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INTRODUCTION

Chr1stopher L Delgado

These are the proceed1ngs of a workshop held at USAID,

Wash1ngton, May 26, 1994 The workshop d1scussed the results of an

IFPRI research proJect comm1ss1oned and funded by the Un1ted States

Agency for Internat10nal Development, Afr1ca Bureau, Off1ce of

Analys1s, Research, and Techn1cal Support, D1v1s10n of Food,

Agr1culture, and Resources Analys1s, under BOA/DAN-4111-B-OO-9112-00,

Del1very Order No 5 The research team cons1sted of Chr1stopher

Delgado, Jane Hopk1ns, Anna Alfano, Peter Gruhn, and Jayashree S11, of

the Markets and Structural Stud1es D1v1s1on (MSSD), Peter Hazell and

BehJat HOJJat1, of the Env1ronment and Product1on Technology D1v1s1on,

and Valer1e Kelly, formerly of MSSD and currently at Department of

Agr1cultural Econom1cs, M1ch1gan State Un1vers1ty

The proJect could not have been attempted w1thout the pr10r

eX1stence of deta11ed household-level data sets collected by IFPRI 1n

collaborat10n w1th var10US Afr1can and CGIAR partner 1nst1tut10ns, and

used J01ntly w1th them 1n other research work The close 1nvolvement

1n the present proJect of members of the or1g1nal country research

teams that collected the data was also essent1al, both to ensure that

the data were 1nterpreted correctly and to add locat1on-spec1f1c

knowledge to the analys1s The research team also acknowledges w1th

grat1tude 1ts debt over many years to other colleagues who were

1nvolved w1th the proJects that or1g1nally collected the data and
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helped shape the V1ews of the present authors In th1S regard,

part1cular apprec1at1on 1S extended to Tom Reardon of MSU for h1S many

contr1but1ons to the f1eld and to the pr10r research on Wh1Ch the

Sahel1an cases of the present proJect are based

The Burk1na Faso data set was collected 1n 1984/85 1n

collaborat10n w1th the Internat10nal Crops Research Inst1tute for the

Sem1-Ar1d Trop1cs (ICRISAT) The N1ger data set was collected 1n

1989/90 1n collaborat10n w1th the Inst1tut Nat10nal de Recherche

Agr1cole du N1ger (INRAN) and the ICRISAT Sahel1an Center The

Senegal data set was collected 1n 1989/90 1n collaborat10n w1th the

Inst1tut Senegala1s de Recherches Agr1coles (ISRA) The Zamb1a data

set was collected 1n 1985/86 1n collaborat1on w1th the Rural

Development Stud1es Bureau of the Un1vers1ty of Zamb1a The 21mbabwe

data were collected 1n 1987/88 1n collaborat1on w1th the Department of

Phys1cal Plann1ng, M1n1stry of Local Government, Rural and Urban

Development, Government of 21mbabwe

Last but not least, the team would llke to acknowledge the moral

support and 1nterest 1n the proJect rece1ved from Dr George Gardner

and colleagues at USAID, whose knowledge of and long-term 1nterest 1n

rural Afr1ca 1S a source of 1nsp1rat1on 1n d1ff1cult t1mes

These proceed1ngs conta1n the Table of Contents from the f1nal

report, Wh1Ch conta1ns 269 pages, a summary of the f1nal report, the

agenda for the Workshop at USAID, fact sheets and d1agrams

summar1z1ng the results for each of the components of the study, and a

summary of the d1Scuss10ns at the workshop
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EXECUTIVE SUMMARY

Chr1stopher L Delgado
and other authors of the maln report

The obJectlve of the present study lS to ass1st dec1s10n-makers

to better understand the current 11nkages between the agr1cultural and

non-agr1cultural sectors 1n Sub-Saharan Afr1ca, and to strengthen

these llnkages for accelerated rural econom1C growth It addresses

how 1ncreased rural 1ncomes are spent on a mlX of agr1cultural and

non-agr1cultural good and serVlces, the 1mpllcatl0ns of these

expend1ture patterns for the potentlal to st1mulate growth 1n rural

areas through the allev1atl0n of demand constralnts, and areas of

lntervent10n necessary to susta1n growth or1g1nat1ng from st1mulus to

tradable agr1culture from econom1C reforms, such as Structural

AdJustment Programs

Country case studles ut1l1ze eX1st1ng household-level panel data

sets collected by IFPRI 1n collaborat10n w1th var10US Afrlcan

1nstltut10ns and used for d1fferent purposes elsewhere The data

cover weekly or b1-weekly panels for one full year, runn1ng over

1984/85 for Burklna Faso, 1989/1990 for N1ger and Senegal, and 1985/86

for Zambla

Senegal lS clearly the most open and 1nternally well-art1culated

of the sample countr1es N1ger 1S relat1vely open, but has a low
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degree of 1nternal trade Burk1na Faso exh1b1ts a low degree of

openness and a low degree of 1nternal trade Zamb1a and 21mbabwe

exh1b1t a relat1vely good degree of 1nternal trade, but a very low

degree of external openness by our 1nd1cators Both the Senegal and

N1ger samples were observed dur1ng above-average harvest years The

Burk1na sample was observed dur1ng a very bad drought year, follow1ng

on two other drought years The Zamb1a data come from a good harvest

year, when the study zone had a year to recover from the devastat1ng

drought of the early 1980's

Chapter 1 synthes1zes 1ssues and results encountered across the

study Chapter 2 exam1nes the preced1ng llterature and der1ves

1ssues Chapters 3, 4 and 5 are devoted to the Burk1na Faso, N1ger

and Senegal case stud1es, respect1vely Chapter 6 reports the Zamb1a

case study, w1th sect10ns to 1dent1fy comparable elements 1n 21mbabwe,

1n the absence of comparable data

CONVENTIONAL WISDOM ON RURAL GROWTH LINKAGES IN AFRICA

Growth mult1pl1ers tell us how much extra net 1ncome growth can

be had 1n rural areas from st1mulat1ng net new product10n of goods and

serV1ces w1th a stream of consumer and 1ntermed1ate spend1ng of new

household 1ncome or1g1nat1ng from structural changes such as

technolog1cal progress, 1mprovement 1n export pr1ces, and so forth

The actual mult1pl1er 1S a numer1cal der1vat10n from a reg10nal model

that 1ncorporates household demands and 1ntermed1ate demands between

sectors, and expl1c1tly models these 1nter-relat10nsh1ps

L1ke all reg10nal models, the results depend largely on dec1d1ng

what lS 1ns1de the area of 1nterest for comput1ng costs and benef1ts,
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and what lS outs1de The study looks at th1S lssue 1n depth,

comput1ng results for three alternat1ve assumpt10ns (a) the only

lssue of 1nterest lS 1mpact on local 1ncomes, (b) the nat10nal

perspect1ve, (c) the mult1-country reg10nal perspect1ve Unless

otherw1se stated, the results summar1zed here are from the nat10nal

perspect lVe

Growth llnkages occur because under-employed resources are drawn

1nto product1on by new local demand for th1ngs that they can produce

ThlS can only occur 1f there are 1n fact under-employed resources

Resources are assumed to be under-employed because there 1S

1nsuff1c1ent demand to purchase what the resources can be used to

produce Th1S sltuat10n typ1cally ar1ses because of remoteness and

poverty, and may be assoc1ated w1th v1s1ble or h1dden under-employment

of people or land Local pr1ces for the demand-constra1ned 1tems 1n

quest10n exceed what they can be sold for through export, but are less

than would be requ1red to make money 1mport1ng the good 1n quest10n

More prec1sely, the term "non-tradable" lS used for goods that

at prevall1ng relat1ve pr1ces are rarely, 1f ever, traded across the

borders of the chosen zone of analys1s, and do not have close

Substltutes 1n local consumpt1on, 1n the sense that the domest1c pr1ce

of the non-traded good 1S not well-correlated w1th the domest1c pr1ce

of any tradable good that could play the same role 1n the consumpt1on

basket By def1n1t1on, serV1ces are non-tradables, Slnce the serV1ce

occurs at the pOlnt of purchase Tradables, on the other hand, can 1n

theory always be 1mported or exported at a constant pr1ce glven by the

world outs1de the reg10n 1n quest10n
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Beyond the 1n1t1al 1ncome st1mulus, 1ncrements to 1ncome ar1se

from new spendlng--both retall and through demand for lntermed1ate

1nputs--on farm and non-farm ltems that are non-tradables wlth respect

to areas outslde the reg10n of lnterest Because new effectlve demand

for these 1tems cannot be met by 1mports (by def1n1t10n), they are

assumed to be met by lncreased local productlon The latter

assumpt10n 1S also key, and 1S exam1ned 1n more deta1l below

Earl1er growth llnkage llterature, 1n both Afr1ca and AS1a, was

preoccupled wlth the d1rect contr1but10n of agr1culture to

1ndustr1allzatl0n It assumed that agr1cultural ltems such as food

staples and food var1ety ltems are tradable goods, the productl0n of

WhlCh was constra1ned by the avallab1l1ty of land ("supply­

constralned") Local manufactured goods were assumed to flt the non­

tradable category as deflned above Growth llnkages occurred from the

re-spend1ng of agrlcultural lncomes from the Green Revolut10n on local

non-agr1cultural goods and serVlces, st1mulatlng the1r productlon

Consumer spend1ng of add1t10nal rural 1ncomes from exogenous

sources on 1tems such as "food" was consldered a "l eakage" for growth,

ln the sense that new effect1ve domest1c demand for food e1ther

d1splaced exports of foods from rural areas, or encouraged further

lmport of food, w1thout any net addltl0n to local productlon Taklng

"food" as a tradable agr1cultural good v1rtually ensures both that

est1mated growth mult1pl1ers w1ll be low 1n Afr1ca, and that growth 1n

agrlcultural lncomes wlll not lead to growth 1n rural non-farm

employment, Slnce rural people on the cont1nent are thought to

typ1cally spend a large share of 1ncrements to 1ncome (have a IIh1gh

marglnal budget share") on food products Thus r1s1ng rural 1ncomes,
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be1ng spent on tradables, only serve to decrease what the reg10n 1S

already export1ng or 1ncrease what they are already 1mport1ng,

dependlng on the reglon's comparat1ve advantage Not surprlslngly,

preV10us estlmates of rural growth multlpllers ln Afrlca have been

low

RESULTS

The maln results of the study can be summarlzed under SlX

headlngs

(I) Afrlcan rural growth llnkages are much hlgher than prevlously
thought

ThlS study flnds rad1cally more optlm1stlc results than preVl0US

estlmates of growth multlpllers, due to In-depth lnvest1gat10n of the

underlYlng assumptlons about tradab1l1ty of dlfferent commod1t1es,

attentl0n to whether value-added occurs In the farm or non-farm

sector, and the use of data of a quallty wlthout precedent 1n the

present study countr1es concernlng household expend1ture patterns

Overall, the addlt10ns to lncome from addlng a dollar of new

(exogenous) farm 1ncome ln the study zones 15 to 1ncrease total lncome

by $2 75 In Burk1na Faso, $2 48 In Zamb1a, $197 In Senegal, and $196

The report looks at growth multlpllers In deta1l by geograph1c

reglon, by lncome group, and under a varlety of d1fferent assumptl0ns

Overall, the message 1S the same the extra growth that can be had

from stlmulat1ng demand for non-tradable 1tems 1n rural areas of the
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study countr1es 15 at least as h1gh as the 1n1t1al st1mulus 1tself

Th1s also 1mpl1es that the overall benef1t of f1nd1ng a way to

susta1nably boost rural 1ncomes on the supply-s1de 1S at least tW1ce

as h1gh as the 1mmed1ate return from the act1v1ty that was promoted 1n

the f1rst place

Under-used resources are drawn 1nto product10n through new

consumer (lnclud1ng wholesale) demand and through 1ntermed1ate

demands The latter are product1on llnkages, grow1ng product1on of

some 1tems, whether tradable or not, 1nvolves new demand for some

1ntermed1ate 1nputs that cannot be prof1tably 1mported Deta1led

1nvest1gat10n shows that the share of farm llnkages attr1butable to

consumpt1on alone was 42 percent 1n Senegal, 79 percent 1n N1ger, 93

percent 1n Burk1na, and 98 percent 1n Zamb1a Wh1le the relat1ve

1mportance of consumpt1on llnkages does depend upon product1on

relat10ns, and especlally on the use of non-traded 1ntermed1ate

1nputs, 1t 1S clear that consumpt10n llnkages cannot be 19nored, even

where product10n llnkages are 1mportant, as 1n Senegal

(2) Sub-sectors that account for growth ar1s1ng from consumer
spend1ng are serV1ces, non-tradable farm commod1t1es, and local
non-farm goods.

In V1ew of the 1mportance of consumptlon llnkages, 1t lS

1mportant to know how rural people spend 1ncrements to 1ncome, whether

the ltems are demand-constra1ned (non-tradable) or not, and Wh1Ch

sector benef1ts from the expanded demand Average budget shares

measure the percentage of total household expend1tures gOlng to that

good group Marg1nal budget shares measure the percentage of

add1tlons to 1ncome that are allocated to the good group 1n quest10n,
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and thus the dlrect lmpact of lncome changes on the consumptlon of the

good group ln questlon Income lnelastlc demand (MBS < ABS) lmplles

that the relatlve lmportance of that commodlty In the consumptlon

basket decreases as total expendlture lncreases

The study classlfled lndlvldual commodltles and serVlces lnto

two sectors, farm and non-farm, and two tradablllty categorles,

tradable and non-tradable, for three alternatlve deflnltl0ns of regl0n

of lnterest (local, natlonal, West Afrlca) 1 The farm sector 1S

llmlted to ltems bought d1rectly 1n the cond1t10n that they leave the

fleld crops 1n unprocessed or barely processed form, llvestock, mllk,

etc Slnce other studles show that farmers typlcally get up to half

thelr lncome from non-farm actlv1tles In Afrlca, lt lS clear that the

"non-farm" sector In most of rural Afr1ca lS composed prlmarlly of the

non-cropplng, non-l1vestock-rearlng actlv1tles of farmers It lS

therefore conslstent to label as "non-farm" those 1tems that result

from the off-farm aetlvltles of IIfarm ll households, lncludlng food

processlng Thus, II food II lncludes tradable farm foods, such as some

gralns, non-tradable farm foods, such as mllk, tradable non-farm

foods, such as certaln splces and condlments, and non-tradable non­

farm foods, such as many other locally-produced processed foods

Speclf1c categorlzatl0ns of goods for speclflc study zones are

glven In the country chapters All serVlces are consldered non­

tradables, prepared foods that are not packaged for trans1t (sorghum

beer, mlllet cakes, etc) are local non-tradables, as are fresh meat

1 The classlflcatl0n by reg10n of 1nterest applles prlmar1ly to
the West Afrlcan studles Th1S breakdown was not poss1ble w1th the
Zambla data, although some broad assumptlons could be tested
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and da1ry products More 1tems become non-tradable at the nat10nal

level of tradab1l1ty Examples would be fru1ts and vegetables, most

prepared foods (such as peanut butter), and some starchy staples,

lncludlng m1llet and sorghum 1n Burk1na Faso and Senegal, and cassava,

sweet potatoes and fon10 1n all cases At the "reg10nal" level of

tradab1l1ty, slgn1f1cant consumer 1tems typ1cally become non­

tradables M1llet and sorghum 1n N1ger lS an example

The average budget share for "food" 1n the country samples runs

from 88 percent 1n the Burk1na Faso to 72 percent 1n Senegal In all

cases, the demand for food 1S 1nelast1c w1th respect to 1ncome Yet,

the marg1nal budget shares for food are st1ll so h1gh that the

absolute 1mpact on food demand of an 1ncrease 1n rural 1ncomes w1ll

st1ll be qU1te large Improvements 1n 1ncomes 1n the study zones can

be expected to put demand pressure on foods suppl1es In the poorer

areas, th1S w1ll be more on bas1c staples In r1cher areas, th1S w1ll

be more on h1gher pr1ced (more preferred) calor1es, Slnce consumers

are suff1c1ently better off to beg1n the process of Subst1tut1ng

h1gher pr1ce calorles (rlce, f1Sh) for lower prlced ones (mlllet) as

1ncome r1ses

The marg1nal budget share for non-food commod1t1es lS h1gh only

1n Senegal, at 51 percent, 1t 1S 22 percent 1n N1ger, 19 percent 1n

Zamb1a, and 12 percent 1n Burk1na Faso Demand 1S 1ncome-elast1c for

these 1tems as a whole 1n all the sample zones The same 1S true of

serV1ces, Wh1Ch have marg1nal budget shares rang1ng from 16 percent 1n

N1ger to 3 percent 1n Senegal The country chapters prov1de

cons1derable deta1l on Wh1Ch 1tems are most 1ncome-elast1c
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In Zamb1a, 75 percent of all consumer expend1tures 1n the sample

were on non-tradables, 1mpl1c1tly def1ned at the nat10nal level, most

of th1S was on farm goods Two-th1rds of 1ncrements to 1ncome went to

non-tradables, as was the case 1n Burk1na The marg1nal budget share

for non-tradables was 47 percent 1n N1ger and only 25 percent 1n

Senegal Except for N1ger, the budget share for non-tradables as a

group decreases as 1ncome 1ncreases (MBS < ABS)

Among farm goods, the prlnclpal non-tradable commod1t1es w1th

elastlc demand are llvestock products (meat, mllk, eggs, etc)

L1vestock products and serV1ces have an espec1a'1y h1gh average budget

share 1n N1ger The other components of farm non-tradables 1n

countr1es other than N1ger (pr1nc1pally m111et and sorghum 1n Burk1na

Faso and Senegal and other home-grown foods 1n Zamb1a) are

suff1c1ently 1nelast1c 1n demand w1th respect to 1ncome that they

outwe1gh the elast1c response of 11vestock products and serV1ces,

mak1ng farm non-tradables, as a group, 1nelast1c Demand for farm

non-tradables 1S espec1ally 1nelast1c w1th respect to 1ncome 1n

Senegal, as h1gher 1ncome households appear to be 1n the process of

sh1ft1ng the1r staple consumpt1on patterns to r1ce, a tradable at all

levels

Non-food, non-farm commod1t1es are 1ncome-elast1c everywhere,

but tend to be largely 1mports or 1mport-subst1tutes w1th respect to

the world market Serv1ces and many processed food commod1t1es are

non-farm non-tradables w1th 1ncome-elast1c demand 1n all country case

stud1es

In sum, deta11ed analys1s of the expend1ture data 1n the country

chapters shows that r1s1ng rural 1ncomes 1n the study lones, should
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they occur, are llkely to put conslderable upwards pressure on the

relatlve prlces of many farm goods, malnly local unprocessed food

ltems, some non-farm goods, lncludlng processed foods and

lntermedlate lnputs to farmlng, and on serV1ces Many of these ltems

are non-tradables at the natlonal level of tradabl11ty

(3) Only susta1ned growth 1n rural 1ncomes that 1S w1de1y spread
across households 1S capable of un1ock1ng s1gn1f1cant add1t10na1
growth

A perenn1al lssue for supply-slde agrlcultural growth strateg1es

In Afrlca lS that 1ncrements to 1ncome from prlce reforms or

1mprovements 1n the terms of trade are tYPlcally wldely spread 1n

small lncrements over a large number of people, because of the

comparatlve absence of a land-ownlng class In most countrles Because

rural people are poor, then, these 1ncrements go for consumptlon,

tYP1cally extra food, rather than belng concentrated 1n landlord

proflts, used for savlngs and lnvestment Whlle helplng food

secur1ty, thlS extra consumptlon only d1splaces exports or 1ncreases

1mports, accord1ng to that Vlew Th1S was one of the maln

Just1f1cat10ns offered for State taxat10n of export agr1culture, 1n

order to mob1l1ze surplus for growth

Restorat10n of the demand-s1de as a val1d lssue 1n Afr1ca,

through 1tS focus on tradab1l1ty lssues, lllustrates that w1despread

lncrements to the 1ncomes of rural households can also playa maJor

role In mob1l1z1ng under-used resources, through the encouragement of

employment 1n non-tradable sectors The effect of wldespread

lncreases 1n spendlng on the sorts of non-tradables that rural people

consume--da1ry, fru1ts, vegetables, some starches, serV1ces, local
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agrlcultural lmplements, and so forth--can moblllze labor, cap1tal and

land outslde peak per10ds for v1able 1ncome opportunlt1es The study

shows that even small lncrements to rural lncomes that are wldely

spread can make b1g net addlt10ns to growth, besldes lmprov1ng food

securlty

The study results also show that Afr1ca may be d1fferent from

those parts of ASla where the demand-s1de of growth was tradlt10nally

emphaslzed The ASlan growth llnkages llterature rev1ewed 1n Chapter

2 tends to stress that Slnce the rural r1ch have consumpt1on patterns

more or1ented to spendlng 1ncrements to 1ncome on manufactured goods

and serV1ces, target1ng 1ncome to the r1ch rather than the poor w1ll

have a greater st1mulat1ve effect on demand for non-farm 1tems than

the same lncome targeted to the poor

The country chapters show that under the nat10nal def1n1tlon of

tradab1l1ty, the poorest one-th1rd of households of the all the

country samples had h1gher marglnal budget shares for non-tradable

ltems than the rlchest one-thlrd of households The d1fference 1n

marg1nal budget share for all non-tradables between the r1ch and poor

went from 20 percent 1n Senegal, to 3 to 6 percent 1n the other case

stud1es ThlS 1mplles that a dollar of 1ncome d1rected to the poor

w1ll have more llnkages benef1ts for growth than a dollar d1rected to

the r1ch, cet par The h1gher marglnal budget shares for non-

tradables of the poor 1S due to the fact that the poor have a much

h1gher marg1nal budget share for farm non-tradables than do the r1cher

households Thus harmony between growth and equ1ty obJectlves 1n the

present growth llnkage work 1S pr1mar1ly due to a better V1ew of

whether farm 1tems are tradable or not
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{4} Only growth 1n agr1cultural exports prov1des the w1despread and
recurr1ng 1ncome source needed for an econom1cally susta1ned
rural growth process

For growth llnkages to be part of a sustalned pattern of

economlC development, the 1n1t1al 1ncome shock from the tradable

sectors must be regularly reproduced Only the susta1ned product10n

and sale of tradable commod1t1es can do th1S The commod1ty groups

most l,kely to prov1de such an eng1ne are a matter of comparat1ve

advantage, Wh1Ch 1S not dealt w1th here Convent10nal w1sdom suggests

that trad1t1onal agr1cultural exports are most l1kely to play th1S

role peanuts, cotton, or 11vestock The exper1ence 1n N1ger and

Burk,na Faso dur1ng per10ds when coastal demand was strong 1S that

some new exportables, such as cowpeas, on10ns, poultry, and

vegetables, may also have great potent1al for reg10nal exports as

well

Technolog1cal change, lend1ng, or other st1mul1 to the non­

tradable sectors, 1n the absence of growth 1n the tradable sectors, 1S

a one-shot and unsusta1nable venture In the absence of regularly

recurr1ng sources of demand, 1t 1S only 11kely to lead to mounta1ns of

unsold produce by the roadS1de--as 1n the ma1ze mounta1ns of the

m1ddle belt 1n N1ger1a 1n the late 1970's--and fall1ng producer

revenue under cond1t1ons of pr1ce 1nelast1c demand W1thout a

regularly recurr1ng 1nJect10n of lncome from trade w1th locatlons

outs1de the lmmedlate zone of lnterest, the myrlad act1vltles 1n the

non-tradable sectors dependent on the demand thus created w1ll wlther

growth multlpl1ers work 1n reverse as well
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Susta1n1ng grow1ng populat10ns on frag1le resource bases, as in

the N1ger case study zones 1n part1cular, requ1res prov1d1ng a grow1ng

supply of Jobs outs1de agr1culture Paradox1cally, 1t 1S hard to see

how th1S can be done 1n the study zones w1thout greater emphas1s on

boost1ng 1ncomes from agr1cultural tradables, to support the creat10n

of non-farm Jobs 1n rural areas through boost1ng local demand for non-

farm goods and serVlces

(5) More attentlon needs to be devoted to lncreaslng supply­
responslveness of maJor non-tradable rural consumptlon ltems,
lncludlng local starchy staples and llvestock products.

Real1z1ng the growth potentlal offered by strong demand llnkages

wlll requ1re a prlce-elastlc supply of those thlngs that rural people

wlsh to consume more of as thelr 1ncomes go up Further research

should look at the lssue of how POllCY can lncrease the elastlc1ty of

supply of those non-tradables that currently have large marglnal

budget shares 1n consumpt10n The hlgh average expendlture share for

starchy staples suggests that-~desplte Sllghtly lncome-1nelast1c

demand--they can form e1ther a pr1me source of--or maJor bottleneck

to--growth Llvestock products and other non-tradable processed

foods are also lmportant 1n some reg10ns The country stud1es

1dent1fy commod1t1es that are 11kely to be 1n demand In some detall

The lmpact of prlce-lnelast1c suppl1es of these non-tradable

1tems would be to weaken potent1al growth mult1pl1ers by up to one­

th1rd, S1nce 1ncreased demand w1ll be met by relat1ve pr1ce r1ses

rather than bY 1ncreased local productl0n When a non-tradable

accounts for a large marglnal budget share, such as mlllet and sorghum

1n Burklna Faso, uSlng growth multlpllers to boost rural employment
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may requlre speclflC pollCles to boost the supply responslveness of

these commodltles Dependlng on the speclflc sltuatlon, the

approprlate POllCY response could be on elther the productlon slde

(lmproved access to research, lnputs and support servlces) or the

trade slde (lnfrastructure, more frlendly lnstltutlons, eaSler

lmports) The cost-beneflt analysls of returns to these lnterventlons

would need to lnclude the lndlrect beneflts from permlttlng growth

multlpllers to work more smoothly, whlch lS almost never done

(6) Wlthout supply-responslveness for non-tradable goods that people
wlsh to buy when thelr lncomes lncrease, the lncome galns from
structural adJustment could be choked off by rlslng wage
demands

Economlc reform paradlgms for re-startlng growth In small, open

Afrlcan countrles very properly focus on provldlng 1mproved 1ncent1ves

for local product1on of tradables through devaluat1on, l1beral1zatlon,

and austerlty However, reaplng the frults of export-led growth also

regulres pOllCy attent10n to lncreas1ng the supply of non-tradable

goods that export crop producers and other workers spend thelr lncomes

on, such as coarse gralns and other food ltems currently havlng a

large marg1nal budget share Otherw1se, success ln export promotlon

that lS not taxed away by governments could lead to rlslng pr1ces for

local consumer and 1ntermedlate demand 1tems

If pr1ces of local consumer 1tems rlse relatlve to export

pr1ces, Wh1Ch are f1xed by world market cond1tlons and market1ng

costs, 1t becomes relat1vely less profltable to engage 1n export

agr1culture The result 1S that success begets 1S own dem1se, unless

somethlng occurs to break the V1C10US c1rcle The latter mayor may
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not occur spontaneously, but w1ll occur better and faster where 1t 1S

glven a help1ng hand Max1m1z1ng the growth benef1ts of Structural

Adjustment 1n the sem1-open econom1es of Afr1ca regu1res a strategy to

avo1d demand-s1de bottlenecks that, properly handled, can be turned

1nto powerful growth llnkages
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Agricultural Growth Linkages in Sub-Saharan Africa: A Synthesis
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KEY FACTS

THE STUDY

The study addresses how 1ncreased rural 1ncomes are spent, the 1mpl1cat10ns of th1s
for growth 1n rural areas, and pol1c1es necessary to susta1n 1t

The case stud1es ut1l1ze eX1st1ng weekly or b1-weekly household-level panels for one
full year

• 1984/85 for Burk1na Faso, a drought year, agro-cl1mat1c var1at1on, low
degree of openness to trade,

• 1989/1990 for N1ger and Senegal, above-average harvests, Senegal and
N1ger zones are qU1te open, trade w1th N1ger1a 1S 1mportant 1n N1ger
zones, agro-cl1matlc var1at1on 1n the N1ger sample 1S h1gh, Senegal 1S a
trad1t1onal cash-croPP1ng zone

• 1985/86 for Zamb1a zone, good harvest, good 1nternal trade, but l1ttle
external agrlcultural trade

Growth mult1pl1ers = extra 1ncome from net new product10n that occurred 1n response
to new household demand:

• derlved from a reglonal model that lncorporates household demands and
1ntermed1ate demands between sectors,

• occur because under-employed local resources are drawn lnto productlon
by new local demand for thlngs that they can produce

• Results 1n Afr1ca depend heav1ly on the Slze of the area for comput1n9
costs and benef1ts (catchment area)

• For a g1ven catchment area, some goods are non-tradable w1th the
outs1de, they are demand-constralned, S1nce new product1on cannot be
exported and new local demand cannot be met by lmports
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• Non-tradables are 1tems rarely traded across the borders of the chosen
zone, and that do not have close Subst1tutes 1n local consumpt10n

• Growth mult1pl1ers are largely dr1ven by the 1mportance of non-tradable
goods 1n 1ncremental consumpt10n

The study computes results for three alternat1ve assumpt10ns

• The only lssue of 1nterest lS lmpact on local 1ncomes ,

• The nat10nal perspect1ve,

• The mult1-country reg10nal perspect1ve

Earller growth l1nkage 11terature lnvestlgated the contrlbutlon of agrlculture to
lndustrlal1zatlon. mostly under ASlan condltlons:

• Food was assumed to be tradable, local manufactured goods were demand­
constra1ned

• Growth llnkages occurred from the re-spend1ng of r1s1ng agr1cultural
1ncomes on local non-agr1cultural goods and serV1ces, st1mulat1ng the1r
product1on

• Slnce 1ncrements to 1ncome 1n rural Afr1ca were w1dely-spread and spent
on foods, prev10us estlmates of rural growth mult1pl1ers 1n Afr1ca have
been low

RESULTS

Afrlcan rural growth llnkages are much h1gher than prev10usly thought

• Add1ng a dollar of exogenous farm 1ncome 1n the study zones 1ncreases
total 1ncome by $2 75 1n Burk1na Faso, $2 48 1n Zamb1a, $1 97 1n
Senegal, and $196 1n N1ger

• The message 1S the same by geograph1c reg10n, by 1ncome group, and under
a var1ety of d1fferent assumpt10ns

• The share of farm l1nkages attr1butable to consumpt10n alone was 42
percent 1n Senegal, 79 percent 1n N1ger, 93 percent 1n Burk1na, and 98
percent 1n Zamb1a

Growth ar1ses from consumer spend1ng on serV1ces, non-tradable farm commod1tles, and
local non-farm goods

• The farm sector 1ncludes crops 1n unprocessed or barely processed form,
l1vestock, mllk, etc

• The non-farm sector lncludes the non-farm1ng act1v1t1es of "farm"
households, 1nclud1ng food processlng
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• The compos1t1on of non-tradables depends upon the catchment area chosen
and spec1f1c country cond1t1ons

• Average budget shares for "food" 1n the country samples run from 88
percent 1n the Burk1na Faso to 72 percent 1n Senegal

• Demand for food 1S 1ncome-1nelast1c, but the marg1nal budget shares are
st1ll so h1gh that the absolute 1mpact on an 1ncrease 1n rural 1ncomes
wlll stlll be large

• L1vestock products (meat, m1lk, eggs, etc) are the pr1nc1pal farm non­
tradables w1th 1ncome-elast1c demand Fru1ts and vegetables are next

• The marg1nal budget share for non-food commod1t1es (exclud1ng serv1ces)
lS 51 % 1n Senegal, 22 % 1n N1ger, 19 % 1n Zamb1a, and 12 % 1n Burk1na
Faso Demand lS 1ncome-elast1c for these 1tems and for serV1ces

• 2/3 of 1ncrements to 1ncome went to non-tradables 1n Burk1na and Zamb1a,
47 % 1n N1ger and 25 % 1n Senegal Except for N1ger, the budget share
for non-tradables as a group decreases as 1ncome lncreases (MBS < ASS)

• R1s1ng rural 1ncomes are llkely to push up the relat1ve pr1ces of local
unprocessed food 1tems, processed foods, 1ntermed1ate 1nputs to farm1ng,
and serV1ces

Only susta1ned growth 1n rural 1ncomes that 1S w1dely spread across households 1S
capable of unlock1ng s1gn1f1cant add1t10nal growth

• Because rural people 1n Afr1ca are poor, yet farm the1r own land,
1ncrements to 1ncome go for consumpt1on, tYP1cally extra food, rather
than be1ng concentrated 1n landlord prof1ts, used for sav1ngs and
lnvestment

• Increments to the 1ncomes are spent on non-tradables that rural people
consume dalry, frults, vegetables, some starches, serVlces, local
agr1cultural 1mplements, and consumer manufactures

• All (except the latter 1n most cases) can mob1l1ze rural labor, cap1tal
and land when new demand 1S w1despread

• Under the nat10nal def1n1t10n of tradab1l1ty, the poorest 1/3 of
households of the all the country samples had h1gher marg1nal budget
shares for non-tradable 1tems than the r1chest 1/3 of households

• The d1fference 1n marg1nal budget share for all non-tradables between
the r1ch and poor went from 20 percent 1n Senegal, to 3 to 6 percent 1n
the other case stud1es

• Growth mult1pllers are h1gher for 1ncome targeted to the poor, contrary
to convent10nal wlsdom for land-constra1ned ASla There lS no trade-off
between growth and equ1ty 1n the study zones
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Only growth In agrlcultural exports provldes the wldespread and recurrlng lncome
source needed for an economlcally sustalned rural growth process

• For growth l1nkages to occur, the 1n1tlal lncome shock must be regularly
reproduced Only the susta1ned product10n of tradable commod1t1es can
do th1S

• The commod1ty groups most l1kely to prov1de such an englne are a matter
of comparat1ve advantage

• Trad1t10nal agr1cultural exports are most llkely to play th1S role
peanuts, cotton, or llvestock New reg10nal exportables--cowpeas,
on10ns, poultry, fru1ts and vegetables--may also have great potent1al
for st1mulat1ng llnkages

• Extens1on, lend1ng or other st1mul1 to the non-tradable sectors--local
foods, serV1ces, most small-scale rural manufactur1ng enterpr1ses--ls a
one-shot and unsusta1nable venture 1n the absence of growth 1n the
tradable sectors

• N1che opportun1t1es for such proJects are most llkely to eX1st 1n
1mportant cash-cropp1ng zones

• Susta1n1ng grow1ng populat1ons on frag1le resource bases requ1res
prov1d1ng more Jobs outs1de agr1culture Th1s requ1res growth 1n rural
demand for the products of local non-farm Jobs, wh1ch requ1res boost1ng
1ncomes from agr1cultural tradables

More attentlon needs to be devoted to lncreaslng supply-responslveness of maJor
non-tradable rural consumptlon ltems, lncludlng local starchy staples and llvestock
products.

• Benef1t1ng from strong demand l1nkages requ1res a pr1ce-elast1c supply
of those th1ngs that rural people w1sh to consume more of as the1r
1ncomes go up

• Further research should look at lncreas1ng the elast1c1ty of supply of
those non-tradables that currently have large marg1nal budget shares

• H1gh marg1nal expendlture shares for starchy staples lmply that they can
be a maJor bottleneck to growth unless someth1ng 1S done about the1r
product1on or d1str1butlon

• Cost-benef1t analys1s of returns to these lnterventlons need to 1nclude
the 1nd1rect beneflts from perm1tt1ng growth mult1p11ers to work more
smoothly

W1thout Supply-responslveness for non-tradable goods that people wlsh to buy when
thelr lncomes lncrease, the lncome galns from structural adJustment could be choked
off by rlslng wage demands
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Econom1c reform parad1gms for growth 1n small, open Afrlcan countr1es
very properly focus on prov1d1ng lmproved lncent,ves for local
product10n of tradables through devaluat1on, l1beral1zat1on, and
auster1ty

Reap1ng the fru1ts of export-led growth also requ1res 1ncreas1ng the
supply of non-tradable goods that producers spend thelr lncomes on If
they are non-tradables, th1S w1l1 lnvolve fac1l1tatlng local productlon

Fa1l1ng thlS, prlces of local consumer 1tems may rlse relatlve to export
pr1ces, cuttlng 1nto the prof,tab111ty of export agrlculture The
result lS a V1C10US c1rcle

Maxlm1z1ng the growth benef1ts of Structural AdJustment requ1res a
strategy to avold demand-s1de bottlenecks that, properly handled, can be
turned 1nto powerful growth llnkages
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Chr1stopher L Delgado and Anna Alfano

KEY FACTS

Agr1culture 1n Sub-Saharan Afr1ca accounts for 42% of GDP 1n low 1ncome countr1es
and 27% 1n m1ddle 1ncome countr1es

Pr10r d1Scuss10n of growth llnkages between agr1culture and other sectors focused on
show1ng how agr1cultural development st1mulates overall rural development through
creat10n of new demand for locally produced non-agr1cultural goods

Stud,es tYP1cally est1mated the extra local 1ncome that lS created from net new
product10n 1n rural areas of goods and serV1ces, st1mulated by spend1ng of new
household 1ncome or1g1nat1ng from some outs1de factor, such as techn1cal change 1n
local tradables product10n

The prev10us stud1es, heav1ly concentrated 1n AS1a, show strong eV1dence that
consumpt10n llnkages account for more than 50% of total llnkages between agr1culture
and other sectors Focus1ng only on product10n llnkages greatly underest1mates the
potent1al for growth llnkages 1n the agr1cultural sector, where product10n-s1de
llnkages are character1st1cally thought to be llm1ted

Stud1es 1n Ind1a dur1ng the Green Revolut10n showed that for every dollar 1ncrease
1n 1ncome, an add1t10nal 64 to 87 cents was created through re-spend1ng on local
product10n 1nputs and consumer 1tems In the PunJab and Haryana reg10ns, 93
add1t10nal cents were created, and for the Madhya Pradesh and 81har reg10ns
add,t10nal 1ncome was est1mated to be 46 cents In the Muda R1ver reg10n of
Northwest Malays1a, add1t10nal 1ncome accrued from a one dollar 1ncrease 1n
agr1cultural 1ncome was est1mated at approx1mately 80 cents

Relat1vely few stud1es have formally est1mated growth mult1pl1ers for Afr1can
countr1es Those that d1d typ1cally est1mate that no more than 50 extra cents lS
created by st1mulat10n of local enterpr1se from an 1n1t1al exogenous 1ncrease of one
dollar 1n local rural 1ncomes A recent and rare case, uS1ng a more comprehens1ve
methodology (SAM) for Madagascar, concludes that add1t10nal 1ncome can range from 80
cents to $I 70
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The AS1an trad1t10n of growth l1nkages embodles assumptl0ns that, comblned wlth hlgh
Afrlcan marglnal propensltles to spend on agrlcultural ltems, determlne that
estlmated multlpllers wlll be low There are few l1nks to non-agrlcultural
productlon, and those are the only 1tems that are counted In l1nkages under those
assumptlons

• Flrst, ln ASlan work, the area of lnterest for assess1ng beneflts 1S
usually l1m1ted to the lmmed1ate local regl0n, and food staples are
world market crops such as rlce and wheat ThlS means that almost all
agr1cultural ltems are not "local goods", even 1f produced locally
They can be sold outslde the reglOn of 1nterest "Agnculture ll

, IIfarm",
"food" and "comparatlVe advantage act1v1ty" are all used more or less
synonymously In Afr1ca, many food staples are non-traded goods,
agrlculture 1S very d1verse, most farmers are heav1ly engaged In non­
farm work, and non-food staple crops are often the ltem of comparatlve
advantage

• Second, the ASlan l1terature assumes that almost all non-agrlcultural
ltems are 1I1 ocal" goods, wlth llmlted external markets In Afrlca, the
reverse lS more approprlate manufactures are frequently lmported

Even If the rlght assumptlons about the orlglns of goods consumed are bU1lt ln,
results estlmated uSlng standard ASlan-type models may stlll overestlmate Afrlcan
llnkages,

• In the ASlan sett1ng It lS not unreasonable to assume that local
resources, such as labor, can be readlly brought out of unemployment and
lnto productlon to flll an lncrease In demand for local goods wlthout
lncreaslng the prlce ThlS assumptlon lS less stralghtforward for
Afn ca

Flnally, assumptlons about the orlglns of goods matter to concluslons about whether
stlmulatlng the lncome of the rural rlch wlll brlng more local resources In
productlon than stlmulatlng the lncomes of the poor One study suggests that Slnce
the rlch consume more 1mports than the poor, lncome targeted to the poor lS more
efflclent at fosterlng local employment Another pOlnts out that S1nce the poor
prlmarlly consume food, extra lncome targeted to them does not stlmulate local non­
agn cul ture
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Agricultural Growth Linkages in Burkina Faso

Chrlstopher L Delgado and Jayashree 511

KEY FACTS

Burklna Faso rural households bUdget large shares of lncome for food, especlally
staple gralns, but these shares decrease wlth lncreaslng lncome for ml1let and
sorghum, pulses and legumes The shares lncrease wlth lncome for other ltems,
especlally manufactures, serVlces, and meat and dalry.

• Average household budget shares mlllet and sorghum (48%), malze, starch
and other staples (26%), meat and dalry products (3%), prepared foods
(7%), manufactures (9%) and serVlces (7%)

• Increments to household lncomes (marglnal budget shares) are spent on
ml11et and sorghum (42%), malze, starch and other staples (20%), meat
and dalry products (3%), prepared foods (10%), manufactures (14%) and
serVlces (11%)

Growth mUltlpllers In Burklna are determlned prlmarlly by the marglnal budget shares
for non-tradable (demand-constralned) goods In consumptl0n and to a much lesser
extent by lntermedlate lnput demands and other factors.

• Consumptl0n l1nkages account for 93% of farm growth 11nkages

• The share of non-tradables In lncremental consumptlon (marglnal budget
share) lncreases wlth the Slze of tradlng space (the catchment area)
consldered local = 16% , Natlonal = 67% , Reglonal = 81%

• ThlS lncrease lS drlven by the lncrease In the marglnal budget shares of
farm non-tradables Local = 3%, Natlonal = 45%, Regl0nal = 59%

When uSlng an ASlan-type deflnltl0n of catchment area for calculatlng beneflts,
multlpllers are modest and conslstent wlth prevl0us results for Afrlcao
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Farm Mult1pller = 1 31
Non-farm Multlpller = 1 40

When 1nclud1ng at least nat10nal-level benef1ts, growth multlpllers are very large

• $1 st1mulus to farm tradables (llke cotton or llvestock) ~ $1 88
add1t1onal 1ncome from spend1ng on demand-constra1ned 1tems

• $1 st1mulus to non-farm tradable sector {llke batterles or rope} = $2 07
addlt10nal 1ncome from spendlng on demand-constralned ltems

The tradable rural sector to st1mulate 1nlt1ally on the suPply-s1de depends on
comparat1ve advantage

• Rural battery product1on may not work as well as cotton, peanuts and
llvestockl

When only local l1nkages are taken 1nto account, mult1pllers are cons1derably hlgher
In the h1gher potent1al cropp1ng zones

• US1ng the local catchment area

• $1 st1mulus to farm tradables 1n the Sahel1an AEZ ~ 16 cents add1tlonal
1ncome from spend1ng on demand-constralned ltems

• $1 stlmulus to farm tradables In the GUlnean AEZ ~ 45 cents addltlonal
lncome

Th1S 1S reversed when benef1ts are cons1dered over a w1der area

• USlng the natlonal catchment area

• $1 stlmulus to tradables In Sahel ~ approxlmately $2 31 addltlonal
lncome

• $1 stlmulus to tradables In GUlnean zone ~ approxlmately $1 60
addltlonal lncome

Once benef1ts are counted for a larger area than Just the local one, growth
mult1pl1ers are hlghest for the poorest one-th1rd of households as compared to the
rest of the sample

• Countlng beneflts wlth a natlonal catchment area

• $1 stlmulus to lncome from farm tradables of poorest 1/3 of HH = 73
cents more addltlonal lncome than $1 stlmulus targeted at farm tradables
lncomes of rlchest 1/3 of HH

• Countlng beneflts wlth a reglonal catchment area
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S1mllarly, a $1 stlmulus to farm tradable 1ncomes of the rlchest 1/3 of HH = $1 45
addltl0nal lncome from spendlng on demand-constralned ltems, broken down as

US1ng a nat10nal-level assessment of benef1ts, $1 st1mulus to farm tradable 1ncomes
of the poorest 1/3 of HH ~ $2.18 add1t10nal 1ncome from spend1ng on demand­
constra1ned 1tems, broken down as:

• $1 stlmulus to lncomes from farm tradables of poor ~ $1 39 more
addltlonal lncome than $1 stlmulus targeted at the rlchest 1/3 of HH

• Memo ltem marglnal budget shares for non-tradables wlth local
deflnltlon of tradablllty Poor = 12% &R1Ch = 24% regl0nal deflnltl0n
of tradablllty Poor = 84% &R1Ch = 75%

~Non-farm Non-tradables
53 cents (24%)

~Non-farm Non-tradables
65 cents (45%)

Farm Non-tradables/
80 cents (55%)

Farm Non-tradables/
$1 65 (76%)

The Burklna study shows that there 1S conslderable potent1al to foster wldespread
and s1gnlflcant growth 1n both farm and rural non-farm act1vlty through lnltlal
stlmulatl0n of the farm tradable sector. The latter can only come from promotlng
actlvltles In WhlCh large numbers of rural people have a comparat1ve advantage for
export. However, Slnce rural people 1n Burk1na spend so much of addlt10ns to
1ncomes on non-tradable foods, growth 1n export sectors w1ll not be econom1cally
susta1nable unless means are also found to expand suppl1es of non-tradable foods.
Fa1l1ng th1s, relat1ve food pr1ces w1ll r1se and eventually export growth w1ll be
choked off as labor costs r1se as well
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Consumption Patterns in Burkina Faso
by Good Group

(Percent)
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ji; ~ Rice
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II Other pulses & legumes

Iiim Meat, milk, eggs & fish

• Bottled drmks, cola nut, etc

• Other prepared foods

• Local non-farm commodities

• Non-local non-farm commodities

Services

Agricultural Growth UnktJges In Burlclna Faso Delgado and SII I'PRI May 21 1.94
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13.2

Consumption Patterns in Burkina Faso
by Sector

for National Catchment Area
(Percent)

Average Budget Share

FARM TRADABLES

• NON-FARM TRADABLES

D FARM NON-TRADABLES
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Consum ptlon Patterns in Burkma Faso

by Sector

(Percent)

Average Budget Share
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Local Catchment Area
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Farm-Nonfarm Growth Linkages in Niger

Jane C Hopk1ns, Chr1stopher L Delgado, and Peter Gruhn

KEY FACTS

N1ger 1S a country wlth a frag1le and deterlorat1ng resource base, a rap1dly grow1ng
populat1on, a dependance on cross-border trade w1th ne1ghbor1ng coastal countr1es,
and a rural economy character1zed by households that are h1ghly d1vers1fled 1nto
nonfarm act1v1tles

• In the Sudano-Gu1nean zone, 20 to 40 percent of household pulse sales
and 30 to 40 percent of llvestock sales take place d1rectly 1n N1ger1an
or Ben1n markets In add1t1on, 15 to 30 percent of the1r cereal
purchases occur d1rectly 1n cross-border markets

• Income from act1v1t1es other than cropp1ng and llvestock husbandry
compr1se 52 percent of the average Sudano-Sahel1an household's 1ncome
and 43 percent of the average Sudano-Gu1nean household's lncome

Results 1nd1cate that the agr1cultural sector can serve as a powerful catalyst for
demand-led econom1C growth 1n rural N1ger.

• A $1 00 1ncrease 1n farm tradable 1ncome (from llvestock or cowpea
exports for example) w11l generate 96 cents In addlt10nal lncome 1n the
rural N1ger1en economy (1 e uS1ng nat10nal tradab1l1ty def1n1t10n)

• Consumpt1on llnkages account for 79 percent of the growth multlpl1er 1n
Nlger

Pol1C1es and technolog1es that boost tradable agr1cultural lncome wlll prov1de a
broad-based st1mulus to econom1C growth -- equ1ty and growth obJect1ves are not
mutually exclus1ve

• Income 1n the hands of the poorest th1rd of households st1mulates more
overall growth (generat1ng $1 03 1n add1t1onal 1ncome from a $1 00
st1mulus) than 1ncome 10 the hands of the rlchest th1rd of households
(Wh1Ch generates 96 cents 1n add1t1onal 1ncome)
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• At the natlonal level, the poorest thlrd of households spend 35 percent
of lncremental lncome on nonfarm non-tradable goods and serVlces whereas
the rlchest thlrd of households spend only 26 percent on these ltems

• The rlchest thlrd of households spend 33 percent of lncrements to lncome
on nonfarm tradable goods wh1le the poorest thlrd spend only 17 percent
on nonfarm tradable ltems

• A $1 00 lncrease ln lncome from the export of farm tradables wlll
generate 91 cents of addlt10nal lncome In the Sudano-Sahellan zone
economy and 81 cents of addlt10nal 1ncome ln the Sudano-Gulnean zone
economy

Rural growth strategles requlre enhancement of the supply-responslveness of the
goods and serVlces demanded as lncomes lncrease.

• Locally produced coarse gralns (mlllet, sorghum and fonlo) account for
the slngle largest commodlty share of household expend1tures (39
percent) In addlt10n, 18 percent of any lncrement to lncome w1ll be
spent on these coarse gra1ns

• Malze (largely lmported from Nlgerla and Ghana) 1S partlcularly
lmportant 1n the dlets of the lower potentlal, Sudano-Sahel1an zone
households accountlng for 4 percent of household expendltures and 9
percent of any lncrements to lncome

• W1despread lncome growth In rural N1ger wlll put conslderable pressure
on local graln suppl1es In the Sudano-Sahellan zone, th1S w1ll lead to
lncreased demand for malze 1mports, at the same t1me that N1ger's recent
devaluat10n w11l make malze 1mports cons1derably more expens1ve The
result w1ll be to st1mulate local coarse gra1n product10n further
Unless these gra1ns are ava1lable 1n elast1c local supply, the1r pr1ce
w1ll rlse relatlve to exportables, cuttlng lnto the prof1tab1l1ty of the
latter

• Llvestock products account for 9 percent of household expend1tures and
13 percent of any 1ncrease 1n 1ncome

• Increased attent10n w1l1 need to be focused on the 11vestock sector to
meet the grow1ng domest1c demand as lncomes 1ncrease, as well as the
1ncreased demand for 11ve an1mals from a more compet1t1ve, post­
devaluatlon, 11vestock sector

• Non-food goods and serV1ces account for 18 and 10 percent of household
expendltures respect1vely Spendlng on non-food goods and serV1ces w1ll
1ncrease as 1ncomes 1ncrease -- 25 percent of 1ncrements to 1ncome w1ll
be spent on nonfarm goods wh11e 16 percent w1l1 be spent on serV1ces

• Food products whose budget shares w1l1 1ncrease w1th lncreases 1n
1ncomes 1nclude meat, da1ry products, pulses, vegetables (fresh and
processed), fru1ts, 011s and sugar
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Agr1cultural and env1ronmental obJect1ves are not 1ncompat1ble. Increases 1n cowpea
or llvestock 1ncome w1ll have a strong st1mulat1ve effect on rural nonfarm
employment. allev1at1ng pressure on a frag1le agr1cultural resource base to support
a grow1ng populat10n.

• The add1t1onal 1ncome generated 1n the nonfarm sector from a $1 00
1ncrease 1n agr1cultural export 1ncome 1S large (67 cents) and 2 to 2 5
t1mes greater than that generated 1n farm sector

• At the nat10nal level, 30 percent of any 1ncrease 1n tradable farm
1ncome from the export of cowpeas or llvestock w1ll be spent on nonfarm
non-tradables creat1ng a growth st1mulus for the rural nonfarm sector

• Increases 1n farm tradable 1ncome are an effect1ve mechan1sm for
st1mulat1ng nonfarm employment D1rect support to non-tradable nonfarm
enterpr1ses, 1n the absence of a susta1ned market for the output from
another 1ncome source, cannot create such growth 1n the nonfarm sector

Coastal countrles. partlcularly N1gerla. have a stake 1n the development of N1ger's
agr1cultural export sector

• Reg10nal mult1pl1er results 1nd1cate that a $1 00 1ncrease 1n farm
tradable 1ncome w1ll generate $2 34 1n add1t10nal 1ncome 1n the West
Afr1can reg10nal economy -- an add,t1onal $1 38 over the nat10nal
mult,pl1er est1mate

• The bulk of the 1ncreased reg10nal 1ncome lS attr1butable to growth 1n
the nonfarm sector, Wh1Ch w1ll generate $1 44 of the add1t10nal 1ncome

• At the reg10nal level of tradab1l1ty, 75 percent of any 1ncrement to
1ncome w,ll be spent on non-tradable goods and serV1ces, an 1ncrease of
28 percent over the 47 percent of 1ncrements to 1ncome spent on these
1tems uS1ng the nat10nal def1n1t1on of tradab1l1ty Many of these goods
that are non-tradable w1th respect to the world market, and 1ncome
elast1c 1n N1ger, are produced 1n N1ger1a

In concluslon. thls study provldes eV1dence of hlgh growth multlpl1ers wlth great
potent1al for stlmulatlng nonfarm employment In rural N1ger. Development strategles
need to focus both on creatlng the lnltlal catalyst for Nlger's agrlcultural exports
to coastal countrles and on lncreaslng the st1mulatlve lmpact of the lncome
generated from these exports.
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Consumption Patterns in Niger
by Good Group
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Consumption Patterns in Niger
by Sector (percent)
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Farm Nonfarm Growth Linkages In Niger ,HopkinS Delgado and Gruhn IFPRI, Ma y 26, 1994
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Niger
Income Generated by Linkages
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$1 Stimulus to Farm Tradables
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Farm Nonfarm Growth Linkages In Niger ,Hopkins, Delgado and Gruhn, IFPRI, Ma y 26, 1994
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Farm·Nonfarm Growth Unkages In Niger • Hopkins, Delgado and Gruhn, IFPRJ, Ma y 26, 1994
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Farm Growth Multipliers in the Southeastern Peanut Basin of Senegal

Valer1e A Kelly, Chr1stopher L Delgado and Anna Alfano

KEY FACTS

Pol1C1es to 1ncrease farm 1ncome from peanuts w1ll st1mulate a substant1al amount of
demand-led econom1C growth.

• For every dollar of 1ncrease 1n peanut (or other farm tradable) 1ncome,
farmers w1ll generate an add1t1onal 83 cents 1n rural Senegalese 1ncome
through expend1tures on product10n 1nputs and consumer 1tems

• The add1tl0nal 1ncome 1ncreases to 97 cents 1f we conslder beneflts
w1th1n Senegal and Gambla

Growth generated by 1ncreas1ng the 1ncome of peanut farmers w1ll be greater than the
growth generated by 1ncreas1ng the 1ncome of producers of nonfarm tradables

• A dollar of 1ncreased 1ncome to product10n of nonfarm tradable goods
generates only 41 cents of add1t10nal 1ncome 1n the local economy and 52
cents 1n the natlonal economy (compared to 83 and 97 cents generated by
1ncreased peanut 1ncome)

The cho1ce of export crop 1n Senegal matters to demand-led rural growth, because
1nput costs 1n the peanut sector are a large share of value-added, and most
1ntermed1ate 1nputs are locally produced.

• 56 of the 83 cents of 'new' 1ncome generated by peanut farmers'
expendltures 1S llnked to crop 1nputs (seed and anlmal tractl0n
servlces)
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Product,on expend,tures provlde more stlmulus to the local and natlonal economles
but less to the reglonal economy than consumptlon expendltures.

• S1xty-seven percent of new 1ncome generated at the local level comes
from product10n rather than consumpt10n expend1tures, 58 percent at the
nat10nal level, and 42 percent at the reg,onal level

Despite belng larger consumers of lmported rlce, households In market vlllages have
stronger llnks to the local and natlonal economy than other sample households,
because they have strong demand for local farm products (meat, flSh, vegetables, and
condlments)

• Imported r1ce accounts for 14 percent of average expendlture and 21
percent of marg1nal expend1ture 1n market v11lages, creat1ng greater
leakages than eXh1b1ted by the overall sample w1th only 9 percent of
average and 11 percent of marg1nal expend1tures g01ng toward r1ce At
the same t1me, however, Senegalese farm products account for 20 percent
of marg1nal expend1ture for market v1llage households, but -3 percent of
marg1nal expend1tures for the overall sample

Rural expendltures on domest1c nonfood products can contrlbute substantlally to
employment growth In l1ght manufacturlng lndustrles based ln urban areas currently
exhlblt1ng hlgh unemployment rates

• The demand for nonfarm nontradables at the nat10nal level 1S elastlc
(MBSjABS=1 87) and accounts for 28 percent of marglnal expend1ture
Among the most lmportant goods 1n thlS category are batter1es, text11es,
and household utens1ls

A broad 1ncome stlmulus rece1ved by all peanut farmers wlll produce stronger
demand-led growth through consumptlon expendltures than a stlmulus recelved
prlmarl1y by wealthy farmers

• The add1t1onal 1ncome generated by the overall sample 1S 13 to 30
percent greater per dollar of aggregate st1mulus than that generated by
wealthy households, depend1ng on the breadth of the catchment area
cons1dered for assess1ng benef1ts

Increased lncome targeted toward poor and market vlllage households wlll stlmulate
more growth through consumptlon expendltures than lncreased lncome that affects all
households equally

• The addltlonal 1ncome generated by the poor lS 22, 44, and 74 percent
greater than that generated by the overall populatlon at the local,
nat1onal, and reglonal deflnlt10ns of tradab1l1ty

• The addlt10nal 1ncome generated by market-v1llage households 1S 18 and
27 percent greater than that generated by the overall sample at the
local and nat10nal level, lt 1S sllghtly smaller than the overall sample
at the reg10nal level
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The key to real1z1ng demand-led growth potent1al 1n Senegal 1,es 1n pol1c1es that
ensure an 1ncreas1ng stream of rural 1ncome from farm exportables such as peanuts
ThlS rls1ng 1ncome w1ll lead to mult1pl1ed growth 1n other rural sectors, but
depends on the follow1ng areas:

(1) an elast1c supply of peanut seed,

(2) expanslon of rural productlon and repalr serVlces for anlmal tractlon
equlpment;

(3) an elastlc supply of low cost cereals (local or lmported) and llvestock
products

Expllclt POllCY attentlon to these 1tems 15 requ1red as a matter of
development strategy
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WORKSHOP ON
AGRICULTURAL GROWTH LINKAGES

IN SUB-SAHARAN AFRICA
USAID/lfR/AR1S/ftARA

Intilt'Nlu«I&l fOod Pclli~ h6eatdl Instltut~

Rural-Urban Growth Linkages in Zambia and Zimbabwe

Peter B R Hazell and BehJat HOJJatl

KEY FACTS

EASTERN PROVINCE, ZAMBIA

Desplte low per caplta lncomes, a sparse populatlon, and weak rural
lnfrastructure, the rural nonfarm economy accounts for 18% of cash lncome and
8% of total lncome for the average farm household.

Seasonal labor demand for rural nonfarm actlvlty peaks durlng the dry season
when agrlcultural labor needs are mlnlmum ThlS countercycllcal pattern helps
avold seasonal labor bottlenecks that mlght otherwlse constraln nonfarm
actlVlty.

The average farm household

• Spent 1400 kwacha durlng the survey year (1985/88), of WhlCh 75%
was allocated to household consumptlon needs and 25% to farm
lnputs

• Allocated 85% of total consumptl0n expendlture to foods and only
15% to nonfoods

• Allocated 73% of total consumptlon expendlture to nontradable
foods, lncludlng 35% for hortlcultural products (frults,
vegetables and legumes)

• Allocated only 3% of total consumptlon expendlture to nontradable
nonfoods

As per caplta lncomes rlse, the lmportance of nontradable hortlculture
(frults, vegetables and legumes) and nontradable nonfoods 1ncrease 1n
lmportance In total consumptlon expendlture Thelr marglnal bUdget shares are
37% and 7%, respectlvely

The smaller slzed farms use farm lnputs more lntenslvely than larger farms on
a per hectare basls, and therefore have stronger productl0n l1nkages to the
local economy. However, larger farms have stronger consumptl0n 11nkages and,
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because these l1nkages are domlnant, large farms also have stronger total
demand l1nkages to the local economy

The regl0nal lncome multlpller generated by an lncrease In value added In
tradable agrlculture lS surprlslngly large.

• Each kwacha of add1t10nal tradable agr1cultural 1ncome generates
another 1 5 kwacha of reg10nal 1ncome

• Most of the 1nd1rect 1ncome 1S generated 1n the nontradable
agr1cultural sector, w1th llttle 1ncrease 1n nonfarm lncome

• If the supply of fru1ts and vegetables (Wh1Ch are nontradables)
are assumed to be 1nelast1c, then the mult1pl1er lS reduced by
two-thlrds to 0 4 kwacha

• The mult1pl1er lS nearly all due to consumptlon llnkages and very
llttle of 1t 1S due to product10n 11nkages

• The mult1pl1er lS larger for the plateau (2 57) than the valley
(2 48) because of h1gher per cap1ta 1ncomes

At current per caplta lncome levels, agrlcultural growth wlll lead to only
modest levels of dlverslflcatlon out of agrlculture ln the Zamblan study
regl0n However, the farm-nonfarm l1nkages mlght be strengthened by (1)
lnvestments ln rural lnfrastructure and transport systems that better llnk the
vll1ages and towns, and (71) contlnued polley reform to create a more enabllng
economlC enVlronment for the reglon's farmers and nonfarm entrepreneurs

The strong household demand l1nkages for nontradable agrlculture could
be a powerful force for reglonal economlC growth ThlS requlres, however,
that the supplles of many lmportant nontradable foods, especlally frults and
vegetables, must be elastlc. If they are lnelastlc, then the S1ze of the
multlpller shrlnks dramatlcally Agrlcultural research and lmproved marketlng
channels could play an lmportant role ln promotlng the needed supply response

GAZALAND, ZIMBABWE

The Gazaland data provlde a unlque opportunlty to compare the expendlture
behavlor of smallholder farmers on communal lands wlth large-scale, commerclal
farmers on prlvate land.

About 40% of the smallholders report nonfarm actlvltles as thelr prlmary
occupatlon compared to zero for the commerclal farmers.

The average smallholder in the communal areas had an annual per caplta cash
expendlture ln 1987/88 of Z$180, compared to Z$I,165 and Z$4,736,
respectlvely, for commerclal farmers ln Mlddle Sabl and Chlplnge However,
when converted to a per hectare basls, smallholders outspend commerclal
farmers by a ratlo of 5:1

Commerclal farmers spend much larger shares of cash expendlture on reglonal
lmports, such as farm machlnery and lmplements, fuels and energy, and bUlldlng
materlals Smallholders spend larger shares on food, personal serVlces,
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transport and other locally produced ltems, and may have stronger demand
l1nkages for regl0nal growth.



55

SALIENT DISCUSSION OF THE RESULTS AT THE WORKSHOP AND ELSEWHERE

Chrlstopher L Delgado
December, 1994

D1Scussl0n of the work at the May 26 workshop was llvely and focused

Study results were also presented later at varlOUS locatl0ns In the Unlted

States and ln Afrlca The followlng lS a subJectlve attempt to note the maJor

pOlnts of dlScusslon from all these presentatlons, wlth a Vlew to better

seelng where to go from here

In general the study results have been very well recelved The endurlng

message that appears to have been of greatest lnterest to audlences lS the

argument that Afrlca's very hlgh transfer costs for agr1cultural commodltles

matter greatly to the overall lmpact of dlfferent agrlcultural development

strategles In the presence of such transfer costs, a good part of rural

product1on lS non-tradable Th1S fact ra1ses anew Rlcard1an V1Sl0ns of demand

constralnts on rural output The slmple mult1pller methodology used attempts

to quant1fy the lssue In a way that demonstrates that lt matters

The pOllCy message of the study has held up well In d1Scuss1on

Address1ng the questlon ralsed at the May 26 workshop, "so what?" max1m1z1ng

growth of lncomes 1n rural areas of Afrlca requ1res a strateg1c approach that

bU1lds on the fact that much the cont1nent 1S remote, poor, and badly llnked

to reg10nal and global markets Under these condlt1ons, lt matters greatly

where ln1t1al growth spurts occur Growth 1n productlon of non-tradables 1n

lsolatl0n w1ll only drlve the pr1ce for these 1tems down 1f local demand for

these 1tems, WhlCh const1tute a slgn1flcant share of Afr1can rural product1on,

lS not growlng commensurately Econom1cally-susta1ned rural growth 1n Afr1ca

must be based 1n the f1rst 1nstance on those th1ngs that Sh1ft the supply
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curve for tradable agrlculture to the r1ght unlt cost-cuttlng technologlcal

change and decreases In the costs of dlstrlbut10n to termlnal markets The

resultlng growth 1n product1on of tradable ltems can occur wlthout unduly

depresslng local prlces for these 1tems, because of trade, leadlng to local

lncome growth That local lncome growth then leads to st1mulat1ng the local

market for non-tradables, and under-used resources are drawn lnto that sector

Much of the d1Scusslon of the results has focused on the lmpl1catlons

for polley of the assumptlons that underl1e the analysls, as opposed to the

message 1tself or the approprlateness of the data generated As presented 1n

the proJect documents and at the workshop, the analysls In the precedlng

paragraph and the numer1cal mult1pl1ers der1ved ln the maln report all depend

on the assumptlon of an elastlc supply response of non-tradables productlon

wlth respect to relatlve prlces In other words, when the demand curve for

non-tradables Shlfts to the rlght because of hlgher rural lncomes from export

crops, more non-tradables are produced the supply curve for non-tradables lS

falrly flat ThlS would not be true lf the supply curve for non-tradables was

fa1rly steep (lnelastlc wlth respect to prlces) In that case, as the proJect

reports make clear, the result of rural lncome growth from export cropplng

would be to make rural non-tradables very expenSlve relat1ve to tradables, and

pretty soon people would not want to produce more export crops

The proJect d1d not--and In fact could not--derlve estlmates of the

elastlc1ty of supply of non-tradables ThlS would requlre a new proJect 1n

1tself Indeed, th1S 1nformatlon lS frankly unknown ln sub-Saharan Afrlca

Glven prevalllng resource endowments and technology, the key lssue lS the

elastlclty of supply of rural labor and ltS determ1nants

One a pr10r1 V1ew lS that most of Afrlcan agrlculture lS labor

constra1ned, WhlCh suggests that lt lS unllkely that rural labor lS avallable

In elastlc supply, as has been shown to be the case In much of rural South
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AS1a A better 1nformed Vlew lS that much of Afrlcan agrlculture lS lndeed

labor-constralned t but only seasonally so Seasonal labor constralnts by

defln1tl0n lmply that slack labor In terms of agrlculture eXlsts durlng non­

peak perl ods F1nally, some commentators p01nted out that w1th populatl0n

growth, part1cularly In Eastern and Southern Afr1ca, land has become the

constra1n1ng factor ln the h1gher potentlal zones of these areas

Clearly, a better understandlng of the condlt10ns of labor supply to

tradable and non-tradable act1vltles In rural Afrlca lS central to lnformlng

econom1cally sustalnable growth strateg1es In the absence of hard emp1rlcal

eVldence on rural labor supply elast1c1ty for speclf1c areas, the debate lS

llkely to rema1n one of 0ppos1ng 0p1nl0ns t wlth 0pposlng conclusl0ns that

e1ther export crops are a central englne of growth t or that they an

lneffect1ve way to promote susta1ned growth

A related pOlnt also surfaced 1n the dlScussl0n of the results t to the

effect that there 1S very llttle emp1rlcal work anywhere (As1a not excluded)

that measures ex post growth llnkages econometrlcally, as opposed to ex ante

pred1ct10n of llnkages based on multlpller analysls An example of what lS

needed 1S found 1n the observatlon that 1n the Southern Burklna Faso cotton

zone, women's 1ncome lS partlcularly h1gh, both relatlvely and absolutely

compared to other areas of Burklna Faso, desplte the fact that most of cotton

1ncome goes to men 2 Ex postt the cotton lncome to men greatly boosted lncome

opportunlt1es for women selllng processed food and drlnk, handlcrafts t local

text1les and other non-tradables ReJectlng cotton cultlvatlon as belng

unfa1r to women would have greatly hurt the relatlve and absolute lncomes of

women In the zone SOlld analyt1cal and emp1rlcal documentatl0n of these

2 See Thomas Reardon t Chr1stopher Delgado and Peter Matlon,
'Determ1nants and Effects of Household Income Dlverslflcatl0n Amongst
Farm Households In Burklna Faso', Journal of Development Stud7es t (28)
2, January 1992
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l1nkages 1S central to deslgnlng proJect actlvlty that has a broad lmpact on

target groups beyond dlrect dlstrlbutl0n of proJect funds

Another key POllCY lssue ralsed In the dlScussl0ns concerned the

usefulness of technologlcal progress for non-tradable foods Under a strlct

partlal equlllbrlum lnterpretatlon of the results, productlon lncreases from

such progress would lead to a fall In the prlces recelved by producers and a

fall In thelr lncomes (because of lnelastlc demand) An example would be

those cases where blg lncreases In productl0n of perlshable food crops In

remote areas have led to losses rather than galns Although such cases have

been observed In the past, such as malze rottlng by the roadslde In Northern

Nlgerla In the 1970's, lt lS concelvable that new technology would allow

farmers to produce a g1ven amount of a Subslstence food crop wlth less land

and labor, and thus to shlft the saved resources lnto a tradable ltem for

whlch there 1S an outlet The concluslon of thlS dlSCUSSlon lS that

pollcymakers need to take technologlcal progress where they can get lt,

however, other thlngs equal, lt stlll pays to worry about what wlll be done

wlth the extra output once lt lS produced

Another pOllCy questlon ralsed In the dlScusslon concerns what the

research has to say about the determlnants of rural lnvestment In Afrlca In

non-farm actlvltles The modest approach In the present study does not

dlrectly deal wlth thlS questlon, although the authors of the country chapters

have dealt wlth thlS 1ssue elsewhere In other work The present research does

pOlnt out an lmportant conslderatl0n for programs deslgned to promote non-farm

employment 1n Afr1ca Th1S 1S that most non-farm employment 1n Afr1ca

produces non-tradable goods or serV1ces Therefore, efforts to st1mulate

lnvestment 1n th1S sector wlll work much better In growlng cash crop areas

than elsewhere, because of growth l1nkages Non-farm proJects wlth growth and
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employment obJectlves mlght flrst target cash crop areas, even though th1S

m1ght tend to exacerbate reg10nal d1spar,t1es In lncomes

The questlon was ra1sed as to what the results convey about how to

achleve env1ronmentally-sustalnable rural growth 1n Afrlca Agaln, the

proJect was not speclf1cally targeted to thlS quest1on) and must be modest 1n

ltS concluslon In th1S regard Nevertheless, the llnkages work does

lllustrate that growth In the productlon of rural tradables lS central to

creatlng rural employment outs1de of cropp1ng W1thout such 1ncome growth, 1t

1S hard to see how rural people 1n 1ncreaslngly densely populated areas can

surVlve wlthout cont1nu1ng to grow Subs1stence food crops decreaslng fallows

and over-grazlng 1ncreas1ngly sedentary herds

The latter p01nt lllustrates an assumptlon made In the proJect that the

comparatlve advantage of rural areas (the1r exportables) were crops and

llvestock ThlS lS not central to the multlpller analysls) but lS central to

decldlng WhlCh actlv1tles to promote flrst for mult1plled growth The

research could not explore the nature and determlnants of comparatlve

advantage In the rural areas studled) although th1S 1S clearly a h1gh pr10rlty

for future POllCY research

Flnally) two lssues surfaced In the academ1c dlScusslon of the proJect

and ltS results that suggest not over-1nterpretlng the partlal equ1l1brlum

results obtalned and used for a speclflc lllustrat1ve purpose F1rst, the

detalled separatl0n of 1tems 1nto 'Itradables" and "non -tradables" wlth respect

to a speclflc set of borders) as done 1n the study) turns out to lead to

analytlcally much rlcher results than the usual desk study assumptlon that all

goods are tradable (or alternatlvely that manufactured goods are non-tradable,

whlle agrlculture 1S tradable) However, at the l1mlt, every good 1S

potentlally tradable 1f the pr1ce 1S r1ght, and few non-tradables are

completely unsubst1tutable by tradables Yet 1t lS much worse to 1mpl1c1tly

I
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assume perfect subst1tutab1l1ty, as fa1lure to take non-tradables 1nto account

would do The approach of the study to tradab1l1ty stands as the least of

several poss1ble eV1ls

Second, the use of three alternat1ve def1n1t10ns of borders for

determ1n1ng tradab1l1ty (local zones, nat10ns, mult1-nat10nal reg10ns) 1S only

va11d one zone at a t1me It 1S 1ncons1stent to compare mult1pl1ers across

d1fferent def1n1t10ns of catchment area 1n order to make 1nferences that

growth l1nkages are hlgher for a larger catchment area than for a smaller one

Th1s 1S because by def1n1t10n a larger zone means that more 1tems become non­

tradables, guaranteelng h1gher mult1p11ers for a larger zone Yet the same

1tems cannot be both tradables and non-tradables at the same t1me In the

present model (goods cannot be both supply and demand constra1ned), as

comparlng two catchment areas could suggest

For the same reason, 1t would be equally erroneous to conclude that

multlpllers could be maxlmlzed by dynamlt1ng all roads, maklng everythlng a

non-tradable Numer1cally, mult1pl1ers are h1gher 1f more 1tems are non­

tradable cet par, but 1n fact the greater the share of non-tradables, cet

par, the lower the equ1l1br1um level of 1ncome 1n the system, 1llustrat1ng

the d1ff1culty of tak1ng part1al equ1l1br1um analys1s too far

The cho1ce of catchment area 1S one of Judgement of what 1S appropr1ate

for the pol1c1es belng cons1dered and for the data used The P011CY analys1s

1n the reports 1S all based on the m1ddle def1n1t10n of tradab1l1ty across

nat10nal borders Th1s 1S a comprom1se between two facts F1rst, many 1tems

consumed by rural people 1n the zones stud1ed are non-tradables nat10nally,

but not locally Second, as the catchment area 1S expanded beyond the local

area, more and more actual l1nkages are not caught 1n the dataset, wh1ch only

perta1ns to the local area The Solut10n chosen glves useful lns1ghts for the

purpose chosen, but that should not be pushed beyond that In part1cular, the
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approach used 1llustrates the sensltlvlty of polley analYS1S generally--and

multlpllers In partleular-- to assumptlons about tradablllty, embodled In

three alternate defln,tlons of catchment zone


