Sénégalais de Recherches Agricoles (ISRA). Thomas Reardon, and Bocar Diagana
and Abdoulaye Fall of ISRA collaborated with Valerie Kelly in the collection of the



Senegal data used in Chapter 6. Special acknowledgment is also made of the assis-
tance of Aliou Diagne, then of MSU and now of IFPRI, in improving the analysis of
the Senegal expenditure data.

The Zambiadata set was collected in 1985/86 in collaboration with the Rural De-
velopment Studies Bureau of the University of Zambia. John Milimo, then of the Ru-
ral Development Studies Bureau, Raphael Cdlis, then of IFPRI, and Sudhir Wanmali
and Neal Bliven of IFPRI collected the Zambian data used in Chapter 7, with survey
design input from Peter Hazell.

The Zimbabwe data were collected in 1987/88 in collaboration with the Depart-
ment of Physical Planning, Ministry of Local Government, Rural and Urban Develop-
ment, Government of Zimbabwe. Sudhir Wanmdi of IFPRI and Jonathan Zamchiya
of the Department of Physical Planning, Zimbabwe, collected the Zimbabwe data
used in Chapter 7.

The authors would also like to acknowledge the helpful written comments re-
ceived on previous drafts from Keljiro Otsuka and Dean DeRosa. They are also very
grateful for the copious, detailed, and insightful comments received from Alain de
Janvry. Remaining deficiencies of the report are the responsibility of the authors.

Within thisteam-authored document, primary responsibility wastaken asfollows:
Christopher Delgado drafted the summary; Delgado, Jane Hopkins, Valerie Kelly, and
Claude Courbois drafted the introduction; Delgado and Anna McKenna drafted the
survey of theliterature; Delgado and Jayashree Sil drafted the conceptual framework,
the model (based on previous work by Peter Hazell), and the Burkina Faso chapters;
Hopkins, Delgado, and Peter Gruhn drafted the Niger chapter; Kelly, Delgado, and
McKenna drafted the Senegal chapter; Hazell and Behjat Hojjati drafted the Zambia
and Zimbabwe chapter; and Delgado, Hopkins, and Kelly drafted the conclusion.
Overal editing and revision in response to reviewers comments were carried out by
Delgado and Courbois.



Summary

Rural income growth from increased crop production can have multiplicative ef-
fects on aregion when that income is respent on local goods and services that
would not otherwise have had amarket outlet. These spin-off effectsonlocal activities
from the spending of increased farm incomes are called “agricultural growth link-
ages,” and they were shown to be an important element in the creation of rural industry
in Asiafollowing the Green Revolution in cereals production. Yet it has been hard to
demonstrate the existence of such spin-offs from crop growth in Africa, since addi-
tions to farm income have typically been spent on goods that are considered to be ei-
ther importsto rural localities or displacements of potential exports from them. Thus,
until now, the extra effects on production of rural income growth in Africa were
thought to be lost (from the standpoint of local employment) to imports, or thought to
displace production that would otherwise have been exported from the local region.

After reviewing theliterature on agricultural growth linkagesin Africa, thisreport
examines the mix of farm and nonfarm goods and services that rural Africans pur-
chase, and the implications of these expenditures for rural economic growth in five
African countries: BurkinaFaso, Niger, Senegal, Zambia, and Zimbabwe. In the West
African countries, in addition to farm and nonfarm sectors, individual commodities
are sorted into tradable and nontradabl e categories, and by geographic zones of inter-
est: local, national, and multicountry regional. The same processisfollowed in South-
ern Africafor Zambia, but no assumptions are made on regional tradability because of
lack of data. Fully comparable data were not available for Zimbabwe, but some simi-
laritiesin rural consumption patterns could be detected.

The classification of goods as tradable or nontradabl e is based on the judgment of
thosewho collected the data, extensivefield inquiry into what was actually consumed,
judgment as to where products consumed typically originated, and whether tradable
substitutes (in the sense that their price movementswerein tandem) were availablelo-
cally. Food wasabig item in household expenditures, and, asit turned out, many foods
consumed were nontradables. Earlier studies also noted the high propensity to spend
incrementsto income on food in Africa, but mistakenly classified virtually all impor-
tant foods as tradables, following the assumptions made in Asia. Thus demand for ad-
ditional food inthe earlier studieswas considered a“leakage”: spending incrementsto

Xi



income on tradabl e goods (including food) was thought to either decrease the quantity
of goods availablefor local export or increase the amount the region spent onimports.
It is not surprising that previous estimates of rural growth multipliersin Africa have
generally been very low.

Theresultsof thisreport are much more optimistic, largely because the underlying as-
sumptions about tradability follow African conditions more closely, but also because of
the unusually detailed data used on the flows of consumption expenditure over the yesar.
Thesewere from weekly or biweekly repeated interviews, which captured both food con-
sumption patternsand total expenditures (aproxy for household income) especialy well.

Theway rural people spend incrementsto incomeis measured in the report as av-
erage budget shares—the percentage of total household expenditures going to agiven
group of goods and services—and marginal budget shares (MBS)—the percentage of
the last unit of income earned that is allocated to the goods or services in question.
MBSs are estimated econometrically and show the direct impact of unit income
changes on consumption. The MBS for nontradables was 47 percent in Niger and
about 33 percent in Senegal, suggesting that an ample share of rising incomes will be
spent on items that would not otherwise have amarket outlet and conversely no alter-
native source of supply. Examples are processed and unprocessed foods, inputsto ag-
riculture, and services. If the new demand for these goods cannot be met because of
supply rigidities, hefty price increases could result.

The MBS for nontradables as a group is the single most important determinant of
the magnitude of estimated growth multipliers. In the four-sector, modified, semi-
input—output model used, this was decomposed into farm and nonfarm items. Other
determinants were technical coefficients of input use, value-added shares by sector,
and the savingsratio. Multipliers were calculated by solving the set of regiona equa-
tions that balanced consumption and availability of goods and services.

The report finds that the farm sector in Africais better able to propagate income
growth than previously thought. Growth in household income that comes from in-
creases in agricultura production, perhaps spurred by new technology or changesin
export prices, islargely spent on farm and nonfarm itemsthat are nontradable, such as
perishable foods, services, and locally produced nonfarm goods. Overall the report
finds that adding US$1.00 of new farm income potentially increases total income in
the local economy—beyond the initial $1.00—by an additional $1.88 in Burkina Faso,
by $1.48in Zambia, by $1.24to $1.48intwo locationsin Senegal, and $0.96 in Niger.

Given the methodol ogy used, these are upper bounds of the potential gains. Actual
gains may be as much as 30 percent less, due to possible rigidities in the supply
responsiveness of nontradables to price rises under African conditions. Even so, the
results are substantial, suggesting that $1.00 of initial growth in rura agricultural
incomes leads to an additional $1.00 on average of income from production of rural
nontradables. This implies that the overall benefit of finding a way to boost rura
incomes (from additional exports, say) on the supply sideis probably twice as high as
the immediate return from the activity that was promoted in the first place.

Xii



CHAPTER 1

Introduction

he objective of thisreport isto demonstrate the extent of linkages between farm

and nonfarm sectors and between nontradable and tradable goods sectors in
Sub-Saharan Africaand toillustrate how these linkages can shape and accel erate rural
economic growth. The farm sector is defined here to include all unprocessed agricul-
tural goods, such as raw crops and livestock. Everything else, including processed
farmitems, iscounted in the nonfarm sector. Theterm “nontradable” isused for goods
that at prevailing relative pricesarerarely, if ever, traded acrossthe borders of the cho-
sen zone of analysis. Nontradables also must not have close tradable substitutes that
areavailablelocally. Thisimpliesthat the domestic price of the nontraded good is not
likely to be well correlated with the domestic price of any tradable good that could
play the samerolein the consumption basket. By convention, servicesare alwaysnon-
tradables, since the service is completely performed locally, and it can neither be im-
ported nor exported. Perishable foods are often nontradabl e because of therisk of loss
in transit. Tradables, on the other hand, can in theory always be imported or exported
at a constant price determined by a reference market outside the region in question.

Thisreport contends that output growth in farm tradabl es that results from the al-
leviation of supply constraints—from technological progress or better infrastructure,
for example—can potentially have major secondary growth effects via the demand
created in rural areasfor nontradables. Many items consumed in rural areasarein fact
nontradables, and many of these nontradables are staple foods. Therefore, policies to
improve the production response of producers of nontradables are important for two
main reasons. First, an increase in the supply of nontradables would help capture the
opportunity for additional income growth from these demand effects. Second, asin-
comes rise, an increased supply of nontradables that people wish to spend additional
income on would help prevent price increases that would put pressure on nomina
wages. Such price pressures could lead to higher production costs and reduce output
growth in that sector.

This report presents five case studies of demand linkagesin a variety of country
situations in Sub-Saharan Africa. In each case, researchers examine the mix of farm
and nonfarm goods and servicesthat rural Africanspurchase, the potential of these ex-
penditure patterns for encouraging growth in rural areas by stimulating demand, and



the interventions necessary to sustain overall rural economic growth arising from ini-
tial growthinfarm tradabl es stimulated by economic reforms such as structural adjust-
ment programs. From these studies, it appearsthat the farm sector is potentially better
able to propagate income growth than previously thought. Increased household in-
comes from exports are spent on farm and nonfarm items whose production was con-
strained by inadequate local demand; this spending in turn has spin-off effects that
generate even more new income. Theanalysisin thisreport is based on empirical esti-
mation of demand patterns coupled with assessment of theimplications of demand pa-
rameters with respect to income, using the methodology of fixed-income agricultural
growth multipliers.

Growth multipliersindicate the upper limits of the extra net income that could be
had in rural areas from new production of nontradable goods and services stimulated
by consumer and intermediate spending of new household income originating from
the tradable sectors. These increments to income could come from technological pro-
gressinthe production of tradableitems, improvement in export prices, and so forth.

The actual multiplier is a numerical solution to a regional-level model of supply
and demand that incorporates household demands and intermediate demands between
sectors, and it explicitly models these interrelationships. Like al regional models, in
computing costs and benefits, the results depend largely on what is included in the
geographical areaof interest and what isoutside. The study takestheregion of interest
as “national,” but occasionally also cites the results of using multipliers calculated
with amore restrictive definition of the region of interest (“local”) and a less restric-
tive one (“regional multicountry”).

The choice of theregion of interest defines the amount of trade “leakage,” so that a
larger catchment area, which implies a higher share of nontradablesin consumer andin-
termediate demands, is associated with ahigher multiplier. Therefore, thereislittle ana
Iytical interest in directly comparing the result of achange of assumptions. On the other
hand, such acomparison is useful for illustrating the sensitivity of resultsto changesin
assumptions about tradability. The national definition of tradability is the most useful
definition for the classification procedure used in making assumptions about tradability.

Growth linkages of the type dealt with here occur only if underemployed re-
sources are drawn into production by new local demand. This can only occur if there
are underemployed resources and if those resources can be drawn into production to
meet additional demand without major price increases. Resources are assumed to be
underemployed if there is insufficient demand to purchase what the resources pro-
duce, typically because of remoteness and poverty. Local prices for these demand-
constrained items exceed what they can be sold for locally for export but are lessthan
would be required to make them a profitable import. Because new effective demand
for these nontradabl e items cannot be met by imports (by definition), they have to be
met by increased local production. The additional income created by respending of the
initial income on nontradable goods produced by previousy underemployed local re-
sources creates amultiplier effect.

Numerical results from fixed-income multiplier models are best thought of as up-
per limits rather than firm predictions of how much additional growth in nontradables



will occur from theinitial shock to the tradables sector. Thisis because they are based
on an assumed infinite supply elasticity for nontradable goods: extrademand ismet by
increased production at a “fixed price” (hence the name for this class of model). In
other words, rapid growth in demand for nontradabl e foods because of an export boom
isassumed to result inincreased production of nontradabl e foods, not higher pricesfor
theseitems. It seemslikely that in Africa, rapidly increasing demand for nontradables
will be met with lessthan perfectly elastic supply; part of theincreased local spending
on nontradables will be accounted for by higher prices rather than increased output.
Themorelocal production is constrained by demand, as would be the case where un-
deremployed labor and land are available, the closer the true multiplier effects are
likely to be to estimated multipliers.

Multiplier analysisin general and this report in particular build on the tradition,
established in the study of Asian development, of exploring the role of agricultural
growth in promoting overall rural employment through spin-off effects (Johnston and
Mellor 1961; Mellor 1966, 1976, 1986). These effects, or “growth linkages,” are cre-
ated by the addition of substantial new local household purchasing power in periods of
rapid agricultural development. This new purchasing power under some conditions
stimulates additional production and employment.

Using case studies from Burkina Faso, Niger, Senegal, Zambia, and Zimbabwe, the
report demonstrates empirically the importance of rural growth linkagesin stimulating
rural African economies. In each case study, the research examines the mix of agricul-
tural and nonagricultural goods and services that rura Africans purchase, the implica
tions of these expenditure patterns for the potential to stimulate growth in rura areas,
and the conditions necessary to deal with expected surges in demand from growth in
tradable agriculture stimulated by economic reforms such as structural adjustment pro-
grams.! Theinvestigat revealsion an agricultural sector that is better able to propagate
income growth than previously thought (Hirschman 1958; Hazell and Réell 1983—the
latter for West Africa), including growth in nonagricultural incomes.

Unlike plannersin Asiaand Latin Americain an earlier era, decisionmakers on de-
velopment strategy in Sub-Saharan Africa are still debating priorities for achieving
rapid growth and specifically therole of agriculture (Delgado 1991). In Asiaprior to the
1970s, it was clear that agriculture was a lead sector and that foodgrain production by
smallholder farmers was the central priority for agricultural development (Mellor
1966). In much of Latin America, less emphasis was placed on agriculture historically
than on import-substituting industriaization (Hirschman 1958). In Africa, debate con-
tinues over the role of agriculture in economic development generally, but also about
prioritiesfor export versusfood crops, large versus small farms, mechanical versusbio-
logical technology, and so forth (Delgado, Mellor, and Blackie 1987; Delgado 1996).

Yet the agricultural sector accounted for 40 percent or more of GDP in athird of
all Sub-Saharan African countriesin 1994 (World Bank 1996). Agriculture accounted

1 Thepresent study is not focused on structural adjustment and therefore uses the term solely as shorthand to connote
those economic reforms, recently carried out in many African countries, that are designed to improve the competi-
tiveness of domestic production of tradable goods.



for an average of 34 percent of GDP in low-income and 8 percent of GDPin middle-
income Sub-Saharan African countriesin 1996 (World Bank 1998). In 1993 agricul-
tural products made up 33 percent of the value of exports from low-income, nonoil-
exporting, Sub-Saharan African countries (World Bank 1996). Of the 20 countriesfor
which data were available for 1980-92, 13 had at least 50 percent of their economi-
cally active male population working in agriculture. Four of those countries had over
75 percent of their male population working in agriculture. For the female population,
14 out of 20 countries reported more than 50 percent working in agriculture (World
Bank 1996). Agriculture remains avital element in the structure of these economies;
misconstruing its proper place in the growth process could lead to significantly lower
national income levels.

Thisreport arguesthat the prime entry point for investigating the true importance of
agriculture to overall economic development lies in establishing empirically the nature
of thelinkages between agricultural growth and growth in other sectors of the economy.
It also addresses how the importance of these linkagesislikely to differ between open
and closed economies, given the relative importance of agriculture to overall employ-
ment; reviews the growth linkages literature from Asia and Africa; examines in detall
the factors that affect the magnitude of growth linkages in Africa; and draws conclu-
sions about the key issues to consider in examining these growth linkages.

Chapter 2 outlines prior work on agricultural growth linkages. Chapter 3 presents
anoverview of the case study data, theformal model, assumptions, and research meth-
ods used in the country studies. Chapters 4, 5, and 6 are devoted to the Burkina Faso,
Niger, and Senegal case studies, respectively. Chapter 7 discusses the Zambia case
study, with sections to identify similar elements in Zimbabwe, although analysis of
Zimbabweislimited by thelack of fully comparable data. Chapter 8 presentsthe over-
all conclusions of the case studies as a group. It should be borne in mind throughout
that the empirical analysisis drawn from price effects—income and other nonprice
variables are the postulated determinants of demand. Furthermore, agricultural growth
multipliers are a normative technique—they show what both possible and desirable,
given underlying assumptions, but they do not measure the possibilities.



CHAPTER 2

Concepts, Prior Work,
and Issues Pertaining
to Agricultural Growth Linkages

s a concept, agricultural growth linkages has a long tradition in the literature

seeking to assesstherole of agriculturein economic development. It grew out of
the search for ways to promote the industrialization of poor, agrarian societies. Over
time, the concept has become more formalized. Debates have also increasingly tended
to focus on the likely magnitudes of afew key parametersthat tend to drive numerical
solutionsin simplified quantitative models. This chapter will review the concept and
itsformalization, but only briefly look at waysthat it can be made much more compli-
cated. Instead, the emphasis will be on the underlying issues and simple insights that
can be gleaned from pursuing this kind of research and their significance for devel op-
ment strategy.

Agricultural Linkages to Overall Growth
in Closed and Open Economies

In the tradition of Hirschman’s (1958) work in Latin America, early studies on
economic linkages between industries or sectors, focused only on production link-
ages. These were classified as “backward” and “forward” linkages arising from any
new production activity. The demand for inputs derived from the new activity are the
backward linkages; for example, new net demand for logs arising from establishment
of asawmill. New productiveactivitiesthat ariseasaresult of having anew intermedi-
ate product on the market are the forward linkages. For example, the increased output
of boards from the sawmill (or decreases in the price of boards) would stimulate the
construction industry.

Agricultural growth was thought not to have strong backward and forward pro-
duction linkages. It stimulated little new demand for intermediate inputs or new invest-
ment in downstream activities. Thisled to the conclusion that encouraging agriculture
was not a high priority for fostering growth in developing countries. Hirschman



(1958) argued that public investment should be directed toward nonagricultural
sectors, which typically have greater production linkages to the overall economy, re-
sulting in higher multiplier effects (Hazell and Roell 1983). An “anti-agriculture”
mindset was undoubtedly also encouraged by the elasticity pessimism debate of the
time concerning agricultural exports (Prebisch 1959). Thisheld that the demand of the
developing countries for the manufactured exports of the developed countries would
grow much faster than the demand of the devel oped countriesfor the agricultural com-
modity exports of the devel oping countries, leading to declining terms of trade for ag-
ricultural exporters. Perhapsageneral Malthusian concern with diminishing marginal
productivity in agriculture also was a factor.

Furthermore, Hirschman espoused the “ unbalanced growth” hypothesis, whereby
the essence of development strategy was to stimulate production in those areas, typi-
cally industrial, thought to exhibit high backward and forward linkages (that is,
“growth poles’). In relatively open, small economies, pressure on the prices of food
and other wage goods from growth of employment in tradable sectors can be met
through increased imports of the things workers wish to consume. Thus, no particular
importance was attached to having domestic agricultural output grow at the samerate
as nonagricultural output.

The casefor agriculture asamotor for overall growth is enhanced by focusing on
theimpact that growth in the agricultural sector hason incomes and henceon rural de-
mand for consumer goods and services from outside the agricultural sector, particu-
larly when the economy in question is largely closed to trade. Inspired by the experi-
ence of India during the Green Revolution, with a large, relatively closed economy,
Méllor (1966) and Adelman and Morris (1973) point out that although production
linkages from the agricultural sector (especially subsistence agriculture) may in fact
beweak, having little direct effect on growth outside of agriculture, consumption link-
ages from the agricultural sector clearly do have mgjor indirect effects on the rest of
the economy.

The argument hinges on the view that economic development in a closed
economy is a process of balanced growth between agriculture and nonagriculture
(seealso Nurkse 1953). Growth in one sector is quickly choked off if consumption
and production of intermediate goods areinelastic. For example, industrial growth
from thetransfer of capital and labor out of agricultureis choked off if demand for
extrafood arising from extrawage income is not met with increased food produc-
tion. Resulting food price increases are quickly translated into demand for higher
wages, which shrink industrial profit ratios. Conversely, food production growth
will quickly lead to declining producer incomesif employment, and thus food de-
mand, is not rising fast enough to absorb the additional food produced without a
drastic reduction in prices.

InMéllor’ sview, in addition to the marginal propensity of landlordstoinvest agri-
cultura profitsin nonagricultural ventures, the overall intersectoral impact of growth
in food production depends on how much of the extrawage income is spent on labor-
intensive, nonagricultural goods and services, and how much is spent on theincreased
food production itself or leaks out into savings or imports. Respending on food isin



fact a“leakage” from the growth multiplier in the original concept of linkages, sinceit
occurs at the expense of new spending on nonagricultural products.

If the combined leakages away from intersectoral resource flows (understood in
the early literature as transfers between agriculture and nonagriculture) are low, the
net respending effect of theinitial growth inincomes on aggregate income could be al-
most as great as the origina income stimulus. In South Asia, the original income
stimulus was Green Revolution technical changein rice and wheat that increased em-
ployment and landlord profits. Farmers and laborers spent increased incomes on both
food and nonagricultural goods, and landlordsinvested in labor-intensive nonagricul -
tural enterprises. Migration out of agriculture and lower food pricescompleted theele-
ments necessary to effectively transfer resources from agriculture to nonagriculture,
which grew in tandem in the late 1960s and 1970s (Mellor 1976).

Rapid urbanization and the swdling numbers of urban unemployed received grest at-
tention inthe 1960s and 1970s and were centra to theformulation of thelinkages paradigm.
The perceived need wasto find away to create jobs both outside agriculture and outside cit-
ies; thisled to afocus on growth processes that would boost demand for rural nonagricul-
turd activities. The linkages literature of the 1970s and early 1980s stresses the advantages
of creating demandinrural areasfor localy produced nonfood goodsand services, hencethe
increased focus on regiond linkages (Médlor 1976; Bdll and Hazdll 1980).

Siamwalla (1982) sought to refocus the linkages debates along the lines of emer-
gent trade theory, at the time that the latter was gaining the high ground in devel op-
ment theory more generally. Hismain contribution wasto point out that |eakagesfrom
net additions to rural demand occur not only when expenditures are on imported
goods, but also when incremental expenditures are on exportables (Hazell 1984). New
local purchases of locally produced goods that otherwise could have been exported
from the zonein question do not add to net effective rural demand, although such indi-
rect effects do presumably create some additional value added for local traders.

Thus, the relevant categorization of expenditure for Siamwallais tradable versus
nontradable, without regard to geographic or sectora (agriculture/nonagriculture)
considerations. Only new expenditure on nontradabl es hasthe potential to create addi-
tional local income, since they are the only goods in this model that are demand-
constrained. Itisinherent in the notion of tradablesfor price-taking countriesthat they
are constrained by their supply conditions, facing highly elastic demand (for export-
ables) or supply (for importables) from alarger external market.

This analysis suggests the importance of four interrelated factors for agricul -
tureto have major extrabenefitsfor overall growth (beyond the growth of tradable
agricultureitself) inthe present day conceptualization of agricultural growth link-
agesin Africa. First, thereisthe obvious but occasionally neglected condition that
agriculture must account for alarge share of aggregate employment, such that the
problem isworth worrying about. The corollary isthat no approach to growth can
ignore the possibility of agricultural growth linkages if agriculture plays alarge
role in the economy.

Second, agricultural growth benefits that are widespread will be especialy effec-
tive at capturing the growth opportunity offered by linkages by allowing the effective



demand for goods and services of abroad base of rural peopleto increase. The poten-
tial for aninitial income shock to produce new employment depends on theinitial dis-
tribution of income and who gets the increments to income.

Third, consumption patterns of the direct beneficiaries of agricultural growth must
be such that large shares of incrementsto income are spent on labor-intensive local non-
tradable goods and services, stimulating demand for sectors that employ large numbers
of rural people outside the agricultural tradables sector. The corollary to thisisthat the
more open a local economy is to trade, al else being equal, the lower the estimated
growth multiplierswill be. Thisisnot an argument against openness, sincethe ability to
haveagrowthimpulsein thefirst placeis dependent on having adynamic tradables sec-
tor, and amore open economy islikely to have ahigher equilibrium level of income. It
does point out, however, that growth multiplier effects—the extra growth from using
underutilized resources—arelikely to be especialy important where preconditions such
as high transport costs or other structural factors isolate local economies from outside
sources of effective demand for local products. In other words, indirect (or consump-
tion) growth linkages are more likely to be of major importance where amajor share of
the local economy consists of the production and consumption of nontradables.

Thekey issueisthe propensity of rural householdsto consume nontradable goods
and services out of additional income. Thus, even in the case of relatively closed
economies, consumption patterns skewed toward tradables in those economies will,
al else being equal, reduce growth multipliers.

Fourth, there must be a supply of underused local resources. The Asian literature
pioneered by Johnston and Mellor (1961) assumesthat net extrademand for local non-
agricultural goods and servicesisfully transmitted into increased production of these
items, primarily because of underutilized factors such aslabor. However, if the supply
of nontradables is inelastic, perhaps because of labor or capital constraints or high
transaction costs, then costs of production will quickly rise with expanded demand,
and the additional growth in production of local goods and services stemming from
therespending of agricultural incomeswill belessthan would bethe caseif the supply
of local nontradables was more elastic (Haggblade, Hammer, and Hazell 1991).

In sum, growth that only benefits either asmall number of largefarmersor arela
tively small agricultural sector would presumably not have big rural consumption
linkagesfor locally produced goods and services, the production of which would pro-
vide agreat deal of local employment. On the other hand, growth that stimulates the
incomes of large numbers of small farmersislikely to provoke widespread increased
demand for local consumer goods and services. The more these goods are demand-
constrained by nature (nontradables), the greater the growth impact. Finally, the net
additional impact of these demand increases on production growth, and thus on rural
employment and further spending, will depend on the elasticity of supply of nontrad-
ablegoodsand services, whichinturnisprincipally dependent on the elasticity of sup-
ply of labor. Most empirical estimation of consumption growth multipliersto date has
been done with Asian data, with few applications to Africa. Very little has been done
in Latin America. The next section briefly reviews the quantitative literature from
Asiaand Africathat models agricultural growth multipliers.



Earlier Estimates of Agricultural
Growth Multipliers

Although the concept of agricultural growth linkages goes back at |east to the 1950s—
drawing on Ricardoin the early 19th century and Keynesin the early 20th—quantitative
estimation of multipliersincorporating consumption as well as production demand is
relatively recent. Peter Hazell and Steven Haggblade have been key contributors in
this regard. Much of the existing literature on modeling agricultural multipliersis
reviewed by Haggblade, Hazell, and Brown (1989) and Haggblade, Hammer, and
Hazell (1991). The present report draws heavily on those sources and others to sum-
marize the magnitudes of multipliersthat have been estimated to date. All such multi-
pliers are the result of normative rather than positive analysis.

Rangarajan (1982) constructs a macroeconomic model that incorporates link-
ages in production, savings, and investment demand to examine historical datain
India during 1961-72. In this model, national income is determined by both agri-
cultural and industrial output. Agricultural outputs, both foodgrains and nonfood-
grains are determined exogenously; hence the main variable to be determined is
industrial output. He estimates multipliers of 1.5 for industrial output and 1.7 for
national income. This implies that an initial 1 percent increase in agricultural
growth will lead to an additional 0.5 percent increase in industrial output and an
additiona 0 .7 percent increase in overall national income.

Rangargjan (1982) also examines production and consumption linkages sepa-
rately to determinethe significance of each. He findsthat production linkagesin India
are weak. Only 13 percent of total agricultural output went to nonagricultural sectors
as inputs. Also, a 1 rupee increase in final demand for agricultural output increases
manufacturing output by 0.09 rupee, while a similar increase in the final demand for
manufactured goods increases agricultural output by 0.26 rupee.

The estimated demand linkages suggest that increasesin agricultural income have
significant positive effects on the demand for rural and urban nonfood products. The
savings and investment linkages show that agricultural income also has a positive ef-
fect on both household and government savings (Rangarajan 1982).

Bell and Hazell (1980) and Bell, Hazell, and Slade (1982) devel op variants of the
semi-input—output model in their study of the effects of technological changeinirriga
tion in the Muda River region of northwest Malaysia. They estimate a multiplier of
1.80 for the local nonagricultural economy. This is interpreted as an additional in-
crease of $0.80 of nonagricultural income, generated through indirect spending link-
ages, for every dollar generated directly by a given project in the agricultura sector.
Themodel isextended to incorporate athree-sector trade focusin Haggblade and Ha:
zell (1989).

The models and multipliers used in these and other agricultural growth multi-
plier studies are reviewed in Haggblade, Hammer, and Hazell (1991). They illus-
trate that a vital feature of most of the models employed up to the time of their
writing was the assumption that the supply of nontradables is perfectly elastic,
with output constrained by effective demand. Hence the models are “ fixed-price”



models(that is, the price of nontradabl esis constant), which have the merit of being
relatively tractable and not too far out of accord with the reality of underemployed
labor in countries such as India.

One of the more theoretically satisfactory yet easily computed fixed-price
multipliersis derived by Hazell (1984) from the semi-input—output model of Bell
and Hazell (1980). It measures increases in income as a result of an exogenous
shock to agriculture, viatechnological change or outside investment, causing the
output of nontradables to increase. Assuming that the amount of intermediate in-
puts used per unit of tradable output does not change as a result of the initial in-
crease in tradable output (Haggblade, Hammer, and Hazell 1991), the multiplier
(M) can be written

v
1_ann + Ant (l)

M= A
1-a,, —b,v, (1_S) (l)
where

am a; = theshareof nontradableintermediate inputsin nontradable and trad-
able output, respectively (between 0 and 1),

a., ay = theshareof tradable intermediate inputsin nontradable and tradable
output, respectively (between 0 and 1),

Yy = aconstant with avalue equal to 1 —a;, — a,,,, the share of value added
in gross output of the nontradabl es sector,

v, = sameasyv,, for tradables, with value equal to 1 —a, — a,,

b, marginal propensity to consume nontradables, and

leakage, a constant proportion of total income (savings and tax rate).

Hazell’ s (1984) smplified version of thismultiplier assumesthat a,,, = a,, = a, (in-
termediate demand for nontradables) and v, = v, = v (value-added shares). The multi-
plier then becomes

1
1-a, —b,v(1-s)’ 2

M=

As Haggblade, Hammer, and Hazell (1991) point out, this simplified multiplier
can be easily estimated using valuesfor the marginal budget share (MBS) for nontrad-
able goods in household expenditure (b,), the ratio of nontradable intermediates to
grossoutput in total production (a,), and the ratio of value added to gross output in to-
tal production (v). Like all fixed-price models, the model assumes that tradables are
supply constrained and that nontradables are perfectly elastic in supply. It encom-
passes the effects of both consumption and production linkages in the economy. The
effects of production linkages alone can be easily derived by setting b, = 0.
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Using the simplified model and data from Bell, Hazell, and Slade (1982), Hazell
(1984) estimatesamultiplier of 1.82 for the MudaRiver region, whichisvery closeto
the one estimated by Bell, Hazell, and Slade (1982) for this same region (1.80).

Hazell and Haggblade (1990) compare the results of a cross-sectional economet-
ric analysis, using data from local states and districts in India, with those of a semi-
input—output model fitted on national input-output data, to examine rural-urban
growth linkages. The estimates from the cross-sectional econometric analysis show
that on averagefor thewhole of Indiaan increasein agricultural income of 100 rupees
will generate an additional 64 rupees in rural nonagricultural income. In high-
productivity areas (Punjab and Haryana), an equivalent increase in agricultural in-
come will generate an additional 93 rupees, and in low-productivity areas (Madhya
Pradesh and Bihar), it will generate only an additional 46 rupees. Infrastructure proves
to be a significant determinant of the agricultural growth multiplier. Hazell and
Haggblade also find some evidence that higher consumption linkages account for the
larger multipliers in the high-productivity areas.

The use of the semi-input—output model with aggregate national data allows the
estimation of changesin total national demand for nonagricultural products and thus
results in a significantly larger multiplier than the cross-sectiona analysis estimates
derived from state and district data (Hazell and Haggblade 1990). The national model
estimates that for every increase of 100 rupeesin agricultural income, an additional
135 rupees will be generated by the multiplier effect. This stems from both the more
comprehensive “net” for observing linkages effects implicit in the data themselves
and amore restricted definition of what is tradable outside of the zone of analysis.

Theresultsfrom the Indian analysisby Hazell and Haggblade indicate that agreater
proportion of the overal multiplier isattributable to consumption linkages than to inter-
industry production linkages (Hazell and Haggblade 1990, 44, Table 16). The share of
the total agricultural growth multiplier calculated by the simplified semi-input—output
method attributable to consumption linkages aone is 90 percent for Sierra Leone,
84 percent for the Muda River in Maaysia, and 56 percent for Oklahoma (Hagghblade,
Hammer, and Hazell 1991). This supports the widely accepted view that production
linkages in agriculture are relatively weak (Hazell and Roell 1983). It also reinforces
Méllor's (1966, 1976, 1986) argument that including consumption linkages in the
analysis gives amore comprehensive assessment of the magnitude of linkagesin the ag-
ricultural sector (Hazell and Roell 1983; Bell, Hazell, and Slade 1982).

Hazell, Ramasamy, and Rajagopalan (1991) estimate the indirect effects gener-
ated by an income-increasing technological change in agriculture. They calculate the
change in value-added relative to an initial change in gross output, using a regional
input-output model. For North Arcot, India, they report that an increasein agricultural
income of 1 rupee will generate an additional 0.87 rupee in nonagricultural income.
They aso report that production linkages account for 50 percent of the multiplier ef-
fectsin North Arcot, which is high relative to other studies, perhaps owing to the on-
going technological change observed in North Arcot.

Hazell and Roell (1983) conduct a comparative analysis of linkages in the Muda
River region of Malaysia and Gusau, Nigeria. They too provide evidence of weaker
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consumption linkages in Gusau than Muda River, which would lead to smaller agri-
cultural multipliers. In keeping with the assumptionsmadein the Asian literature, they
assume that most nonagricultural items are not traded and that most agricultural items
are traded.

Hazell and R6ell (1983) find that 75 percent of the average budget share (ABS) in
Gusau is accounted for by locally and home-produced foods, compared with 46 per-
centin Muda (Table 1). The average household in Muda al so spends 62 percent of any
incremental income (margina budget share, or MBS) on nonfoods and nearly two-
thirds of these are locally produced. In Gusau, these shares are 24 percent with less
than half being locally produced. Hazell and Roell’ s* Asian” assumptions about secto-
ral tradability lead to acommaodity breakdown that allocates 59 percent of increments
to rural spending to tradables and 41 percent to nontradablesin Muda, and 68 percent
to tradables and 32 percent to nontradablesin Gusau. Thus, incrementsto expenditure
in Mudawere thought to have agreater stimulative effect on demand for nontradabl es
than those in Gusau.

Table1 Consumption parameters affecting growth linkages in Malaysia
and Nigeria

Muda, Gusau,
Commodities Malaysia Nigeria
(percent)
Nonfoods
Average budget share 33 19
Marginal budget share 62 24
Locally produced nonfoods
Average budget share 18 8
Marginal budget share 37 11
Locally and home produced foods
Average budget share 46 75
Nontradables
Average budget share 24 25
Marginal budget share
Whole sample 41 32
Lowest per capita expenditure decile 24 27
Highest per capita expenditure decile 55 36
Nontradables including coarse grains
Average budget share n.a 70
Marginal budget share
Whole sample na 64
Lowest per capita expenditure decile na 78
Highest per capita expenditure decile n.a 62

Source: Hazell and Roell 1983.

Notes: n.a. indicates not applicable. In the bottom section of the table average and marginal budget shares of
nontradables, as reported by Hazell and Roell (1983), are modified to include millet, sorghum, and
maizeinthelist of nontradables. In Mudathisleadsto no significant changein values since these cere-
asarenot asignificant component in food consumption patterns. Hence, only valuesfor Gusau arere-
ported. Marginal budget shares by per capitaexpenditure decile are cal culated using estimates, also by
Hazell and Roell (1983), for cerealsand cereal products, whichincludesatradable, rice, aswell asmil-
let, sorghum, and maize. In the case of Gusau, wherevery littlericeisconsumed, thiswill only slightly
overestimate the marginal budget shares by per capita expenditure decile.
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Haggblade, Hazell, and Brown (1987) estimate growth multipliersfor SierraLe-
one and Nigeria using the data cited and Hazell's smplified version of a semi-
input—output model reported in equation (2). Because accurate estimates of the rele-
vant parameters that determine the multiplier were not available, they used rough or-
ders of magnitude for these values. Estimates of the MBS for nontradables in house-
hold expenditures (b,) were derived from data by King and Byerlee (1978) in Sierra
Leone. The ratios of nontradable intermediate inputsin nontradabl e and tradable out-
put (a,, and a,,) were estimated using evidence from Botswana (Haggblade 1982) and
SierraLeone (Leidholm and Chuta 1985). The ratio of value added to gross output in
total production (v) was estimated based on the rural characteristics of the area (70
percent of rural value added is thought to be derived from agriculture, with v lying in
therangeof 0.82t00.86). Giventhevaluesa,, =a,;=a,=0.10,v =0.85,and b, = 0.03,
they estimate that the multiplier for Sub-Saharan Africais about 1.5, whichis signifi-
cantly lower than the onein Asia.

A survey of the literature on agricultural-nonagricultural linkages in Africa by
Haggblade, Hazell, and Brown (1989) concludesthat estimated multipliersaresignifi-
cantly smaller for Africathan those estimated for Asian countries and India. They at-
tribute this variation to differencesin climate conditions, undevel oped backward pro-
duction linkages in Africa, lower population density in Africa, and differences in
consumption patterns. Simler (1994) computes an agricultural growth multiplier of
1.66 for Malawi, using field data from 1986/87, with a range of values from 1.41 to
3.08 depending on assumptions.

Dorosh and Haggblade (1993) provide an application of a variant of the fixed-
price, semi-input—output model built around a condensed social accounting matrix
(SAM) for Madagascar, consisting of six tradable and six nontradable sectors. They
estimate that asmall increment of value added in agriculture in Madagascar increases
overall value added by as much as 2.0 to 2.7 timestheinitial shock, depending on as-
sumptions made. The authors attribute the greater order of magnitude of these multi-
pliersrelative to previous multiplier estimates in Africato having considered the full
national economy, including linkages from expenditures outside the rural region. A
selection of multipliers found in the literature is given in Table 2.

Limitations of Fixed-Price Multiplier Models
and Some Alternatives

All fixed-price models make three basic assumptions (Haggblade, Hammer, and Ha-
zell 1991). Firgt, regional economic growth is driven primarily by the increased pro-
duction of tradable goods. Second, production can be adequately modeled as L eonti ef
fixed coefficientstechnology. Third, prices are constant for both tradable and nontrad-
able goods and services.

The main limitations of the fixed-price model arise from its assumption that re-
gional growth isdriven by the production of tradable goods. It ignores both the possi-
blebenefits of amajor technol ogical breakthrough for nontradablesand, becauseitisa
static equilibrium approach, the dynamic aspects of savings and investment.
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Table 2 Agricultural growth multipliers in Africa and Asia

Dollars of total income
growth from $1.00 of
direct growth in

Study Location agricultural income
Rangargjan (1982) India, all 1.70
Bell, Hazell, and Slade (1982) Malaysia, Muda River region 1.83
Hazell (1984) Malaysia, Muda River region 1.82
Hazell and Haggblade (1990) India, all 1.64
India, Punjab and Haryana 193
India, Madhya Pradesh and Bihar 1.46
Hazell, Ramasamy, and Rajagopalan (1991) India, North Arcot, and Tamil Nadu 1.83
Haggblade, Hazell, and Brown (1987) Sierra Leone and Gusau, Nigeria 150
Dorosh and Haggblade (1993) M adagascar 2.0-2.7
Simler (1994) Malawi 1.66

Haggblade, Hazell, and Brown (1987)
assuming millet, sorghum, and maize are
nontradables Nigeria, Gusau 2.81

Notes: All multipliers, except those used by Rangarajan (1982), Dorosh and Haggblade (1993), and Simler
(1994), are derived using Hazell' s ssimplified semi-input—output model (Hazell 1984). The multiplier
listed for Gusau, Nigeria, is derived by the present authors using the same values for the ratio of non-
tradable intermediates to gross output in total production (a, = 0.10) and the ratio of value added to
grossoutput in total production (v = 0.85) used by Haggblade, Hazell, and Brown (1987) to derive the
multiplier for Sierra Leone and Nigeria. The marginal budget share for nontradable goods (b,,) in
household expenditureis modified to include millet, sorghum, and maize in the group of nontradables.
Thisvalue, which increasesfrom 0.32 to 0.64, is cal cul ated using the consumption parameters for dif-
ferent goods and services categories estimated by Hazell and Roell (1983).

Thefirst problemisbest dealt with by noting that if such abreakthrough occursfor
become so cheap that it will then betradable, or resourceswill flow out of the nontrad-

grown for self-sufficiency purposeswill be reduced onceitsyields go up, and acreage
will go to production of an exportable crop). In either case, growth is captured in the

Thusthe story can betold through alinkage model, with additional explanationsof the
source of the exogenous growth in tradables.

model, and thusbad for growth. Investment is not considered. Thereisno easy way
around thisfailure to consider savings and investment except to appeal to therela
tive absence of a large-scale landowning class in the Latin American or Asian
sense in most African countries, and the consequent paucity of investment link
ages. In poor and probably more egalitarian rural Africa (relatively speaking and
excluding areas of European settlement), the omission of dynamic investment ef
fects may be less bothersome than elsewhere.

For present purposes, the most troubling of the three basic assumptions of fixed-
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(the “fixed price”). This assumption may be applicable in Asian countries, which are
known to have a plentiful supply of labor. In Africa, this assumption raises concern
about the existence of the required pool of underemployed nontradable goods and
services needed to put in motion the multiplier effect, asdiscussed in greater detail ina
subsequent section. If the assumption of perfect elasticity is relaxed, then the model
overestimates the true multiplier.

Price-endogenous models, allowing for upward-sloping supply curves for non-
tradables, provide better estimates of multiplier effects in situations where the as-
sumption of perfectly elastic supply of nontradable output must be relaxed. These
models also impose no functional form on the production function, so oneis not re-
stricted to using therestrictive L eontief form (Haggblade, Hammer, and Hazell 1991).

Haggblade, Hammer, and Hazell (1991) estimate multipliersfor SierraL eone, the
Muda River, and Oklahoma, to compare the extent of overestimation from fixed-price
models. They investigate two possible scenarios. In thefirst case, both labor and other
nontradables are price inelastic. They estimate that the degree of overestimation
ranges from 20 to 40 percent. If either labor or “other nontradables’ isinelastic, they
estimate that the range of overestimation isfrom 10 to 25 percent. They assumethat in
Africaall nontradable goods and services are inelastic; therefore, on average, the de-
gree of overestimation will be about 30 percent. In Asia, neither labor nor other non-
tradables are believed to beinelastic; hence, on average, the degree of overestimation
will be 10 percent. Table 3 reports adjusted multipliers, accounting for too rosy aview
of the elasticity of the supply of nontradables.

Computable general equilibrium (CGE) models that alow for the simultaneous
interaction of price and quantity variables do away with the cumbersome need to
model exogenous prices explicitly through behavioral forms, as required by semi-
input—output models (Dervis, de Melo, and Robinson 1982). Constructing and run-
ning CGE modelsis now relatively easy with available statistical software packages.
However, it typically requires the construction of a SAM, which organizes the under-
lying data and parameters used in CGE models. Creating a SAM is alengthy process
that requiresin-depth accessto data sources such as national accounts, input-output ta-
bles, and household, enterprise, financial, and labor surveys (Dorosh et al. 1991).

CGE models are not completely lacking in restrictive assumptions either. As for dl
neoclassical generd equilibrium models, they require aset of restrictive equilibrating con-
ditionsin order to close the system of equations. Conditions are normally imposed such
that excess demands are set to zero through the clearing of markets and full employment
of all resources (except labor). Such market clearing assumptions may not aways be ap-
propriate for developing countries (Robinson 1989). Yet, the simplefixed-price approach
has the merit of producing easily understood indicators as to why, when, and where it is
important to increase the easticity of supply of nontradables to achieve potentid added
growth that can be had from a given positive income shock to the local economy.

The few empirical estimates of growth multipliers for Africa suggest smilarities
and important differences for Africa relative to Asia. For both Africa and Asia,
consumption-based agricultural growth linkages were four to five times more impor-
tant to growth than production-based linkages. This suggests that neglecting the con-
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Table 3 Fixed-price agricultural growth multipliers in Africa and Asia
adjusted for an inelastic supply of nontradables

Dollars of total income
growth from $1.00 of
direct growth in agri-
cultural income after

Study Location adjustment
Bell, Hazell, and Slade (1982) Malaysia, Muda River region 1.65
Hazell (1984) Malaysia, Muda River region 1.64
Hazell and Haggblade (1990) India, all 1.48
India, Punjab and Haryana 1.74
India, Madhya Pradesh and Bihar 131
Hazell, Ramasamy, and Rajagopalan (1991)  India, North Arcot, Tamil Nadu 1.64
Haggblade, Hazell, and Brown (1987) SierraLeone and Nigeria 1.05

Haggblade, Hazell, and Brown (1987)
assuming millet, sorghum, and maize are
nontradables Nigeria, Gusau 197

Notes: Multipliersare adjusted for overestimation as determined by the estimation of price endogenous mod-
elsin Haggblade, Hammer, and Hazell (1991). In Asian countries they suggest a possible overestima-
tionon the order of 10 percent and in African countriesas high as 30 percent. Multipliersarearbitrarily
reduced by these assumed degrees of overestimation.

sumption side ala Hirschman is severely misleading. In both the African and Asian
cases, heglecting growth linkages atogether would lead to underestimation of up to
40 percent of the potential growth that could be had from investment in agriculture.
Yet, while the Asian cases suggested multipliers on the order of 1.8 ($0.80 of extra
nonagricultural income for each $1.00 of new agricultural income), the two African
cases yielded fixed-price multipliers on the order of 1.5.

Even so, it is difficult to interpret these numbers as suggesting that the true Afri-
can multipliers arein fact lower, since the Africa cases were estimated assuming that
major expenditure items such as millet and sorghum were tradable. Hazell and Roell
(2983) find that households in Muda have a higher MBS for nontradables than do
householdsin Gusau (see Table 1). Thus, in Gusau, estimated growth linkagesturn out
to be weaker, since there is alower marginal propensity to spend on nontradables as
they define them, leading to their pessimism about linkagesin Africa.

The neglect of noninfinite price elasticitiesfor nontradablesin the fixed-price
methodology was found to be more of a problem in Africathan Asia. Rectifying
this omission in both cases would probably reduce African agricultural growth
multipliersrelativeto the Asian ones. A back-of-the envel ope cal cul ation suggests
that while the true endogenous price multipliers for the Asian cases studied are
probably still on the order of 1.6, since labor is abundant, they would be less than
1.1intheAfrican cases(Table 3) if the tradability assumptionsin Hazell and Réell
(1983) arejustified.

These points illustrate three insights for the design of policy-oriented research:
(2) thetradability of rural consumer items and the factorsinfluencing this characteris-
tic are central to growth linkages analysis in Africa; (2) the problem of an inelastic
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supply of nontradablesisnot anegligible concernin Africa; and (3) thefirst concernis
likely to be far more important to results than the second concern.

The following sections integrate these insights into a broader literature to isolate
key structural characteristicsof Africathat affect the magnitude of agricultural growth
multipliers, with emphasis on what can be done to enhance growth in Africa. Key is-
sues are (1) the degree of openness of rural economies and the tradability of major
items consumed and produced there; (2) the alocation of rural consumption expendi-
tures between tradables and nontradabl es; (3) the pattern of rural income distribution,
given that different income groups have different consumption patterns; and (4) evi-
dence on the elasticity of supply of rural nontradables.

Tradability, Demand-Constrained Items,
and the Sensitivity of Multipliers
to the Choice of Trading Space

Other than value added from local trading, incremental local income spent on goods
imported to the region does not add any additional incometo the area. Potential export
proceeds are also forgone when incremental income is spent on goods that could in-
stead have been exported out of the region. Thus, to estimate agricultural growth mul-
tipliers, itisnecessary to classify all intermediate goods, final goods, and servicesinto
nontradable and tradable items. The key difference between the two in the present
context isthat locally produced nontradables by definition have no market outside the
local area. Locally consumed nontradabl es al so have no source of supply from outside
thelocal area. In the present simplified framework, nontradability impliesthat a good
(and all services) isdemand constrained. Tradable goods, on the other hand, by defini-
tion always have an outside market and an outside source of supply. Their loca pro-
duction is supply constrained.

The Asian growth linkages literature typicaly defines as “nontradable”’ those
goods, inputs, and services that are neither imported to nor exported from a region
around the survey area, usually within 50 to 100 miles of the point of analysis. Thislit-
erature also implicitly or explicitly viewslocally produced nonagricultural commodi-
ties as being nontradables and locally produced agricultural commodities as being
tradables. Thispracticeisconsistent with agricultural sectorswherethe main products
arerice, wheat, and poultry. In the Muda study, for example, all locally produced non-
foodswere classified asnontradable, and the only foods classified as nontradable were
dairy products and food preparations. It should be noted that this classification makes
for a close congruence between the earlier concern for agricultural versus nonagricul-
tura linkages and the more recent interest in tradables versus nontradables.

The numerical results for multipliersin Hazell and Roell (1983) and Haggblade,
Hazell, and Brown (1987) depend on extending to Africatwo key assumptions made
in the previous Asian literature. First, the definition of tradability islimited to asmall
area, theimmediate region around Gusau. Second, millet, sorghum, and maizein Gu-
sau are treated as tradables, just like rice in Muda River (and Gusau). It is debatable
whether millet and sorghum from Gusau have an export market outside theimmediate
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region of northern Nigeria except in unusual circumstances. These crops are clearly
not tradable in the usual senseif the catchment area goes beyond local areasin north-
ern Nigeria. Reclassifying millet, sorghum, and maize as nontradables would almost
triple the ABS for nontradables in Gusau and double the MBS. This would bring the
estimated agricultural growth multiplier from Gusau to 2.8, considerably larger than
the one from Muda! Even allowing for the maximum 40 percent overvaluation from
using a fixed-price model, this yields an African growth multiplier of 2.0.

Thus, tradability assumptionsfor specific goods matter becausethey incorporate as-
sumptions about whether new demand simply displaces regional exports (or increases
regional imports), or whether it has the potential to draw underutilized resources into
production for which there would not otherwise be a market. Labor supply insensitivity
to price (if true) matters becauseit indicateswhether demand stimuluswill be channeled
into higher relative prices for nontradables or increased production thereof.

The Elasticity of Supply of Nontradables
in Semi-Open Africa and the Issue of
Underemployed Resources in Rural Areas

Fixed-price growth multiplier estimates are clearly too high because of the embed-
ded unrealistic assumption of aperfectly elastic supply of hontradables. But how se-
riousis this bias? In the Asian literature referenced here it is customarily ignored,
since Asia’ s high rural population densities are traditionally thought to imply low
marginal productivities of labor, hence easy availability of labor for more lucrative
new opportunities.

Thereare at least three reasonsto be concerned that the el asticity of supply of rura
nontradables is low in Africa. First, rural Africa is usually thought to be labor-
constrained in relation to Asia, at least during the peak seasonsfor cultivating cereals
(Eicher and Baker 1992). Second, since nontradabl es account for large shares of rural
activity inthe aggregate, it is probable that supply elasticitiesfor the sector asawhole
will be much lower than for individual activities (de Janvry 1994). Third, under the
usual assumption of full employment of resources, benefits from demand shocks to
nontradables would mostly be monetary, rather than net increments to growth, since
the output gain in one sector would comein response to an output lossin another (Big-
sten and Collier 1995).

Yet theissueis not so clear cut, especially in West Africa. In most of West Africa,
national economiesare” semi-open,” exhibiting many of the characteristics of Asiawith
respect to the food economy and of Latin America on nonfoods (Delgado 1992). Fol-
lowing Myint (1975), a semi-open economy may be characterized as one where price-
taking emerging countriesarefirmly linked to world trade, yet alarge part of the domes-
tic economy remainsinsulated from theimpact of foreign trade because of ahigh rate of
natural trade protection due to remoteness and undevel oped infrastructure. In the pres-
ent cases, semi-openness can be thought of in terms of afarm sector producing both ex-
portable crops and nontradable foods and mostly nontradable nonfarm services and
handicrafts.
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In such a stylized economy, farm exportables are potentially supply constrained
by factor supplies. However, unlike most farm nontradabl es, they are also constrained
by technology, by infrastructure, and by thereliability of supply of moderninputssuch
as fertilizer. Nonfarm nontradables are primarily constrained by demand. The effec-
tive constraints on farm nontradables have not been well established. However, they
are likely to be constrained in production either by factor supplies or by demand. It
seems likely that the productive potential for these items (such as millet in Burkina
Faso and subsistence food crops in most countries) regularly exceeds effective de-
mand, except in exceptional years.

In the aggregate, the supply of rural nontradables could be elastic either at the ex-
pense of farm exportables or, if there are underused farm resources, in equilibrium.
The former leads only to monetary, not real, gains, since the initial impetus for link-
ages by hypothesiscomesfrom the exportable farm sector. Therefore, thekey issuefor
the elasticity of the aggregate supply of nontradables in rural areasin such a stylized
economy boils down to the existence in equilibrium of underused resources of labor,
land, and capital that can flow into new production of nontradables stimulated by de-
mand shocks.

What evidenceisthere of underused resourcesinrural Africa? Whilethisquestion
has not been conclusively studied, strong anecdotal evidence suggeststhe existence of
such resources. There are two main arguments. First, there is the clear existence of
seasonal slack periodsin rural areas covering much of the year, combined with vary-
ing degrees of underutilized land resources (Ruthenberg 1971; Cleave 1974; Delgado
and Ranade 1987). Thissituation is supported in the chaptersin thisreport on Burkina
Faso, Niger, and Zambia. Second, the binding constraints on farm exportables are
typically those other than the supplies of land and labor that constrain nontradable
foods in much of Africa, allowing food production to expand without necessarily
causing the export crop production to contract.

The first argument runs as follows. Given that labor bottlenecks are a constraint
only afew weeks of the year, thereis probably some slack in resource use in the sys-
tem most of the time. Beyond underemployment, labor often migrates seasonally, and
nonfarm activity accounts for some time during the dry season (Delgado and Ranade
1987). These resources could probably be used to produce items and alleviate excess
demand during the slack periods. That the large amount of nonfarm activity observed
on an annual basisinrural Africaiscarried out by farmerswithin their own household
compounds suggests that the transaction costs of switching among sectors are also
relatively low—certainly lower than having to migrate (Reardon et al. 1994).

Takentogether, seasonal dlack periodsin farm activities and low transaction costs
for moving between farm and nonfarm activities suggest that the supply elasticities of
nonfarm activities and farm activitiesthat are not seasonally constrained (that is, non-
food farm activities) may potentially befairly high, even in the aggregate, since there
appearsto be underused labor and land resources available most of the year. However,
since so much of aggregate rural production isaccounted for by the nontradable foods
that also account for the seasonal labor bottlenecks, it is still reasonable to question
whether farm nontradables as a group are price elastic in supply.
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The second argument partially addresses this problem and is well supported in the
literature. While nontradable food production is primarily afunction of theland and la-
bor dlocated to its production in Africa, nonfarm exportables are primarily constrained
by other factors. Seasonal labor bottlenecks for nonfarm exportables in the main field-
crop growing areas of Africatend to be different than those for the main nontradable
foods in the same areas. Thisfact helps explain the rapid expansion of export cropping
on small farmsin the 1960s without much apparent loss of previousfood production (de
Wilde 1967; Ruthenberg 1971; Delgado and Mclintire 1982; Delgado and Ranade
1987). Farm exportablesin Africa, on the other hand, have tended to be highly depend-
ent on commodity-specific organizations and resources, such as specialized export in-
frastructure, areliable supply inrural areas of imported inputs such asfertilizer and pes-
ticides, remediesfor specific crop diseases and pests, and so forth (de Wilde 1967; Lele
1975, 1991; Eicher and Baker 1992). Availability of such organizations and resources
may also affect food production, but presumably much less for nontradable items such as
millet and cassava (grown far away from infrastructure) than for maizeandrice, which are
clearly tradablesin most cases.

If farm exportables and nontradables are not in direct competition with each other a
the margin for land and labor, then the existence of underused rural resources is much
more plausible. Although arrived at by adifferent path, thisview isin fact compatible with
the philasophy of structural adjustment lending in Africa, whereby demand shocks (be-
cause of the correction of price distortionstoward the farm sector asawhole) will dicit an
aggregate supply response from the farm sector (see, for example, Chhibber 1989).

In conclusion onthisissue, it isdifficult to go beyond the quantitative estimates of
a 20 to 40 percent overvaluation of fixed-price multipliers in Africa suggested by
Haggblade, Hammer, and Hazell (1991) in specul ating about theimpact of inelasticity
in the supply of nontradables on the true size of growth multipliers. Thisis primarily
becausetheissueishard to measure empirically other than through the type of simula-
tionsthese authors used. Thiskind of work cannot be redone in the present study. Fur-
thermore, there is plenty of anecdotal evidence suggesting that the problem is not
more serious than in Asia, where it typically has been neglected. Therefore arule of
thumb alowing for 30 percent overvaluation will be adopted in interpreting the re-
sults, and thisis judged to be conservative.

Rural Consumption Patterns
and Nontradable Foods in Africa

Asalready noted, the consumption patterns of beneficiariesof adirect increasein agri-
cultural income are a major determinant of the strength of agricultural growth link-
ages. The multiplier effect is most significant when incremental income is spent on
labor-intensive, locally produced, nontradable goods and services. Infrastructure and
regional characteristics in much of Africa are such that a significant range of goods
and services fall within nontradables.

Household budget surveys across Africa consistently show basic foods to be the
main consumer expenditure itemin rural areas. Because the costs of transporting and
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marketing imports and exports of food are very high, most food consumption isfrom
domestically produced sources. Exportsof starchy food staplesand livestock products
to points outside of Africaare negligible. It can easily cost twicethef.o.b. cost of im-
ported grain in West African portsto transport it to marketsin theinterior of West Af-
rica (Delgado 1992).

Furthermore, although grain can beimported by African price-taking countriesin
large quantities at a constant price, imported cereals such as rice and wheat that are
consumed by urban dwellers in Africa often are much more expensive calories on a
per unit basis than local grain. Since much of the population of West Africais very
poor and grain consumption is sensitive to real income, only asmall share of the peo-
ple can substitute expensive imported grains for local food items. Thus it is not sur-
prising that food staple markets are characterized by pricesthat vary depending on do-
mestic supply and demand conditions, in a gap between export and import price
parities with little or no external trade (Delgado 1991, 1992).

Since starchy food staples represent a large share of explicit or implicit con-
sumer budgetsin Africa, it followsthat thereal price of labor islikely to be closely
linked to the price of the main domestic starchy staple. In West Africa, Delgado
(1992) finds that internationally nontraded food staples such as millet, sorghum,
plantains, and root crops accounted for 20 to 40 percent of total household expen-
ditures in rural areas, and these staples were not well correlated with domestic
prices of tradable foods such as rice and wheat. Relative prices for the nontraded
food items listed, in terms of tradables in the region typically fluctuate more than
25 percent across years, particularly given the severe weather fluctuations ob-
served in the period concerned. Kyle and Swinnen (1994) report that up to 50 per-
cent of total calories consumed in some Central African countries come from
nontradabl e roots and tubers.

Under these conditions, the price of nontraded food is positively linked in both di-
rectionsto the price of (nontradable) labor, and both food and |abor are nontradablesin
addition to being nontraded. Theimplication of thisisthat factorsthat shift the supply
curve for food nontradables to the right can be expected to shift the supply curve of
tradables in the same direction by lowering the costs of production of tradables in
terms of nontradables (Delgado 1992).

Having such ahigh share of food consumption in the nontraded sector in parts
of Africa (especially inland West Africa) implies that exogenous rural income
growth has great potential to pull underutilized resources into the food sector.
Thus, potential growth multipliers are high, even if consumption of locally pro-
duced manufacturesislow.

Rural Income Distribution and Growth Linkages
Consumption patterns typically change across the income spectrum, and the nontrad-
able content of intermediate inputs and final commodities consumed varies also.

Therefore, it is reasonable to wonder whether some segments of the population have
persistently higher contributions to growth multipliers. Is multiplier-type growth
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more likely to be concentrated among lower-income and smaller-sized farm house-
holds, or are higher-income, larger-sized farms more conducive to growth linkages?

Poor people in both Africaand Asiatend to spend alarge share of their incomes
and increments to income on basic starchy staples. These goods are produced locally
and in most cases are labor-intensive. Higher-income rural households, on the other
hand, tend to spend a greater portion of their incremental income on manufactured
goods and preferred foods such as dairy products, meats, and fruits. As discussed ear-
lier, the tradability of these itemswill vary greatly with infrastructure and location.

An early study by King and Byerlee (1978) estimated factor intensity and loca-
tional linkages of consumption patternsat variouslevel sof incomefor adisaggregated
set of goods in Sierra Leone. They estimated expenditure elasticities and marginal
propensitiesto consumefor each commodity used in the survey. Their resultson factor
intensities show that labor requirements arising out of consumption decrease as house-
holds' incomes increase. This supports the hypothesis that lower-income households
consume more labor-intensive goods, and higher-income households consume more
capital-intensive and imported goods, though only moderately so. Overall, consump-
tion patterns appear to be relatively homogeneous, largely due to the uniformity of in-
come distribution in Sierra Leone.

King and Byerlee's findings on locational linkages show that the marginal
propensity to consume subsistence goods drops as incomes rise, rural consumers
spend agreater proportion of their incremental income on rurally produced goods,
the marginal propensity to consume products from urban centers is low, and
higher-income groups tend to allocate a greater proportion of their income to im-
ported goods than lower-income households do. Households at all income levels
have high marginal propensities to consume rurally produced goods, with values
falling slightly asincomes rise. L ow-income households spend 7 percent more of
their incremental income on rurally produced goods and services than high-income
households (Hazell and Roell 1983).

Celisand Bliven (1991) examined consumption linkagesin Zambia by estimating
Engel function expenditures on various goods and services. Their estimates of mar-
ginal changesin budget sharesindicate that 75 percent of incremental income went to
food and 25 percent went to nonfood. This alocation of incremental expenditure to
food did not vary across expenditure quintiles. They also found that improved agricul-
tural technology did modify consumption patternsin favor of nonfood goodsand serv-
ices, which probably stimulated growth in the nonagricultural economy and hencein-
creased multiplier effects.

Consistent with their assumption that cassava, millet, sorghum, and other starchy
staples are tradable, and that local manufactures are nontradable, Hazell and Roell
(2983) find that higher-income househol dsin both Muda and Gusau had higher MBSs
for nontradabl es than do lower-income househol ds. Nontradablesin Mudaare nonag-
ricultural and in Gusau they are agricultural. Consistent with this commodity differ-
ence and the usua view of preference changes with increasing incomes, higher-
income householdsin Gusau did not have budget shares as high aslow-income house-
holdsin Muda.
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Hazell and Roell (1983) argue that since low-income groups spend most of
their income on foodgrains, which tend to be price-inelastic in supply, tradablein-
comegains by thisgroup may result in the generation of fewer linkages. Thisisbe-
cause the magnitude of the true multiplier depends on there being an elastic supply
of the goods and services demanded. Finally, the effects on income distribution of
raising the incomes of lower-income households are not as significant as sus-
pected, since higher-income households benefit more from multiplier effects
through increases in “returns to capital, managerial skills, and skilled labor,”
which they have in relatively greater abundance. Hazell and Réell conclude that
large-sized farmsin their sample had the most desirabl e spending patternsfor mul-
tiplied growth.

Growth Linkage Studies and Identification
of Rural Growth Bottlenecks

Studies of consumption growth linkages are useful for ng the strategic conse-
guences of final and intermediate demand patterns. Even though prices do not enter
the analysis directly, linkage analysis indicates which sectors are likely to be under
price pressure once exogenous growth from the tradabl e sectors occurs. Furthermore,
the greater the level of disaggregation, the more useful it isfor this purpose.

The starting point for promoting economic growth in rural areasin almost all
African countries is to alleviate supply constraints for agricultural exportables,
principally through technological change that permits total factor productivity
gains. Interventions to cut the unit costs of distribution of tradables will also im-
prove the competitiveness of African economies. While the supply-side emphasis
on the production cost and producer priceincentivesfor exportables haslong been
accepted on the grounds of comparative advantage, the very important secondary
effects that come when incomes from cash cropping are respent have tended to be
ignored in the past. In any event, there has been less attention paid in the past
15 years—especially given the lackluster performance of agricultural commaodi-
ties on world markets during that period—to the importance of improving the unit
costs of production and distribution of both agricultural exports and nontradable
foodsin Africa

The growth linkages|iterature showsthat growth processes from successful inter-
ventions to develop areas of agricultural comparative advantage can be significantly
curtailed by an inelastic supply of nontradableinputs, goods, and services. Thus, even
if acountry hasthe good fortune to have a breakthrough on the production side for an
exportable, production costs will quickly riseif the ensuing demand for labor and in-
puts meets inelastic supply because increased labor demand has raised the cost of liv-
ing significantly. This pinpoints one of the most important current areas for research
on agricultural development strategy in Africa: the link between prices for the non-
tradable items that workers in the tradables sector consume and production costs for
tradables. Although the present report cannot directly address these price effects, it
will show where they are likely to be important.
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Rural Economic Growth Strategy in Africa

The discussion in this chapter suggests that earlier studies, such as Hazell and Roell
(1983) and Bigsten and Callier (1995), were premature in downplaying the potential
for obtaining multiplied spin-off effects for regional growth, arising from the con-
sumer spending of growing incomes of rural households under commercialization and
technologica changein Africa. Onthe contrary, it is suggested here that such spin-off
effects are likely to be greatest in remote, poor areas, where the transaction costs of
trade are high. Under such conditions, many local products and all local services are
constrained by thelevel of local effective demand. Large parts of many African coun-
tries may fit this model well.

Asinother partsof theworld, economic growthin Africawill need an*engine”’—
acut in unit production costs from technological change or a decrease in marketing
costs from better infrastructure. The study of agricultural growth linkages will not
help identify these engines for specific areas. However, such work does show that if
supply-led growth is occurring somewhere in agriculture, if the benefits are widely
spread and there are underemployed rural resources, then there is considerable scope
for the stimulation of further economic activity that would otherwise be constrained
by alack of solvent local demand. However, unlike the case of Asiain the 1960s,
many of the demand-constrained itemsin rural Africamay come from within the agri-
cultural sector. Thusthe growth problem may beless of anissue of how citieswill pull
the countryside along, aswas previously thought, and more of how supply-side meas-
uresto start agricultural growth in rural areas can be helped to provide second-round
and higher-round effects within agriculture itself. The next chapter lays out a model
and a series of case studies for investigating these assertions.
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CHAPTER 3

Methodology and Overview
of Case Studies

T he growth linkages approach introduced in the previous chapter investigates
the conditions under which additions to income from sales of rural goods and
services have multiplied effects through respending of theincome on local products
that would not otherwise have been produced. To ascertain the extent of these multi-
plier effects, it is necessary first to determine how people use additions to their in-
comes and then to distinguish the purchases that are net additions to regional
income. ldentification of the sectors that have the highest multiplied effects on re-
gional incomeindicates where devel opment investment has the highest potential re-
turnin overall growth.

The methodology for assessing these issues is detailed in this chapter. Since the
examples used to illustrate the model are specific to the country cases that follow, the
chapter beginswith an overview of the country casesand data. A description of the ap-
proach for categorizing goods and services by sector and tradability follows, aswell as
adiscussion of theimplications of the existence of hontradable goods and services on
growth. Thefinal sections explain the estimation of marginal and average household
budget shares and the growth multipliers.

Country Case Studies

This research uses existing household-level panel data sets that were collected by
IFPRI in collaboration with various African institutions. These data sets have been
jointly analyzed with these institutions in other fora but not in the way done here.
Thisreport also draws on insights from substantial household-level work by Chris-
topher Delgado, Jane Hopkins, Valerie Kelly, and Peter Hazell with various collabo-
rators on other projects concerning income diversification of rural households and
the extent and determinants of regional agricultural tradeintheareasconcerned. The
household data cover weekly or biweekly panels for one full year, during 1984/85
for Burkina Faso, 1989/90 for Niger and Senegal, 1985/86 for Zambia, and 1987/88
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for Zimbabwe.? Characteristics of the study zones and samples are summarized in
Table4 and the detail s of previous collaborations are discussed further in the sources
referenced in the table.

The present study covers diverse sites, with annual rainfall ranging from 300 to
1,200 millimeters, average household sizes ranging from 6 to 11 adult-equivalents,
and labor-land ratiosranging from 0.20 to 0.91 hectares per capita. A particular advan-
tage of thistype of multicountry study isthat it permits observation of locational dif-
ferencesin average income levels. Differencesin the years of the survey and the diffi-
culty of finding appropriate exchange rates for comparison of the West African franc
zone (CFA) countriesto Zambiain the periods considered complicate comparisons of
income levels across countries. A rough ideais given by the last column of Table 4,
which lists average sample total expenditures per capita divided by the average local
consumer price of the major cereal crop in the year of survey. Generally, the Zambia
sample seems to have distinctly higher purchasing power for food than the Sahelian
sample, athough it is probable that the Zambians' physical access to imported con-
sumer items, such as many manufactured goods, was distinctly lower, dueto foreign
exchange difficultiesin Zambia at the time.

The Senegal sample, which includes agricultural zones of both high and low poten-
tial, is better off on average than the samples studied in other countries. Senegal has a
relatively high grossnationa product (GNP) per capitain Sahelianterms, at US$656 per
capitain 1989, compared with US$292 for Niger and US$313 for Burkina Faso. The
comparable figures for Zambia and Zimbabwe are US$396 and US$654, respectively
(World Bank 1992). However, purchasing power differs substantially between the two
zones studied in Senegal. The central Groundnut Basin, closer to Dakar, has higher pur-
chasing power on average than the more remote southeastern Groundnut Basin, where
purchasing power is closer to that of the other West African countries studied.

Other structural differences of note between the sample countries are the relative
openness of the economies and the relative importance of agriculture in national in-
come. In 1989, importsasashare of GDP were highest in Zambia, at 34 percent, com-
pared with 32 percent in Senegal, 29 percent in Burkina Faso, 28 percent in Zim-
babwe, and 22 percent in Niger (World Bank 1992). Liquid fuel consumption per
capitain 1989 also provides an indicator of the degree of transport infrastructure and
internal trade: in Senegal the figure was 139 kilograms, compared with 69 kilograms
in Zimbabwe, 59 kilograms in Zambia, 26 kilograms in Niger, and 20 kilograms in
Burkina Faso. Agriculture accounted for more than 30 percent of GDP in Burkina
Faso and Niger in the sameyear, just over 20 percent in Senegal, and about 12 percent
in Zambia and Zimbabwe (World Bank 1992).

2 Unlike the other four case studies, the Zimbabwe study did not involve panel cost-route data, and the scope of
analysisfor detailed expenditure analysisis|ess. It therefore could not be used for MBS or growth multiplier analy-
sis. However, it isused in the same chapter asthe Zambiaresultsto offer acomparison of average expenditure behav-
ior and to better explain the differences in expenditure behavior of commercial farmers and communal-area small-
holders.
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In sum, on a national basis, Senegal is the most open and internally well articu-
lated of the sample countries. Niger isrelatively less open and itsinternal tradeislim-
ited. Burkina Faso is more open but has even less interna trade. Zambia exhibits a
relatively high degree of opennessand agood level of internal trade, while Zimbabwe
isless open but relatively high in internal trade.

Both the Senegal and Niger samples were observed during above-average harvest
years, whereas the Burkina Faso sample was observed during an extremely bad
drought year, following on two other drought years. This helps explain the especially
low purchasing power estimate for that country in cereal equivalents. Cereal prices
were very high in the survey year. The Zambia data came from a very good harvest
year, when the study zone had a year to recover from the devastating drought of the
early 1980s.

Sectoral and Tradability Classification
of Goods and Services

Asdiscussed in Chapter 2, the expected magnitude of growth multipliers dependsto a
large extent on the assumptions about demand constraints included in the sectoral
classification of goods and servicesinto tradables and nontradables.

Sincefarmersin Africatypically earn half their income from activities other than
the production of cropsand livestock, it ismideading to define“farm” and “ nonfarm”
by location. In fact, farm households are also rural nonfarm households, especialy in
West Africa (Hopkins, Kelly, and Delgado 1994). Because rural nonfarm activity is
primarily carried out on the farms, rather than in market towns as in South Asia and
Southern Africa, eventsin West Africathat stimulate spending on nonfarm goods and
serviceswill lead to widespread income growth for farm peopleinrural areas. Further-
more, since the gains from increased nonfarm activity accrue to households that are
also engaged in farming, nonfarm activity increasesfarm liquidity and spreadsincome
risk. Thus, classifying goodsinto farm and nonfarm sectors, rather than into food/non-
food or rural/urban categories (which tend to be interpreted as farm and nonfarm in
drawing policy conclusions), better captures the redlity of the linkages between the
farm and nonfarm sectors, at least in West Africa.

Theimpact of local income growth on further local growth through the alleviation
of local demand constraints depends not only on consumption responses to income
growth, but also on whether goods are in fact demand-constrained. By definition, as
argued in Chapter 2, only nontradables are demand constrained. Therefore, treating a
nontradable good as atradabl e leads to an underestimation of the amount of additional
growth that can be had through linkage effects. Thisis because increased demand for
tradables, by definition, leads to additional imports (if the good is typically imported
to the region), or to decreased exports (if the good is typically exported from the re-
gion) rather than new local production. Nontradables, on the other hand, cannot be ex-
ported or imported, by definition. Thus, any increased demand must be met by new lo-
cal production (or increased prices), which creates additional growth in the local
economy. Likewise, to the extent that nonfarm goods are misclassified as farm goods,
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the ability of increased cash crop or livestock incometo provide ademand stimulusfor
the nonfarm economy is underestimated.

By common definition, services in Africa are treated as nontradables, since
the service is always performed locally and cannot be exported or imported. In
practice, it is not easy to determine whether goods are nontradable from their
physical characteristics alone. Nontradability of goods derives from the combina-
tion of high transport costs with production costs that are neither low enough to
justify exports nor high enough to allow profitableimports. They arerarely traded
and are not good substitutesfor onesthat are. It isoften easier to observe the defin-
ing characteristic of nontradables: that their domestic pricesare not well correlated
with import prices, prices of importables, or pricesin markets outside the zone of
interest. Regardless of how tradability is defined, its application in the classifica-
tion of goods requiresthe definition of what isinside the zone of interest and what
is outside; the latter is the external reference market. The zone of interest is the
areawithin which benefits are measured and where they may be expected to occur.
Thiszoneisreferred to here asthe® catchment area,” aterm that expressesthe spa-
tial notion, inherent in linkages work, of a geographic zone within which the pro-
duction of nontradables occurs.

In practice, the country research teams arrived at their classifications subjec-
tively, after much team discussion and visual inspection of price trends over time,
when there were doubts. Depending on the country data available, goods con-
sumed and produced by the sample were classified as tradabl es or nontradables at
different levels of disaggregation, ranging from 950 individual itemsin Niger to
two dozen composite groups of goods in Burkina Faso. These were then aggre-
gated into about two dozen goods and services groups, each with a consistent trad-
ability characteristic at the national level.

Because of the sensitivity of growth multiplier results to the choice of trading
space, a further procedure was adopted for the West African cases, where trading
zones for specific commodities are relatively well defined. An effort was madeto re-
classify goodsfrom the national definition of nontradables and tradablesto alternative
definitions, first, with respect to the borders of alocal village and then to regional bor-
ders, encompassing all of West Africa.

Thethree dternative definitions of catchment area—local, national, and regional—
correspond to aprogressively moredistant reference market. Thelocal catchment area
implicitin Asian studiesof agricultural growth linkagesisformalized herein the Afri-
can cases as an area within an approximately 100 kilometer radius of the study site,
from which those goods designated astradables are traded. National tradability means
that the national catchment area trades with outside markets, and regional tradability
implies that a good is traded on world markets or is a good substitute for one that is.
This approach is less feasible for the data sets considered in the Southern African
cases, therefore tradability assumptions for Zambia and Zimbabwe are tested for key
commodity groups on amore ad hoc basis.

It should be noted that conceptual rigor requires choosing one set of tradability as-
sumptions and sticking with them. As the size of the nontradables sector increases
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with an expanding catchment area, the elasticity of the sector must fall (de Janvry
1994). Furthermore, using the same level of initial income growth with two different
catchment area sizesimplies different assumptions about the initial rate of growth in
tradables, since the size of the tradables sector shrinks as the catchment area grows
(de Janvry 1994). Therefore, the approach adopted hereisto stick with thefamiliar na-
tional definition. The research team also feels most confident about these classifica
tions. Results from the application of local and regional definitions are reported pri-
marily as a guide to the sensitivity of results to tradability assumptions, athough it
should always be borne in mind that they cannot be directly compared, sincethey em-
body different assumptions for the same goods.

In sum, nontradabl es, using the national definition of tradability, areitemsfor
which national supply isequal to national demand; they arerarely if ever traded to
or from points outside of national markets, and they are not close substitutes for
items that are. Increases in demand for these nontradables in the national catch-
ment area will lead to increased national production of these items, provided that
production rigidities or policy interventions do not make their supply perfectly
inelastic with respect to price. The more elastic the national supply for nontrad-
ables, all else being equal, the greater theincreasein local production and incomes
from the demand stimulus.

As suggested in Chapter 2, more elaborate models incorporating social account-
ing matrices capture interindustry linkages better for catchment areas larger than the
local one. However, the data needs and assumptions required make this an onerous
task for the study areas observed, without sufficient payoff in strategic insights gained.
For the rest of the report, unless specifically identified otherwise, results and insights
arereported using the national definition of tradability, even though thisunfortunately
ignores the impact of transport costs within countries.

An important implication of using a national definition of tradability is that
more major consumer items are classified as nontradables, asis the case for millet
and sorghum in parts of West Africa. Besidesfavoring high multipliers, thisresus-
citatesthe notion that wage goods play astrategic rolein growth for countries sub-
ject to high agricultural transport costs to outside markets. Wage goods are items
that account for a large share of consumer expenditure, whether or not they are
tradable. Asthe nameimplies, their prices are closely correlated with wagelevels.
They acquire long-run strategic importance if their domestic relative prices are
largely determined by domestic supply and demand factors, since the same deter-
minantsthen affect wage levels. For example, if they are nontradabl es, they do not
enter trade because they are bulky, have high transport costs relative to their final
value, and no close tradabl e substitutes.

Surgesin domestic demand for nontradabl e wage goods without close substitutes
can raise their relative prices, putting upward pressure on wages relative to output
prices and cutting profit margins. This chokes off growth in the tradables sector, un-
less the supply of wage goods or close substitutes is elastic. This upward pressure
tends to be closely correlated with the supply price of labor. More expensive wage
goods quickly imply less competitive tradable production.
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Summary of Classifications in Country Reports

The detail ed data sets used in thisreport and the field experience acquired in collect-
ing the data allowed the authorsto consider the sectoral placement and tradability of
specific goods and services in detail. Locally produced food is sometimes equated
with the farm sector in computing multipliers. In the Sahelian studies, processed
food items such as beer, breads, cakes, processed vegetables, and processed meats
are placed in the nonfarm sector, since much of the value added of theseitemsoccurs
postharvest and is service related. Consumption durables (such as kitchen utensils,
furniture, and clothing) and nondurables (such as fuelwood, kerosene, soap, and
services) are aso classified as nonfarm services. Raw goodsthat originate on farms,
such as unprocessed cereals and pulses, fresh vegetables and fruits, milk, and live
animals, are classified asfarm goods. Prepared foods that are not packaged for tran-
sit (for example, sorghum beer and millet cakes) are local nontradables, as are fresh
meat and dairy products.

More items become nontradable at the national level of tradability. Examples
would befruitsand vegetabl es, most prepared foods (such as peanut butter), and some
starchy staples, including millet and sorghum in Burkina Faso and Senegal, and cas-
sava, sweet potatoes, and fornio (awild grain crop of West Africain the millet family)
inall cases. Further examples on theinput side include crop by-products used for fod-
der and domestic varieties of seeds retained for sowing.

Major food staples, such as millet and sorghum in Burkina Faso and Senegal, are
classified as nontradables because of their independent price behavior. Adding to this
judgment, the interior regions of West Africa cannot import coarse grains from the
world market on a consistent basis, at unsubsidized prices, because of high transfer
costs. Furthermore, there is a substantial body of evidence, partialy reviewed in
Chapter 2, suggesting that world market grains such as rice and wheat are not good
substitutes for millet and sorghum in the landlocked countries, particularly because
their calories are much more expensive.

The issue of the tradability of coarse grains at the national level in Senegal and
Burkina Faso depends on whether they are occasionally imported or exported (arare
event), and whether their pricesare closely linked to itemsthat aretraded. Thismainly
boils down to whether rice imported from the world market is a good substitute for
millet and sorghum. In Senegal, in particular, coarse grains are seldom imported as
food. Rice accounts for an especially large share of staple food consumption in Sene-
gal, and most of it isimported from the world market. However, the correlation be-
tween retail pricesfor riceand coarsegrainsislow. Thisisonly partly theresult of pol-
icy interventions that stabilize rice prices but not coarse grain prices. Rice prices are
fundamentally determined by relatively stable world prices, while local coarse grain
prices fluctuate according to local supply and demand, greatly influenced by erratic
weather fluctuations. It isprobably correct to say that in Senegal, unlike Burkina Faso
and Niger, massive rice imports provide an effective ceiling for coarse grain prices,
but typically the coarse grainstrade at half to two-thirds the price of rice. Substitution
will occur at the margin, but the real income penalty of switching to riceishighin a
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low-income area. Therefore, the elasticity of substitution is low; coarse grain prices
have plenty of latitude to fluctuate without inducing additional large stabilizing in-
flows of rice. Overall, Sahelian millet and sorghum are classified as nontradables with
respect to world markets, except for Niger, where an active coarse grains trade with
Nigeria suggests that this would be inappropriate.

West African maizeisaclose substitute for millet and sorghum. It could reasona-
bly beclassified asaworld tradablein West Africa, asisimplicitly the casein Zambia.
Yet, while maize is clearly a tradable across national borders within the west and
southern African regions, high transport costs relative to value and taste and prefer-
ence factors make it an unconvincing tradable vis-a-vis the world market. Farmersin
Niger trade significant quantities of coarse grains commercialy with markets in
coastal countries, especially Nigeria. Millet and sorghum are therefore tradables at the
national level in Niger. Since the issue of the substitutability of local cereals and non-
African maize is unclear (and assuming nontradability could bias the results favora-
bly), maize is a so assumed to be afull tradable vis-a-vis world markets in the Niger
study. In Niger, consumption of maize from Nigeriaisimportant, and the data are not
clear on country of production. However, maizeisclassified asanontradablevis-a-vis
the world market in Burkina Faso and Senegal .2

At the regional level of tradability, important tradable products consumed in the
West African study areas are rice, groundnuts, coffee, tea, wheat, and sugar. Imported
or importable nonfood commodities consumed include matches, cigarettes, kerosene,
flashlights, batteries, ready-made clothing, bicycles, and radios.

Although most locally produced nonfood goods in the Sahelian study zones are
nontradablesin the national catchment area, aswell asworld markets, there are excep-
tions. In Niger, for example, a number of locally produced nonfarm goods, such as
pam-frond woven mats, are exported to Burkina Faso.

In Zambia, on the other hand, many farm commodities and processed foods are
tradables, either regiona importsor exports. They includeroller meal (maize), breakfast
meal (maize), white maize, rice, dry groundnuts, livestock, margarine, butter, cooking
oil, white sugar, and salt. The predominance of maize and the urban processing of grain
in Zambiamakeit structurally different from the other West African countriesin thisre-
gard. Like West Africa, however, there is little reason to believe that locally produced
nonfood goods and services are exported from the study zone. They are mostly local
services that are nontradable by definition. Moreover, many locally produced nonfood
goods cannot compete outside the local catchment area because of transport costs.

Analysis of Household Expenditure Patterns

The country case studies estimate rural consumption responses to income changesfor
disaggregated commodity groups. In these groups, goods are clustered that are either

3 Some of the maize consumed in the northern zone of the Burkina Faso samplein 1985 wasfood aid of non-African
origin. It would be a mistake, however, to classify items provided on concessional terms as “tradables,” since con-
sumers cannot increase their access to these items at will.
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reasonabl e substitutes for each other or are likely to have similar responses to income
changesfor some other reason. They are al so grouped to maintain consistency on trad-
ability assumptions.

The parameters of interest are the ABS and MBS. ABSs measure the percentage
of total household expenditures going to agroup of goods. A high percentage suggests
that the income response for that group is relatively important. Even if marginal in-
come changeshave only asmall percentage effect on consumption of agood, the abso-
lute change in quantity demanded is significant.

MBSs measure the percentage of additions to income that are allocated to the
group of goodsin question. Being the practical equivalent of the marginal propensity
to consume a given group, they measure the direct impact of income changes on the
consumption of the group of goods in question. Unlike ABSs, which are derived di-
rectly from the expenditure datafor each subsample of interest, MBSsare based onthe
coefficients of ademand or income-consumption model that takesinto account behav-
ioral factors influencing household expenditures.

AnMBSthat islower for agiven group of goodsthan the ABSfor the samegroupim-
pliesthat the relaive importance of that commodity in the consumption basket decreases
asincome (that is, total expenditure) increases. In such cases demand isincomeinelastic.
A nice property of both ABSsand MBSsisthat they are additive. A complete classifica
tion of goodsyields ABSs and MBSsthat sum independently to 100 percent. Commodity
groups can be aggregated easily from separate estimates of ABSsand MBSs.

A variant of the Working-Leser model is used to estimate the income-consumption
relationship for individual commoadities consumed by sample households and to estab-
lish how these rel ationships change as househol d income changes (see Hazel | and Roell
1983, for a complete description). Use of annualized cross-sectiona data helps control
for the fact that household expenditures on some goods and services are seasond, while
others (such as clothes and durables) tend to be purchased infrequently or only after the
harvest. Using total expenditure () as a proxy for income, Engel functions of the fol-
lowing form are estimated:

E;=a; +b; +E+c,-ElogE+é(m,-ij +| UEZJ), (3)
J
where E; is expenditure on commodity 7, £ is total consumption expenditure, Z; are
household characteristic variables, and a;, b;, ¢;, 1y, and | ; are constants. This func-
tional form allows for nonlinear relationships between consumption and income. It
also controls for household characteristics (for example, farm and family size, educa-
tion, and wealth) that may affect both the intercept and dope of the Engel function.

4 Thisis equivalent to saying that the commodity faces inelastic demand with respect to income, since the expendi-
ture elasticity of demand is MBS/ABS. In what follows, total household expenditure and income will be used syn-
onymously. This does not alter the conclusions, provided that savings are a constant share of income across house-
holds. Even if this assumption is violated, low average savings ratios in rura Africa suggest that any distortion
arising from using total expenditures as a conceptual proxy for incomeislow.
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To mitigate potentia heteroskedasticity problems, the model is estimated in share
form. Dividing (1) by E gives,

S;=b; +a; | E +¢; 10gE +@ (W,Z | E +| ;Z;), ()
J

where S; = E; | E isthe share of commodity i in total expenditure.

The MBS;, ABS;, and expenditure elasticity (x;) for the i commodity are

MBS; =YE; | E =b; +c; (1+logE)+ 3 | ;Z, (5)
J

ABS; = S;, and (6)

X; = MBS, | ABS.. (7)

The share equations are estimated by ordinary least squares (OLS). Adding up, (Sb; =
land Sc; = Sa; = S, = Sl ; = 0for al i), is automatically satisfied when the equa-
tions are estimated in thisway (Hazell and Roell 1983).

Equation (4) is estimated using OL S for (1) each of four sectors (farm tradables,
farm nontradables, nonfarm tradables, and nonfarm nontradables), and (2) each of
one-to-two dozen commodity categories, depending on the country (local food and
livestock products, for example). MBSs are computed for the overall sample and for
sample subgroups by evaluating the coefficients at the sample subgroup means. The
coefficients derive from the additive properties of MBSs, which permit estimation of
the model parametersfor the entire data set but estimation of resultsfor specific strata
using subgroup averages of data on the right-hand side.

Rural Growth Multipliers

Asdiscussed in Chapter 2, growth multipliers estimate an upper bound for how much ex-
tranet income growth can be had from stimulating the nontradabl e (demand-constrai ned)
sectorswith astream of new income from the traded sectors. The actual multiplierisanu-
merica derivation from aregiona model that incorporates household demands and inter-
mediate demands between sectors and explicitly model s these interrelationships.

The multiplier model employed for the empirical estimation presented inthisstudy is
afour-sector variant of the semi-input—output modd of Bell and Hazell (1980) and Hagg-
blade and Hazell (1989). The latter study modeled a regional economy with a tradables
sector producing agricultura goods, and ahontradables sector producing both agricultural
(farm) and nonagricultural (manufactures and services) goods. By splitting the tradables
sector, to alow for both agricultural and nonagricultural goods, the model presented here
makes it possible to examine the effects of technologica change or other supply shifters
for both agriculture and nonagriculture on rural growth linkages.

An important qudification of this model is the embedded assumption that the sup-
ply of nontradablesisperfectly elastic with respect to price. Where this assumption does



not hold strictly, some of the estimated multiplier ismonetary rather than real: producers
of nontradables reap higher unit prices in addition to real income gains from expanded
output. The net gain for growth is less than in the case of a perfectly eastic supply of
nontradables, since producers gains come at the expense of other producers and con-
sumers. Multiplier estimates that assume a perfectly elastic supply will exaggerate total
growth effects. The specific numerical effectsof lessthan perfectly eastic supply onthe
multiplier estimates was discussed in Chapter 2 and will be discussed in the country
chapters as well as the conclusions.

Asin Haggblade and Hazell (1989), household consumption expenditure on farm
and nonfarm nontradables is assumed to be linearly related to income, with savings
proportional to income, asfollows:

Han = Aoan + ban(Y_S)a (8)
Hmn = aOmn + bmn(Y_S)a and (9)
S=s%, (10)
where

H,, = household consumption of farm (a) nontradables (»),

H,, = household consumption of nonfarm () nontradabl es,

Y = total household income,

S = total savings,

b, = MBS of farm nontradables,

b, = MBS of nonfarm nontradables,

s = margina propensity to save, and

Aoum@omn = CONStants.
Intermediate demands for farm and nonfarm nontradabl es are assumed to be pro-
portionate to sectoral gross output. Therefore,

Pan = aamatTat + aammtTn1t + aan.anA + aanAmnMu (11)
Pmn = amn.atTat + amn.mtTmt + am}LanA + amnmnMa (12)
where
P, =intermediate demand for farm nontradabl es,
P,,, =intermediate demand for nonfarm nontradables,
a;; = intermediate deliveries from sector i to sector j (per unit of currency),

where I = (an, mn) andj = (at, mt, an, mn),
T,, =grossoutput of farm tradables,
T, = grossoutput of nonfarm tradables,
A =gross output of farm nontradables, and
M = gross output of nonfarm nontradables.
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Investment (7) and government (G) demands for nontradables are assumed to be ex-
ogenoudly givenas/,,, I,,, G.., and G,,,.. Including household, intermediate, investment,
and government demands, total outputs of farm and nonfarm nontradables are then

A=H, +P,+1,+G,,ad (23
M= Hmn + Pmn + ]mn + Gmn- (14)

To complete the model it is necessary to define household income Y. Assuming
that value added (v;) isaconstant share of gross output in each sector and thet all value
added accrues to households, then

Y=vuTo + Vil + Vard + viulM, (15)
where

v; = the proportion of value added to gross output from sector j, where;j = at, an,

mt, and mn.

With income so defined, and using the rate of savingsin equation (10), household
demandsfor farm and nonfarm nontradabl es, equations (8) and (9), can berewritten as

Han = aOan + ban (1 _S) (vatTat + vmtTmt + vanA + anM)a and (16)
Hmn = a-Omn + bmn (1 _S) (vatTat + vmtTmt + vanA + vmnM)- (17)
Household and intermediate nontradables demands, equations (16), (17), (11),
and (12), can now be substituted into the total output equations or farm and nonfarm
nontradables (13) and (14). Considering the equation for farm nontradabl es, equations
(11) and (16) are substituted into (13) to get
A = a-Oan + ban (1 _S) (VatTat + thTmt + VanA + vmnM)
+ aan.atTat + aan.mtTmt + aan.anA + aan.mnM + Ian + Gan- (18)
All terms not involving 4 or M are gathered into one variable, d,,, creating
dan = a-Oan + ban (1 _S) (vatTat + vmtTmI) + aan.atTat + aan.mtTmt + Ian + Gan-
Thetotal output of farm nontradables is then
A = dan + (1 _S) banvanA + (1 _S) banvmnM+ aan.anA + aan.mnM- (19)

Similarly for nonfarm nontradables, equations (12) and (17) are substituted into
(14) to get
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M = a-Omn + bmn(l - S) (vatTat + vmtTmt + vanA + vmnM)
+ amn.atTat + amn.mtTmt + amn.anA + amn.mnM + [mn + Gmn- (20)
All terms not involving A or M are gathered into one variable, s,,,, creating
dm = aOmn + bmn(l _S) (vatTat + vmtTmI)
+ amn.atTat + amn.mtTmt + [mn + Gmn-
Tota output of nonfarm nontradables is then
M: dmn + (1 _S) bmnvanA + (1 _S) bmnvmnM+ amn.anA + amn.mnM- (21)
Solving equations (19) and (21) for 4 and M creates
A=(1/D)[1-ammm—1L=5) bVl Qun
+ (1/ D) [awm + (1 =5) byvii] iy @A (22
M: (1/D) [amn.an + (1 _S) bmnvan] dan
+(1/D)[1-aumwm—(1—-9) buva] Ao, (23)
where
D = [1 —Qan.an — (1 - S) banvan] [1 — Amn.mn — (1 - S) bmnvmn]
- [aan.mn + (1 - S) banvmn] [amn.an + (1 - S) bmnvan] .
Equations (22) and (23) specify output of farm nontradables in terms of value added,
technology, savings, and MBS parameters.

Two value-added multipliers can now be specified, one measuring the changein
regional income resulting from additional sales of tradable farm goods and another
measuring the change in regional income resulting from additional sales of tradable
nonfarm goods. Thefirst step in calculating these multipliersisto take the derivatives
of income, equation (15), with respect to the output of farm tradables (7,,) and the out-
put of nonfarm tradables (T;,,), resulting in

T[Y/ ﬂTat = Var + vanﬂA / T[Tat + anﬂM/ T[Tan and (24)

T[Y/ T[Tﬂ‘l[ = vﬂ‘l[ + VanﬂA / T[Tﬂ‘l[ + anﬂM/ ﬂTmt- (25)
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The standardized multipliers providing the effects of adollar increase in gross output
of tradables on total regiona income are obtained by dividing equations (24) and (25)
by theratio of value added to gross output (v;) by the sector that changed (farm trad-
ables or nonfarm tradables):

A/ vy) NWYINT) =24 Van / Var) (TA T NT0t) + Vinn | var) (WM 1 9T,,), and  (26)

(1 / vmt) (ﬂY/ T[Tmt) = 1 + (Van /th) (T[A / ﬂTmt) + (vmn /th) (T[M/ ﬂTmI) (27)

These multipliers, equations (26) and (27), have abase value of one dollar, which
represents the direct effect of the additional dollar of farm or nonfarm tradables that
starts the multiplier process. Two further indirect components appear as well. Equa
tion (26) includestheindirect effects of increased output of farm tradables on regional
income through farm nontradables (v, / v.;) (14 / 9T,;) and nonfarm nontradables
(Viun / V) (1M /9T,,). Equation (27) includes the indirect effects of increased nonfarm
tradables output on regional income through farm nontradables (v, / v...) (14 / 17,..)
and nonfarm nontradables (v, / V) (TM / 1T,.).-

The dollar value solutions to equations (26) and (27) include eight values, v,,, Va;
Vs Ve, (T4 79T ), (IM /T ), (14 /97T,,..), and (M /T,..)- Thefirst four aretheratios
of value added to gross output for each of the four types of goods. The second four ele-
ments are the indirect effects on total income of additional sales of tradables through
their effectson nontradabl es. Theseindirect effects occur when changing sales of trad-
ables cause demand for nontradabl e intermediate inputs to change, and when house-
holds employed in producing tradables change their purchases of nontradables be-
cause of variation in their incomes. They are found by returning to equations (22) and
(23) and taking the derivatives with respect to changesin output of farm and nonfarm
tradables.

Beginning with changesin farm tradables and noting that tradables enter only thesss,
ﬂA / ﬂTat = (1/ D) [1 - amn.mn - (1 _S) bmnvmn] ﬂdan / T[Tat
+ (l/D) [aanmn + (1 _S) banvmn] ﬂdmn / ﬂTatv and (28)

T[M/ ﬂTat = (1 / D) [amn.an + (1 _S) bmnvan] ﬂdan / ﬂTat

+(1/D) [1—danan — (L= 5) banvan] Ty / T, (29)
where

Ndan / 170 = (1 —5) Banvar + @anar, @ (30)

N N0 = (L= 5) BpunVr + G- (31)
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Substituting equations (30) and (31) into (28), and equations (30) and (31) into (29)
resultsin

14 1970 = (11.D) [1 = apnmn = (1= 5) ByVinn] [(1 =) BanViar + dana]
+ (1/D) [aanmn + (1 =5) Bawvn] [(L =) ByVes + @naa), @0 (32)
M Te = (17 D) [amnan + (1 =5) BpnVan] [(1 = 5) Banvr + dan.al]
+ (17 D)1 - aanan — (1 =5) Banvan] [(1=5) Byinver + Gnadd - (33)

Similarly, thederivatives of output of farm and nonfarm nontradabl eswith respect
to changes in the nonfarm sector are

ﬂA / ﬂTmt = (1 / D)[l — Amnmn — (1 _S) bmnvmn] ﬂdan / ﬂTmt
+ (1 /D)[aan.mn + (l _S) banvmn] ﬂdmn / ﬂTmtv and (34)

ﬂM/ T[Tmt = (1 / D) [amn.an + (1 _S) bmnvan] ﬂdan / ﬂTmt

+(1/D) [1—aanan — (1 =5) Banvan] Ny / T (35

where
e  NTm,0 = (1 = 5) BanVis + @anmes AN (36)
T ! Nt = (X = 5) BnVour + @ (37)

Substituting equations (36) and (37) into (34), and (36) and (37) into (35) resultsin

VAT NT = (11 D) [1=ammmn — (L =5) BVl [(L=5) DoV + Qi)

+ (1 / D) [aan.mn + (l _S) banvmn] [(l _S) bmnvmt + amn.mt]v and (38)

ﬂM/ T[Tmf = (1 / D) [amn.an + (1 _S) bmnvan] [ (1 _S) banvmt + aan.mt]

+ (1 / D) [1 — Aan.an — (1 - S) banvan] [(1 - S) bmnvmt + amnmt] . (39)
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Finally, to obtain expressions for the multiplier for changesin the farm tradables
sector in terms of the model parameters, equations (32) and (33) are substituted into
(26), producing

(/v (W NTe) =1+ Van ! Var)
“{ @/ D) [1-ammmm = (1 =5)0uVmn] [(1=5)banVar + anad]
+(11D) [@anmn + (L =5)BanVmnl [(1 =)0V + @nad }
+ (un ! V)™ { (L1 D) [amnan + (1 =5)DnVan] [(1=5)Banvar + dan.a]

+(1/ D) [1 = aanan — (L = 8)BanVan] [(1 =)0V + dimad Y. (40)

To obtain an expression for the multiplier for changes in the nonfarm tradables sector
in terms of the model parameters, equations (38) and (39) are substituted into (27),
producing

@A/ v) WWINT) =1+ (Van / Vi)
“{ (A7D) [1=amnmn— (L =5) BynVina] [(1 =) Banvis + Ganm]
+(1/ D) [agnm * (1 =5) BanViun] [(1=5) ByunVine + @]
+ (Von ! Vi) X{ (11 D) [@mnan + (1=5) DyunVian] [(1=5) BanVine + canm]

+(1/ D) [1 = dunan — (1 = 5) Busvar] [(L1=5) ByVius + @] }- (41)

The multipliers provided by equations (40) and (41) include 17 unknowns. the mar-
ginal propensity to save (thes), four MBSs (the bs), four ratios of value added to gross
output (thev's), and eight values of intermediate deliveries between sectors (the as).
The sources of these parameters are discussed in the country chapters.

In summary, the stepsrequired to arrive at the multipliersdetailed here are, first, to
classify goods by tradability category and by sector (farm or nonfarm); second, to re-
trievethe marginal propensity to save, sectoral value-added, and intermediate demand
parameters from budget data; third, to estimate MBSs for specific commodities that
can be aggregated into composite groups of goods defined by sector and catchment
size; fourth, to calculate the growth multipliers; and fifth, to recall that numerical esti-
mates may be too high (30 percent, following the discussion in Chapter 2) because of
the assumptions about a perfectly elastic supply of nontradables.
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CHAPTER 4

North to South in Burkina Faso

The Burkina Faso case study makes use of an extraordinarily rich househol d-
level data set from three agroecological zones in the central interior of West
Africa. It gives a detailed view of the impacts of growth on the tradable farm and
nonfarm sectors and on the overall household incomes of the rich and the poor. Be-
cause the household samples are drawn from several locations, the effects on cash
cropping areas, with their higher agricultural potential, can be compared with those
inthemore arid livestock and cereal producing regions. Detailed information isalso
given on farm and nonfarm production and consumption activities and sources of
income.

The data come from a collaborative survey conducted by the International Crops
Research Institute for the Semi-Arid Tropics (ICRISAT) and IFPRI. The main base-
line survey on the production and income side, conducted by | CRISAT, covered four
years, 198185, a period that included both good and bad harvests. The expenditure
and income surveys and aggregation and cleaning processes yielding the dataused in
the present analysis were conducted on the same sample for 1984-85, with the main
input coming from IFPRI (Reardon, Delgado, and Matlon 1992).

Theoriginal surveyswere conducted in three zones of Burkina Faso: the Sahelian,
the Sudanian, and the Guinean regions. The true Sahelian zone in the northwest is
agroclimatically apoor areawithlow rainfall, poor soils, and extremely variable crop-
ping outcomes. The Sudanian zone in the Mossi Plateau is an agroclimatically poor-
to-intermediate areawith low-to-medium rainfall, poor soils, and moderately variable
cropping outcomes. The Guinean zone in the southwest is amoderately favored zone
with medium-to-high rainfall, good soils, and relatively stable cropping outcomes
(Matlon 1988).

These data have been analyzed for severa purposes, particularly to examine
household coping behavior in the face of income shocks (Reardon, Matlon, and Del-
gado 1988), to determine household income diversification behavior, and to explore
the dependency of nonagricultural production on agricultural income (Reardon, Del-
gado, and Matlon 1992; Reardon et al. 1994). However, the present study is the first
timethe datahave been used to estimate growth multipliersin order to explore how the
consumption patterns of rural people can potentially stimulate further net rural eco-
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nomic growth. The study also demonstrates the relative importance of consumption
growth linkages relative to production linkages.

Characteristics of the Burkina Faso Sample

Characteristics of the three sample zones and the subsamples within each zone are
summarized in Table 5. Averagelong-term rainfall doubles going from north to south,
while the variability of rainfall lessens. The density of farm workers per hectare is
highest in the north (the Sahelian zone), about one-third lessin the south (the Guinean
zone), and even lessin the middl e (the Sudanian zone), wherelow yields under subsis-
tence cultivation support a smaller labor input per unit of land.

Theincomedatain Table 5 have been extensively analyzed in Reardon, Delgado,
and Matlon (1992) and Reardon et al. (1994). Thetable showsfiveresultsthat are sig-
nificant for the purposes of this report. First, there are significant income disparities
within rural areas. Second, in the more humid Guinean zone where cotton is grown,
the poor are not much poorer than the poor elsewhere in Burkina Faso, but the “rich”
in Burkinabetermsare 50 percent better off. Third, in all three zones, contrary to expe-
riences in South Asia, the poor receive a higher share of their income from their own
farms than do the rich. This relationship is evident in both the north, where nonfarm
income isfrom outside sources and crop potential is dight, and the south, where non-
farm income tends to be locally generated.

In the middle, where agricultural potential remains low but farmers have histori-
cally been less dependent on outside incomethan in the north, the farm income dispar-

Table 5 Characteristics of the ICRISAT/IFPRI sample households, by agro-
ecological zone, Burkina Faso, 1981 85

Sample characteristic Sahelian Sudanian Guinean
Number of households 45 44 a7
Long-term average rainfall (millimeters) 480 724 952
Coefficient of variance for long-term rainfall 0.34 0.25 0.21
Land per adult equivalent (hectares) 0.92 0.58 0.65
Annual income per adult equivalent (US$)2 145 140 191
Poorest one-third of households 86 100 99
Richest one-third of households 260 238 368
Percent of income from own farm 63 66 57
Poorest one-third or households 81 86 71
Richest one-third of households 53 74 49
Percent of income from local services 32 16 31
Poorest one-third of households 11 10 15
Richest one-third of households 44 12 39
Percent of income from local manufactures 1 0 3
Poorest one-third of households 1 1 5
Richest one-third of households 0 0 0

Source: Compiled from Table 4 in Reardon, Delgado and Matlon 1992 and Table 3 in Reardon et al. 1994.

Note:  Income terciles are based on annual household total expenditures per adult equivalent, including in-
comein kind valued at market prices.

3Estimated at 290 CFA francs per US$1.00 in 1981-85 dollars.
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ity between the rich and the poor is less severe than in the other zones. Fourth, as a
counterpart, therich arefar moreinvolved in supplying local servicesthan arethe poor
in al three zones, though where this relationship is less pronounced in the middie.
Fifth, local crafts and manufactures do not account for much income of therichin any
zone and only avery small share of income of the poor in al zones. The best showing
for the poor isin the cotton-growing south, where respending of cotton income allows
the poor to get 5 percent of their income from local crafts.

Thus, unlike the usual Asian assumptions of arich landowning class that obtains
itsincome from the land and a poor class of landless laborers that hasto rely on serv-
ices, in Burkina Faso the relatively wealthy profit from the nonfarm economy more
than the poor, primarily through the provision of services. Nonfarm goods tend not to
beof local origin, and thusthey account for littlelocal income. Finally, the best market
for local crafts and servicesisin the most monetized area, the cash-cropping south.

Growth Linkages and Tradability

Thetradability assumptions used in the present study are based on long-term familiar-
ity with rural consumption and trade patterns in Burkina Faso, including the sample
zones. For convenience, the definitions of tradability and the assumptions made for
specific groups of goods are summarized in Table 6. At thelocal level, most goods are
tradable (goods typical of the group are frequently exported to or imported from
places outside a 100-kilometer radius of the study zone). Local nontradables are serv-
ices, prepared foods that are not packaged for transit (such as sorghum, beer, and mil-
let cakes), and fresh meat and dairy products.

At the national level used for analysis, moreitemsare classified as nontradablein
the sense that they are not typically exported from or imported into Burkina Faso, nor
aretheir pricesclosely correlated with similar goodsthat are traded.® The most signifi-
cant change isthat millet and sorghum, the basic food sources in the study zones, are
considered nontradables. Previous linkages work tended to assume that all foodgrains
are tradables and thus solely supply-constrained. While this may be true of maize in
some years, at prevailing prices millet and sorghum are rarely brought in commer-
cially from neighboring countries or exported to them, except under extreme and
rarely observed circumstances. They aretherefore demand-constrained. Production of
these goodsrarely usesinputs other than land, family labor, hand tool s, and seed saved
from the previous harvest. If land and labor are going unused during the cropping sea
son, there is scope for supply increase, although such a response will involve some
juggling of labor during the bottleneck periods of mid-July and early November (Del-
gado and Ranade 1987).

Finally, at the regional level of tradability, the only products consumed in the
study area that remain tradables are rice, groundnuts, and nonlocal, nonfood com-

5 Thisisnot to say that they are never traded but that such trade within the study zone s rare at prevailing prices and
costs. They are nontradable rather than just nontraded if their prices are determined primarily by local factors.

43



Table 6 Assumptions about tradability by reference market, Burkina Faso

Reference market (catchment area)

Sector Local National Regional
Coarse grains

Millet and sorghum T NT NT

Maize T T NT
Convenience starch

Wheat products, tubers, and condiments? T T NT

Rice T T T
Other food staples

Groundnuts T T T

Other pulses and legumes? T NT NT
Meat, milk, eggs, and fish

Chicken and guinea fowl T T NT

Other® NT NT NT
Prepared foods, beverages, and cola

Bottled drinks and cola nutd T NT® NT

Other (such as dolo)f NT NT NT
Nonfood commodities

Local rural manufactures and crafts? T NT NT

Outside” T T T
Services NT NT NT

Notes: T istradableand NT isnontradable. Tradability at thelocal level meansthat the good is sometimes ex-
ported or imported within the local area (100-kilometer radius around the market). Tradability at the
national level implies that the good is frequently imported to or exported from Burkina Faso or to or
fromits neighbors. Tradability at the regional level means that the good consumed in BurkinaFaso is
often exported to the world market or imported from the world market.

AWheat, macaroni, bread, prepared rice meal, pepper, onion, tomato, lettuce, okra, sorrel, sauce leaves, egg-

plant, unspecified leaves, sugar, salt, cauliflower, garlic, unspecified fruit, Maggi bouillion cubes, cotton seed,

sesame, honey, soumbala (apungent condiment made of fermented locust beans and spices), oils/butter, cook-
ing oil, Irish potatoes, cassava, yam, sweet potato.

bEarthpeas, cowpess.

CCattle, donkey, horse, goat, sheep, pig, fish, milk, egg, other meat, dairy butter.

€Colanuts, beer, soft drinks, wine.

€Colaistradable at the national level but is not important enough to warrant a separate category.

fUnspecified meal, couscous of fonio, couscous of pearl millet, gruel, fried millet cakes, biscuit, cookies and

cakes, groundnut butter, miscellaneous snacks, fried groundnut butter, cooked skewered meat, sorghum beer,

coffee, leven, tobacco and cigarettes.

9Water, wood, furniture, unspecified farm inputs, livestock feed, hunting materials, bedding.

hK erosene, gasoline, motor oil, matches, soap, batteries, medicine, vehicles, electronic and photo equipment,

cooking utensils, clothing, toilet articles, rope, lamps, mosguito coails.

iCereal mi Iling, ceremonial expenses, school fees, taxes or other fees, transportation fare, vehicle repair, hous-

ing repair, labor payments, herding, bride price payment, gifts, communication expenses.



maodities such as matches, batteries, bicycles, and radios. Even maize consumed in the
study area (with the exception of food aid in major drought situations) is West African
in origin, and distinct from world market maize.

Parameter Requirements and Estimation
Estimation of Marginal Budget Shares

As outlined in Chapter 3, the modified Working-Leser model of Hazell and Roell
(1983) is used to obtain estimates of MBS (see equation [4]). Household characteris-
ticsincluded are the number of livestock per adult equival ent and dummy variablesfor
household ethnicity (Bwaba, Fulbe, or Fulani), for access to a road, and for market
group (coincident with agroecological zone).

The equations are estimated separately for each of the 12 groups of goodslaid out
in Table 6 using the overall sample. MBSs are then obtained for subsamples, such as
income terciles or geographic zones, by using mean subsample values for the datain
the estimating a gorithm for the MBS (equation [5] in Chapter 3). These 12 MBSsare
aggregated into farm tradables, farm nontradables, nonfarm tradables, and nonfarm
nontradables. MBSsfor thefour sectorsare calculated for the overall sample, thethree
income groups, and the three agroecol ogical zones. Separate results are presented for
different aggregations stemming from different definitions of catchment area, but the
preferred interpretation is at the national level.

Value Added, Technology, and Savings

By assumption, technology parameters (the as and vs) do not differ over agroecol ogi-
cal zonesor over incometerciles. Consistent with the model, fixed-coefficients (Leon-
tief) technology is maintained. The value of the savingsratio out of household income
is also assumed constant.

Technological parameters are derived from three sources. Valuesfor intermediate de-
liveries of farm nontradables to farm tradables and nontradables (.., Ganan) ad Vaue
added from farm tradables and nontradables (v,, v.,) are obtained from average farm
budgets calculated from the larger data set. Vaues for intermediate ddliveries for farm
nontradables to nonfarm tradables and nontradables (@, s dunmn), iINtermediate deliveries
for nonfarm nontradables to farm tradables and nontradables (a,.q, @mn.an), a@nd vaue
added from nonfarm tradables and nontradables (v,..,, v,.,) are obtained from caculations
using data from a socia accounting matrix (SAM) for Niger (Dorosh and Nssah 1991).
Vaues for intermediate ddiveries for nonfarm nontradables to nonfarm tradables and
nontradabl €s (a,mi» Gmnmn) A€ QUESSES based on va ues taken from SAMs for Niger and
Cameroon.® The savings rate is the overall sample average of the ratio of savingsto total

6 Niger estimates are from the SAM in Dorosh and Nssah (1991), and Cameroon estimates are from the SAM in
Ganthier and Kyle (1991).
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Table 7 Parameter assumptions for model estimation, Burkina Faso

Intermediate deliveries
from nontradables sector

(technical coefficients)
Value-added

Sector shares Farm Nonfarm Savings ratio
Farm tradables (AT) 0.85 0.055 0.06 0.06
Farm nontradables (AN) 0.93 0.036 0.03 0.06
Nonfarm tradables (M T) 0.49 0.010 0.10 0.06
Nonfarm nontradables (MN) 0.69 0.030 0.20 0.06

Sources: Valuesfor intermediate deliveries, value-added sharesfor farmitems, and savingsratios are calcul ated
from the ICRISAT/IFPRI survey datafor Burkina Faso, 1981-85. Va ues for nonfarm items are speci-
fied using data from a socia accounting matrix for Niger (Dorosh and Nssah 1991).

income for each household in the 1984 harvest year. The parameter values summarizedin
Table 7 are close in orders of magnitude to estimates of smilar parametersfor SerraLe
onein Haggblade, Hammer, and Hazell 1991 and Haggblade and Hazell 1989. The sensi-
tivity of results to the Burkina Faso assumptions is reported further on.

Average and Incremental Household Consumption Patterns
Average and Marginal Budget Shares by Category of Goods

The household ABSs for the entire sample for 12 groups of goods are computed di-
rectly from the data and presented in Table 8. The corresponding MBSs estimated
econometrically by the procedure described in Chapter 3 are also given. The ratio of
the MBS to the ABS (not shown) is the expenditure elasticity computed at sample
means; an MBS smaller than an ABS implies that the relative importance of a goods
group isfalling asincomes rise (income-inelastic demand). Thisisthe case for millet
and sorghum and for pulses and legumes. The reverseis elastic demand, which isthe
case for meat and dairy products, bottled drinks, nonfood commodities, and services.
Convenience starches such as wheat products, rice, and tubers maintain their relative
shares asincome increases.’

Marginal Budget Shares by Sector
The additive properties of MBSs and ABSs allow the discrete components to be reag-

gregated into different composite groups of goods. Thus the goods and services are
sorted by tradability characteristics at the local, national, and regional levels and di-

7 Table 8 suggests surprisingly income elastic demand for maize. Thisis probably an anomaly of the sample period,
when massive imports of newly harvested Ghanaian maize flowed into the markets of Burkina Faso beginning in
May 1985 at the height of the great drought. At the same time, households were scrambling to feed themselves, with
the wealthier householdsincreasing their purchases of maize faster than the poor.
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Table 8 Household consumption patterns, rural Burkina Faso, 1984/85

Average budget Marginal budget
Sector shares shares
(percent)

Coarse grains

Millet and sorghum 48.4 42.1

Maize 10.3 104
Convenience starch?

Wheat, tubers, condiments 49 3.6

Rice 19 0.9
Other food staples

Groundnuts 6.6 4.4

Other pulses and legumes 25 0.7
Meat, milk, eggs, and fish 2.9 2.5
Prepared foods, beverages, and cola

Bottled drinks, cola nut 3.7 75

Other (such as dolo) 3.7 26
Nonfood commodities

Local nontradables 0.4 0.6

Nonlocal 8.2 134
Services 6.5 11.3

Source: Seetext for estimation procedure, using expenditure data from |FPRI/ICRISAT household surveys of
122 households in three agroecological zonesin 1984/85.

Note:  Dolo isindigenous sorghum beer made by local artisans.

aThis category includes high-priced staples that are convenient to prepare, such as bread, macaroni, rice, pota-

toes, and so forth.

vided into farm and nonfarm tradables and nontradables. Farm goods include crops
and livestock, while nonfarm productsinclude prepared foods and servicesin addition
to the usual nonfarm goods.

Thefirst column of Table 9 showsthat for the overall ssmple, using thelocal defi-
nition of tradability, an additional $1.00 of income is spent as follows: $0.62 on farm
tradables, $0.03 on farm nontradables, $0.22 on nonfarm tradables, and the remaining
$0.14 on nonfarm nontradables. However, switching to the national definition of trad-
ability, only $0.19 of each extra dollar is spent on farm tradables, while the share of
farm nontradablesrisesto $0.45. Thisswitch islargely dueto reclassifying millet and
sorghum as nontradables. Adopting the national definition of tradability reclassifies
large shares of household spending from incremental income on items that are
demand-constrained from the perspective of the country as awhole.

Sectoral MBSswere calculated for subsamples using overall sample expenditure
elasticities and subsample ABSs for the groups concerned, using the Working-Leser
procedurein Chapter 3. For all three definitions of tradability, the MBS of farm items
declines and that of nonfarm items increases as income increases, consistent with the
resultsin Table 8. For example, using national tradability, aswastypically donein ear-
lier linkages studies, the MBS all ocated by the highest incometercileto farm tradables
in Table 9 is 2.1 percentage points lower than the poorest one-third of households,
while the share going to nonfarm nontradables is more than 12 percentage points
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Table 9 Marginal budget shares by sector, income, and ecological zone, Burk-
ina Faso, 1984/85

Income tercile Ecological zone
Sector/Catchment Overall Poor Middle Wealthy Sahelian Sudanian Guinean
(percent)
Farm tradables (AT)
Local 622 733 63.3 475 87.5 63.6 445
National 19.3 211 17.2 19.0 24.3 217 139
Regional 53 7.8 4.1 42 11 9.3 4.9
Farm nontradables (AN)
Local 25 21 23 34 0.1 18 4.6
National 453 54.3 48.4 319 63.2 43.7 353
Regional 594 676 61.5 46.6 86.4 56.1 442
Nonfarm tradables (MT)
Local 215 151 21.6 28.9 9.7 20.7 30.0
National 134 8.2 134 205 4.3 8.8 232
Regional 134 8.2 134 205 4.3 8.8 232
Nonfarm nontradables (MN)
Local 138 9.5 12.8 20.2 2.8 14.0 20.9
National 219 16.4 21.0 28.7 8.2 258 27.6
Regional 219 16.4 21.0 28.7 8.2 258 27.6

Source: Seetext for estimation procedure, using data from IFPRI/ICRISAT household surveys of 122 house-
holds in three agroecologica zonesin 1984/85.

Notes: Subsample MBSswere estimated at subsample means. See footnote 4. Incometerciles are determined
by ranking the samplesin ascending order based on the total annual household expenditure per adult
equivaent, including income in kind valued at market prices.

greater. The direction of change with increasing income is similar using the regional
definition of tradability, except that the decline in share of farm nontradables is much
more pronounced given that the main foodgrains are nontradables under this catch-
ment area. Using the national definition of tradability, moving from the Sahelian north
to the Guinean south shows a more than 10 percentage point decline in the absolute
marginal share of farm tradables, a nearly 28 percentage point decrease for farm non-
tradables, and a 19 percentage point increase for nonfarm nontradables.

Growth Multipliers
Farm Growth Multipliers for the Overall Sample

The parameters shown in Tables 7 and 9 were used in the model to yield the growth
multipliers reported in Table 10. As an example, using the national definition of trad-
ability, the overall growth multiplier for $1.00 spent on farm goodsis $2.88. Thus, the
initial $1.00 induces a net additional increase of $1.88 of income, through net in-
creases in intermediate demands and new consumption of nontradables. In Table 10,
thelocal definition of tradability yieldsafarm growth multiplier of 1.31, implying that
the initial tradable income shock leads only to an extra $0.31 in net new income
through respending on nontradable consumer items and intermediate inputs. This

48



Table 10 Farm and nonfarm growth multipliers for rural Burkina
Faso, 1984/85

Local National Regional
Tradability sector Farm Nonfarm Farm Nonfarm Farm Nonfarm
(US$)
Overall 1.31 1.40 2.88 3.07 4.33 4.62
Zone
Sahel 1.16 123 331 353 9.07 9.68
Sudano 1.30 1.39 3.01 3.22 4.37 4.67
Guinean 1.45 154 2.58 2.76 3.19 3.40
Income
Poorest third 1.25 1.34 3.18 3.39 4.89 5.22
Middle third 1.30 1.38 3.04 3.25 4.54 4.84
Richest third 1.41 151 2.45 2.62 3.50 3.74

Source: Results of the model.
Note:  Income terciles are based on annual household total expenditures per adult equivalent.

amount is notably similar to estimates for West African multipliers offered in Hagg-
blade, Hammer, and Hazell (1991). The much larger multipliers shown using the re-
gional assumption stem solely from the fact that at the regional level of tradability,
most of what people spend incremental income on is nontradable, and leakages to
tradables and savingsarelow. Thus, incrementsto income cyclein the economy, being
re-spent over and over again, stimulating demand-constrained activities.

Thisillustratesthe crucial role of the assumptions concerning the size of the catch-
ment area and nontradability, with embedded assumptions about the elasticity of sup-
ply response. Such major assumptions are not unique to growth multiplier analysis.
The usual practice of using border pricesf.o.b. West African ports asreference prices
for Sahelian destinationsin project eval uation and trade analysisis another exampl e of
an embedded assumption. If the regional definition of tradability adopted here some-
what overstates the lack of tradability of major items such as coarse grains, the more
usual local definition clearly understatesit. The national definition ssemsareasonable
compromise.

The2.88 multiplier at the national level ismuch higher than the conventional view
of low growth linkagesin Africa, even alowing for a 30 percent overestimation of the
multiplier, whichispresumably the result of an overly optimistic view of the elasticity
of supply of nontradables. While amultiplier of 1.90 islessthan one of 2.88, it isstill
remarkably close to the Asian multiplier of 1.80 cited in Chapter 2.

Nonfarm Growth Multipliers

One of the noveties of the model used here is that the impact of shocks on the rural
nonfarm tradables sector can be estimated separately from agricultural growth link-
ages. Some examples of such shocks would be discovery of mineral wealth or the
opening up of new export markets for handicrafts. Nonfarm growth multipliers are
also displayed in Table 10. The directions of change for both the overall sample and
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the subsamples closely paralldl the results for agriculture, except that nonfarm muilti-
pliers are consistently about 7 percent greater than corresponding farm growth multi-
pliers. The differenceis primarily theresult of different intermediate demands and the
valued-added structure of nonfarm tradables relative to other sectors.

Theconclusionisthat the stimulusto rural nonfarm tradablesisat least asefficient
at stimulating rural growth asthe stimulusto farm tradables, provided it is possible to
stimulate growth initially. Which one to emphasize, however, depends on the com-
parative advantage of farm tradables versus nonfarm tradablesin BurkinaFaso. At the
present time, farm tradabl es are thought to be more likely to exhibit comparative ad-
vantage in trade with neighboring countries and with the rest of the world than non-
farm tradables.

Differences in Multipliers by Agroecological Zone

Going from the Sahelian north to the Guinean south in Table 10, farm growth multi-
pliersincrease somewhat, using the local definition of tradability, but they decrease
sharply using the regional definition. The national definition yieldsa 22 percent de-
cline going from north to south. This difference stemsfrom consumption patternsin
the north that are more oriented to nontradables and production patterns that make
relatively little use of intermediate inputs. Stimulating demand in the north (through
increased livestock exports, say) would stimulate little overall demand in the econ-
omy if the resulting increased grain consumption in the north just encourages more
grain imports into West Africa. However, if increased demand stimul ates demand-
constrained West African production, then the growth linkages could be large (with
an estimated upper limit of an additional $2.30 for eachinitial $1.00). The choice be-
tween the two alternatives depends on one’ s view of where extragrain consumption
inthenorthislikely to comefrom and what substitution effectsit islikely to produce
regionally.

Differences in Multipliers by Income Group

Going from the poorest to the richest one-third of sample households in Table 10,
farm growth multipliers estimated under the national definition of tradability are
highest for the low-income group, with the lowest multipliers being calculated for
the richest one-third of households. Thisis because the consumption pattern of the
poor islargely made up of basic foodsthat are nontradabl e with respect to the world
market. This confirms Harriss's (1987) intuition that broadening the catchment area
beyond thelocal level will havethe effect of improving theincome multiplier for in-
come shocks targeted to the poor. Positive income shocks to the agriculture of the
poor still produce $0.73 more net incomethan similar shocksto therich. Conversely,
negativeincome shocksto the poor are even more damaging to overall rural income
than negative income shocksto therich, becauseincome shocks affect the consump-
tion spending of the poor more severely than they do the consumption spending of
therich.
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The Share of Growth Multipliers Attributable to
Consumption and Sensitivity Analysis

The model assumes constant technology and commodity composition by sector,
across agroecol ogical zones and income groups, while allowing for actual changesin
the commaodity composition of consumption.? These changes are manifested as differ-
ent MBSs depending upon the degree of tradability, agroecological zone, and income
group. Thus differences between groupsin the present analysis are driven entirely by
differences in consumption patterns.

Following Haggblade, Hammer, and Hazell (1991), an estimate of the pure pro-
duction multiplier is obtained by setting all the MBSs to zero in equations (40) and
(41) in Chapter 3. Thisyieldsafarm growth multiplier of 1.13 and nonfarm multiplier
of 1.20. In other words, for the overall sample at the national level of tradability, anin-
come stimulus of $1.00 to the farm tradabl es sector produces an extra$0.13 of income
from new intermediate demand for nontradable inputs.

These pure production multipliers make up only asmall part of the overall growth
multiplierslisted in Table 10. With the national definition of tradability, the consump-
tion effectsthat remain after removal of the pure production effects account for 93 per-
cent of the farm growth multiplier and 90 percent of the nonfarm growth multiplier
(using the overall sample). Ignoring these effects, asis the case when only backward
and forward production linkages are considered, would |ead to a severe underestimate
of growth multipliers. It also suggests that correct estimates of the consumption pa-
rameters are far more important to results than the value-added shares and technol ogy
coefficients, at least in an economy such as that of Burkina Faso.

This proposition was tested more directly through sensitivity analysis on the pa-
rameters (Table 11). The sensitivity analysis was necessarily selective and focused
primarily on individually testing the effects of 10 percent changesin the entire set of
relevant as, vs, and bsfor both farm and nonfarm growth multipliers. The effect of the
changes on the farm component per se of farm growth multipliersis also shown.

The elasticity of change in the farm multiplier with respect to achangein al the
technology coefficients (as) is on the order of 0.1 (or 1.04/ 10). The farm component
of the overal farm growth multiplier is the component of the total multiplier that is
due to increased demand for farm nontradables. This has an elasticity of 0.16 with re-
spect to achangein all the as. There is considerable curvature in the nonfarm multi-
plier for theas. Thusa 10 percent increase across-the-board in theasisassociated with
a2.0 percent increase in the nonfarm multiplier, while a 10 percent decrease in the as

8 The assumption of constant technology (common a's and v's) across income groups is straightforward. The as-
sumption of acommon commodity composition of sectors across agroecol ogical zones, and thus of common technol-
0gy across zones, is also reasonable, even if in the north production of farm tradables is likely to involve more
groundnuts and less cotton than in the south, and the two in fact have a different set of intermediate demands. At all
levels of tradability in the sensitivity analysis, the composite set of a’sand v' s used reflected the commodity compo-
sition at the national level of tradability for lack of a better aternative, even though changing tradability means
changing the commodity composition of sectors.
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Table 11 Sensitivity analysis for parameters (percentage change in multiplier
from a 10 percent change in parameter)

Farm multiplier

Nonfarm
Parameter Total Farm nontradable multiplier
(percent)

Eight intermediate demand coefficients

Increase of 10 percentin al a,,; and a;,,; 1.0 1.6 2.0

Decrease of 10 percent in al a,,; and a, -1.0 -1.6 -1.6
Four value-added shares

Increase of 10 percentin v; -8.3 -7.9 -7.8

Decrease of 10 percent in v 9.0 9.4 8.5
Two nontradable marginal budget shares

Increase of 10 percent in by, and by, 18.4 29.1 18.6

Decrease of 10 percent in b, and b,,,, -13.5 -21.3 -13.4

Source: Calculated from model results, with incorporation of changes indicated relative to the baseline. Each
changeisinisolation.

Notes: In the notation, the sectorsj = at, mt, an, mn. The changes in the multipliers are for simultaneous
changes in, respectively, the eight aj, then the four v; and finally the two bs with asand vs at original
values, that enter each multiplier. Sinceausj + amej + aanj + amnj + v; £ 1, auniformfixed percentagein-
crease in intermediate demand coefficientsis compensated in the cal culations by a decrease in value-
added shares, so that the above relation continuesto hold, and similarly, auniform fixed percentagein-
crease in value-added shares is compensated by a decrease in intermediate demand coefficients. The
rel ationship between multipliers and parametersis nonlinear, such that increases and decreases of pa-
rameters do not necessarily produce symmetric effects.

is associated with a 1.6 percent decrease in the nonfarm multiplier. The effect of an
across-the-board increase of 10 percent in al the value-added shares (vs) without
changing anything elseisto lower multipliersby about 8 percent (for anincreasein vs)
or to raise them by about 9 percent (for adecreasein vs). Changing the MBSs (the bs)
for nontradable goods provokes an elastic response in the multiplier estimates, rang-
ing from an 18 to 29 percent increase in multipliersfor a 10 percent increase in the bs
to a 13 to 21 percent decrease in multipliers for a 10 percent decreasein bs.

In sum, the choice of asis of relatively minor significance for the fina elasticity
estimates. The vs matter much more, but still only half as much asthe MBSsfor non-
tradables, which truly drive the results. This confirms the importance of getting trad-
ability assumptionsright, because erroneously classifying animportant set of goodsas
supply-constrained tradables rather than demand-constrained nontradables severely
reduces multiplier estimates. The reverse also holds: erroneously assuming a good to
be a nontradabl e greatly inflates multiplier estimates.

Decomposition of Growth Multipliers by Source
Themultipliersreported in Table 10 measure the net total effect of exogenousincreases
in income from the tradables sector and are set out as equations (26) (the farm growth

multiplier) and (27) (the nonfarm growth multiplier) in Chapter 3. Both of these equa-
tions can be decomposed into three parts: (1) theinitial tradable income stimulus, equal
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to unity by definition, (2) the net additional income from intermediate demands and con-
sumer respending in the farm nontradables sector ssemming from the initial stimulus,
and (3) the net additional income from intermediate demands and consumer respending
inthe nonfarm nontradabl es sector stemming fromtheinitia stimulus. Thesethree com-
ponents have been calculated separately and set out in Table 12 as 7, 4, and M, respec-
tively. The sum of thethree componentsisthetotal multiplier, alsoreportedin Table 10.
Thus under the national definition of tradability, the total farm growth multiplier
for the poorest one-third of householdsis 3.18, of which $1.00 istheinitial exogenous

Table 12 Sources of income growth from linkages by catchment area, income
group, and ecological zone, Burkina Faso, 1984/85

Income group Ecological zone
Catchment area Poorest third Richest third Sahel Guinean
Farm
Local
Tat 1.00 1.00 1.00 1.00
A 0.09 0.12 0.07 0.14
M 0.16 0.29 0.09 0.31
Total 1.25 141 1.16 1.45
National
Tat 1.00 1.00 1.00 1.00
A 1.65 0.80 1.97 0.92
M 0.53 0.65 0.34 0.66
Total 3.18 2.45 331 2.58
Regional
Tat 1.00 1.00 1.00 1.00
A 3.09 1.58 7.20 1.38
M 0.80 0.92 0.87 0.81
Total 4.89 3.50 9.07 3.19
Nonfarm
Local
Tone 1.00 1.00 1.00 1.00
A 0.06 0.08 0.03 0.10
M 0.28 0.43 0.20 0.44
Total 1.34 151 1.23 1.54
National
Tt 1.00 1.00 1.00 1.00
A 1.72 0.81 2.06 0.94
M 0.67 0.81 0.47 0.82
Total 3.39 2.62 3.53 2.76
Regional
Tont 1.00 1.00 1.00 1.00
A 3.26 164 7.65 142
M 0.96 1.09 1.03 0.98
Total 5.22 3.74 9.68 3.40

Source: Results of the model components.
Notes: T, istheinitia income growth for farm tradables.
T istheinitial income growth for nonfarm tradables.
A isthe farm component of the overall growth multipliers.
M isthe nonfarm component of the overall growth multipliers.
Income terciles are based on annual household total expenditures per adult equivalent.
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shock, $1.65 stems from net new spending on farm nontradables, and $0.53 comes
from net new spending on nonfarm nontradables. In relative terms, 31 percent of the
total increment to income stems from the initial stimulus, 52 percent from net new re-
spending on farm nontradables, and 17 percent on nonfarm nontradables.

Four trends are apparent from the decomposition of farm growth multipliersinthe
top part of Table 12. First, under assumptions of local tradability, the contribution of
nonfarm items (M) to the total multiplier tendsto be higher than the farm component
(4), especidly for the richer households and especialy in the southern Guinean zone,
which has higher agricultural potential. These results are consistent with earlier link-
ages work, which tended to see linkages primarily as the way in which agricultural
growth stimulates nonagricultural growth.

Second, once the assumptions consistent with abigger catchment area are substi-
tuted, the absolute and rel ative contributions of farm items themselvesto overall farm
growth multipliers increases sharply, because so many farm items become nontrad-
able. The two remaining trends are largely related to this finding. Third, the absolute
and relative contributions of farm items to farm growth multipliers tend to be higher
for the poor than the rich, and this relationship escal ates sharply asthe catchment area
expands. Fourth, the relative and absolute roles of farm itemsin farm growth multipli-
ers tend to be more important in the north and the south, when the national and re-
giona definitions of tradability are adopted.

In sum, when the local definition of tradability isused, similar to that in previous
household linkages work, income shocks to the poor or to the north as a region—or
both—stimulate little extraincome growth through linkages. Shocks to the south and
totherelatively rich do better, but they primarily stimulate the nonfarm sector. When a
more satisfactory set of assumptions inherent in a broader national definition of trad-
ability is used, basic foods begin to become nontradables. And decomposition of the
estimated growth multipliers shows that the farm nontradabl es sector accounts for the
majority of net additional income growth from exogenousincreasesin incomesin the
tradables sector, whether or not theinitial income stimuluswas inside or outside of the
farm sector. Income shocks directed to the poor and the north stimul ate the farm sector
in particular once basic foods are designated nontradabl es.

Conclusions

Demand is income-elastic, in increasing order of magnitude, for prepared foods and
beverages, for local nontradable nonfarm items, and for nonlocal nonfoods. Nonfarm
items as awhole, including prepared and manufactured foods, accounted for 23 per-
cent of average whole-sample expenditures and 35 percent of increments to expendi-
tures. These items are important for the future but are numerically of much smaller
importance than basic staples. Basic food staples account for the magjority of both av-
erage and incremental expenditures in the study zones. For the sample as a whole,
coarse grains alone accounted for 59 percent of average expenditures and 53 percent
of incremental expenditures. The comparable figures for the poor and the Sahelian
north are even stronger. These findings are not atypical of the Sahel and suggest that



the tradability assumptions made about coarse grains are central to one' s view of the
potential for productive demand-side stimulus to rural development in these areas.

The tendency in earlier literature to assume that these coarse grains were freely
traded resulted in the implicit assumption that respending of rural incomes on these
itemswasa*“leakage,” inthe sensethat it simply displaced exports of grain from rural
areas or encouraged further imports of grain to the study zone. This assumption erro-
neoudly leadsto the conclusion that the scope for additional demand-led growth from
an initial supply-side shock, asin growth linkages theory, is low.

The concept of acatchment areaimplicit in any regional model is central to esti-
mates of thelevel of growth multipliers. It isnot an arbitrary choice, since only one set
of assumptionsislikely to be consistent with the world asit really is. If local income
growth in northern Burkina Faso doestruly elicit additional sorghum shipments north
from southern Burkina Faso without major priceincreases, asimplicitly hypothesized
in the assumptions underlying the national level of tradability, then this should be the
set of assumptions chosen. Failureto make appropriate assumptions|eadsto strategies
that underemphasi ze the employment-creating potential of income growth intherural
tradables sector through growth linkages.

Defining tradability at the national rather than the local level isareasonable com-
promise. While household-level data of the sort used do not capture al the linkages
implicit in adopting a national catchment area, they do vastly improve estimation of
how initial supply-side shocksto the tradabl es sector can further stimulate economies
that are still semi-open, because of remoteness and poor infrastructure. The estimates
of linkagesfor the national level of tradability in the present study are presumably too
low, since some of the truly national linkages are not captured in the household data
available. This only strengthens conclusions that show high multipliers.

Ignoring the central fact of the nontradability of much of agriculture under alarger
catchment area can lead to growth strategies that are inefficient. Estimation of farm
growth multipliers under the national definition of tradability leads to an overall esti-
mate of $1.88 in net new income from intermediate demands and consumer respending
of aninitial $1.00 in additiona income from the farm tradables sector. The net new in-
come from targeting income shocks to specific subgroups ranges from $1.45 to $2.31.

This points to a central difference between Burkina Faso and areas where food-
grainsare freely tradable because of low relative transfer coststo and from the outside
world. Demand stimulus in rural Burkina Faso is capable of inducing considerable
employment within the farm sector itself. Provided that a sustainable way isfound to
achievetheinitial boost in incomesin the rural tradabl es sector, and provided that the
supply of farm nontradables, such as grain, is somewhat price-elastic, foodgrain pro-
duction itself will provide substantial new employment. This could bethe caseif cash
crop development were to both stimulate demand and, through better infrastructure
and input distribution, increase the elasticity of supply of foodstuffs.

Shocks to rura tradable nonfarm incomes are slightly more efficient at boosting
overall value added than income shocks to farm tradables. The estimated multipliers
were robustly greater (about 7 percent) than those for shocks to farm tradables. The
choice of which rural tradables sector to stimulate depends on comparative advantage
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and not growth multipliers. Both farm and nonfarm tradabl e income shocks increase net
additional employment outside the stimulated sector principally through consumption linkages to
the farm nontradabl es sector.

The tradability issue not only affects one’s view of the scope for agricultural growth linkages to
complement growth strategy, but also one’s view of the consistency between growth and equity
policies. In the model, the relative importance of the farm nontradables sector in providing
additional value added from growth linkages increases greatly with the size of the catchment area
considered. When only local linkages are considered, which is a mistake, income shocks to the
rich create more overall income growth than shocks to the income of the poor, confirming the
conventiona wisdom from Asian linkage studies that there is a trade-off between growth and
equity arising even from differential consumption patterns of the poor and rich.

Thisrelationship is reversed when the more appropriate, national catchments are assumed,
because the poor consume arelatively higher proportion of items that are tradable locally but not
over national borders. At the local definition of tradability, the initial $1.00 stimulus to the farm
incomes of the poorest one-third of households produced an additional net income of $0.25
beyond the initial shock, while the same figure for the richest one-third was $0.41. With the
alternative national definition and assumptions, the net additional increment was $2.18 for the
poor and $1.45 for therich.

To summarize, neglect of the fact that so many rural people in countries such as Burkina Faso
consume items that are nontradable because of high transport costs may have led, logically, to
growth strategies that tend to ignore the potential to achieve multiplied growth through
aleviation of demand constraints for farm items. Theinitial engine of this growth still needs to
come from the rural tradables sector. For agiven initial income influx, growth linkages in the
farm sector are nearly as efficient as in the nonfarm sector. Supply-side policies should continue
to focus on farm products that are likely to be competitive on expanded regional and world
markets, with the knowledge that the true returns in terms of net value added to the economy are
potentially much higher than the income shocks themselves. Realizing the growth potential
offered by strong demand linkages to the farm sector, from both farm items themselves and
nonfarm items, will require a price-elastic supply of those things that rural people wish to
consume more of as their incomes go up. Reaping the fruits of export-led growth will also
require policy attention to increasing the supply of nontradable wage goods such as coarse
grains.

Ultimately the dynamic rural consumer items will be those whose demand is currently income-
elastic, such as services, radios, batteries, beverages, fruits, vegetables, meat, and dairy products.
However, the high average expenditure share for starchy staples suggests that—despite having
dlightly income inelastic demand—they can form either a prime source of growth, or a major
bottleneck to it. The elasticity of the supply of staples with respect to price will determine
whether demand stimulus will lead to real income growth or to the choking off of growth
through rising relative prices of nontradables. In the Burkina Faso case, where nontradables are
probably major wage goods such as food, this could mean that the cost of |abor and therefore the
basic cost of production of farm tradables would also rise.



CHAPTER 5

Southwestern Niger

T his chapter explores growth linkages between the farm and nonfarm sectors in
Niger’srural economy, an economy characterized by households that conduct a
number of highly diversified nonfarm activities. Asin many other parts of the semi-
arid tropics, the natural resource base in Niger is extremely fragile and rainfal is
highly variable acrossand withinyears. Yet population densitieson arableland areris-
ing. Niger isalso subject to astrong commercializing influence from extensive cross-
border trade with Nigeria directly and through Benin (Hopkins and Reardon 1993).
The combined impact of these forces creates pressure on a variable, at-risk agricul-
tural resource base.

Given these circumstances, nonfarm income plays an important role in Niger in
sustaining the livelihoods of rural farmers, assuring household food security, and pro-
viding liquidity for productive investments. Nonfarm activity not only provides in-
come alternatives to households that are currently farming, it may alleviate pressure
on an already fragile and deteriorating resource base. Therefore, understanding the na-
ture of the nonfarm economy, its role within the rural economy, and the conditions
necessary to stimulate its growth is of strategic importance. In particular, given the
prevalence of cross-border trade, devel opment policy cannot ignore the impact of ma-
jor changes in export and import incentives on the rural nonfarm economy.

This chapter addresses these i ssues by examining theimplications of current con-
sumption patterns for growth, using ABSs and MBSs estimated from comprehensive
household survey data. After classifying goods and services by sector (farm or non-
farm) and degree of tradability, growth multipliers are estimated to explore theimpact
of anincreasein tradables sector income on the demand for nontradabl es. Results pro-
vide evidence of large multipliers and strong nonfarm linkages.

An example of the importance of classifying goods by farm or nonfarm sector,
rather than as agricultural or nonagricultural or rural or urban, is provided by compar-
ing the conclusions of the present study with those of 21989 study by Doan and Lewis.
The Doan and Lewis study focused on rural market towns in western Niger to assess
the extent to which they could serve as growth poles. Doan and Lewis concluded that
the potential for income multipliersin market towns and, by extension, in rural areas
of thezoneislow, based entirely on demand considerations (they did not address or as-
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sume supply conditions). More specifically, they concluded that increasesin agricul-
tural incomes are not likely to lead to more diversified economic activitiesin rural ar-
eas, because of the low income base and low effective demand for “nonfarm” (that is,
urban) goods among the rura population. Contrary to Doan and Lewis, the present
study finds high value-added multipliers with great potential for stimulating more di-
versified income sources, provided the right kind of initial income stimulus can be
achieved. Development strategies need to focus both on creating theinitial catalyst for
agricultural exports to coastal countries and on increasing the stimulative impact of
the income generated from these exports.

Background and Policy Context

Niger isavast landlocked country with a 1990 population of 7.7 million and per capita
GNP of US$320 a year (World Bank 1996). It is one of the poorest countries in the
world. Only 12 percent of the country is arable, and nearly 70 percent of the arable
land receives no more than 300 to 400 millimeters of rain, the minimum for rainfed
cultivation (irrigated land accounts for less than 1 percent of arable land). More than
90 percent of the population of Niger lives either along the Niger river or along the
border with Nigeria. Despite its poor resource base, Niger has been largely self-
sufficient in cereal production except during drought years.

The economy is dominated by the rural smallholder sector and uranium mining.
Agriculture (including livestock) is the largest sector of Niger’'s economy. In 1990 it
employed 90 percent of the country’ slabor force and accounted for 36 percent of GDP
(World Bank 1996). In terms of both production and domestic consumption, millet
and sorghum are the principal crops. They account for about 85 percent of total pro-
duction during the main agricultural season and about 80 percent of national caoric
intake. The dominant cropping system involves the intercropping of millet, sorghum,
and cowpeas. Livestock (which are now owned primarily by sedentary farmers, rather
than pastoralists) are an important component of the overall farming system.

Until the early 1970s, livestock and groundnuts were the main agricultural export
products. Groundnuts have since declined in importance, and cowpeas are now
Niger’sleading cash crop with Nigeriabeing the major market outlet. Niger’ sagricul-
ture has stagnated over the last few decades, owing largely to a combination of cli-
matic, economic, and policy factors: recurring droughts, the impact of major policy
changes in neighboring Nigeria, the commodity boom effects of the exploitation of
uranium depositsin the 1970s and the decline in uranium prices after 1983, and the gen-
erd impact of an overvalued CFA francvis-a-visadevaued Nigerian nairaafter 1986.

Uranium has been the principa foreign exchange earner since the mid-1970s.
Sincethe collapse of the uranium market in the early 1980s, the government of Niger's
stated policy has been to replace lost uranium revenue with an increase in agricultural
productivity and exports (1983-87 five-year plan). To move the economy in this di-
rection, the government and its donors embarked on a program of structural adjust-
ment and agricultural price policy reformin 1983. The main goal of this effort, which
has met with only partial success, was to reestablish the competitiveness of agricul-



tural tradables in export markets. These principally include livestock and cowpea ex-
portsto Nigeria.® The nominal devaluation of the CFA franc (FCFA) that occurred in
January 1994 had amagjor stimulative impact on the domestic prices of exportsin Ni-
ger, particularly livestock (Institut du Sahel 1997).

Study Regions and Sample Characteristics

This study uses detailed household expenditure and income data from a survey con-
ducted in Niger between September 1989 and December 1990. The data were col-
lected for a USAID/Niger-funded project called “Household-Income Generating
Strategies and Agricultural Price Policy Impacts in Niger,” which was carried out in
collaboration with the Institut National de Recherche Agricoledu Niger (INRAN) and
the ICRISAT Sahelian Center. The objective of the study was to examine the nature
and determinants of household income-generating strategies and how they condition
the effects of policy changes on production, consumption, and marketing of farm
products, as well asinvestment in farm and nonfarm enterprises.

Fortnightly and monthly interviews enumerated crop and livestock transactions
(purchases, sales, gifts), food and nonfood consumption, crop production, and non-
farm income. The sample consisted of 135 randomly chosen households from fivere-
gions in the Sudano-Sahelian and Sudano-Guinean zones of western Niger. Fifteen
villages were chosen to reflect the diversity of the regionsin accessto markets, infra-
structure, size, and so forth. The survey methodology is described in more detail in
Hopkins and Reardon 1989.

Theregionsincluded in thisanalysisfall administratively within the Dosso dépar-
tement (State) of western Niger and span two agroecological zones—the Sudano-
Sahelian zone and the Sudano-Guinean zone. The Sudano-Sahelian zone (the northern
and southern Boboye survey regions) has an average annual rainfall of 400600 milli-
meters. This zone is moderately poor agroclimatically, with highly variable rainfall
both within and between years. Millet, cowpeas, and some groundnuts are produced,
with low yields per hectare. Livestock husbandry iswidely practiced, but degradation
has led to rapid reduction in grazing aress.

The Sudano-Guinean zone has an average annual rainfall of 600-850 millimeters.
It is bordered to the south and east by Nigeria and to the west by Benin. Thiszoneis
moderately good agroclimatically and considered “high potential,” although current
performanceismodest. Thevariationinitsrainfall fromyear to year islower than that
of the Sudano-Sahelian zone. Millet, sorghum, some maize, cowpeas, bambara nuts,
and groundnuts are produced. Yields are higher and animal traction isused to agreater
extent than in the Sudano-Sahelian zone. Land constraints are less severe than in the
northern zone. Livestock husbandry is an important part of the income-generating
strategies of households.

9 |tisworth noting in this context that Nigeria s recorded imports of livestock productsin 1985, mostly from Europe,
exceeded estimates of Niger'stotal farm sector GDP in the same year (see Delgado 1991).
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Average household size, incomelevels, and asset holdingsarefairly similar across
agroclimatic zones, although there is variation among individual regions (Table 13).
The northernmost region (northern Boboye) has the most degraded resource base and
thelowest annual incomelevel (US$103 per adult equivalent), whilethe southernmost
region (Gaya River) has the highest income level (US$153 per adult equivalent).

Rura households in western Niger have incomes that are well diversified into
nonfarm sources, even by Sahelian standards (Hopkins and Reardon 1993). Income
from activities other than crop and livestock production makes up 52 percent of theav-
erage Sudano-Sahelian household’s income and 43 percent of the average Sudano-
Guinean household’ sincome.

Household income diversification varies in nature by agroecol ogical zone. In the
lower-potential Sudano-Sahelian zone of Niger, diversification strategies are outward
oriented, with migration playing alarge role in household income-generating strate-
gies. Nonfarm activitiestend to be better linked to the economies of local townsand to
migration than to the local crop and livestock economy. Diversification in this zone
helps offset local crop risks and compensates for harvest shortfalls. In the higher-
potential Sudano-Guinean zone, which receives higher and more stablerainfall, diver-
sification is inward-oriented. Nonfarm activities tend to be linked to local crop and
livestock activities and to proliferate where infrastructure is adequate.

Historically, trade has flourished between the coastal and Sahelian economies.
Across Niger'sborder to the south isan economy with 4 times the number of consum-
ersinall of the Sahel and 15 times the number in Niger. The importance of this cross-
border trade, especially in the southern zone, is evident from the substantial share of
household sales and purchases that occurred directly across the border during the
198990 survey period (Table 13). In the Sudano-Guinean zone, 20 to 40 percent of
pulse sales and 30 to 40 percent of livestock sales by householdstook placedirectly in
Nigerian and Benin markets. In addition, 15 to 30 percent of the zone's ceredl is sold
directly in cross-border markets. These magnitudes, although not inclusive of al cross-
border trade, give an indication of the minimum amount of cross-border trade in the
sample zones and in Niger’srural economy more broadly (Hopkins and Reardon 1992).

Classification of Household Expenditures

The detailed nature of the Niger data and the authors' knowledge of the commaodities,
households, and regions where the data were collected permit arigorous and accurate
categorization of individual goods. For example, millet flour (anonfarm nontradable)
is distinguished from unthreshed (with bran) millet (afarm tradable) and from millet
cakes (a nonfarm nontradable). Likewise, traditionally processed peanut oil (a
nonfarm nontradable) is distinguished from imported palm oil (a nonfarm tradable).
Similarly, locally crafted nonfarm tradables, such as palm-frond woven mats, aredis-
tinguished from locally crafted nonfarm nontradables, such as calebasses (gourds
used for utensils). Expenditures on 200 individual food items and 750 nonfood goods
and services are classified: (1) by functional (commodity) category, (2) by sector
(farm or nonfarm), and (3) by tradability.
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Table 13 Selected zone, sample, and household characteristics, Dosso, Niger,

1989/90
Sudano-Sahelian zone Sudano-Guinean zone
Northern Southern Dallol Gaya Gaya
Characteristics Boboye Boboye Maouri Plateau River
Long-term annual rainfall
(millimeters) 450-500  500-550 600-700  700-750  750-800
Sample size (number of households) 23 23 23 20 24
Household size
Average number of persons 7.2 9.0 8.7 7.6 8.7
Average number of adult
equivalents 5.4 6.7 6.7 6.0 6.5
Househood income
Average income level
(USS per adult equivalent) 103 150 110 123 157
Nonfarm income (percent) 36 70 57 34 43
Household assets
Land (hectares) 5.7 6.3 6.4 5.6 5.0
Land cultivated per adult
equivalent (hectares) 11 0.9 10 0.9 0.8
Household cross-border purchases
as share of total purchases (percent)
Cereals 2 1 31 1 15
Pulses 0 0 3 0 0
Livestock 0 0 26 0 53
Household cross-border sales as
share of total sales (percent)
Cereals 0 0 3 0 18
Pulses 0 0 19 3 42
Livestock 0 0 40 0 31

Source: Hopkins and Reardon 1993.

Functional Classification

Food and nonfood goodswerethen classified into 6 broad functional categories: crops
and crop products, livestock and livestock products, stimulants and beverages, con-
sumption nondurables, consumption durables, and services. These groups are further
subdivided into 20 disaggregated categories:
1. Crop and crop products are divided into 8 subcategories: millet, sorghum, and
fonio (alocal grain); maize; rice; pulses; processed staples; by-products; vege-

tables; and other foods.

2. Livestock and livestock products are divided into 2 subcategories. medt, fish,
poultry, and eggs, and fresh milk and butter. Meat includes both live animals
(small ruminantsand fowl) purchased to slaughter for immediate consumption,
as well as cooked and uncooked meat from alocal butcher.

3. Stimulants and beverages are not subdivided further. This category includes

cola nuts, cigarettes, tobacco, coffee, tea, and soft drinks.
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4. Consumption nondurables (frequent purchases) are divided into 3 subcatego-
ries: fuelwood and kerosene, toiletries and soap, and miscellaneous (matches,
batteries, and medicine such as aspirin or Nivaguine).

5. Consumption durables (infrequent purchases) are divided into 3 subcategories:
clothing, furnitureand kitchen utensils, and miscellaneous (for example, jewelry,
flashlights, kerosenelamps, bedding material, and local construction materials).

6. Services are divided into 3 subcategories: socia obligations, transportation
(for example, cart or taxi fares), and miscellaneous (for example, repair serv-
ices, utility [water and wood carrying] services, healer or mystic services, and
cereal milling services).

Farm-Nonfarm Classification

Earlier growth linkages work in Africatended to equate locally produced food with the
farm sector, following Asian precedents and the tendency to distinguish sectors by loca
tion, that is, urban versus rura (King and Byerlee 1977; Haggblade and Hazell 1989,
Doan and Lewis1989). Thefarm or nonfarm distinction is perhaps morerelevant for ru-
ra African economiessinceit alows processed food items (for example, processed ce-
reals such asflour, breads, and cakes, processed vegetables, and processed meat such as
butchered, dried, smoked, and grilled meat) to be appropriately placed in the nonfarm
sector. Given that food processing is one nonfarm activity that is expected to grow most
rapidly during astructural transformation (Haggblade, Hazell, and Brown 1987; Hazell
and Haggblade 1989), it is particularly important to make this distinction.

Consumption durables (kitchen utensils, furniture, and clothing), nondurables
(fuelwood, kerosene, and soap), and services are classified as nonfarm goods and
services. In addition, food items that originate off-farm (while using farm sector in-
puts) are also classified as being in the nonfarm sector (flour, cakes, breads, tomato
paste, canned milk, cooked tubers, spices, grilled meat, and smoked fish). Thisistrue
regardless of whether they areimported or of local origin. Goods that originate on the
farm (unprocessed cereals and pulses, fresh vegetables and fruits, by-products, and
live animals) are classified as farm sector goods.

Tradability Assumptions

For western Niger, theexternal reference market at the national level of tradability (the
national catchment) is the West African regional market, particularly Nigeria. Asin
other chapters, thelocal catchment arearefersto tradability within theimmediate geo-
graphic region (roughly a 100 kilometer radius from the study villages). Nontradables
at thelocal level are hypothesized to be traded freely within this catchment, but are not
traded outsideit. Similarly, nontradabl eswith respect to world markets are assumed to
circulate freely within the West African regional catchment.

Thedetailed nature of the Niger database and the authors' knowledge of the coun-
try allow adifferent technique to be used in this chapter to get around the problem of
aggregating tradables and nontradables. Each of the 950 individual consumption
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items in the survey, as opposed to categories of goods and services, are classified as
tradable or nontradable. Thus, a given category of goods (for example, millet, sor-
ghum, and fonio) can be comprised of both tradable and nontradable items, with
shares attributed to each. Table 14 presents the share of nontradable expendituresin
each category of goods.

For example, at the national market level, only 5 percent of expendituresin the
millet, sorghum, and fonio category were on nontradable items (fonio), while 95 per-
cent were on tradableitems. Millet and sorghum, although clearly nontradables on the
world market, were considered tradabl e at the national level of tradability because of

Table 14 Share of nontradables in consumption expenditures by commodity
group for alternative tradability assumptions, Dosso, Niger, 1989/90

Catchment area

Commodity group Local National Regional
(percent)

Crop and crop products 11 19 84
Millet, sorghum, and fonio 5 5 100
Maize 0 0 0
Rice 0 0 0
Pulses 0 21 58
Processed staples 53 70 100
By-products 45 99 99
Vegetables and spices 26 63 74
Other 12 34 65

Stimulants and beverages 1 1 70

Livestock and livestock products 88 90 100
Meat, fish, poultry, and eggs 86 88 100
Fresh milk and butter 100 100 100

Consumption nondurables 0 5 45
Fuelwood and kerosene 0 14 14
Toiletries and soap 0 0 100
Other nondurables 0 0 12

Consumption durables 12 18 66
Clothing 0 0 66
Furniture and kitchen utensils 27 29 73
Other durables 24 47 47

Services 100 100 100
Social obligations 100 100 100
Transport 100 100 100
Other 100 100 100

Source: IFPRI/INRAN survey data, 1989/90.

Notes: Sinceeach category of goodsisthe aggregate of alarge number of individual items, the numbersinthis
table represent the percent of each category that is classified as nontradable. For example, the proc-
essed stapl e category includes processed coarse grains (millet flour and millet cakes), processed pulses
(cowpea cakes), processed tubers (manioc flour and boiled yams), and bread. Although theseitemsare
in the same commodity grouping, some of theitems are tradable (bread and manioc flour) while others
are nontradable (millet cakes and boiled tubers). As another example, the pulses category includes
cowpesas, groundnuts, and bambara nuts. All are tradable at the local level; only groundnuts and cow-
peas are tradable at the national level, and only groundnuts are tradabl e at the regional (world market)
level. For an explanation of theindividual itemsincluded in each category of goods, seethediscussion
in the text.
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frequent commerce with Nigeria, which served as a much larger reference market.
Pulses such as cowpeas, groundnuts, and bambara nuts are tradable within the local
catchment area, but only groundnuts and cowpeas are tradable at the national level,
and only groundnuts at theregional level. Hence the share of nontradable pul se expen-
dituresincreases from O to 58 percent as the market reference area increases.

Estimation of Multiplier Model Parameters

Following the methodology described in Chapter 3, the fixed-price value-added mul-
tiplier model requires estimation of the following parameters: MBS, value-added to
gross output ratios, intermediate delivery coefficients, and the marginal savingsratio.
However, the sensitivity analysis conducted in Chapter 4 indicatesthat the multipliers
depend overwhelmingly on the tradability assumptionsandthe MBS. Thissection dis-
cusses how each group of parameters was obtained.

Marginal Budget Shares

MBSs are computed using parameters estimated through the Working-L eser model of
consumption described in Chapter 3 (see equation 4). The explanatory variables used
in estimation of the Working-Leser equations are presented in Table 15. Household
size and composition (age and gender distribution) are key variables influencing
household expenditure patterns. An important factor affecting household expenditure
patternsis the liquidity of the household. Two measures of liquidity are incorporated
into the model. Net total credit as a share of total expenditures reflects the ability of
households to obtain credit from moneylenders and shopkeepers.!® Earned nonfarm
income as ashare of total income by contrast reflects the ability of householdsto gen-
erate cash income from nonfarm sources.

Inrural African households, consumption from own production isalarge share of
household expenditures. The effect of the household’ s ability to feed itself for the du-
ration of theyear is captured by including the production sufficiency ratio (PSR) asan
explanatory variable. The PSR indicatesthe ability of ahousehold to usethefactors of
production at its command, such as farm size and land quality, to meet the Food and
Agriculture Organization of the United Nations' (FAQ’s) minimum caloric require-
ments of 2,280 kilocalories per adult equivalent per day.

The market village dummy variableisincluded to capture the effect of higher lev-
elsof infrastructure (for example, aweekly market) on consumption. Lastly, dummy
variablesfor each region and agroclimatic zone are incorporated to reflect geographic
differences, such asoverall level of infrastructure and proximity to borders, and agro-
climatic differences (in soils and rainfall, for example).

10 Total credit isthe sum of net consumption and net production credit and includes both cash and in-kind credit. To-
tal credit was used because consumption and production credit are highly fungible.



Table 15 Independent variables included in the Engel function regressions,

Niger

Description Name Unit
Intercept INTERCEPT FCFA
Reciprocal of per capitatotal expenditure VUTEXPPC FCFA
Log of per capitatotal expenditure TEXPPCLN
Household size POP Persons
Household size / per capita expenditure POP_XC
Number of adult females (over 15) as portion of family size SHAF Percent
SHAF / per capita expenditure SAF_XC
Number of female children (5-14 years) as portion of family size SHEF Percent
SHEF / per capita expenditure SEH_XC
Number of infants (under 5) as portion of family size SHI Percent
SHI / per capita expenditure SI_XC
Dummy variable for market village: market village = 1;

nonmarket village = 0 MKT2
Market village / per capita expenditure MKT2_XC
Production sufficiency ratio PSR Percent
PSR / per capita expenditure PSC XC
Total credit as share of total expenditures STCX Percent
STCX / per capita expenditure STCX_XC
Nonfarm earned income as a share of total income SH_NONFE Percent
SH_NONFE / per capita expenditure SHFE_XC
Dummy variable for region two: Region 2 = 1; otherwise = 0 DUMREG2
DUMREG?2 / per capita expenditure REG2_XC
Dummy variable for region four: Region 4 = 1; otherwise = 0 DUMREG4
DUMREG4 / per capita expenditure REG4 _XC
Dummy variable for region five: Region 5 = 1; otherwise =0 DUMREG5
DUMREGS / per capita expenditure REG5_XC
Dummy variable for market group:

Sudano-Guinean = 1; Sudano-Sahelian =0 DUM_MG3
DUM_MG3/ per capita expenditure MG3_XC

Note:  Region 2 is Southern Boboye; region 4 is Gaya Platea; region 5 is Gaya River. The region 1 dummy
(Northern Boboye) was not significant. Region 3 (Dallol Maouri) is represented by the intercept.

Technical Parameters

Value added and intermediate delivery parametersto the farm sector were calculated us-
ing the detailed input/output farm budget datafrom the IFPRI/INRAN Niger survey. Pa-
rameters for the nonfarm sector were based on datafrom a SAM for Niger (Dorosh and
Nssah 1991). The savingsratio isthe one derived from the Burkina Faso data and con-
sidered areasonable estimate for the Sahel. The technical parameters used in the model
aregivenin Table16. The numbersreflect thefact that more hired labor wasused in crop
productionin Niger than in Burkina Faso, for example, as evidenced by the higher coef-
ficients for nonfarm, nontradable intermediate deliveries in Niger.

11 The sensitivity analysis of the estimated multipliers to parameter assumptionsin Chapter 4 found that a 1 percent
change in intermediate demand coefficients was only associated with a 0.1 percent change in the multiplier. Given
the range within which multipliers are interpreted, it can be assumed that this simplification has little effect on re-
sults.
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Table 16 Technical parameters used in growth multiplier calculations, Dosso,
Niger, 1989/90

Farm sector Nonfarm sector

Coefficients Tradable Nontradable Tradable Nontradable
Intermediate deliveries from

nontradable farm sector 0.00 0.12 0.06 0.03
Intermediate deliveries from

nontradable nonfarm sector 0.09 0.12 0.10 0.20
Value-added shares 0.51 0.75 0.49 0.69
Savings ratio 0.06 0.06 0.06 0.06

Sources: For the farm sector, intermediate delivery and value-added parameters were derived from IFPRI/
INRAN input-output farm budget data, 1989/90. For the nonfarm sector, these parameterswere calcu-
lated using secondary data from a social accounting matrix for Niger (Dorosh and Nssah 1991). The
savingsratio is based on Burkina Faso estimates (see Chapter 4 for details).

Note:  Regiona definitions of tradability were used to compute the above coefficients.

Household Expenditure Patterns

Growth linkages analysis largely concerns the strategic implications of consumption
patterns. Oncethetradability of goodsand servicesisestablished, the estimated MBSs
by sector are central to the multipliers obtained. Interpreting results often requires a
more disaggregated view of consumption response to income changes than categories
such as “farm nontradables,” for example, alow. Therefore the present section will
discuss expenditure patterns in considerable detail, disaggregated by the goods and
services group, agroecol ogical zone, and income group.

Table 17 summarizesthe expenditure behavior of rural Niger’shouseholdsfor the
overall sample average and by agroecological zone. ABSs provide aview of therela-
tive magnitude of different products in the household’ s current budget. Marginal ex-
penditure shares, on the other hand, provide aview of how householdswill allocatein-
crements to income. In both cases, they are expressed in percentages and sum to 100
across goods and services groups.

Overall Expenditure Patterns

Food 2 accountsfor nearly three-quarters of the average expenditure of sample house-
holds. Although, as Engel’s Law predicts, the budget share of food decreases as in-
comes increase, nearly 60 percent of any additional expenditure will still be spent on
food, while 40 percent will be allocated to nonfood goods and services. The impor-
tance of food in both average and incremental expendituresindicatesthat the capacity
of the farm sector to respond to increased demand as incomes rise will be akey factor
in the success of rural growth strategies.

12 Food includes crop and livestock products in both processed and unprocessed form.
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Locally produced coarse grains (millet, sorghum, and fonio) account for the larg-
est single share of both average expenditures (39 percent) and incremental expendi-
tures (18 percent). This suggests a strong rural demand for locally produced coarse
grainsasincomesrise. Livestock and livestock products account for 9 percent of total
household expenditures, with 13 percent of any increase in income spent on these
products. Of this 13 percent, 10 percent of incremental income will be spent on meat
and 3 percent on milk.

There are a number of specific food items whose budget shares will rise with in-
creasesinincome. They includein ascending order of their MBSs: meat, pul ses, vegeta-
bles (including onions, fresh and dried gumbo, fresh tomatoes, tomato concentrate,
cooked leaves, and some spices), maize, milk, other foods (for example, fruits, tubers,
oils, canned and powdered milk, and sugar), and by-products (for example, cowpeafod-
der and millet stalks). To the extent that these food items are nontradable, rural growth
can befurther stimulated through an income increase in the farm tradables sector that is
spent on them. In value terms, 85 percent of total expenditures on meat are on nontrad-
ables at the local level (that is, they represent expenditures on raw and cooked meat
rather than live animals for daughter), 100 percent of total expenditures on milk are on
nontradables, 45 percent of espenditures on by-products, and 26 percent of vegetables
and spices.

Nonfood goods account for 14 percent of total expenditures and services account
for 10 percent. Spending on these broad categories will increase as incomes in-
crease—25 percent of additional income will be spent on nonfood goods, while 16
percent of any increase in income will be spent on services. Thus, farm sector growth
has the potential to increase the demand for nonfood goods and services. Again,
whether this trandates to a stimulus for growth in the local economy depends on the
tradability of the nonfood items demanded. To the extent that theincreaseinincomeis
spent on local nontradables (for example, locally made furniture and kitchen utensils,
baskets, and all services), thelocal nonfarm economy will get aboost from anincrease
in farm income. About 25 percent of furniture and kitchen utensils and miscellaneous
durables are categorized as nontradables at the local level.

A larger share of nonfarm goods are classified as nontradables with respect to
world markets. For example, 100 percent of all toiletries and soap, 66 percent of cloth-
ing (regionally fabricated cloth), 73 percent of furniture and kitchen utensils (metal
beds, plates, and pots), and 47 percent of other durables (metal trunks and sheets) are
al nontradables. Most of these products are locally manufactured in neighboring
coastal countries, especially Nigeria. Thus, aboost to the farm tradables sector in Ni-
ger, due to devaluation of the FCFA for example, is likely to increase demand for
cross-border products manufactured in Nigeria on the income side, although the price
effect will be to discourage consumption of imports (Hopkins and Reardon 1992).

Expenditure Patterns by Agroecological Zone

Disaggregation of sample expenditure patterns and multiplier analysis by agroeco-
logical zones helps identify differences in the type of multiplier growth that can be
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achieved in each of them and those sectorsthat are most likely to be stimulated by the
spending of increased household incomes.

Coarse grains (millet, sorghum, fonio, and maize) account for 45 percent of the
Sudano-Sahelian household budget and 42 percent of the Sudano-Guinean budget
(Table17). MBSs are also similar across zones—23 versus 25 percent. However, the
composition of theincremental coarse grain budget (between thelocally produced and
theimported coarse grains) differsgreatly. The MBS for millet, sorghum, and fonio is
70 percent greater in the higher potential Sudano-Guinean zone, compared with the
Sudano-Sahelian zone. Nearly a quarter of any increase in income will be spent on
millet, sorghum, and fonio in the Sudano-Guinean zone—only 1 percent will be spent
on maize.

In the Sudano-Sahelian zone, on the other hand, only 14 percent of any increasein
income will be spent on locally produced coarse grains; 9 percent will be spent on
maize. Virtually no maize is produced in this zone. The demand for maize is filled
largely by imports from Benin, Ghana, and Nigeria. Maize produced in the Sudano-
Guinean zone (largely in the Fadama areas along the Niger river) is mostly for home
consumption; little enters commercial channels.

Sudano-Guinean households have larger coarse grain stocks from own production
than do Sudano-Sahelian households.*® During the hungry season, when local coarse
grain stocks are low and relative millet prices are at their highest levels, maize ac-
counts for nearly a quarter of total cereal caloriesin the Sudano-Sahelian zone (Hop-
kinsand Reardon 1993). The householdsin the Sudano-Sahelian zone substitute com-
mercially available imported maize for locally produced coarse grains to fill their
cereal needs during the hungry season.

Maizeis often substituted for local coarse grainsin western Niger if itspriceislow
enough relative to millet and sorghum. This lends support to the classification of millet
and sorghum astradablesin western Niger at thelocal and national levels. Furthermore,
if upward pressure is placed on millet and sorghum prices, as aresult of increased de-
mand induced by linkages, maizeimportsfrom Benin, Ghana, and Nigeriawill increase.

Expenditure patterns (average and marginal) for livestock and livestock products
are similar across agroecological zones (the ABSis 9 percent and the MBS is 15 per-
cent). In the Sudano-Sahelian zone, livestock and livestock products have the same
relative importance aslocally produced coarse grains. Income growth will put consid-
erable pressure on local milk and meat supplies.

Expenditure Patterns by Income Tercile
When expenditure patterns are summarized acrossincometerciles (Table 18), food, as

expected, represents a smaller share of total expenditures in the top third of sample
households than in the bottom third of households (two-thirds versus three-quarters).

13 For the 1989 and 1990 harvest years, households in the Sudano-Guinean zone, on average, had a three-months
greater supply of grain from own production in stock than did farmers in the Sudano-Sahelian zone..
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In terms of increments to income, the poor spend 62 percent of additional income on
food and therich, 56 percent. Although these MBSsare quite similar, the composition
of theincremental food basket isdifferent. Therich will spend more of any additional
income on livestock products (17 versus 11 percent) whilethe poor will spend moreon
crop and crop products (51 versus 40 percent).

The poor allocate alarger share of their budget to locally produced coarse grains
than therich do (45 versus 34 percent). And, the poor spend more of any incrementsto
income on local coarse grains than the rich do (20 versus 14 percent). The ABSsfor
maize, on the other hand, are similar between lower and upper tercile households (4
percent), but the MBSs are two times greater in the lower tercile households (6 versus
3 percent). Thus, millet and sorghum are preferred coarse grains in the diets of rural
people in Niger; expenditure elasticities for maize decrease rapidly with increases in
income, whereas millet and sorghum expenditure elasticities are constant across in-
come terciles. At 1.6, the expenditure elasticity for maize is highly elastic in lower-
tercile households and barely inelastic (0.9) in upper-tercile households, while the ex-
penditure elasticity for millet and sorghum are both near 0.4.%

The ABSfor livestock and livestock productsissimilar acrossterciles (9 percent)
but the MBS is 55 percent greater in the upper tercile (17 versus 11 percent). Rela-
tively wealthier householdswill spend more of any incrementsto income on livestock
products than local coarse grains (17 versus 14 percent), whereas poorer households
will spend a higher share on local coarse grains than on livestock products (20 versus
11 percent).

Compared with poorer households, wed thier householdshave dightly higher ABSs
(16 versus 12 percent) and MBSs (22 versus 19 percent) for nonfood goods. The upper
income tercile also spends 11 percent of its income on services, while the lower tercile
spends 9 percent. Interestingly, and contrary to expectations, the poor will spend amuch
higher proportion of any increment to income (20 percent) on services than the rich
(only 12 percent). To put thisin context, the poor will spend the same share of any incre-
ment to income on services as on locally produced coarse grains (20 percent).

The largest category of service expenditures are “socia obligations.” This cate-
gory includes contributions made to other householdsfor various ceremonies (such as
baptisms or marriages) but does not include religious expenditures, which are placed
in the “other” category.

One possible explanation for the high share of incremental income that the poor
allocateto services, given that expenditureson servicesarelargely itemsrelated to the
creation or alleviation of social obligations, is the “socia security” factor. Poorer
households tend to be more dependant on the goodwill of others, and therefore they
spend alarger share of incrementsto income to cement social relations. In the higher-
potential Sudano-Guinean zone, the MBS for servicesis greater for the rich than for
the poor (13 versus 5 percent), whilein the lower-potential Sudano-Sahelian zone, the
MBS for services is greater for the poor (21 versus 13 percent). The finding that

14 Also Chapter 4 on “Food Consumption” in Hopkins and Reardon 1993 for additional support of this point.
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growth multipliersarelarger for lower-tercile househol dsisin part driven by the mag-
nitude of the MBS for services in poor households.

Expenditure Patterns by Sector

The tradability assumptions underlying Table 14 can be combined with the expendi-
ture pattern datasummarized in Tables 17 and 18 to estimate the shares of total house-
hold income and increments to household income that are allocated to each of four
sectors: farm tradables, farm nontradables, nonfarm tradables, and nonfarm nontrad-
ables. These are basic data for assessing whether household income growth will
stimulate production of demand-constrained goods (nontradables), and whether
growth will be on the farm or nonfarm side.

As can be seen in Table 19, ABSs and MBSs for nontradables as a group are
higher in the Sudano-Sahelian zone, whereas expenditures on tradables are higher in
the higher potential Sudano-Guinean zone, with its proximity to the border. Thus,
Sudano-Sahelian households consume more locally produced nonfood goods as in-
comes rise, while households in the Sudano-Guinean zone consume more imported
goods. The sample zone with the easiest access to Nigerian markets (the Dallol
Maouri Sudano-Guinean study region) has the lowest MBS for nontradables (41 per-
cent at the preferred national definition of tradability), while the Sudano-Sahelian re-
gion further from the border has ahigher share (45 percent). Thisillustratestheimpact
of proximity to the border. The MBS is substantially higher in the Northern Boboye
subsample (not shown), the farthest region from the border.

When disaggregated by income terciles, demand for nontradables as a group is
income-elastic (MBS > ABS), but significantly more so for the poor than for therich
at the national level of tradability. In Table 18, demand for services by the poor playsa
preponderant role in explaining this result. Various farm nontradables such as certain
pulses and by-products also have a higher income elasticity of demand. Using the al-
ternative assumptionsfor aregional level of tradability (with world markets), demand
for nontradables is income inelastic for both rich and poor, largely because Niger's
millet and sorghum, which account for large expenditure shares, are nontradabl eswith
respect to the world market.

Growth Multipliers

In the summary of growth multipliersin Table 20, the numbers represent the total net
additionsto average household income in dollarsthat result from aninitial incomein-
crease of $1.00 in the tradable farm or nonfarm sectors. The values depend on which
of the mutually incompatible definitions of tradability ischosen: local, national, or re-
gional. In keeping with the discussion in Chapter 3, the appropriate set of assumptions
is embodied in the definition using the national level of tradability. “Local” and “re-
gional” results are offered primarily to show the sensitivity of results to the set of as-
sumptions chosen, particularly elasticity of supply. Sources of economic growth can
be decomposed and attributed to new spending on demand-constrained, nontradable
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Table 20 Growth multipliers and decomposition of multipliers under alterna-
tive tradability assumptions for initial income shocks to tradable
farm and nonfarm sectors, Dosso, Niger, 1989/90

Tradable farm Tradable nonfarm
Sample subgroup Local National Regional Local National Regional
Overall sample
Tradables 1.00 1.00 1.00 1.00 1.00 1.00
Farm nontradables 0.21 0.29 0.90 0.24 0.32 0.95
Nonfarm nontradables 0.56 0.67 1.44 0.60 0.72 151
Total multiplier 177 1.96 3.34 1.84 2.03 347
Sudano-Sahelian zone
Tradables 1.00 1.00 1.00 1.00 1.00 1.00
Farm nontradables 0.20 0.25 0.83 0.22 0.28 0.88
Nonfarm nontradables 0.54 0.66 1.36 0.58 0.70 143
Total multiplier 1.73 191 3.18 1.80 1.98 331
Sudano-Guinean zone
Tradables 1.00 1.00 1.00 1.00 1.00 1.00
Farm nontradables 0.21 0.27 128 0.23 0.30 1.35
Nonfarm nontradables 0.45 0.53 1.38 0.48 0.57 145
Total multiplier 1.65 1.80 3.67 172 1.87 381
Lower expenditure tercile
Tradables 1.00 1.00 1.00 1.00 1.00 1.00
Farm nontradables 0.19 0.26 0.98 0.22 0.29 1.04
Nonfarm nontradables 0.65 0.76 1.58 0.70 0.81 1.66
Total multiplier 1.84 2.03 357 191 211 3.70
Upper expenditure tercile
Tradables 1.00 1.00 1.00 1.00 1.00 1.00
Farm nontradables 0.25 0.34 0.82 0.27 0.37 0.87
Nonfarm nontradables 0.49 0.62 1.35 0.53 0.66 143
Total multiplier 1.74 1.96 3.18 181 2.02 3.30

Source: IFPRI/INRAN survey data, 1989/90.

In the summary of growth multipliersin Table 20, the numbers represent the total net
additionsto average household income in dollarsthat result from aninitial incomein-
crease of $1.00 in the tradable farm or nonfarm sectors. The values depend on which
of the mutually incompatible definitions of tradability ischosen: local, national, or re-
gional. In keeping with the discussion in Chapter 3, the appropriate set of assumptions
is embodied in the definition using the national level of tradability. “Local” and “re-
gional” results are offered primarily to show the sensitivity of results to the set of as-
sumptions chosen, particularly elasticity of supply. Sources of economic growth can
be decomposed and attributed to new spending on demand-constrained, nontradable
goods and services (including new intermediate demands) in either the farm or the
nonfarm sector.

For example, the second set of four numbers in the first column in the upper
lefthand corner of Table 20 (the Sudano-Sahelian Zone) should be interpreted as fol-
lows: assuming local tradability, a $1.00 increase in household incomes from an out-
side event affecting tradableswill lead to $0.20 of additional income from spending on
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farm nontradabl es, and to $0.54 of additional income from spending on nonfarm non-
tradables. Thus, thetotal multiplier is1.73, and the net extragrowth from spending on
demand-constrained items (that is, from growth linkages) is $0.73.

Elastic supply of the nontradable items demanded is a reasonabl e assumption for
the study zones, although less so in afew specific cases. Milk, for example, might bea
casewheretherelative price would need to increase substantially and to stay high over
a considerable period of time in rural Niger before producers would find a way of
meeting increased demand through increased production.

Six points emerge from Table 20. First, regardless of the tradability assumption
used, multipliersfor Niger—asfor the other countries—are larger than previous Afri-
can linkage studies have shown. The national reference market definition yields a
multiplier of 1.96.

Second, linkages with the nonfarm economy appear stronger than previous stud-
ies suggest, and in fact stronger than other countriesin the present study. For western
Niger overall, the additional income generated in the nonfarm sector is 2 to 2.5 times
that of the farm sector. The additional income accruing to the nonfarm sector from a
$1.00 shock to the farm tradables sector is $0.54, while that to the farm nontradables
sector isonly $0.20. Thus, of the $0.73 of indirect gain, 74 percent is generated in the
nonfarm economy. Third, in western Niger, multipliers are larger for the poorest one-
third of households than for the richest one-third (5 percent larger using the national
definition).

Fourth, farm-nonfarm linkages appear to be stronger for poorer households: income
incrementsto |ower-income househol ds stimul ate the nonfarm sector more than income
shocksto the upper-income households. A $1.00 increasein incomefrom farm tradables
for lower income households generates $0.76 of additiona incomein the nonfarm sec-
tor, versus only $0.62 for upper-income households. Thisresult isdriven by thefact that
the poor spend $0.35 of each additional dollar on nonfarm nontradables, as opposed to
$0.26 spent by the rich (Table 19). The richest one-third of households spend $0.33 of
each additional $1.00 on nonfarm tradables, while the poor spend only $0.17. The con-
sumption preference of therich for tradableitemsrepresentsaleakage fromtheloca ru-
ra economy from the standpoint of net income generation.

Fifth, the size of the multiplier isdriven largely by the consumption spending pat-
terns of rural households. Consumption linkages account for 79 percent of multipliers
in Niger. Sixth, multipliers for increased income in the nonfarm tradables sector, as
would bethe case if Niger exported rural handicrafts, are of the same order of magni-
tude as those for increments to income in the farm sector. The multipliers from stimu-
lating farm or nonfarm income are not significantly different. However, the ability to
promote sustained growth in the tradables sector, which is essential to jump-starting
sustained growth overall, will depend on the comparative advantage of farm tradables
versus nonfarm tradables, an issue not investigated in this report.
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Conclusions and Policy Implications

Two strategic questions are addressed in this chapter. First, what should the thrust of
policy bein order to maximize and sustain economic growth made possible by pol-
icy reforms that promote farm tradables in rural areas? Second, what policies can
promote the development of nonfarm incomes and employment in western Niger,
thereby alleviating some of the pressure on afragile natural resource base to supply
livelihoods from farming? There are five sets of conclusions of direct relevance to
these two questions.

First, the consistently high farm multipliers under different assumptions (zone,
tradability, and income group) suggest that rural demand-led growth isfeasible under
the variety of aternative hypotheses about supply and demand constraints embodied
inthethree alternative sets of assumptionsabout tradability. A considerable amount of
extragrowth can be achieved by boosting rural incomes, stimulating demand for non-
tradable goods, and bringing underemployed resourcesinto production. In most cases
the additional growth from linkages to the nontradables sector was at least aslarge as
the initial income stimulus from the tradabl es sector.

Second, development strategies that boost rural incomes broadly, by putting
money in the hands of many rura consumers, will have a large overall impact on
growth, especially compared to policiesthat put money in the hands of afew large pro-
ducers. Theanalysisindicatesthat 79 percent of additional growth from spending new
income from tradables on demand-constrained items (that is, growth linkages) is at-
tributable to consumption demand, and only 21 percent to intermediate demands for
nontradable inputs used in production. The conclusion is that widespread stimulus to
demand-constrained sectors will be primarily from the consumption side.

This insight is further supported by the multiplier analysis by income tercile,
which shows that income in the hands of the poorest third of households stimulates
more overall growth (has a higher multiplier), and more growth in the nonfarm sector
(more of the multiplier comesfrom the nonfarm sector), than isthe casefor therichest
one-third of households.

Third, the research showsthat increasesin farmincome are an efficient way to
stimulate growth in therural nonfarm sector. Increasesin cash crop or livestock in-
comes, for example, will lead to at |east as much growth againin thingslike trans-
portation services, processed food items, local handicrafts, and local nontradable
foods. Two-thirds of the additional growth from aninitial income stimulusisinthe
nonfarm sector.

Alternatives for promoting rural nonfarm employment are unlikely to achieve
sustained or widespread success. The nonfarm tradables sector is not negligible, with
an ABS of 20 percent and an MBS of 25 percent (assuming national tradability). Yet,
few areasin the study zone appear to have a comparative advantage in exporting non-
farm items; afew niche activities such as processed foods, salt extraction, and woven
mats cannot provide awidespread boost to income. Most nonfarm tradabl es consumed
in the zone are importables (clothing, kitchen utensils, assorted other consumer du-
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rables, fuel, toiletries, and other nondurables). Policies directed specifically toward
producing these items locally are likely to fail.

However, nontradable nonfarm items, such as services, some processed foods,
and local utensils and furniture, account for 47 percent of incremental household
spending. Theseitems cannot be competitively imported to the zone (or exported from
it); stimulating widespread local demand for them will lead to widespread local
growth in these activities, provided barriers to entry do not prevent local people from
expanding production.

The conclusion is fundamental: finding a way to boost rural household incomes
broadly and in a sustained fashion (that is, automatically, year after year) isthe way to
stimulate growth in nonfarm employment. Direct support to nontradable, nonfarm
enterprises, in the absence of a sustained market for the product driven by another
income source, cannot create growth in this sector. Since most viable nonfarm produc-
tion activities are nontradables, they should be approached first on the demand side
and then on the supply side.

Fourth, nonfarm linkageswill amplify rural growth, but only thetradable (supply-
constrained) sectors can serve asthe stimulus. Which tradabl e activitiesto promote on
the supply sideis primarily amatter of comparative advantage. Although not explored
in this study, the need for widespread income growth pointsto the farm tradables sec-
tor. Livestock, hides, onions, and pulses, for example, arethe only exportswidely pro-
duced in the study zones at present. To stimulate growth in the nontradables sector,
new income must be continually infused from outside the zone, and attention must be
paid to improving the elasticity of supply of the items demanded.

Calculations of returns to promoting the supply side of tradable activities should
take into account not only the direct, but also the indirect benefits from linkages-
induced growth. As the results indicate, these may be at least as large as the direct
benefits themselves. Interventions on the supply side would include agricultural re-
search, extension, and infrastructure.

Fifth, rural growth Strategies aso require enhancement of the supply-responsiveness
of the goods and services demanded as rural incomesrise. Increasesin local demand
for tradables are (somewhat heroically, in the case of Niger) assumed to be automati-
cally met by increased imports (or reduced exports) of the item in question, at aprice
determined by markets outside the zone of analysis. Increases in local demand for
nontradables, the driving force of linkages, only serve to boost local incomesiif they
are trandated directly into increased local production of the itemsin question.

Policy playsabig role both in ensuring that newly demanded tradables arein fact
freely available in local markets, through lowering costs of distribution, and in di-
rectly facilitating the supply-response of local production of nontradables. Commod-
ity groups with high MBSs such as millet and sorghum, milk, and meat, require par-
ticular attention. Since 13 percent of incremental income in rural areas is spent on
livestock products, increased attention should befocused on thelivestock sector to en-
ableit to meet both growing domestic demand as incomes rise and export opportuni-
ties, as devaluation of the CFA makes the sector more competitive.
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Government should pay particular attention to maize, animportable. Widespread
income growth in rural Niger would put considerable pressure on local grain
supplies, as shown by the high MBS for coarse grains. In zones such as the Sudano-
Sahel, income growth will lead to demand for maize imports, at the same time that
Niger’s recent devaluation will make maize imports considerably more expensive.
Theresulting upward pressure on priceswill stimulatelocal coarse grain production
further. Unlessthelocal supply of these grainsiselastic, their pricewill riserelative
to exportables, cutting into the profitability of the latter.



CHAPTER 6

The Senegalese Groundnut Basin

T his chapter examines sources of farm-nonfarm linkages in Senegal’s Ground-
nut Basin, a highly commercialized cash-cropping zone with relatively good
transport and commercial infrastructure by West African standards. Since the early
1980s, groundnut production—which represents the bulk of the Senegalese farm
tradables sector—has stagnated. Both area planted and aggregate production have
declined for a number of reasons. Structural adjustment reduced subsidized input
distribution and credit programs, making it difficult for farmersto obtain groundnut
seed and fertilizer. The agricultural policy by the government undertaken inthe mid-
1980s al so shifted agricultural investment from the rainfed Groundnut Basin to the
newly developed irrigated zonesin the Senegal River basin. Thisreduced both abso-
lute and relative investment in extension and research for rainfed crops, particularly
groundnuts (an exportable) and millet (a major food staple). Higher priorities were
given to rice (amajor importable) and maize. The full implications of these policies
for overall growth in the Groundnut Basin cannot be fully understood without exam-
ining the production and consumption linkages between the groundnut sector and
the rest of the rural economy.

Description of the Study Zones, Data, and Sample
Study Zones

The southeastern and central parts of the Groundnut Basin were sel ected because they
have different agroclimatic and infrastructural endowments. The central part of the
Groundnut Basin is characterized by lower and more variablerainfall, ashorter grow-
ing season, and sandier, less fertile soils than the southeastern part of the basin. The
center is al'so more densely populated and is served by more developed commercial
and transport infrastructure than the southeast (Table 21). Differences in population
density and infrastructure are the result of the introduction of groundnut productionin
the center several decades before it became popular in the southeast. Although, infra-
structure is less well developed in the southeast, there is substantial extralegal trade
across the nearby Senegambian border.
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Table 21 Zone characteristics, southeastern and central Groundnut Basin,
Senegal, 1989/90

Southeastern Central

Characteristic Groundnut Basin Groundnut Basin
Rural population 144,229 958,819
Population density (per square kilometer)

Rural only 31 52

Rural and urban 32 67
Percent of rural population in market villages 15 17
Long-term range of rainfall (millimeters per year) 700-1,000 500-700
Length of rainy season (months) 6 4-5
Soil quality Rocky plateau, some clay Sandy, ferric, and leached
Vegetation Densely wooded savanna  Sparsely wooded savanna

Source: Kelly et a. 1993, using ISRA/IFPRI survey data, 1989/90.

Principal cropsin both zones are millet and groundnuts. In addition, secon-
dary cropsrequiring alonger rainy season such as maize, sorghum, and cotton are
also grown in the southeast. Animal husbandry is important in both zones. In the
central basin, household livestock holdings are fewer and are predominantly small
ruminants. Cattle ownership is more common in the southeast, where pasture is
more abundant (see Tables 22 and 23). The study zoneis part of the expansion area
of the classic Senegalese Groundnut Basin—the latter dating back to the nine-
teenth century—where commercialized smallholder groundnut cultivation wasin-
troduced before the Second World War, and particular progress was made during
the expansion of cash cropping in the 1960s.

Data

Data analyzed for each zone cover one full year.’® The data are a subset of data col-
lected for the IFPRI/ISRA study, “ Consumption and Supply Impacts of Agricultural
Price Policiesin the Groundnut Basin and Senegal Oriental” (Kelly et al. 1993). The
three villages covered in each zone were purposely selected to be representative of
the zone and to include one market village.'® Households were selected randomly
from all households in each village. The sample for the present work covered 34
households in the central Groundnut Basin and 35 households in the southeastern
Groundnut Basin.

The IFPRI/ISRA data set contains demographic, expenditure, and income data.
Fortnightly interviews provided a 24-hour recall on food consumption and expendi-

15 Because of problemswith missing data, the periods covered are not identical for each zone. The southeastern data
set covers October 1, 1989 through September 30, 1990, while the data for the center covers April 1989 through
March 1990.

16 Households in market villages were intentionally oversampled to permit better analysis of the impact that infra-
structure has on production and consumption behavior. Sample averages are weighted to correct for oversampling,
and dummy variables in the regression analyses capture the infrastructure effect.
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Table 22 Sample household characteristics, southeastern Groundnut Basin,
Senegal, 1989/90

Sample means (n = 35)

Characteristic Overall sample  Poorest third Richest third Market village
Persons per household 13.60 18.03 10.95 11.29
(9.65) (15.68) (3.46) (4.71)
Share of females3 15 years 0.28 0.20 0.31 0.31
in the household (0.09) (0.06) (0.10) (0.10)
Share of males3 15 yearsin 0.23 0.25 0.24 0.24
the household (0.09) (0.12) (0.08) (0.07)
Share of females3 5and < 15 0.14 0.14 0.16 0.13
years in the household (0.09) (0.10) (0.09) (0.11)
Share of males® 5and < 15 0.12 0.18 0.04 0.10
years in the household (0.14) (0.19 (0.06) (0.13)
Share of children < 5 yearsin 0.23 0.23 0.25 0.23
the household (0.12) (0.14) (0.09) (0.10)
Age of household head 41.66 44.45 41.50 39.92
(12.51) (18.00) (8.42) (7.23)
Hectares of land cultivated 12.21 13.84 9.73 9.40
(8.19) (11.15) (4.86) (6.54)
Amount of agricultural
production loans and food 11,028 13,267 7,492 6,445
loans received (FCFA) (13,348) (16,254) (12,083) (9,276)
Noncrop income per capita? 1,639 767 2,187 2,347
(1,369) (642) (1,416) (1,538)
Number of cattle owned 3.26 145 5.75 5.50
(6.46) (3.70) (9.36) (9.58)
Share of Wolof households 0.91 1.00 0.83 1.00
(0.28) ) (0.39) )
Share of sample households 0.34 0.09 0.58 1.00
in market villages (0.48) (0.30) (0.51) )
Annua household expenditure 41,248 29,670 52,668 45,906
per capita (FCFA)P (11,026) (6,250) (5,784) (7,884)

Source: IFPRI/ISRA survey data, 1989/90.

Notes: Income terciles are based on annual household expenditure per capita. The overall sample averageis
weighted to adjust for oversampling in market villages. Standard deviations are in parentheses.

aNoncrop income was earned during the harvest year October 1, 1988—-September 30, 1989.

bData cover harvest year October 1, 1989-September 30, 1990.

tureand a 15-day recall on nonfarm product purchases, crop production activities, and
nonfarm income. Monthly interviews provided a full 30- to 31-day recall for less
frequent nonfood expenditures, livestock transactions, and most nonfarm income
data. Data on frequent, repetitive purchases (cigarettes, colanuts, and condiments, for
example) were collected using a quarterly 15-day recall.’

17 For more details on survey methods see Fall, Kelly, and Reardon 1989.
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Table 23 Sample household characteristics, central Groundnut Basin,
Senegal, 1989/90

Sample means (n = 34)

Characteristic Overall sample  Poorest third Richest third Market village
Persons per household 11.28 10.54 10.27 12.05
(5.60) (4.79) (6.16) (6.87)
Share of females3 15 yearsin 0.41 0.40 0.46 0.38
the household (0.12) (0.12) (0.13) (0.12)
Share of males3 15 yearsin 0.36 0.42 0.43 0.45
the household (0.16) (0.17) (0.17) (0.14)
Share of females3 5 and < 15 0.12 0.16 0.13 0.10
years in the household (0.12) (0.11) (0.11) (0.09)
Share of males?® 5and < 15 0.19 0.17 0.19 0.21
years in the household (0.13) (0.17) (0.12) (0.14)
Share of children < 5 yearsin 0.19 0.19 0.21 0.21
the household (0.13) (0.16) (0.09) (0.14)
Age of household head 40.29 50.73 48.18 51.82
(12.43) (11.34) (11.36) (12.31)
Hectares of land cultivated 9.78 7.39 11.67 8.47
(8.96) (2.87) (13.23) (8.11)
Amount of agricultural
production and food credit 19,705 19,895 19,855 22,105
received (FCFA) (23,581) (20,225) (28,475) (32,835)
Noncrop income per capita® 1,823 607 3,535 3,528
(3,337) (389) (5,579) (5,443)
Number of cattle owned 115 0 0 1.27
(4.07) (0) (0) (2.83)
Share of Wolof households 0.79 0.64 1 0.91
(0.42) (0.50) (0) (0.30)
Share of sample households 0.32 0.09 0.45 1
in market villages (0.47) (0.30) (0.52) 0)
Annua household expenditure 49,044 33,086 70,111 61,025
per capita (FCFA)P (21,648) (5,179) (26,366) (31,100)

Source: IFPRI/ISRA survey data, 1989/90.

Notes: The poorest third and richest third of households are the lower and upper income terciles based on an-
nual household expenditures per adult equivalent, including incomein kind. The overall sample aver-
ageisweighted to adjust for oversampling in market villages. Standard deviationsarein parentheses.

3Noncrop income was earned during the harvest year October 1, 1988—-September 30, 1989.

bData cover harvest year April 1, 1989-March 31, 1990.

Characteristics of Sample Households

Tables 22 and 23 present summary statistics of the structural characteristics of house-
holds. Aswill be discussed later, a set of these variables is used to estimate the Engel
functions for each zone, as described in Chapter 3. The tables present average values
for each zone. Also shown are averagesfor three subsets of each zoneto illustrate vari-
ability associated with income group and proximity to market infrastructure. Total ex-
penditure per capitais used to rank households into income categories.
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Household size is larger in the southeast (14 people per household on average)
thanin the center (11 people per household). Farmsin the southeastern Groundnut Ba-
sin cultivate moreland (12 hectares versus 10) but land cultivated per capitaisjust un-
der 1 hectare in both zones.

Average annua consumption expenditures are approximately 41,000 FCFA per
capitain the southeast and 49,000 FCFA in the center. Average expendituresin market
villages are higher than sample averages in both zones (46,000 and 61,000 FCFA re-
spectively). Average expenditures by the wealthiest third of sample households (53,000
FCFA in the southeast and 70,000 FCFA in the center) are substantially greater than
those of the poorest third of househol ds (30,000 and 33,000 FCFA, respectively). Live-
stock holdingsand credit received by householdsfor food and farm inputs are extremely
variable; standard deviations are consistently larger than mean values, but care must be
taken in making generdizations in view of the small sample. Standard deviations are
also larger than means for noncropping income per capitain the central Groundnut Ba-
sin; in the southeast they are dightly smaller than mean values.

Characteristics of Farming Systems and Agricultural Markets

Agricultural productioninthe Groundnut Basin has strong backward linkagesthrough
demand for groundnut seed, animal traction services, and hired labor. Since the 1980
collapse of the government-financed input distribution and credit program, use of fer-
tilizer, fungicides, and insecticides is much more limited than previously.® The ab-
sence of credit has severely limited purchases of new traction equipment but probably
increased demand for equipment repairs made by local blacksmiths. Although low de-
mand for chemical inputs and new equipment may be constraining aggregate output,
low demand for imported inputs means that groundnut production has smaller |eak-
ages than other Sahelian cash crops that require large amounts of fertilizer and pesti-
cides (cotton and irrigated rice, for example).

Forward production linkages are also important. Most cereal processing is till
performed manually by members of the household. Home processing isnot counted as
an expenditure because data to value the services were not available. Inclusion of
home processing “expenditures’ would, however, increase the forward production
linkages considerably. Liberalization of cereal marketsin the mid-1980s madeit pos-
sible for private individuals to assemble and market cereals, several sample house-
holds earn nonfarm income from cereal marketing.

Marketing and processing of cash crops (groundnuts and cotton) continue to be
government controlled. The groundnut marketing structure licenses alimited number
of privatetradersto purchase groundnuts at the farmgate and transfer them to Senegal -
ese processing facilities. Groundnut marketing provides local households with some

18 For example, in 1989/90 sample households used no fertilizer on groundnut crops and fewer than 5 percent used
fertilizer on cereal crops.
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opportunities for nonfarm wage income, but restrictions on local processing of
groundnuts severely limits the potential for forward linkages to be realized locally.

Household Expenditure Patterns

Table 24 presents the average annual expenditures per capita by zone for nine catego-
ries of goods and services. Differences across zones are not large, but the lower-
income central zone spends a larger share of income on food (78 percent versus
72 percent), while the higher-income southeastern zone spends a larger share on non-
food products, particularly manufactured final goods. The composition of cereal ex-
penditures (not shown in thistable), differs substantially across the samples from the
two zones, with the center spending 15 percent on imported rice, while the southeast
spends only 4 percent.

Of the three definitions of tradability discussed in Chapter 3—laocal, national, and
regional—the results here are again obtained using the national definition. National
estimates are compared with local and regional estimates only when the sensitivity of
resultsto the different assumptions underlying the various definitions of tradability is
considered. And each good and serviceisalso categorized by production sector (farm
and nonfarm), permitting assessment of the extent to which the sector receiving the
exogenous increase in income influences the size of the multiplier. The classification
of goods and servicesis presented in detail in Table 25.

The local catchment area covers the geographic space within a 100-kilometer ra-
dius of the three sample villages representing each zone. Because market and road in-
frastructure arerelatively well developed in the Groundnut Basin, most farm goods at
thelocal level aretradables. The proximity of the southeastern Groundnut Basinto the
Gambian border and the porous nature of the border makeit difficult to distinguish be-
tween goods of Gambian versus Senegal ese origin; thus, the national catchment area

Table 24 Average annual per capita expenditure by product, southeastern
and central Groundnut Basin, Senegal, 1989/90

Product group Southeastern Groundnut Basin Central Groundnut Basin
(FCFA) (percent) (FCFA) (percent)
Cereadls 13,694 33.2 17,802 36.3
Processed foods 9,281 225 13,046 26.6
Meat, fish, and dairy 2,681 6.5 4,071 8.3
Pulses 2,392 5.8 2,354 4.8
Fruits and vegetables 1,815 4.4 1,128 2.3
Total food 29,863 72.4 38,401 78.3
Manufactured final goods 8,786 21.3 8,190 16.7
Handicrafts 1,402 3.4 883 1.8
Energy 908 2.2 785 16
Service 289 0.7 785 16
Total nonfood 11,385 27.6 10,643 21.7
Total current expenditure 41,248 100 49,044 100

Source: IFPRI/ISRA survey data, 1989/90.
Note:  Theyear ranfrom October to September in the southeast and from April to March in the central basin.



Table 25 Classification of goods into farm and nonfarm and tradable (T) and
nontradable (NT) categories, southeastern and central Groundnut
Basin, Senegal, 1989/90

Item Local National Regional
Farm goods
Imported starches (rice and wheat) T T T
Other starches (fonio and tubers)? T NT NT
Coarse grains® T NT NT
Pulses
Groundnuts T T T
Cowpeas? T T NT
Locally processed meat and fish? T T NT
LivestockP T T NT
Fresh meat, fish, milk, and eggs NT NT NT
Fruits and vegetables
Tomato, cabbage, eggplant, carrot, and other? T NT NT
Pepper, onion, mango, gumbo, spices, leaves,
and sorrel NT NT NT
Nonfarm goods
Other foods, drinks, and tobacco
Cola nuts and regional spices T T NT
Vinegar, soft drinks, and herbal drinks? T NT NT
Cigarettes, processed milk, coffee, tea, salt, sugar,
processed spices, and vegetable oil T T T
Ice, groundnut butter and cake, processed grain,
snack foods, and local spices NT NT NT
Nonfood goods and services
Imported manufactures
Medicines, toiletries, housewares, furniture, cloth,
clothing, linens, cleaning supplies, stoves, spare
parts, electronics, jewelry T T T
Senegal ese manufactures
Matches, furniture, soap, bleach, batteries, cloth,
and clothing? T NT NT
Loca manufactures and handicrafts
Housewares, jewelry, pottery, medicines, furniture,
and basketwork NT NT NT
Energy
Wood, charcoal NT NT NT
Gas, gasoline, kerosene, and oil T T T
Services
School, medical, tailor, laborers, hairdressing,
transport, and so forth NT NT NT

Source: Authors' classification based on IFPRI/ISRA survey data, 1989/90.
3tems change from tradable at the local level to nontradable at the national level.
bltems change from tradable at the national level to nontradable at the regional level.

includes both Senegal and the Gambia. Tradables at the national level are defined as
all goods imported to or exported from the Senegal -Gambia region.

Moving from the local to the national catchment area assumptions, the major
changein the classification of the goodsisthe movement to nontradables (and thusthe
demand-constrained group), of coarse grains, fonio, tubers, some vegetables, some

85



processed food and drink, and some Senegal ese manufactures (itemsidentified by the
a superscript in Table 25).

The regiona catchment area includes Senegal and all contiguous countries plus
Coéte d'Ivoire.’® The major change in moving from the national to the regional catch-
ment area is the reclassification as nontradable of cowpeas, processed meat and fish,
livestock, and some processed foods (itemsidentified by the superscript 4 in thetable).

Multiplier Model Parameters
Consumption coefficients

MBSs are estimated using the modified Working-Leser model, as outlined in Chap-
ter 3. After numerous attemptsto use the same set of explanatory variablesfor thetwo
zones, running both individual and pooled models, it was decided that better estimates
could be obtained by using slightly different specificationsfor each zone. Explanatory
variables common to both zones are per capita expenditure, household population,
cultivated area in hectares, and the dummy variable for market village.

The market village dummy is highly significant (positive for tradables and negative
for nontradables) in the modelsfor farm productsin the center zone but not at al signifi-
cant in the southeast. The household population variable is most often significant for the
nonfarm sectors and goods. Total expenditure is only significant for nonfarm tradables
in the center, probably because of a high degree of multicollinearity between the per
capita expenditure variable and other variables. Farm size is a significant explanatory
variablefor farm tradablesin the southeast and for nonfarm nontradabl esin the center.

In the central zone, the model includes the share in household population of adult
females 15 years or older, the share of adult males 15 years or older, the share of fe-
mal es between the ages of 5 and 15, and the share of al children less than 5 years of
age. For the southeast, these disaggregated variables posed greater problems of multi-
collinearity than they did in the center. Therefore, more aggregated demographic vari-
ables—theshareof al females5 yearsof ageor older and the share of all males5years
of age or older—are used to specify household age and gender composition.

The shares of adult women and of children under five years are significant ex-
planatory variables for farm tradables and nontradables in the center (more women
means morefarm tradables, particularly imported cereals). Thisiscontrary to expecta-
tions, since having more women provides more labor for processing coarse grains, re-
ducing the need for imported rice. The household composition variables are not sig-
nificant in the model for the southeast. Two other variables—noncropping income per
capita and the number of beef cattle—are used in the southeast; their inclusion in the
model for this zone improved model fit and the significance of parameters. Con-
versaly, in the center, including the age of the household head and the household's

19 The countries contiguous to Senegal are Guinea Bissau, Guinea Conakry, Mali, and Mauritania. The Céte
d’lvoire, athough not a contiguous country to Senegal, is aso included in the regional catchment area because high
volumes of colanuts and fruits are traded between the two.



ethnic group as explanatory variablesimproved the model’ sfit and the significance of
the parameters.? Mean values and standard deviations for the explanatory variables
arereported in Tables 22 and 23.

Regression fits are generally satisfactory for the four sector-level models (trad-
ables and nontradables, and farm and nonfarm, permuted) with adjusted R squaresin
the 0.6 to 0.7 range for the center and the 0.4 to 0.7 range for the southeast. Goodness-
of-fit for the national level modelsis generally better than those for the local and re-
giona models. Regression modelswere also run for the 20 more disaggregated goods
categories shown in Table 25. The models for products comprising asignificant share
of expenditurein all households (cereals, for example) had good statistical properties,
models for goods that represent a zero level of expenditure for many households (en-
ergy, for example) had poor statistical properties.

Production and Savings Coefficients

Table 26 provides a list of the value added, intermediate deliveries, and savings pa
rameters used in the multiplier model for each zone. Given that these parameters do
not vary substantially when definitions of tradability change, one set of estimates
based on the national definition of tradability is used for all three catchment areas.

Table 26 Technological coefficients and savings ratio used to calculate growth
multipliers in southeastern and central Groundnut Basin, Senegal,

1989/90
Farm Farm Nonfarm Nonfarm
Sector tradables nontradables tradables nontradables
Southeastern Groundnut Basin
Intermediate deliveries from
nontradabl e sectors
Farm 0.28 0.03 0.01 0.03
Nonfarm 0.09 0.07 0.10 0.20
V& ue-added/gross output 0.63 0.89 0.49 0.69
Central Groundnut Basin
Intermediate deliveries from
nontradabl e sectors
Farm 0.40 0.05 0.01 0.03
Nonfarm 0.03 0.04 0.10 0.20
Value-added / gross output 0.57 0.94 0.49 0.69

Sources:. See text for derivations; data are from the IFPRI/ISRA surveys, 1989; Martin 1988; and Chapter 4.
Notes: Valuesin thetable are estimated using the nationa definition of tradability; the same values are used
for multiplier estimatesin all catchment areas. The savingsratio is 0.06 in both basins.

20 There are several plausible explanations for some variables working in one zone but not in another. In the south-
east, the sample households are ailmost entirely Wolof, which reduces the value of an ethnicity variable. Also more
cattle are owned, and there is more variability in levels of ownership across households than in the center. The non-
cropping income variableisonly available for afull harvest year (October 1 through September 30); this period does
not correspond with the period covered by the data for the center zone (April 1 through March 31).
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Intermediate deliveries of hired labor and other purchased inputsto the farm trad-
ables sector (groundnuts) and to the farm nontradables sector (coarse grains) are esti-
mated using | FPRI/ISRA labor data and depreciation costs for traction egquipment re-
ported in Martin 1988. A high seeding ratio and cost of groundnut seed account for the
large coefficients or intermediate deliveriesfrom farm nontradablesto farm tradables.
The coefficients for intermediate deliveries from the nonfarm nontradables sector to
the farm sector are lower, and they represent use of hired labor and depreciation on
animal traction equipment. Use of animal traction is ubiquitousin the Groundnut Ba-
sin and causes the intermediate deliveries coefficients from nonfarm to farm to be
higher for Senegal than for other countries where animal traction is less common.

Coefficients for the four other categories of intermediate deliveries and the sav-
ingsratio are taken from the Burkina Faso analysis presented in Chapter 4. Thesein-
termediate delivery coefficients are generally small. And as the sensitivity analysis
conducted in Chapter 4 showed, they are unlikely to influence multiplier results
strongly, particularly for the nonfarm sector, which aso has low value-added shares.
The 6 percent savingsrate is considered areasonable estimate of savingsfor West Af-
ricain general; it isused here asit isin the other two West African cases.

Marginal Budget Shares and Implications for Growth Multipliers
Results for the Overall Sample, by Zone

TheMBSsin Tables 27 and 28 show, for each definition of tradability, the share of an
additional dollar of income spent on selected tradable and nontradabl e goods by sam-
ple households. The discussion in this section concentrates on results obtained using
the national definition of tradability and concludes with some genera observations
about the sensitivity of the results to changes in assumptions about the elasticity of
supply embodied in the different levels of tradability.

The most striking result is the relatively large MBS for tradables (0.65 in the
southeast and 0.68 in the center) versus the relatively small share for nontradables
(0.35 in the southeast and 0.32 in the center). Of the four countries covered in this
study, Senegal has the smallest marginal expenditures on nontradable consumption
goodsand, therefore, theleast potential to realize indirect growth by relieving demand
constraints.?

The smaller consumption expenditures on nontradables, compared with other
countries are explained by the openness of the Senegalese economy. Households in
the central Groundnut Basin have high MBSs for imported rice (16 percent) and for
nonfarm tradabl es such as housewares, textiles, clothing, and processed foods (17 per-
cent). Thelocal handicraft sector appearsto be lesswell developed in Senegal thanin

21 |n Burkina Faso, Niger, and Zambia, the MBSs for nontradables were found to be 0.67, 0.47 and 0.67, respec-
tively.



Table 27 Average and marginal budget shares by definition of tradability,
southeastern Groundnut Basin, Senegal, 1989/90

Local National Regional
Item ABS MBS ABS MBS ABS MBS
(percent)

Tradables 88.9 87.1 49.8 65.3 345 55.6
Farm 451 22.6 14.6 12.3 8.5 59
Imported starches 3.9 6.0 39 6.0 3.9 6.0
Coarse grains 29.3 9.0 0 0 0 0
Pulses 58 0.8 5.8 0.8 4.6 -0.1
Preserved meats and livestock 49 55 4.9 55 0 0
Fruits and vegetables 12 13 0 0 0 0
Nonfarm 43.8 64.5 35.2 53.0 26.0 4.7
Processed foods 212 28.0 21.2 28.0 12.0 19.7
Manufactured final goods 204 33.6 11.8 221 11.8 221
Energy 22 29 2.2 29 22 29
Nontradables 111 12.9 50.2 34.7 65.5 49.4
Farm 48 0.1 354 104 40.3 15.9
Starches 0 0 29.3 9.0 29.3 9.0
Fruits and vegetables 3.2 0.4 4.4 17 4.4 17
Meats, milk, and fresh fish 1.6 -0.3 1.6 -0.3 6.6 5.2
Nonfarm 6.3 12.8 14.9 24.3 252 335
Services 0.7 13 0.7 13 0.7 13
Handicrafts 34 9.4 4.7 14.4 4.7 14.4
Processed foods 13 4.0 13 4.0 11.6 13.2
Manufactured final goods 0.9 -19 8.2 4.6 8.2 4.6
Energy 0 0 0 0 0 0

Source: Estimated from IFPRI/ISRA survey data, 1989. See Table 25 for the commodity composition of each
group.
Notes:. ABSisaverage budget shares; MBS is marginal budget shares.

some of the other countriesin the Sahel, perhaps because households have easier ac-
cess to inexpensive imported products or ones manufactured in Dakar.

It is probable that the introduction of groundnuts as a cash crop in the late 1800s
wastheinitial stimulusfor the more open Senegal ese economy. When the French in-
troduced Senegalese farmers to groundnut production, they also made imported rice
available so that food security was ensured for households moving into cash crops.
Rice has since become one of the principal cereals consumed in Senegal and is grow-
ing inimportance even in zones with adequate coarse-grain production. Early ground-
nut traders also introduced other imports (textiles and housewares, for example)
which they traded for groundnuts or sold to farmers on credit, thereby capturing rights
to the farmer’s groundnut harvest (Amin 1969). This hundred-year history of cash
cropping and imported consumer goods may have stunted growth in the local manu-
facturing sector by reducing both the demand for and the supply of handcrafted non-
farm products (see Hymer and Resnick 1969).

Although overall marginal expenditure on nontradablesis similar across zones,
therelativeimportance of certain nontradable goodsin marginal spending differs. In
general, a larger share of incremental income goes to nonfarm products such as
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Table 28 Average and marginal budget shares, by definition of tradability,
central Groundnut Basin, Senegal, 1989/90

Local National Regional
Item ABS MBS ABS MBS ABS MBS
(percent)

Tradables 87.8 85.1 59.5 68.1 51.6 52.7
Farm 45.7 36.1 236 253 18.1 14.6
Imported starches 15.3 15.7 14.4 129 144 12.9
Coarse grains 20.8 75 0 0 0 0
Other starches 0.2 -0.1 0 0 0 0
Pulses 4.8 16 4.8 16 37 17
Preserved meats and livestock 44 10.8 4.4 10.8 0 0
Fruits and vegetables 0.2 0.6 0 0 0 0
Nonfarm 42.1 49.0 35.9 42.8 335 38.1
Processed foods 253 21.2 253 21.2 229 16.7
Manufactured final goods 155 275 9.3 21.3 9.3 211
Energy 13 0.3 13 0.3 13 0.3
Nontradables 11.2 14.9 40.5 31.9 48.4 47.3
Farm 50 3.7 28.1 14.6 325 254
Starches 0 0 21.9 10.2 219 10.2
Fruits and vegetables 21 18 2.3 25 2.3 25
Meats, milk, and fresh fish 3.9 1.9 3.9 19 8.3 12.7
Nonfarm 6.2 11.2 12.4 17.3 15.9 219
Services 1.6 0.2 16 0.2 1.6 0.2
Handicrafts 1.8 7.0 18 7.1 1.8 7.1
Processed foods 13 13 14 13 4.9 5.7
Manufactured final goods 12 2.0 7.3 8.0 7.3 8.2
Energy 0.3 0.7 0.3 0.7 0.3 0.7

Source: Estimated from IFPRI/ISRA survey data, 1989/90. See Table 25 for the commodity composition of
each group.
Notes: ABSisaverage budget shares; MBS is marginal budget shares.

handicrafts and processed food in the southeast, while the center spends more on
farm products such as fruits, vegetables, meat, and fish. However, the center still
spends slightly more on nonfarm nontradabl es than farm nontradables. The center
may spend more on basic foods that are farm products because average incomes
are lower than in the southeast. The center also spends more of itsincremental in-
come on manufactured final goods than the southeast. This can be explained by its
proximity to Dakar: center households can easily purchase nontradable goods
manufactured therein lieu of local handicrafts.

Understanding the differences across zones is important. Once demand con-
straints are removed, elastic supplies of the most-wanted goods will help maximize
growth. The increased demand for nonfarm products in the southeast should not be
difficult to meet because the productstend to be produced during the noncropping sea-
son when labor—the mgjor input—can be easily mobilized. The supply of manufac-
tured final goods produced in Dakar should also be elastic, given that urban unem-
ployment is high. But there is a caveat: wages must not be pushed up by inflation in
prices of staple foods. The MBS for nontradable local cereals is about 10 percent.
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Given that the center has erratic rainfall and degraded soils, zones such as the south-
east, with more productive potential for cereals, must meet the increased demand in
both zones and maintain suppliesto urban areas.

Influence of Markets and Income Groups on Marginal Expenditure

Tables 29 and 30 compare the expenditure patterns of the overall sample with those of
three selected subgroups—the poorest third of households, the wealthiest third, and
households located in market villages. Marginal spending on nontradable goods in-
creasesthe size of the growth multipliers; hence, groupsthat have the largest marginal
expenditure on nontradables receive special attention.

Table 29 Average and marginal budget shares by income group and presence
of market, southeastern Groundnut Basin, Senegal, 1989/90

Overall sample Market village Poorest third Richest third
Catchment area
and sector ABS MBS ABS MBS ABS MBS ABS MBS
(percent)
Loca
Tradables
Farm 45 23 42 41 51 12 39 36
Nonfarm 44 64 46 56 39 60 50 70
Total 89 87 88 97 20 72 89 106
Nontradables
Farm 5 0 5 -3 5 10 4 -8
Nonfarm 6 13 7 6 5 16 7 2
Tota 11 13 12 3 10 26 11 -6
National
Tradables
Farm 15 13 18 19 14 8 16 20
Nonfarm 35 53 39 43 31 59 39 42
Tota 50 66 57 62 45 67 55 62
Nontradables
Farm 35 10 29 19 42 12 27 7
Nonfarm 15 24 13 19 13 21 18 30
Total 50 34 42 38 55 33 45 37
Regional
Tradables
Farm 9 6 14 14 8 1 11 15
Nonfarm 26 45 31 38 21 47 32 37
Tota 35 51 45 52 29 48 43 52
Nontradables
Farm 40 16 32 24 47 19 30 13
Nonfarm 25 33 23 24 24 33 27 35
Total 65 49 55 48 71 52 57 48

Source: Estimated from IFPRI/ISRA survey data, 1989/90. See Table 25 for the commodity composition of
each group.

Notes: ABSisaverage budget shares; MBSis marginal budget shares. The poorest third and the richest third
of households are the lower and upper income terciles, based on annua household expenditures per
adult equivalent, including income in kind valued at market prices.
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Themain analytical resultsfor this section should be taken from the MBSfor non-
tradabl es using the national definition of tradability in Tables29 and 30. The MBS for
nontradables indicates the share of incremental local income that will be spent on de-
mand constrained goods; it isthe main force determining the size of multipliersinthe
model. The tables also give parallel results using the local and regiona definitions of
tradability, to illustrate the sensitivity of results to changes in assumptions. Differ-
encesin MBSsfor agiven definition of tradability across zones reflect differencesin
consumption patterns across zones, since the same mapping of goodsand servicesinto
tradability categoriesis used in both the center and southeast samples.

Using the preferred national definition of tradability, the richest third of house-
holdsin the southeast and the poorest third of householdsin the center spend the most
incremental income on nontradable goods. In the southeast, the difference between

Table 30 Average and marginal budget shares by income group and presence
of market, central Groundnut Basin, Senegal, 1989/90

Overall sample Market village Poorest third Richest third
Sectors and
catchment area ABS MBS ABS MBS ABS MBS ABS MBS
(percent)
Local
Tradables
Farm 46 36 37 12 48 56 39 15
Nonfarm 42 49 51 80 41 28 a7 68
Total 88 85 88 92 89 84 86 83
Nontradables
Farm 6 4 6 2 6 4 6 6
Nonfarm 6 11 6 6 5 12 8 11
Tota 12 15 12 8 11 16 14 17
National
Tradables
Farm 24 25 25 10 23 30 22 15
Nonfarm 36 43 43 71 34 24 40 59
Tota 60 68 68 81 57 54 62 74
Nontradables
Farm 28 15 19 4 32 30 23 6
Nonfarm 12 17 13 15 11 16 15 20
Total 40 32 32 19 43 46 38 26
Regional
Tradables
Farm 18 15 19 1 18 16 18 9
Nonfarm 34 38 37 38 32 33 37 41
Tota 52 53 56 39 50 49 55 50
Nontradables
Farm 33 25 23 13 35 43 26 12
Nonfarm 16 22 20 48 15 8 19 38
Total 49 a7 43 61 50 51 45 50

Source: Estimated from IFPRI/ISRA survey data, 1989/90. See Table 25 for the commodity composition of
each group.

Notes: ABSisaverage budget shares; MBSis marginal budget shares. The poorest third and the richest third
of households are the lower and upper income terciles, based on annua household expenditures per
adult equivalent, including income in kind valued at market prices.
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poor andrichisnot large (33 and 37 percent, respectively). Thedifferenceismore pro-
nounced in the center, where the poor spend 46 percent of incremental income on non-
tradables and the rich only 26 percent. The relative position of households in market
villages also differs by zone. In the center, they spend only 19 percent of incremental
income on nontradables while, whereas they spend 38 percent in the southeast.

Given even arelatively small margin for statistical error, itishard to tell from the
Senegal ese datawhether therich or the poor, or market villagers have a higher propen-
sity to consume nontradables. On amore positive note, the resultsin Tables29 and 30
indirectly make the point—rather strongly—that the more usual practice of assuming
that virtually all goods are tradabl e, and thus only supply-constrained, largely assumes
away the economic complexity of areas such as the central and southeastern basins.
Overal, trying to account for some of this complexity through adoption of the middle
ground—application of the tradability mapping under the national definition—is a
distinct improvement for Senegal over making no assumptions at all.

Growth Multipliers

Estimated farm and nonfarm growth multipliersfor the overall sample and the three sam-
ple subgroups are presented in Tables 31 and 32: households in market villages, house-
holds in the poorest income tercile, and households in the wealthiest income tercile.
Resultsare reported for each of thethree definitions of tradability for purposes of compari-
son, dthough the preferred nationa definitionisoffered asthe correct set of assumptions.

Thefarm multiplier showsthe amount of additional income generated by an exoge-
nousincreasein tradablefarm income (increased income from improved technol ogy for
tradables or from a devaluation, for example). The nonfarm multiplier is the potential
additional income generated by an exogenous increase in tradable nonfarm income if
the supply of nontradables were perfectly elastic (increased income from improved
groundnut processing or food-for-work programs, for example). Thisnet new incomeis
the result of meeting new demand for nontradable items through local production; non-
tradables cannot, by definition, be imported to or exported from the zone.

Using the preferred national definition of tradability, farm multipliersfor the over-
al sample are 2.2 in the southeast and 2.5 in the center. These are significantly large
multipliers, evenif they are subsequently reduced by 30 percent to allow for apossibly
inelastic supply of nontradables or classification of too many items as nontradabl es.

Using the national definition, the share of the farm growth multiplier explained by
consumption expenditures is 54 percent—a smaller share than that found in other
countries covered in thisstudy. Thisisexplained by the unusually strong farm produc-
tion linkages found in Senegal . The value-added share for farm tradablesin Senegal’s
Groundnut Basin is much lower than in other countries. The inputs that reduce value-
added at the level of producer of the final product are all nontradable—groundnut
seed, animal traction services, and hired |abor—and thus have a strong positiveimpact
on the size of the production multiplier (see Table 26).

Wesak production links in the nonfarm sector explain the relatively large differ-
ence between the farm and the nonfarm multipliers. Production linkagesin fixed-price
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Table 31 Value of the regional value-added multiplier, southeastern Ground-
nut Basin, Senegal, 1989/90

Local National Regional
Sample Farm Nonfarm Farm Nonfarm Farm Nonfarm
Overall sample
Tradable 1.00 1.00 1.00 1.00 1.00 1.00
Farm 0.42 0.03 0.63 0.19 0.81 0.33
Nonfarm 0.33 0.30 0.61 0.53 0.92 0.77
Total 1.75 1.32 2.24 1.72 2.73 2.10
Consumption 0.24 0.38 0.54 0.72 0.67 0.82
Market villages
Tradable 1.00 1.00 1.00 1.00 1.00 1.00
Farm 0.37 0.99 0.82 0.14 0.99 0.47
Nonfarm 0.22 -0.76 0.54 0.67 0.73 0.62
Total 1.59 1.23 2.36 1.81 272 2.09
Consumption 0.03 0.13 0.58 0.75 0.67 0.82
Poorest third
Tradable 1.00 1.00 1.00 1.00 1.00 1.00
Farm 0.61 0.17 0.66 0.22 0.92 0.42
Nonfarm 0.44 0.41 0.54 0.47 0.98 0.81
Total 2.05 1.58 2.20 1.69 2.90 2.23
Consumption 0.46 0.66 0.53 0.71 0.70 0.84
Richest third
Tradable 1.00 1.00 1.00 1.00 1.00 1.00
Farm 0.29 0.95 0.59 0.16 0.73 0.27
Nonfarm 0.19 -0.82 0.73 0.63 0.92 0.77
Total 1.48 113 2.32 1.79 2.65 2.04
Consumption -0.19 -0.54 0.57 0.75 0.88 0.81

Source: Results from the model.

Notes: Tradablerepresentstheinitial $1.00 exogenousincreasetoincome. “Total” isthe sum of theinitial in-
crease (1.00) from tradables and the additional spending in the nontradable parts of the farm and non-
farm sectors. Consumption is the proportion of the total multiplier attributable to consumption
linkages. Thiswas calculated as (total multiplier —production multiplier) / (total multiplier —1) x100.
Production multiplierswere calculated by setting marginal budget sharesto zero, that is, consumption
isassumed to be exogenous. These valueswere 1.57 for thefarm and 1.20 for the nonfarm sector. Pro-
duction multipliers do not vary by catchment area or subsample.

multipliers consist of the demand for nontradable inputs, including hired labor. They
can be computed easily here by setting all MBSsto zero, implying the absence of con-
sumption linkages. The remaining part of the estimated multiplier isall attributable to
production linkages. Using this approach, new income generated through production
linkages when the farm sector in the southeast receives an exogenousincome shock of
$1.00is$0.57 whilethat in the nonfarm sector isonly $0.20. I n the center, comparable
numbers are $0.77 and $0.20.

Evidence on the relative contribution to local economic growth of poor versus
wealthy households is mixed. Using national definitions, the poor in the central zone
have substantially larger farm multipliers (3.0 versus 2.3) than the wedlthy. Conversdly,
in the southeast the wealthy have larger multipliers (2.3 versus 2.2), albeit only dightly
so. Similarly, caution should be exercised in comparing multipliersfrom market villages
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Table 32 Value of the regional value-added multiplier, central Groundnut
Basin, Senegal, 1989/90

Local National Regional
Sample Farm Nonfarm Farm Nonfarm Farm Nonfarm
Overall sample
Tradable 1.00 1.00 1.00 1.00 1.00 1.00
Farm 0.77 0.08 1.05 0.27 1.46 0.54
Nonfarm 0.26 0.31 0.43 0.42 0.65 0.58
Total 2.03 1.39 248 1.69 311 212
Consumption 0.25 0.49 0.48 0.71 0.64 0.82
Market villages
Tradable 1.00 1.00 1.00 1.00 1.00 1.00
Farm 0.73 0.05 0.78 0.09 121 0.38
Nonfarm 0.16 0.24 0.34 0.35 159 121
Total 1.89 1.29 212 1.44 3.80 2.59
Consumption 0.13 0.31 0.49 0.54 0.73 0.87
Poorest third
Tradable 1.00 1.00 1.00 1.00 1.00 1.00
Farm 0.77 0.08 1.55 0.61 2.07 0.96
Nonfarm 0.28 0.32 051 0.48 0.30 0.40
Total 2.05 1.40 3.06 2.09 3.37 2.30
Consumption 0.27 0.50 0.62 0.82 0.68 0.85
Richest third
Tradable 1.00 1.00 1.00 1.00 1.00 1.00
Farm 0.81 011 0.84 0.13 1.09 0.29
Nonfarm 0.26 0.30 0.46 0.44 1.04 0.84
Total 2.07 141 2.30 1.57 313 213
Consumption 0.28 0.51 0.41 0.65 0.64 0.82

Source: Results from the model.

Notes: Tradable representstheinitial $1.00 exogenous increase to income. Consumption is the proportion of
the multiplier attributable to consumption linkages. This was calculated as (total multiplier — produc-
tion multiplier) / (total multiplier — 1) x 100. Production multipliers were calculated by setting mar-
ginal budget sharesto zero, that is, consumption is assumed to be exogenous. These values were 1.77
for the farm and 1.20 for the nonfarm sector. Production multipliers do not vary by catchment area or
subsamples.

to those from the overal sample. In the center, households in market villages have
smaller multipliers (2.1) than the overall sample (2.5), the wedlthy (2.3), and the poor
(3.1), using national definitions. The smaller multiplier isdueto larger marginal expen-
ditures on imported rice and tradable nonfarm products. In the southeast, the market has
apositiveinfluence on national multipliers, making them dightly larger (2.4) than those
for the overall sample(2.2), the poor (2.2), and thewealthy (2.3). Itisprimarily expendi-
tures on farm nontradables (coarse grains, meat, milk, fruits, and vegetables) that ac-
count for the larger multiplier in southeastern market villages.

Policy Implications and Conclusions

The Senegal ese Groundnut Basin, atraditional cash crop zone, withessed arapid ex-
pansion of export cropping inthe 1960s, wasthefocus of considerable policy attention
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through parastatals to maintain momentum in the 1970s, and fell on relatively hard
timesin the 1980s. A 50 percent devaluation of the FCFA in January 1994 created the
conditionsfor groundnut producers to benefit from amajor exogenous income shock.
Kelly et a. (1995) estimate that householdsin the central and southeastern Groundnut
Basin could eventually realize a net increase in real income of as much as 16 and 25
percent from devaluation. This is the type of increase in tradable-sector income that
can serve asamotor for broad-based growth in the Groundnut Basin. Yet the high po-
litical and social costs of such a strong policy adjustment underscore the need to en-
sure that maximum advantage is gained from the devaluation. This report shows that
income shocksto groundnut producerswill rapidly lead to pressure on the prices of in-
puts used in groundnut production and on the prices of some consumer goods. It also
suggests where bottlenecks will occur.

In Senegal, attention must be paid to ensure that input costs for production of trad-
able groundnuts, particularly quality groundnut seed and animal traction eguipment,
are not unduly bid up by escalating demand. These items are largely nontradable and
the supply is somewhat inelastic. Even supplies of tradable inputs, such as fertilizer
and other chemicals, may beinelastic asaresult of upstream import policiesor rigidi-
tiesin domestic supply systems. Policymakers also need to ensure that bottlenecks do
not prevent the private sector from operating; this implies paying attention to input-
linked markets such as credit.

Theother mgjor cost of productionislabor, the classic nontradable. Eventsthat af -
fect food pricesrelative to the prices of groundnuts and other exportablesarelikely to
affect production costs of tradables, through wage demandsin the hired labor market
and possibly through farm resource shifts. Since sample households spend 70 to 80
percent of total income and 55 to 60 percent of incremental income on food products,
there is ample reason to be concerned about the potential for exogenous income
growth inthe Groundnut Basin to lead to priceinflation in food products, with apossi-
ble upward pressure on wages.

Increasing demand pressure on food in the Groundnut Basin will not be aproblem
if morefood becomesavailable at constant or declining unit cost. If thisisnot the case,
sustaining growth in the groundnut sector will require afood policy that (1) encour-
ages imports (from foreign or domestic sources) to the cereal-deficit central Ground-
nut Basin and (2) facilitates expansion of local cereal production and marketing in
zones with high productivity potential. Past Senegal ese experience suggests that rela-
tive price declinesfor millet are not likely to encourage massive shifts out of riceinto
millet consumption in places where rice consumption is aready high, such as urban
areas (DIAPER 111 1994). Senegal has considerable scope to prevent rapid escalation
of grain pricesthrough riceimports. But this capacity should be thought of as puttinga
ceiling on the price of millet, not determining it.

Although the Senegal ese Groundnut Basin is more open to world marketsthan the
other study areas, sample households still spend 40 to 50 percent of average income
and about one-third of increments to income on nontradable goods and services. Half
to two-thirds of the marginal expenditures on nontradables are on nonfarm goods and
services. Theseitems do not have aready market outside Senegal at prevailing prices



and transport costs; hence, growth in employment from increased production of these
items has been demand constrained. Promotion of employment in the largely urban,
nonfarm sectors cannot be sustai ned without the growth in purchasing power fromthe
rural tradables sector—in this case, primarily groundnuts.

Estimated farm multipliers show that each new dollar of rura income earned in
the tradabl es sector can lead to approximately $1.00 of additional incomein the zones
studied if the supply of nontradable goods demanded by rural households is elastic
(the range is from $0.75 to $2.11 across zones and definitions of tradability). Any-
where from 25 to 50 percent of these increments occur in the rural honfarm sector.
Thus, in Senegal, one path to sustained increases in nonfarm employment is through
stimulation of the export crops sector.

The share of farm growth multipliers estimated for the Groundnut Basin that can
be attributed to consumption islow for Africa, 40 to 60 percent. Thisis because there
are important backward production linkages to nontradabl e items used in groundnut
production, such aslocal equipment and seed. The multiplier methodology used does
not account for forward production linkages, which can be substantial for someindus-
trial crops such as groundnuts. Neverthel ess, consumption linkages account for anim-
portant share of the action and must not be ignored.

On the hypothesisthat some nonfarm tradables might al so have acomparative ad-
vantage in production in the Groundnut Basin, incremental income was estimated for
the overall sample following an exogenous increase of $1.00 in tradable nonfarm in-
come. Growth multipliers were consistently lower for the nonfarm sector, regardless
of tradability definitions, because of lower production linkages to nontradables. This
result underscores the importance of getting the farm sector moving if general eco-
nomic growth isto be achieved in Senegal.

Also examined isthe extent to which sel ected househol d characteristics—l ocation
in a market village and income class—influence a household’s contribution to eco-
nomic growth through consumption expenditures. The sampleis small, and care must
be taken not to overgeneralize from these within-sample comparisons. No clear pat-
tern emerged with respect to the relationship between the size of the multiplier and in-
comeclass. In the central zone, poor households appear to purchase more nontradable
goodsand servicesfromincrementa incomethan therich do. In the southeast, the pic-
tureis dightly reversed. Thisimplies that targeting programs narrowly to provide an
initial income shock would probably not be useful for growth purposesin Senegal, al-
though poverty aleviation goals might be served. For growth, policymakers should
aim for policies that will produce income increases that are widely spread across a
broad segment of the Senegalese rural population.

Households in market villages appear to have somewhat lower multipliers
than the overall sample, although differences were generally not very large.
Market-village households in the southeastern Groundnut Basin had somewhat
larger multipliers than their counterparts in the central Groundnut Basin. House-
holdsin market villages stand to benefit more from demand-led growth than non-
market village households because the former are more heavily engaged in the
production of nonfarm nontradable goods.
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In sum, this report on the southeastern and central groundnut basins supports the
view that stimulating traditional export agriculture is a viable mechanism for getting
overall rural economic growth going. Although specific studies of comparative
advantage are not undertaken here, conventional wisdom and detailed analysis by
Martin (1988) strongly support the view that Senegal’ s comparative advantage lies in
groundnuts. Stimulating the groundnut sector—by passing on the gains from
devaluation, cost-cutting technological change, and sectoral policy reforms—will lead
to significantly multiplied growth in other sectors. Conversely, it is hard to envision
growth in other sectors of the Senegal ese economy without a continuing income stream
from groundnut exports. Nontradable nonfarm activities cannot provide an entry point
for generalized economic growth because they are fundamentally demand-constrained
activities dependent on a continued stream of demand from other sectors.



CHAPTER 7

Eastern Province, Zambia and Gazaland
District, Zimbabwe

As in previous chapters, this chapter uses available household survey data col-
lected by IFPRI and its collaboratorsfor other purposesto examinetherelations
between farm and nonfarm growth linkages.?? The data set for Zambia permits empiri-
cal estimation of consumption parameters and growth multipliers frominitial growth
in the tradables sectorsin two distinct agroecol ogical regions, with detailed investiga-
tion of differences observed across the distribution of farm sizes. Although the Zim-
babwe dataare more qualitativein nature, they permit aview of significant differences
in household demand patterns between larger commercial farm households and more
traditional, smaller communal sector farms.

The Study Regions

While dataon theimportance of therural nonfarm economy in Zambiaand Zimbabwe
are fragmentary, they generally support Hazell and Haggblade's (1989) figures for
Sub-Saharan Africaasawhol e. Census datafrom Zimbabwe show that, in 1982, about
20 percent of total full-time employment in rural areas and rural towns was in rural
nonfarm economic activity (Zimbabwe, Central Office 1985). In Zambia, Headland
and Lundahl (1983) found that the rural nonfarm economy accounted for 30 percent of
secondary rural employment in two study regions. Due and Mindenda (1985) found
that the rural nonfarm economy contributed 24 percent of total rural cash income in
three provinces in Zambia, and Marter and Honeybone (1976) reported that about 90
percent of rural households received some income from nonfarm activity. Most rural
nonfarm firms are small, averaging only 1.6 workersin Zambia. Women play anim-
portant role in rural nonfarm activities, owning some 60 percent of all rural nonfarm
firmsin Zambia (Milimo and Fisseha 1986).

22 A shorter form of the present chapter covering Zambiaonly and omitting disaggregated results for the expenditure
analysis by total expenditure decile was published in Hazell and Hojjati 1995.
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Zambia

The Zambian data were collected in a study region comprising nine agricultura dis-
tricts in the Eastern Province. The survey was conducted in 1985/86 by ajoint team
from IFPRI, the Rural Development Studies Bureau of the University of Zambia, and
the Eastern Province Agricultural Devel opment Project. A sample of 330 farm house-
holds were selected on a regionally representative basis, and interviews were con-
ducted monthly. Detailed information was collected on al aspects of the household
economy, including sources of income and employment, farm inputs and outputs, and
household consumption of self-produced foods and purchased goods and services of
al kinds. The survey did not include any nonfarm households in local towns (Celis,
Milimo, and Wanmali 1991).

The study region has two distinct agroecol ogical zones—the Eastern Plateau and
the Luangwa Valley. Annual rainfall rangesfrom 850 millimetersto 1,050 millimeters
in the higher-altitude plateau; it is concentrated between the months of November and
April. Agricultural activities are confined to this period. Sowing starts with the onset
of rains and harvesting is completed by the end of May. More than 80 percent of the
human population and all of the cattle are concentrated in the plateau region, and oxen
cultivation is becoming widespread. Farms are larger in thisregion (2.74 hectares on
average) than in the valley.

Maize isthe dominant crop on the plateau, accounting for more than 80 percent of
the cultivated area. Both traditional and hybrid varieties of maize are grown. Hybrid
maizeis cultivated exclusively as a market crop. Groundnuts are the other major crop
inthe plateau region. About 67 percent of the sample householdsused fertilizersin the
survey year, mainly on maize, and morethan 55 percent of the cropped areawasfertil-
ized (Jhaand Hojjati 1993).

Thevalley isthinly populated, receiveslessrainfall, has higher temperatures, and
isheavily infected with tsetse flies, carriersof trypanosomiasis. Maize and groundnuts
areimportant in this zone too, but crops like sorghum, rice, millet, and cotton also oc-
cupy significant areas. Groundnuts and cotton arethe only cash cropsinthiszone. Use
of hybrid maize is practically nonexistent, and fertilizer use is negligible. Thus, all
three magjor technological options—hybrid maize, fertilizer, and animal traction—are
absent from the valley. Farms are smaller in this zone (0.97 hectares on average) and
hoe cultivation prevails. Thevalley regionisalso lacking ininfrastructure and support
systems. Cash income is mostly from nonfarm sources.

Zimbabwe

The study region is Gazaland District in Manicaland Province. Thereis considerable
diversity in the agroecol ogical conditions and farming systemsin theregion. It isuse-
ful to distinguish among communal farming areas and the Middle Sabi and Chipinge
areas where commercial farming is concentrated. The communal areas are character-
ized by poor land and small farm sizes (0.91 hectares on average), whereas Middle
Sabi and Chipinge have rich soilsand much larger farms (averaging 159 and 169 hec-
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tares, respectively). Households in the communal farming areas grow hybrid maize,
local maize, millet, vegetables, fruits, tobacco, and wheat. Cotton, fruits, and vegeta-
bles are dominant in Middle Sabi, and fruits, vegetables, tobacco, and wheat in Chip-
inge. Maize is amuch less important crop in the commercial farming areas.

The survey was conducted in 1987/88 in Gazaland District by IFPRI, Zimbabwe's
Department of Physical Planning in the Ministry of Loca Government, Rural and Ur-
ban Development (Wanmali and Zamchiya 1992). A sample of 297 farm households
were selected to represent the different subregions. Datawere collected on income, em-
ployment, and the amounts of money spent on different goods and services for con-
sumption and farm business purposes. Again, the survey did not include nonfarm house-
holdsintheloca towns. Thedataare not nearly ascomplete asthosefor Zambia, and the
scope of the analysisthat could be undertaken for this study was therefore restricted.

Analysis of Growth Linkages in Zambia
Sources of Farm-Nonfarm Linkages

Conceptually, five different linkages might beimportant in Zambia, two in factor mar-
kets and three in product markets. The factor market linkages involve direct invest-
ment and labor flows among farm and nonfarm enterprises. Product markets include
backward production linkages from agriculture to rural input suppliers and forward
production linkages from agriculture to processors and distributors, and consumer de-
mand linkages generated asaresult of increasing farm incomes. Growth multipliers of
the sort estimated in the present report specifically examine backward production
linkages and consumer demand linkages, which are thought to account for most of the
intersectoral linkagesin zones such as Eastern Province.

Whilefarm activity receipts probably financeinvestment in village-level nonfarm
activity, thereislessevidenceto suggest any significant capital transfersto specialized
nonfarm businessesin the local towns. Thisis partly because many of thesefirmsare
owned by whites and Asians, but also because the dominance of public marketing
agencies undermines the traditional role of the trader in mobilizing surpluses within
the regional economy. The three principal sources of rural household income are own
agriculture, wage agriculture, wage nonagriculture, and local nonfarm business. Mi-
gration, whether long-term or seasonal, is an important factor flow but outside the do-
main of this study. The distribution acrossthe year of the other three principal sources
of income (other than migration) in the sample is shown in Table 33.

For production linkages, farmers purchase inputs for agriculture (backward link-
ages) and require agroprocessing and marketing services (forward linkages) for their
products. Table 34 shows the average per hectare costs of these items for the valley
and plateau, together with a breakdown by farm-size quartile. Farmersin the plateau
region purchase twicethevalue of farm inputsand agroprocessing servicesper hectare
as farmersin the valley. The dominant cost in both regions is fertilizers followed by
milling and, in the plateau, oxen hire. Total per hectare expenditure on local inputsis
only 50 percent larger in the plateau, so the strength of thetotal demand linkagesto the
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Table 33 Seasonality in wage and nonfarm business earnings of the average
farm household in Eastern Province, Zambia

Valley Plateau
Wage earnings Wage earnings
Nonfarm Nonfarm
Month Agriculture Nonagriculture business Agriculture Nonagriculture business

(percent annual earnings in category)

January 8.9 2.3 29 12.3 5.9 9.9
February 11.2 3.8 6.7 111 135 4.4
March 9.0 131 4.0 7.1 111 9.7
April 7.0 154 55 7.1 9.1 6.9
May 39 4.6 0.2 4.2 8.2 0.0
June 6.1 7.1 8.4 7.9 53 12.8
July 17 4.6 10.8 10.3 4.9 6.7
August 31 1.7 7.4 5.2 7.4 6.7
September 6.2 21.7 10.6 10.0 10.3 7.6
October 35 85 19.2 7.8 12.5 9.3
November 20.1 14 12.1 11.2 8.3 8.8
December 19.3 34 12.2 58 35 173

Source: IFPRI, Rural Development Studies Bureau, Eastern Province Agricultural Development Project, and
National Food and Nutrition Commission survey, Eastern Province, Zambia, 1986.

regiona economy isnot aslarge asthe initial differencesin total expenditureswould
suggest. Fertilizer isimported into the region (and country), and henceit represents a
demand leakage as far asthe loca (national) economy is concerned.

Thesmallest farmsuseinputsand milling most intensively in both regions. Thisis
also true for local inputs, so agricultural growth focused on small farms can be ex-
pected to lead to the strongest production linkages within the regional economy.

In addition to recurrent input costs, farmers also make longer-term, on-farm in-
vestmentsthat lead to additional demand linkages to the nonfarm economy. However,
as Table 35 shows, these investment costs are small and are used almost exclusively
for livestock in the plateau region; hence they represent demand linkagesto the farm
sector itself. Investment costs are almost nonexistent among the valley farmers.

Household expenditures for consumption purposes are the dominant type of de-
mand linkages in Eastern Province. The average household spends 1,058 kwacha (K)
on goods and services for consumption each year, compared to K346 for farm inputs,
and K15 for on-farminvestment. Table 36 provides additional detailsabout household
consumption. The average household consumes goods and servicesvalued at K3,191
each year, but since K2,133 are homegrown foods, purchased items only amount to
K1,058 (not shown in thetable). Food, alcohol, and tobacco account for 85 percent of
the total value of consumption and for 47 percent of total purchases. Of the nonfoods
consumed, clothing and footwear and consumer nondurables (such as fuel and soap)
are the most important.

As household incomes increase, the demands for farm inputs and agroprocessing
and marketing servicestypically increasein direct proportion to farm output. But house-
hold consumption demands are more complex, with varying income elagticities of
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Table 34 Mean annual farm input expenditure per hectare by farm size quar-
tile in the plateau and valley regions, Eastern Province, Zambia,

1986
Plateau Valley
Farm size quartile Farm size quartile
All All
Input farms 1 2 3 4 farms 1 2 3 4
(kwacha)

Local inputs 66.46 140.36 56.74 44.72 26.66 42.38 4426 43.63 46.01 36.50
Milling 40.01 87.52 35.68 24.27 14.46 29.29 37.03 3293 2982 20.73
Veterinarian 008 000 004 025 0.02 0.00 000 000 0.00 0.00
Abattoir 075 101 051 092 055 449 098 870 177 564
Hired oxen 1049 2383 802 704 350 000 000 000 000 0.00
Hired tractor 033 000 000 000 132 000 000 000 000 0.00
Hired truck 098 000 39 000 013 000 000 000 000 0.00
Hired other

machinery 025 000 000 0.09 0.09 050 000 000 0.00 176
Repair of tractor

or machinery 9.05 1350 588 11.71 488 463 625 190 689 374
Cooperativefees 058 035 198 001 0.06 0.00 000 000 0.00 0.00
Other 395 1416 068 044 084 347 000 000 753 4.63

Other inputs 152.79 297.34 94.95 113.27 109.04 61.52 137.75 7.76 106.42 16.02
Fertilizer 139.78 283.71 86.63 98.86 93.64 48.50 11455 0.00 87.28 10.87
Pesticides 015 018 011 000 031 073 000 000 198 0.59
Seeds 480 152 486 370 914 320 254 384 526 1.00
Fuel, ail, and

lubricants 070 057 000 09 121 239 1132 000 119 010
Bags purchased 737 1137 334 975 474 6.70 934 392 1071 3.46
Total 219.25 437.70 151.69 157.99 135.70 103.90 182.01 51.39 152.43 52.52

Source: IFPRI, Rural Development Studies Bureau, Eastern Province Agricultural Development Project, and
National Food and Nutrition Commission survey, Eastern Province, Zambia, 1986.

Note:  Farmswereranked by size, then divided into four groups, each having the same number of farms. The
group with the smallest average size is the fourth quartile; that with the largest is the first quartile.

demand for individual commodities. The next section istherefore devoted to an analysis
of how consumer expenditure patternsin the study region respond to incomeincreases.

Household Expenditure Analysis

The measure of total consumption expenditure used in the regressions includes the
value of all foodsgrown and consumed by the households. These foodswere valued at
retail market prices. Estimation followed the procedures outlined in Chapter 3.

The explanatory variables selected for estimation of the budget share equations
arepresentedin Table 37. It isassumed that householdswith larger farmswill have ac-
cessto larger amounts of homegrown foods. Sincethe Z; variables are expressed in per
capitaterms, family size has been included so that the model permits this variable to
influence both the intercept and the slope of the individual Engel functions.
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Table 35 Mean annual farm investment expenditures by farm size quartile in
the plateau and the valley regions of Eastern Province, Zambia, 1986

Plateau Valley
Farm size quartile Farm size quartile
All All
Investment farms 1 2 3 4 farms 1 2 3 4
(kwacha)
Livestock
expenditure 18.28 3430 1261 2349 3.07 122 206 222 000 0.00
Cattle 15.78 30.74 1057 2212 0.00 0.00 000 000 0.00 0.00
Goats 044 176 000 000 0.38 0.07 000 025 0.00 0.00
Pigs 053 167 000 000 104 0.00 000 000 0.00 0.00
Doves 0.02 000 0.00 000 0.00 0.09 000 031 0.00 0.00
Poultry 126 013 204 138 165 106 206 166 0.00 0.00
Machinery
expenditure 006 015 001 000 0.15 0.00 000 000 0.00 0.00

Source: IFPRI, Rural Development Studies Bureau, Eastern Province Agricultural Development Project, and
National Food and Nutrition Commission survey, Eastern Province, Zambia, 1986.

Note:  Farmswereranked by size, then divided into four groups, each having the same number of farms. The
group with the smallest average size is the fourth quartile; that with the largest is the first quartile.

Table 36 Annual consumption expenditure by the average farm household,
Eastern Province, Zambia, 1986

Commodity group Plateau Valley Total
(kwacha per household)

Food, alcohol, and tobacco? 2,495.05 3,128.07 2,634.00
Cereals and cereal products 836.13 942.61 859.50
Fruits, vegetables, and legumes 1,030.77 1,398.05 1,111.39
Meat and fish 323.72 520.00 366.81
All other food (nontobacco) 149.56 100.46 138.78
Alcohol 146.84 152.43 148.07
Cigarettes and tobacco 7.86 14.53 9.30
Clothing and footwear 226.87 113.69 202.02
Consumer nondurables 168.34 93.90 152.00
Durables and housing 98.06 48.23 87.12
Transport 50.12 34.83 46.76
Health and education 41.92 45.92 42.80
Saocial obligations 23.58 34.53 25.98
Total expenditures 3,103.94 3,499.17 3,190.68

Source: IFPRI, Rural Development Studies Bureau, Eastern Province Agricultural Development Project, and
National Food and Nutrition Commission survey, Eastern Province, Zambia, 1986.
3 ncludes the value of home-produced foods consumed by the household.

104



Table 37 Independent variables included in Zambia regressions

Variable Unit
Intercept Kwacha
Reciprocal of per capita expenditure Kwacha
Log of per capita expenditure .

Log of family size Log of people
Log of family size/ per capita expenditure .
Farm size per capita Hectare
Farm size/ total expenditure .
Number of adult females (over 11 years) as proportion of family size Percent
Number of women / per capita expenditure .
Number of adult males (over 11 years) as proportion of family size Percent
Number of men / per capita expenditure .

Age of household head Years
Age of household head / per capita expenditure .
Education of household head Years

Education of household head / per capita expenditure
Dummy for household head:
male=1; female=0
Dummy for agricultural districts:
Chiwizi = 1; otherwise =0
Nkhoka = 1; otherwise =0
Mphata = 1; otherwise = 0
Chipili = 1; otherwise=0
Sinda = 1; otherwise =0
Chaweya = 1, otherwise =0
Kasendek = 1; otherwise = 0
Makangil = 1; otherwise =0
Cash income from off-farm wage and other sources as proportion of total expenditure Percent

Eight dummy variables are used to capture the influence of location on household
expenditure behavior. These variables summarize the combined effects of differences
in infrastructure, distance to nearest town, and other location-specific characteristics.
They are delineated on the basis of local government branches. The ordinary least
squares (OLS) results were statistically satisfactory, and most of the explanatory vari-
ables were significant and of the sign expected.

Thereare 197 food itemsand 58 nonfood itemsincluded in the survey data. Where
relevant, items are also subdivided into those that are locally produced, homegrown,
and imported. Although thisamount of detail ishelpful, some aggregationisdesirable
for the Engel curve estimation because some commodities are strong substitutes for
others, and an expenditure on oneis not independent of the other. Also, where expen-
diture observations are few or the budget shareistiny, individual Engel curves would
be difficult to estimate.

All food and nonfood goods and services are classified into 12 basic groups: cere-
alsand cereal products; fruits, vegetables, and legumes; meat and fish; all other food,;
alcohal; cigarettes and tobacco; clothing and footwear; consumer expendables; du-
rables and housing; transport; health and education; and social obligations.
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Table 38 summarizes the expenditure behavior of the average farm household.
Theseresultswere obtained by evaluating the MBSsand the expenditure e agticitiesin
equations (5) and (7) at the sample mean values for al independent variables.

Together, food, al cohol, and tobacco account for 85 percent of total household ex-
penditures, leaving only asmall share of the budget for nonfoods. Thisis not unusual
in poor agricultural regions. Hazell and Roell (1983), for example, report an ABS for
food of 81 percent for farm householdsin the Gusau region of northern Nigeria. How-
ever, the expenditure elasticity for food, al cohol, and tobacco isless than unity, imply-
ing that its budget share would decline as total incomes increased. This is also re-
flected in the MBS; only K75 of an additional K100 of total expenditure would be
allocated to food, acohol, and tobacco, while K25 would go to nonfoods. Clearly,
farm sector growth hasthe potential to strengthen thelocal demand for nonfoodsin the
Eastern Province region.

Fruits, vegetables, and legumes account for 35 percent of the ABS and 37 percent
of any increment to total expenditure. These shares are unusually large; Hazell and
Roell (1983) report an ABS of only 7.5 percent and an MBS of 8.7 percent for fruits,

Table 38 Expenditure behavior of the average farm household, Eastern
Province, Zambia, 1986

Commodity and locational group ABS MBS Expenditure elasticity
(percent)
Commodity group
Food, alcohol, and tobacco 84.53 74.55 0.88
Cereals and cereal products 28.96 16.71 0.58
Fruits, vegetables, and legumes 34.74 37.25 1.07
Meat and fish 11.65 11.02 0.95
All other food except a cohol 431 4.36 1.01
Alcohol 4.59 5.01 1.10
Cigarettes and tobacco 0.29 0.18 0.64
Clothing and footwear 5.63 8.62 153
Consumer expendables 4.63 5.02 1.07
Durables and housing 217 4.87 2.25
Transport 117 328 281
Health and education 111 1.94 1.74
Social obligations 0.70 172 245
Locational group
Food
Locally produced and purchased 12.82 13.08 1.02
Homegrown 68.97 58.05 0.84
Imported 2.68 342 131
Nonfood
Locally produced 2.90 6.74 231
Imported 12.56 18.71 1.49
Total nontradables 75.87 66.27 0.87
Food 72.96 59.54 0.82
Nonfood 2.90 6.74 231
Total tradables 24.13 33.73 1.40

Source: Estimated from the Working-Leser model in Chapter 3 with data from IFPRI, Rural Development
Studies Bureau, Eastern Province Agricultural Development Project, and National Food and Nutrition
Commission survey, Eastern Province, Zambia, 1986.
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vegetables, and legumes. In Eastern Province, dominant foods in this subgroup are
pumpkins and mangos.

Cerealsand cereal products aso account for asubstantial share of the base budget
(29 percent), but their importance declines quickly as incomes rise. The expenditure
elasticity isonly 0.58, and the MBS (17 percent) is about half the ABS.

All the nonfood groups have expenditure elasticities greater than unity, implying
that they would all increase in importance in the budget if incomesrose. Therdative
increases would be greatest for transport, social obligations, and durables and hous-
ing, whilethelargest absoluteincreaseswould befor clothing and footwear, consumer
expendables, and durables and housing.

Locational Linkages

To capture the locational linkages inherent in the expenditure data for Zambia, a sec-
ond classification of al goods and services was undertaken. For Zambia, it was not
possibleto repeat reliably the classification of goods and services by tradability cate-
gories at three levels as was done in the West African cases, where data availability
and knowledge of local trade patterns permitted such adirect classification. Rather, an
older approach to classifying goods was used, based on what is known about produc-
tion patternsin the Zambian study areas, with somewhat |ooser classification at the na
tional level into tradables and nontradables. In Zambia five production groups were
defined: homegrown foods, locally produced and purchased foods, imported foods,
locally produced nonfoods, and imported nonfoods.

Homegrown foods are defined as all foods that are homegrown or collected from
the bush. They include home prepared meal, ground and whole maize, sorghum flour,
finger millet flour, rice, sweet potatoes, cassava, potatoes, beans, cowpeas, ground-
nuts, greengram, pumpkin, cabbage, lettuce, onions, tomatoes, banana, mango, or-
ange, lemon, papaya, beef, buffalo, frog, goat, rabbit, mice, mutton, mole rat, bush
pig, pork, chicken, duck, dove, organ meat, eggs, caterpillars, fish, fresh milk, milk
powder, cheese, lard, honey, varieties of local beer, soda ash, and other fruits, vegeta-
bles, and meat.

Locally produced and purchased foods aretakento be all purchased foodsthat are
produced within the region. They includerice, bread, buns, brown sugar, aswell asall
the homegrown foods listed above, when they are purchased by households.

Imported foods are not produced within the region. They include cooking oil,
white sugar, salt, and when purchased from a shop, butter, margarine, and roller and
breakfast meal.

Locally produced nonfoods: Of the nonfoods consumed by the sample house-
holds, thefollowing are classified aslocally produced: socia obligations (ceremonies,
bride price, gifts, and paymentsto relatives), schooling, traditional and modern medi-
cal care, repairs, improvements to and construction of houses, transportation, fuel
(firewood and charcoal), timber and planks, tailoring, and shoe repair.

Imported nonfoods are cloth and sewing materials, shoes, soap and cleaning pow-
der, razor blades, candles, paraffin, kitchen utensils and glass wear, bicycles, linens,
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blankets, electrical appliances, stoves, mattresses, watches and clocks, jewelry, cos-
metics, stationery, and medicines.

Table 38 shows that 69 percent of the average household' s budget is allocated to
home-produced foods, 13 percent is spent on other locally produced foods, and 3 per-
cent is spent on locally produced nonfoods. That is, about 85 percent of the total
budget isallocated to goods and services produced within the region, and only 15 per-
centisallocated to regional imports. A very high proportion of any increaseintotal ex-
penditure also goes to items typically produced within the region; the MBS for al
foods and nonfoods produced within the region is 78 percent. This demonstrates
strong household demand linkages to the local economy, but linkages that are pre-
dominantly of benefit to the farm sector rather than to the local nonfarm economy. In-
deed, only 7 percent of the marginal budget isallocated to locally produced nonfoods.
But with an elagticity of 2.3, local nonfoods will likely become more important in the
budget asincomes increase.

Animportant implication of these resultsisthat increasesin the region’ smain ex-
port crops (maize, groundnuts, and cotton) could, by increasing farm incomes, gener-
ate strong growth in the local demand for a wide range of farm products. Many of
these—some fruits, vegetables, meats, and fish—are relatively high-value products
and, to the extent that their supply could be increased locally, thiswould lead to addi-
tional rounds of increased local farm incomes.

The production classification of goods rather than the tradability classification in
many cases still clearly indicates whether incremental expenditures are on demand-
constrained goods or not. Household expenditures on imported goods represent a di-
rect leakage from thelocal economy. To deal with this problem for products that were
not clearly imported to Zambia, all major goods and services groups consumed were
loosely classified into tradable and nontradable groups, using a definition of tradabil-
ity roughly equivalent to the national definition in the West African cases.

Thereislittle reason to believe that locally produced nonfood goods are exported
from the study region. Many nonfood goods, such as items of clothing or household
furnishings, are specifically tailored to local tastes and are not likely to bein great de-
mand in urban areas. It isa so unlikely that they could competein other rural areas be-
cause of poor road connections and the probable availability of similar goods not bur-
dened by interregional transportation costs. Most local nonfood expenditures are on
services, which are nontradables by definition. Consequently, for the purposes of this
chapter, it is assumed that al locally produced nonfood goods and services are non-
tradables. On the other hand, many foods are tradables, either as regional exports or
imports. They include roller meal, breakfast meal, white maize, rice, dry groundnuts,
beef, cattle, margarine, butter, cooking oil, white sugar, and salt.

The results of these assumptions (at the bottom of Table 38) show ahigh ABS
and MBS for regional nontradables (76 percent and 66 percent, respectively). In
contrast, the ABS was 25 percent and the MBS was 32 percent in Gusau, northern
Nigeria (Hazell and Réell 1983). Such high budget shares imply strong demand
linkagesto the local economy. However, there is one cautionary note: the MBSfor
nontradablesislessthan the ABS, and the expenditure elasticity isonly 0.87. This
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implies that the importance of nontradables in the budget will decline asincome
increases.

Thislast result is contrary to the result found in household expenditure studies for
Nigeria(in Gusau, for example, Hazell and Roell (1983) report an expenditure el astic-
ity for nontradables of 1.3) or for Niger in Chapter 5 of thisreport. However, itissimi-
lar to resultsfor Burkina Faso in Chapter 4 and Senegal in Chapter 6. The low elastic-
ity in the Eastern Province of Zambia arises from the dominance of nontradable foods
that themselves have low expenditure elasticities. In contrast, at 2.3, the elaticity for
nontradable nonfoods is quite high. However, with an MBS of only 7 percent, these
demand linkages to the local nonfarm economy will remain relatively small until
household incomes rise significantly.

Contrast across Farm Size and Expenditure Deciles

One objective of the expenditure analysis in each of the case studies is to see how
changes in income distribution that accompany growth affect the aggregate demand
for different goods and services, and particularly how these changes affect the strength
of the aggregate demand linkages to the local economy. For this purpose, analysis of
the expenditure patterns of households by different income or farm size groups pro-
vides especially pertinent results.

Per capita expenditure and farm size were used to classify householdsinto differ-
ent groups. Surprisingly, these two variables are not correlated (the correlationisonly
—0.03), so the ensuing two sets of farm classifications are quite different. Tables 39
and 40 present the MBSs for different commodity groups by per capita expenditure
deciles and farm size deciles, respectively. To derive these results, all the household
characteristic variables were evaluated at their decile means.

Nonfoods become more important as per capita expenditure or farm size increases.
The biggest increases occur for clothing and footwear, durables and housing, transport,
and socia obligations. Many of these arelocally produced and, in fact, the MBSfor lo-
cally produced nonfood increases from 2.7 percent to 8.9 percent between the bottom
and top per capita expenditure deciles, and from 6.2 percent to 8.4 percent between the
bottom and top farm size deciles. These are still rather smal MBSsin terms of support-
ing much local nonfarm activity. Nevertheless, income increases in the hands of the
richer or larger farm households lead to strong consumer demand linkages to the loca
nonfarm economy. The opposite is true for farm production linkages (Table 34).

Growth Multipliers

Thelimitations of the fixed-price model, as discussed in Chapter 2, may not be asig-
nificant problemin Eastern Province. First, athough it isastatic equilibrium approach
that ignoresthe growth effects of additional investment, theresultsin Table 35 suggest
that these investment linkages are small in Eastern Province. Second, because the
model does not incorporate any explicit specification of the labor market, it does not
alow for inelasticity in the supply of nontradables. Although thisisa potentially seri-
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ous limitation in Eastern Province, given avery low population density and seasonal
labor bottlenecks, there is evidence of countercyclical seasonal movements of labor
between the farm and nonfarm sectors (Table 33). These movements suggest some de-
gree of complementarity between the two sectors in labor use. Third, the model de-
scribes a self-contained regional economy and in doing so ignores spillovers to or
from major urban areas or to other rural areasin Zambia. Here, aselsewhere, thiscriti-
cismiscorrect, but only strengthensresultsthat show intersectoral linkagesto be high,
even leaving some sources out.

The Model

The model used on the Zambia datais identical to the one in Chapter 3, with two ex-
ceptions mandated by the local situation and data avail ability. First, tradable nonfarm
activity is not separately considered. Second, the farm tradables sector is disaggre-
gated for the plateau and the valley. In the terminology of Chapter 3, the four sectors
are tradable farm production in the valley (7) and plateau (M) regions; nontradable
farm items (4); and nontradable nonfarm items (V).

It is necessary to distinguish between tradable production in the valley and in the
plateau in order to capture important differences in the technology used. Farmersin
the valley use more traditional technologies and crop varieties, especially for maize,
the main tradable crop, whereas many farmersin the plateau use modern maize varie-
ties and fertilizers. Nontradable farm items comprise a mix of livestock products and
fruits and vegetables, together with various foods that are gathered or hunted in the
bush. They are classified as nontradables because of their perishability and the ab-
sence of interregional marketing channels. Their production technology isassumed to
be similar in the valley and plateau regions. Nonfarm nontradables consist mostly of
agroprocessing, artisan work, and wholesale and retail trading, and encompass both
rural and urban activity. The region does not produce any significant amounts of non-
farm goods for export.

Model Results

The model’ s coefficients are estimated using the available survey data described ear-
lier, together with various sources of secondary information. The coefficientsare sum-
marized in Table 41 and the results in Table 42. Two scenarios are defined: a base
model and avariant for sensitivity analysisinwhich fruitsand vegetables are reclassi-
fied astradables.

The base model has large value-added multipliers of 2.57 for the valley and
2.48 for the plateau. In other words, an additional kwacha (K 1.00) of value added,
generated in tradable farm production in the valley through technological change,
leadsto another K1.57 of value added in theregional economy. Most of theindirect
income is generated in the farm nontradabl es sector, whereas the nonfarm sector
only increases itsincome by K0.20. Thisis because the region’s households all o-
cate the lion’s share of their incremental expenditure to nontradable foods (espe-
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Table 41 Semi-input output parameters for the Zambian study region

Tradable agriculture Nontradable
Nontradable nonagriculture
Coefficient Valley (T)  Plateau (M) agriculture (A) ™)
Input-output coefficients
Nontradable agriculture (aa;) 0.01 0.01 0.01 0.01
Nontradable nonagriculture (an;) 0.02 0.03 0.02 0.10
Value added to gross output ratio (v;) 0.90 0.80 0.95 0.80
Rural
Valley (V) Plateau (P) Urban (U)
Household coefficients
Marginal budget shares
Nontradable agriculture (ban) 0.61 0.58 0.44
(0.23)2 (0.22)2 (0.30)2
Nontradable nonagriculture (bnn) 0.073 0.068 0.15
Leakage ratio (sn) 0.05 0.10 0.15
Value-added shares
Nontradable agriculture (V an) 0.475 0.475 ce
Nontradable nonagriculture (Vnn) 0.15 0.15 0.50

Source: Estimated from the IFPRI, Rural Development Studies Bureau, Eastern Province Agricultural Devel-
opment Project, and National Food and Nutrition Commission survey, Eastern Province, Zambia,
1986.

3Alternative coefficient for amodel experiment in which fruits and vegetables are reclassified as tradables.

Table 42 Regional income multipliers for valley and plateau agriculture

Fruits and vegetables

Base solution reclassified as tradables
Sector Valley Plateau Valley Plateau
Sector incomes
Tradable agriculture 1.00 1.00 1.00 1.00
Nontradable agriculture (A) 137 1.28 0.30 0.29
Nontradable nonagriculture (N) 0.20 0.20 0.10 0.12
Total 2.57 2.48 141 141
Household incomes
Valley, rura (V) 172 0.67 117 0.17
Plateau, rural (P) 0.72 1.68 0.17 117
Urban (U) 0.13 0.13 0.07 0.07
Total 2.57 2.48 141 141

Source: Results of the multiplier model in Chapter 3 using data from IFPRI, Rural Development Studies Bu-
reau, Eastern Province Agricultural Development Project, and National Food and Nutrition Commis-
sion survey, Eastern Province, Zambia, 1986.

Note:  All figuresaretheincomeincreaseinduced by aK1.00 increaseintheincome of tradable agriculturein
either the valley or plateau regions.
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cialy fruits and vegetables), and because the farm sector requires relatively
few nontradables asintermediate inputs to production. The dominance of the con-
sumer demand linkages is also confirmed by cal culating the multipliers under the
assumption that all the MBSsare zero. Thisleadsto multipliersof 1.02 and 1.05in
the valley and plateau, respectively.

In keeping with the small income gains in the nonfood sector, urban households
gainreatively little additional incomefrom farm sector growth (K0.13 for each K1.00
of additional value added in agricultural goods). Nearly al the multiplier gains are
captured by the farm househol ds themsel ves, again because of the importance of farm
nontradables in the multiplier.

Thelarge multiplierswould have to be scaled down sharply if the supply response
of the nonfarm nontradables sector were inelastic. This is shown by the sensitivity
analysisin the last two columns of Table 42, which report the multiplier results when
fruits and vegetables are reclassified as tradables (and thus are constrained by supply,
rather than demand). In this case, the multiplier isthe same for the valley and the pla-
teau and, at only 1.41, it isnow closer to the multiplier estimates for Sub-Saharan Af-
rica given by Haggblade, Hazell, and Brown (1989) and Haggblade and Hazell
(1989). Of the K0.41 of nontradableincome generated by each additional K1.00 of in-
comein farm tradables, 30 percent (K0.07) arisesin the nonfarm (urban) sector. Con-
sumption linkages to farm nontradabl es therefore continue to dominate, even though
fruits and vegetables (which account for 37 percent of the marginal budget in Table
38) have been reclassified as tradables.

These multiplier results confirm weak linkages between the farm and nonfarm
sectors in Eastern Province, both in the plateau and valley regions. As farm house-
holds gain moreincome, they prefer to spend that income on additional foods, particu-
larly horticultural and livestock products. Potentially, this could generate large multi-
pliers within the farm sector itself, but only if the supply of these kinds of perishable
foodsiselastic. Agricultural research and improved marketing channels could play an
important role in fostering the needed supply response.

The dominance of demand for nontradable foodsin marginal expenditurein Zam-
biaissimilar both to the West African country cases of the present report and to previ-
ous work. Hazell and Roell (1983) report a similar pattern of demand for Gusau in
northern Nigeria. They postulate that poor roads and transport systems, together with
long distances from villages to towns, discourage farm households from diversifying
their consumption into nonfoods. A similar situation probably existsin Eastern Prov-
ince, in which case stronger farm-nonfarm growth linkages may not emerge until the
level of infrastructure has been significantly upgraded.

Analysis of Growth Linkages in Zimbabwe
The household survey data set from Gazaland in Zimbabwe is much more limited than
the Zambian data. In the absence of data on consumption of home-produced foods,

gifts, in-kind payments, and barter trade, the consumption analysisisrestricted to cash
expenditures. One attractive feature of the Gazaland dataset isthat it permits compari-
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son of the cash expenditure behavior of smallholdersin the communal areas with that
of large-scale commercial farmersin the Middle Sabi and Chipinge areas.

Nonfarm activity isimportant for the communal farmers; only 60 percent report
farming as their primary occupation. Nonfarm occupations include trading, teaching,
office work, extension work, driving, and personal services. In comparison, nearly
100 percent of the farmers in Middle Sabi and Chipinge report farming as their pri-
mary occupation.

Cash expenditures are available for household consumption and farm inputs (Ta:
ble43). These are expressed in threeways: as shares of total consumption or farm cash
expenditure, as per capita costs, and as per hectare costs. The expenditure groups are
largely self-explanatory. Food and personal services include fruits, vegetables, poul-
try, meat products, dairy products, tea, and coffee, beer, tobacco, photo services, gen-
eral provisions, blacksmith, and tinsmith. Consumer durablesinclude household uten-

Table 43 Comparison of purchasing expenditure behavior of the average
household in Zambia, 1986, and Zimbabwe, 1987/88

Zimbabwe Zambia
Item Communal Middle Sabi Chipinge Plateau Valley
(percent)
Consumption
Food and personal services 38 49 29 43 40
Clothing and footwear 22 22 2 22 20
Health and education 10 8 9 3 8
Consumer durables 21 7 4 22 22
Building and construction 3 5 19 1 0
Fuel and energy 3 8 A 3 3
Bus and road transport 2 0 3 6 7
Post and telecommunication 1 1 0 0 0
Total 100 100 100 100 100
Farm
Machinery and implements 21 89 92 ca 0
Inputs 79 7 1 100 100
Veterinary and agricultura
extension . 4 7 . 0
Total 100 100 100 100 100
(Zimbabwe dollars) (kwacha)
Per capita expenditure
Consumption 144.00 895.00 3,425.00 187.00 567.00
Farm 36.00 270.00 1,311.00 54.00 43.00
Per hectare expenditure
Consumption 385.00 64.00 85.00 666.00 762.00
Farm 68.00 9.00 96.00 163.00 53.00
Farm size (hectares) 0.91 158.06 169.18 274 0.97
Family size (persons) 5.82 3.64 3.94 6.01 5.94

Source: Estimated from the IFPRI, Rural Development Studies Bureau, Eastern Province Agricultural Devel-
opment Project, and National Food and Nutrition Commission survey, Eastern Province, Zambia,
1986, and IFPRI, Department of Physical Planning, Government of Zimbabwe Survey, Gazaland,
Zimbabwe, 1987/88.
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sils, china and glassware, watches, charcoal braziers, bicycles, wooden furniture,
beds, mattresses, and linens.

The average smallholder in the communal farming areas has an annual per capita
cash expenditure of Z$180 (in Zimbabwean dollars), of which 80 percent is allocated
to household consumption. Thisis considerably lessthan the cash expenditure of com-
mercia farmers; they spend Z$1,165 per capitain Middle Sabi and Z$4,736 in Chip-
inge. Again, about 80 percent of total cash expenditure is allocated to household con-
sumption. However, one cannot conclude from this that the commercial farmers have
stronger links to the local economy. First, commercial farmers use alot more land to
generate their larger per capita cash expenditures. When expressed on a per hectare
basis, the smallholders actually outspend the commercial farmers by alarge margin.

Second, the composition of their expenditure patterns is different. Commercia
farmers spend much larger shares of their cash farm costs on machinery and imple-
ments. They a so spend much more on fuels and energy; these account for 37 percent of
cash consumption expenditurein Chipinge. All theseitemsareimported into theregion.

Food and personal servicesaccount for large shares of the cash consumption of al
types of farms, but smallholders spend proportionally more on clothing and footwear,
durables, and bus and road transport. In addition to fuels and energy, commercial
farmers spend larger shares of cash expenditure on building and construction (espe-
cialy in Chipinge).

These results are insufficient to determine whether the expenditure patterns of
smallholders or commercia farmers generate stronger regional income multipliers.
Although the necessary data on noncash expenditures are not available for estimating
amode of the regiona economy, the last two columns of Table 43 show how strik-
ingly similar cash expenditure data for smallholdersin Zimbabwe are to data for the
valley and plateau farmersin Eastern Province, Zambia. Only the composition of their
cash farm costs differ significantly: Zambian smallholders do not incur any expendi-
tures on machinery and implements. On thisbasis, thereisevery reason to believe that
consumption linkagesin Zimbabwe arejust ashigh asin Zambia, and production link-
ages may be even higher.

Insights from the Southern African Cases

This chapter has shown that the farm-nonfarm growth linkages are surprisingly strong
in Eastern Province, Zambia, particularly if fruits and vegetables are counted as non-
tradables characterized by an elastic supply. Under that assumption, regiona growth
multipliers are estimated at about 2.5. That is, each K1.00 of additional value added
generated in farm tradablesas aresult of technol ogical changeleadsto another K 1.5 of
incomeintheregional economy. Thisisabout threetimesthe size of the multiplier es-
timated for typical regionsin Sub-Saharan Africa by Haggblade, Hazell, and Brown
(1989). The Zambian case shows a surprising similarity to the West African resultsin
thisregard.

Because Zambian farmers spend large shares of incremental income on nontrad-
able foods, and because farm production and investment linkages are still very weak,
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most of the growth multiplier arises within the farm sector itself. Only K0.20 of in-
come (or 13 percent of the multiplier) is generated in the local nonfarm economy.
Households mainly producing nonfarm goodsin the region’ stownsalso gain littlein-
comefrom the multiplier; only K0.13 compared with nearly K2.4 for rural households
mainly producing farm goods.

These results imply that, at current per capitaincome levels, farm sector growth
will lead to only modest levels of diversification out of farming in the regional econ-
omy. However, the farm-nonfarm linkages might be strengthened by (1) investments
inrural infrastructure and transport systemsthat better link the villages and towns, and
(2) continued policy reform to create a more enabling economic environment for the
region’s farmers and nonfarm entrepreneurs.

The strong household demand linkages for farm nontradabl es could be apowerful
forcefor regional economic growth. Thisrequires, however, that the supplies of many
important nontradable foods, especialy fruits and vegetables, be elastic. If they are
inelastic, then the size of the multiplier shrinks dramatically from 2.5 to 1.4. Agricul-
tural research and improved marketing channels, especially ones that draw more
households into market participation, could play an important role in promoting the
needed supply response.
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CHAPTER 8

Conclusions

Promoting Growth in Demand-Constrained
Sectors of Rural Africa

Recent economic reform paradigms for improving growth in small, open African
countries have properly focused on providing improved incentives for local produc-
tion of tradables through devaluation, liberalization, and austerity. Since the econo-
mies of most African rural areas are semi-open, theinitial income stimulus still hasto
originate from rightward shifts of the supply curve for tradables. Direct shifts occur,
for example, asthe result of new technologies for export production or marketing that
lower unit costs of production. For tradables, indirect shifts occur as aresult of some
event in the nontradabl e sectorsthat shifts productive resourcesto the tradable sectors
(such asayield increasefor a subsistence, nontradablefood that permitsincreased ex-
port crop production while maintaining a constant level of local food output).

Thusgrowth will initially show up in those sectorswheretradeis profitableat pre-
vailing transfer costs to external markets. Technological change or other supply-
shiftersin the nontradabl e sectors that neither lead to net resource shiftsinto tradables
nor change ahome good into an exportable are only likely to lead to mountains of un-
sold produce by the roadside, such asthe mountains of maize in the middie belt of Ni-
geria in the late 1970s, and falling producer revenue under conditions of price-
inelastic demand.

For growth linkagesto be part of a sustained pattern of economic development, the
initial income shock from the tradabl e sector must be regularly reproduced; the supply
of tradables must be a continually running engine of growth. The commodity groups
most likely to provide such an engine are a matter of comparative advantage, which is
not dealt with in thisreport. Conventiona wisdom suggeststhat traditional farm exports
aremost likely to play thisrole: groundnuts, cotton, or livestock. The experiencesin Ni-
ger and BurkinaFaso during periodswhen coastal demand was strong (prior to 1979 and
since 1994, for example) indicate that some new exportables such as cowpeas, onions,
poultry, or vegetables may also have great potential for regional exports.

Breakthroughs capable of being sustained over time have to be achieved through
decreases in the unit costs of production, asin technological change, or decreasesin
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the unit costs of distribution, asininfrastructure development and economies of scale.
Only breakthroughs that eventually lead to output increases in the truly tradable sec-
tors can escape from demand constraints.

Technological progress or infrastructural development that turns nontradables
into tradables, practically the definition of agricultural commercialization, is consis-
tent with the view that tradables must lead growth. Mathematically speaking, the
scope for demand-led growth, as measured by growth multipliers, goesdown with de-
creasesin the share of nontradablesin final and intermediate demand patterns (that is,
with declinesin the share of thelocal economy that is demand-constrained). However,
the process of commercialization also raises the equilibrium level of income that can
be sustained over time, through efficiency gains from specialization and increased in-
vestment. The supply-side effects of investment on productivity are undoubtedly
more important to sustained growth than the demand-led effectslost by making some
nontradables into tradables.

As shown in Chapter 2, the earlier growth linkages literature was preoccupied
with the direct contribution of agricultureto industrialization. It assumed that agricul-
tural items such as food staples are tradable goods. Consumer spending of additional
rural incomes from exogenous sources—such as technological change—on these
itemswas considered a“leakage” for growth, in the sensethat it simply displaced ex-
portsof grainfrom rural areas or encouraged further importsof grainto the study zone.
This assumption combined with expenditure survey results showing high marginal
propensities to consume agricultural products in rural Africaled to the conventional
wisdom that the scope for additional demand-led growth from an initial supply-side
shock, asin growth linkages theory, islow in Africa

The analysis of expenditure patterns in the country cases is consistent with earlier
literature surveyed in Chapter 2, in that additions to income are largely spent on food.
However, thebig differenceisthat most of the foods purchased—depending on the trad-
ability assumptions adopted—are either directly nontradables or have large nontradable
inputs (like processed foods or groundnuts), at the national-level catchment area.

Inall the country cases, incrementsto rural incomes spent onfarmitemsprimarily
concern grains, livestock products, fruits, and vegetables. In the Burkina Faso sample,
basic cereals accounted for alarge share of incrementsto income. In Niger and Sene-
gal, fresh animal-based proteins are especialy important. In Zambia, spending on
fruits and vegetables is key. Since most of these items are nontradables, the shares of
income group-specific multipliers due to consumer and intermediate demands for
farm nontradables are quite high. Furthermore, the nontradable nonfarm sector as de-
finedinthisreport largely involvesfarm people processing raw products, such aslocal
vegetable ail, fritters, or baskets made in the same rural village that the raw materials
were grownin.

Theimplicationisthat demand stimulusin rural Africaiscapable of inducing con-
siderable net new employment within the farm sector itself, provided that a sustain-
ableway isfound to achieve an initial boost inincome from the rural tradables sector
for alarge number of rural people, and provided that the supplies of farm nontradables—
such asgrain (in Burkina Faso and Senegal), livestock products (all cases), and fruits
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and vegetable—sand nonfarm nontradables are somewhat price-elastic. If the supply
of these items does not rise rapidly once income growth starts, demand pressures will
raise their relative prices and discourage production of exportables.

The farm growth multipliers estimated in the four full country cases, assuming a
perfectly elastic supply of nontradables, range from 1.96 in Niger to 2.88 in Burkina
Faso, using the preferred definition of tradability at the national level. Thisimplies
that an additional $1.00 of local household income from the tradables farm sector
could lead to a maximum of $0.96 to $1.88 of additiona national income from new
production in the nontradables farm and nonfarm sectors. Roughly speaking, the true
national pay-off from generating extra income in the farm tradables sector may be
two-to-three times as high asthe initial income shock. But al this depends on getting
tradable agriculture moving in the first place, which many already think isthe key to
development in Africa, and ensuring that the supply of nontradable food staples, in
particular, is price elastic.

Why All the Fuss about Linkages If Promoting
Tradables Is the Engine of Growth?

Growth multiplier analysis may seem to suggest that policy should just focus on pro-
moting theinitial income shock in thetradables sector. If so, then what islearned by al
this detailed attention to nontradables, other than that promoting growth in farm trad-
ablesis even more important than was thought? There are two problemswith limiting
policy reformsin Sub-Saharan Africato the promotion of the production of tradables
through the usual mechanisms. First, the possibilitiesfor stimulating the tradables sec-
torsarelimited, and once this has been done, the issue ishow to get maximum impact
on growth from those efforts. Second, the difficult policy reforms necessary to stimu-
late the tradabl es sector can be rapidly choked off through demand-driven risesin the
prices of nontradable consumer goods and intermediate inputs. As seen in Chapter 2,
the level of food prices (and other wage goods) were a major concern in the histori-
caly larger and more closed economies of South Asiain particular.

Under the pure supply-side view, the increased demand of workers and farm-
erswith growing incomes for wage goods such as food and for nontradabl e inter-
mediate inputsis always met by increased imports at a constant world price, using
the newly acquired foreign exchange from increased production of tradables. Fur-
thermore, there are no demand constraints, since nearly everything except factor
servicesis considered tradable (even if not traded) and all resources are fully em-
ployed (or not employable), therefore new demand cannot be a stimulus for net
new production.

However, if African wage goodsand intermediate inputsarein fact largely nontrad-
able, in the sense that they are not traded, and close tradable substitutes do not exist for
them at prevailing price ratios, the demand side of adjustment behaves like a closed
economy. Increased local production of farm exportsleadsquickly to increased local de-
mand for various foods, services, and loca manufactures that cannot be easily met
through increased imports or decreased exports of these goods. The result is upward
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pressure on wages rel ative to the price of exportablesand, inevitably, decreased interna-
tional export competitiveness, unless local production responds to these pressures.

The existence of large sectors of nontradable production and consumptionin
rural areas of Africa suggests the possibility of multiplied growth from bringing
underused resources into production by demand stimulus. Knowledge of where
demand pressures are likely to occur under growth permits pinpointing of those
subsectors where the price-elasticity of supply really matters for sustaining the
growth potential of export booms promoted by macroeconomic policy reform. The
type of farm-sector model used here is probably less useful in this regard than in-
spection of the disaggregated MBS, taking into account tradability characteristics.
If afuller modeling is done of these issues, it should probably involve social ac-
counting matrices (SAMS), which have many of the drawbacks of fixed-price mul-
tipliers but much greater sector disaggregation. The growth linkages approach
does have the benefit of illustrating that the potential for maximum growth arising
out of economic reformsin the semi-open economy can depend largely onthe alle-
viation of supply constraints for nontradables.

Specific Insights from Household
Expenditure Patterns

The ABSsand MBSs estimated in the country chapters are summarized for highly ag-
gregated goods categoriesin Table 44. Results show that the ABS for food and drink
runsfrom 85 percent in the Burkina Faso case of abad drought year to 72 to 78 percent
in Senegal in anormal year. In all cases, the MBS for aggregate food and drink isless
thanthe ABS (that is, demand for food isinelastic with respect to income), as Engel’s
law would predict.

Yet, the MBSsfor food are still so high that the absol ute impact on food supplies of
an increase in incomes will still be quite large. Improvements in incomes in the study
zones can be expected to put demand pressure on food supplies. In the poorer areas, the
pressure will be greater on basic staples. Inricher areas, the pressure will be greater on
higher priced (more preferred) cal ories, since consumers are sufficiently better off to be-
gin the process of substituting higher priced calories (rice and fish, for example) for
lower priced ones (millet) asincomerises. Conversely, the MBS of nonfood commodi-
tiesishigh only in Senegal (20 to 27 percent), and reaches very low levelsin Burkina
Faso with a9 percent MBS. Services seem moreimportant in Niger (withan MBS of 16
percent) than elsawhere. This may stem in part from the finding that payments for spe-
cific services to clerics (marabouts) seem especialy important in the Niger sample:
healer’ s services, baptism, marriage, blessings given, and so forth.

Whether demand pressure will result in relative price increases for food that are
more than transitory depends on the tradability of food and its elasticity of supply. If
foodisatradable, such asimported maize, the usual assumptionisthat small countries
can import as much of it as they can pay for at a constant world price. However, if
much of the food category is nontradable, implying that imported substitutes are not
easily available at constant prices, relative food prices will rise under income growth
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Table 44 Rural household expenditure behavior in the study zones

Senegal, 1989/90

Burkina Southeastern Central
Faso, Niger, Groundnut Groundnut Zambia,
1984/85 1989/90 Basin Basin 1985/86

Expenditure item ABS? MBS®  ABS? MBS® ABS? MBS® ABS? MBS’  ABS? MBS

(percent)
All food and drink® 85 75 75 62 72 55 78 62 84 74
Nonfood
commodities 9 14 15 22 27 14 20 38 12 19
Services 6 11 10 16 1 1 2 0 3 7
By tradability
and sectord
Farm
nontradables 57 45 10 17 35 11 28 15 73 60
Nonfarm
nontradables 13 22 21 30 15 24 12 17 3 7
All tradables 29 33 69 53 50 65 60 68 24 33

Source: Chapters4, 5, 6, and 7.

Notes: Numbers may not add to 100 due to rounding.

3Average budget share (ABS) is the percent of total consumption expenditures on that item.

bMarginal budget share (MBS) is the percent of total increments to expenditure on that item. The expenditure
elasticity of demand (often used as proxy for the income elasticity of demand) isMBS/ABS.

CIncludes processed foods.

9Processed farm items are included in nonfarm. Tradability is defined at the national level, meaning that non-
tradables are rarely exported to or from the (non-African) world market.

and possibly stay high for sometime. The more inelastic the food supply is over time,
the more a sustained increase in rural incomes will raise relative food prices.

Thelower half of Table 44 sheds light on theimpact of rising rural income on de-
mand for nontradables. In Zambia, 76 percent of all consumer expenditures in the
sample were on nontradables—primarily on farm goods. Two-thirds of incrementsto
income went to nontradabl es, as was the case in Burkina Faso. The MBS for nontrad-
ables was 47 percent in Niger and only 35 and 32 percent in Senegal.

Niger alone of thefour full case studies showsthat the budget for nontradables
as a group increases as income increases (MBS > ABS). Niger is also the only
country casewherethisistruefor farm nontradables. Among farm goodsin Niger,
the prime nontradable commodities with elastic demand are perishable livestock
products such as meat, milk, and eggs. Livestock products and services have simi-
lar demand characteristicsin the other country studies, but their ABSs are consid-
erably lower. The other components of farm nontradables in those countries
(principally millet and sorghum in Burkina Faso and Senegal and other home-
grown foods in Zambia) are sufficiently inelastic in demand with respect to in-
come that they outweigh the elastic response of livestock products and services,
making farm nontradables, as agroup, inelastic. Demand for farm nontradablesis
especialy inelastic with respect to income in Senegal, as higher-income house-
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holds appear to be in the process of a secular shift in their staple consumption pat-
terns for millet (a nontradable internationally) to rice, atradable at all levels.

For nonfarm items, nonfood commodities are income-elastic everywhere, but
tend to belargely imports or import-substitutes with respect to theworld market. Serv-
ices and many processed food commodities are nonfarm nontradables with income-
elastic demand in all the countries studied.

In sum, detailed analysis of the expenditure datain the country chapters shows that
rising rural incomesin the study zones, should they occur, arelikely to put considerable
upward pressure on the relative prices of many farm goods, mainly local food items,
some nonfarm goods, and services. Many of theseitems are nontradables at the national
level of tradability and therefore do not have ahighly elastic supply of importsto allevi-
ate these pressures. The corollary to thisisthat the goods and services that rural people
most want to spend incrementsto incomeon arein many casesprecisely thoseitemsthat
are demand-constrained. Increases in demand for these items will not provoke more
trade, but will stimulate more production, provided that local supply has any price re-
sponsivenessat al. Thisknowledge of demand patterns cannot indicate how to continue
to provide theinitial income stimulus, but it does show that there are multiplied returns
to providing such a stimulus through the traded sectors. These multiplied returns are an
opportunity for rural growth that should not be neglected.

Magnitude and Sensitivity of the
Growth Multipliers in the Case Studies

The sensitivity of the estimated growth multipliers to changing assumptions about
tradability and supply constraintsisapparent in Table 45, which summarizes estimates
of rural growth multipliers under different definitions of tradability that are not mutu-
ally compatible. Since designating a good as atradable in this analysisimplies that it
has aflat demand curve and an upward-sloping supply curve (and vice versafor non-
tradables), agiven good cannot be atradable under one definition and then be consid-
ered a nontradable under another for the purpose of comparison of results. The
underlying assumptions about supply response areincompatible with each other under
the different definitions of tradability. Adopting arestricted local catchment area, asin
classical linkages studies, isequivalent to assuming that most goods are tradabl es, and
thus are treated as supply-constrained in the analysis. At the opposite end of the spec-
trum, limiting tradables to those goods that are either traded regionally with world
markets or are close substitutes for goods thus traded makes most items consumed in
the rural study zones nontradables, and thus demand-constrained in the analysis.
Thenumerical implications of changing tradability assumptionsfor growth multi-
pliers are magjor. An extra $1.00 of rural income from the tradables sector in Burkina
Faso, for example, leads to anet additional income gain of $1.88 from the production
resulting from net new consumer demand and net new intermediate demands, when
tradability isdefined nationally. Thisfallsto only $0.31 using the morerestricted local
catchment area. The estimate of net additional income from these sources rises to
$3.33 per dollar of new tradable income when only those goods tradable on world
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Table 45 Estimated total extra income generated by $1.00 in extra income
from production of tradables (including the initial $1.00)

Senegal, 1989/90

Southeastern Central

Burkina Faso, Niger, Groundnut  Groundnut Zambia,
Tradability 1984/85 1989/90 Basin Basin 1985/86 #
(Usg)
Impact of an extra $1.00 of
income from farm tradables
Local 131 1.77 1.75 2.03 141
National 2.88 1.96 224 2.48 2.48
Regional 4.33 334 273 311 n.a
Impact of an extra $1.00 of
income from nonfarm
tradables
Local 1.40 1.84 1.32 1.39 141
National 3.07 2.03 172 1.69 2.48
Regional 4.62 347 210 212 n.a

Sources. Chapters 4, 5, 6, and 7.

Notes: “Tradability” means the good in question, or close substitutes, could have been imported from or ex-
ported to the catchment areain question (even if it was not) . Tradability defined with respect to the na-
tional catchment, for example, means that the good could have been traded to or from adjoining West
African countries but not necessarily to or from world markets.

3 n the Zambia study, initial income shocks from the tradable sector are not broken down by farm or nonfarm

origin. Tradability is defined in amanner consistent with anationa catchment (that is, potential exportsto or

from Zambiato Southern AfricaDevel opment Council markets). Thelocal catchment resultsfor Zambiaarethe
national catchment area results with fruits and vegetables reclassified as tradables.

markets or close substitutes for such goods are considered as tradables. These simple
simulations servetoillustrate the importance of explicitly considering tradability, and
the importance of assumptions about supply constraints. The national catchment area
in Table 45 isthe catchment assumption consi stent with our base assumptions of what
istruly supply-constrained.

Table 45 a so shows multipliers calculated for the hypothesis that growth will be-
ginwith an incomeinfusion from rural nonfarm tradables. Thiswould bethe case, for
example, if the study countries suddenly began to develop and exploit a comparative
advantage in the export of handicrafts or manufactured products. Since rural people
are assumed to spend income from farm and nonfarm tradabl es the same way, the dif-
ferences in the multipliersin the lower half of Table 45 relative to the upper half are
due to the differences in intermediate demands for nontradables and value-added
shares for the nonfarm sectors, compared with the farm sectors.

Results show that in both Burkina Faso and Niger, nonfarm multipliersare at | east
ashigh asfarm multipliers, and perhaps slightly more so, even if the number of export-
ablenonfarmitemsin BurkinaFaso is probably rather l[imited. In Senegal, farm multi-
pliers are definitely higher than nonfarm multipliers. Because of differencesin avail-
able data, the Zambia study did not differentiate between income shocks from farm
and nonfarm tradables. The difference in the Senegal cases relative to the other two
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Sahelian studies is due to the importance of groundnut production in the Senegalese
study zone, which is an intensive cash cropping area. Groundnuts use nontradable in-
termediate inputs intensively, which leads to two unusual results. First, in the south-
eastern Groundnut Basin, production linkages are even stronger contributors to the
overall farm sector growth multiplier than consumption linkages. And second, the
farm sector growth multiplier is noticeably larger than the nonfarm one.

The model allows computation of the shares of overall multipliers attributable to
consumption linkages (from consumer demand for nontradabl es) and production link-
ages (from intermediate demand for nontradables). Results differ considerably by
country. The share of farm linkages defined at the national level of tradability attribut-
able to consumption alone was calculated for each country in the study by setting the
MBSfor both farm and nonfarm nontradablesto zero in the multiplier formulaeto de-
rive the shares of the overall multipliers from production alone. Subtracting these fig-
uresfrom 100 percent yields the following results: 54 and 48 percent of farm linkages
in Senegal come from the consumption side alone, 79 percent in Niger, 93 percent in
Burkina Faso, and 98 percent in Zambia. While the multiplier methodol ogy used does
not include forward production linkages (the benefit to furniture factoriesin the capi-
tal from a sawmill upstream) it is clear that consumption linkages cannot be ignored,
even where production linkages are important, asin Senegal.

The Consistency of Growth
and Equity Objectives

Addressing growth and equity issues adequately requires consideration of savingsand
investment i ssues, which the present framework cannot handle. However, asurprising
consequence of the fact that so many of the itemsthat rural people consume are farm
nontradablesisthe movement toward consistency of growth and equity policieswhen
demand constraints are taken into account. The Asian growth linkages literature re-
viewed in Chapter 2 tendsto stressthat sincetherural rich have consumption patterns
more oriented to spending incremental income on manufactured goods and services,
targeting income to the rich rather than the poor will have a greater stimulative effect
on demand for nonfarm items than the same income targeted to the poor. The morere-
cent Asian literature also tends to equate “nonfarm” with “nontradable.” Together,
spending patterns and tradability assumptions in Asia make a trade-off between
growth and equity almost inevitable.?

22 pnother argument cited in the Asian literature for why income directed to the rich might do more for growth than
income directed to the poor is that the poor tend to spend most of their income, whereas the rich have a surplus for
savings and investment. The present study could not investigate this specifically, but work by Delgado and Ranade
(1987) suggests that the Asian “landlord model” of surplus accumulation may not be appropriate for most of Africa
Since most African farmers are smallholders, and most are poor by world standards, directing income to the “richest
third” will primarily lead to additional consumption, rather than additional investment. To the extent that thisistrue,
the relevant issue, then, is differences in consumption patterns of the rich and poor.
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Thefinding in the present report that many farm itemsin Africaare also nontrad-
ables, and thus fundamentally demand-constrained, means that the trade-off between
growth and equity isnot clear cut without close examination of differential consump-
tion patterns. The key issueiswhich income group hasahigher marginal propensity to
spend increments to income on nontradabl e items.

Asillustrated in Table 46, results from the comparable data in the West African
cases show manifest differencesin the consumption response patterns of nontradables
for the poorest one-third of households and the richest one-third. The MBS for farm
nontradables falls sharply from the bottom to the top of the income distribution in
BurkinaFaso and the central Groundnut Basin of Senegal. It fallsslightly in the south-
eastern Groundnut Basin of Senegal. It actualy rises slightly in Niger.

In Burkina Faso and the central Groundnut Basin of Senegal, tradablericeis sub-
stituted for nontradable millet and sorghum as income increases, as is aso the case
(but less so) in the more remote southeastern Groundnut Basin. In Niger, nontradable
perishable meat and milk play alarger role in the diet, especialy asincome grows.

The MBS for nonfarm nontradables risesin all cases with income, although more
sharply in Burkina Faso and the southeastern Groundnut Basin than in the other cases.
Items involved are services and locally manufactured goods. This effect is expected
and consistent with the earlier literature. Overal, thefall in the MBS for nontradable
farm items swamps the rise in MBS for nontradable nonfarm items in Burkina Faso
and the central Groundnut Basin of Senegal. In those samples, the MBS for nontrad-
ables of the poor exceeds that of the rich by about 20 percent. In the southeastern
Groundnut Basin and in Niger, the MBS for all nontradables of the rich still exceeds
that of the poor, but only by 3 to 4 percent.

Thus, results from most of the country samples suggest that at the national levels
of tradability, the poor have higher MBSs for nontradables than do therich, and thisis

Table 46 Marginal budget shares by income group, Burkina Faso, Niger,
and Senegal

Senegal, 1989/90

Burkina Faso, Niger, Southeastern Central
1984/85 1989/90 Groundnut Basin Groundnut Basin
Poorest Richest Poorest Richest Poorest Richest Poorest Richest
Sector third third third third third third third third
(percent)
Tradables
Farm 21 19 34 20 8 20 30 14
Nonfarm 8 21 17 33 59 42 24 59
Total 29 40 50 53 67 62 54 74
Nontradables
Farm 54 32 14 20 12 7 30 6
Nonfarm 16 29 35 36 21 30 16 20
Total 70 51 50 47 33 37 46 26

Source: Chapters4, 5,6, and 7.
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primarily because the poor have amuch higher MBSfor farm nontradablesthan do the
richer households. At face value, this suggests that a dollar of income directed to the
poor will have more linkage benefits for growth than adollar directed to therich, all
else being equal. Whileit isnot clear how robust this conclusion isin al cases, espe-
cially for Senegal, the general pattern runs contrary to the received wisdom that the
rich consume more nontradabl es than the poor.

Table47 givesgrowth multiplier results by income group, using the national-level
definition of tradability for the three West African country cases.? Each cell isthe to-
tal increment to overall income from an additional $1.00 of tradables sector income,
including the initial shock. The figuresin parentheses are the shares of additional in-
come in the nontradables sectors that come from spending on farm nontradables, in-
cluding farm sector nontradable intermediate inputs. For example, the interpretation
of the upper left cell of Table47 isthat in BurkinaFaso, the net increasein national in-
comesfrom aninitial $1.00 shock to farm tradabl e production of the poorest one-third
of householdsis $3.18. Of the additional $2.18 of growth from alleviation of demand
constraints for nontradables, 76 percent is from net spending on farm nontradables,
with the balance due to net new spending on nonfarm nontradables. Except for the

Table 47 Source of growth linkages by sector and income group in

West Africa
Senegal, 1989/90
Southeastern Central
Burkina Faso, Niger, Groundnut Groundnut
Item 1984/85 1989/90 Basin Basin
(Usy)
Impact of $1.00 of tradable farm
income on overall income
Poorest third of households 3.18 2.03 2.20 3.06
Percent from farm (76) (25) (66) (55)
Richest third of households 2.45 1.96 2.32 2.30
Percent from farm (55) (35) (59) (41)
Impact of $1.00 of tradable nonfarm
income on overall income
Poorest third of households 3.39 211 1.69 2.30
Percent from farm (72) (26) (22 (84)
Richest third of households 2.62 2.02 1.79 1.57
Percent from farm (50) (36) (16) (13)

Source: Chapters4, 5, 6, and 7.

Notes: Tradability is defined with respect to trade to or from anational-level catchment area. The numbersin
parentheses are the shares of the sector indicated in net additional income from new demand. They are
computed astheratio of the sector’ sincome growth to total income growth, excluding theinitial shock
to tradables.

23 Notethat the Zambiachapter does not explicitly investigate the link between definitions of tradability and whether
spending by the poor creates more net income overall than spending of the same amount by therich, but an examina-
tion of MBSs by tercile suggests that the same results hold at the national level of tradability in Zambia.
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southeastern Groundnut Basin, the computed growth multiplier is higher for income
increments going to the poor than for increments going to therich, although it isrela-
tively highin amost all cases.

Therefore, one may conclude that taking abroader view of the nontradables sector than
loca manufactures is vital to understanding growth multipliers in Africa, from the
standpoint not only of correctly seeing how large they are, but also of seeing that they
are probably largest for the poorer households. In both size and income distribution, the
key ingredient isthe fact that many farm items are nontradables. Additionsto incomein
rural Africaare spent relatively intensively on nontradable farm items by everyone, but
especialy by therural poor. The estimated multipliers may overstate the true additiona
growth to be had from alleviating demand constraints by 20to 40 percent, and the higher
growth effects of directing income to the poor may not be a strong result for all loca-
tions. Yet there are still clear patterns of high multipliers (even when discounted), high
shares coming from nontradables, and higher propensities of the poor to consume
demand-constrained items. Thesefindings aretoo widespread over too disparate a set of
subsamplesto ignore in pondering African agricultural development strategies.

Growth Strategy Priorities for
Agricultural Development in Africa

Tothequestion “Is Africadifferent?’ one would haveto say that the study zonesarea
different blend of open and closed economies than those typically described for Latin
Americaor Asia. Onthe one hand, comparative advantageiskey to sustaining growth,
asin small, open economies. On the other, relaxing demand constraints for nontrad-
ablesiskey to maximizing rural output, asin geographically large, closed economies.

Increasing commercialization of the rural economies of Africawill reinforce the
importance of tradables as sources of rural income over time. Asgrowth occursinthe
tradables sectors, the composition of consumption will change, and some nontrad-
ables will become more important in consumer budgets than before, given income-
elastic demand for these items. The individual chapters give considerable detail on
which types of commodities will become more important.

If millet were to become a tradable in Burkina Faso as a result of improved
trade policies and infrastructure, for example, sustained equilibrium rural incomes
would increase, as subregions either specialized in millet (if that were their com-
parative advantage) or something else (perhaps cotton, groundnuts, livestock, or
handicrafts) if it were not. Either way, equilibrium income would grow. As millet
exportsincreased, millet would in effect cease to be constrained by inadequate | o-
cal demand and would be constrained by supply. To continue the example, Burkina
Faso’ srelative expenditure share of fruits, vegetables, meat, fish, milk, local serv-
ices, local and national manufactures, and many other demand-constrained non-
tradable items would increase, even as the share of expenditure going to millet is
reclassified to the tradables category.

The choice of which rural tradables sector to stimulate to spur growth depends on
comparative advantage and not on growth multipliers. Income shocks from both farm
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and nonfarm tradabl es increase net additional employment outside the shocked sector
principally through consumption linkages to the farm nontradabl es sector. To take the
metaphor further, the “engine of growth” isfound by shifting the supply curve of trad-
ablesto theright by reducing either the unit costs of production or distribution of those
items. Yet, the number and content of the carsthat the engine can pull will depend on
how widespread the initial income shock is and how smoothly the rural economy can
supply the additional items demanded.

Explicit consideration of the demand sidein devel opment strategy emphasizesthe
advantage of spreading a given amount of growth widely over large numbers of peo-
ple. In the cases studied, for example, a $1 million increase in rural incomes widely
spread would quickly lead to at least another $1 million in growth from net new de-
mand for nontradables, but $1 million in new income to a small cadre of producers
would go primarily to savings and investment in that small sector. Ignoring the de-
mand side tends to emphasi ze the benefits to growth from capital accumulation made
possible by the concentration of incomes; including the demand side recognizes the
substantive growth benefits of widely distributed income growth.

The empirical analysis above is based on the assumption of a price-elastic supply
of nontradables, including, most particularly, farm nontradabl es. In the Asian context,
demand linkages were thought to occur when underemployed labor was drawn into
nonfarm production. Given the primacy of labor in the cost structure of the informal
nonfarm sector, it was thought that the elasticity of supply of these nonfarm items
would be high. In the African zonesinvestigated here, ahigh share of the nontradabl es
in question involve farm commodities, either directly as farm goods or indirectly as
nonfarm processed items. Realizing the growth potential offered by strong demand
linkages to the farm sector from both farm goods themselves and nonfarm items will
reguire a price-elastic supply of those things that rural people wish to consume more
of astheir incomes go up. Reaping thefruitsof export-led growth will thusrequire pol-
icy attention to increasing the supply response of nontradable wage goods such as
coarse grains and other food items that currently have large MBSs.

The estimated multipliers can bethought of asupper boundsthat will bereduced if
nontradables have price-inelastic supplies. The literature surveyed in Chapter 2 sug-
geststhat multipliersin West Africamay be overstated by as much as 40 percent, be-
cause the underlying supply conditions are inelastic for the nontradables likely to be
demanded asincome grows. Even accepting thisfigure as an upper bound, the magni-
tude of the growth multipliers estimated in this study are still extremely high. The
sense of the policy message conveyed by agrowth multiplier of 2isnot fundamentally
different from that conveyed by one of 3, but it istremendously different from previ-
ous estimates of, say, 1.2.

Further research should look at the issue of how policy can increase the elasticity
of supply of those nontradabl es that currently have large MBSs in consumption. Ulti-
mately the dynamic rural consumer items will be those whose demand is currently
income-el astic, such as services, radios, batteries, beverages, fruits, vegetables, meat,
and dairy products. However, the high average expenditure share for starchy staples
suggests that—despite dlightly income-inelastic demand for these items—they can
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form either aprime source of or major bottleneck to growth. Theelasticity of their sup-
ply will determine whether demand stimulus will lead to real income growth or to the
choking off of growth through rising relative prices of wage goods.

Structura adjustment policies should work to revitalize export and import-substitute
sectorsin Africathrough improved price incentives and encouragement of the private
sector to invest in these activities. It seems likely that such a stimulus will be felt
mainly in rural areas, which produce most of thetradablesin Africa. Being ableto sus-
tain this growth will require that additional consumer and intermediate demand com-
ing from the expansion of the exportable sector is not met with rapidly rising relative
prices of nontradables.

If, on the other hand, coarse grain pricesrise rapidly as cotton and groundnut ex-
ports take off, export-led growth will not be economically sustainable, or at least not
efficient, because asecond round effect of the growth processitself raisesthe unit cost
of production of tradablesin termsof units of nontradabl es. In the export crop anal ogy,
either farmerswill switch part of their export crop acreage back into food crops (Burk-
ina Faso, Niger) or hired labor will demand higher wages to meet increased costs of
subsistence (Niger, Senegal, and Zambia), leading to aless competitive export sector
and not much real income growth for householdsin that sector.

Better knowledge of which commaodities are most likely to be in demand as
growth occurs points to those subsectors, other than the tradables themselves, that
most require policy attention to support export-led growth. Useful policy insights can
be had from inspection of the disaggregated MBS results. Further analytical insights
will require abetter multisectoral tool than growth multiplier models, probably incor-
porating asocial accounting matrix approach. In some situations, the policy action re-
quired will be to improve the access of rural people to grains imported from outside
the local area, thus increasing their food security. In some cases, high transport costs
suggest that more attention should be given to improving local production and storage.
Inall cases, the analysis suggeststhat failure to understand the key role of wage goods
supply, especialy of basic foods, in sustaining growth in Africawill lead to underex-
ploitation of the growth potential made possible by structural adjustment reforms.

Finally, the farm sector plays several particularly important rolesin Africa: asthe
locus of comparative advantage in many cases, as the main source of nontradable
wage goods, and as the main vehicle for broad-based income growth capable of put-
ting growth multipliers into play. To better understand and support these rolesis the
key to promoting sustai nable economic development in the region.
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