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Preface

This report contirues the sées of bod assessmentsdm in the lée 19705. Global Food Assessmentsere done fom 1990
to 1992 hence the Gk seiies. In 1993the title was tianged toFood Aid NeedsAssessmertib moie accuately reflect the
contents of thegport, which focuses on selectedvidoping counies with past or contiring food deicits. This year we
widened our angbis bgond the assessment ajgaegate food availability to include moe aspects ofolod secuty. We thee-
fore changed the title to Bod Secuty Assessment .

This report projects bod availability for 66 counties dumg the nat decadeThe esults ag also used to pyect consumption
by income goup to analze the seerity of nutritional problems within the counies. The eport includes an werview section
that provides a global outlook obbd secuty. That section is déllowed by five regional witeups (Noth Africa, Sub-Sahaan
Africa,Asia, Latin America, and Nev Independent Stizs (NIS) of thedrmer Swiet Union).The eport condudes with bur
reseach pgers relaed to bod secuty. The topics intude the institution of outard-oriented policies to ddeve eficiency in
resouce alloc#éion, regional polig initiatives in SoutherAfrica, resouce use and impli¢ens on the evironment,and B¢
tors to educe income inequalitfhe aticles review the linkages betveen these issues andhewing food secuity.
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Apprecigion is extended to Kitty SmithDirector of the Maktet andTrade Economics WDision, for her suppdrof the bod secu
rity project and to I€lley White for valueble comments on thedd seclty articles.We would also like to thank dhn Dyd for
his contibution to the aicle on Noth Korea and theaviewers, especialy Mary Bohman,Fred Suls, RonTrostle Dave
Stallings,and Geald Rector ér their comments. Special thanks atended td/emon Roningn for hisVORSIM software and
suppot and to Matha Exans,Diane Deker, Wynnice RinterNapper andVictor Phillips or editofal and design assistance

The United Stees Dgaitment ofAgriculture (USDA) prohibits discimination in its poograms on the basis odece color,
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Summary

The Food Gap Is Pr ojected To Widen
Over the Ne xt 10 Years

The food gap to maintain consumption isgjected to
increase fom 8.5 million tons in 1997 to 18 million tong b
2007 pbr the 66 countes studied her Mary low-income
counties ae undle to meet miniram rutritional require-
ments of their peopjend this mtritional food ¢ is pio-
jected to gow from 15 million tons in 1997 to 24 million
tons ly 2007. But gen within counties tha have enough
food available, low-income households often do nowka
the means to pahase their minimm requirements.

Since 1995global food seclity has become a highgtile
issue as aesult of concers stemming fsm a spik in gain
prices in 1995 and a déte in world grain sto&s. The tends
in policies of major gricultural produces ae tovard maket
ofientdion and geder avareness of arironmental conces.
The pected implicdons of these énds tgether with
strengthening economiagnth in mary developing couniies
are lower sto&holdings,primatiily in the United Sts,and a
slowdown in the long-ten dedine in real commodity pces.
Some ae also concered with the potentiabf increased
price variability. Food impot-dependent deeloping counies
view the stengtheneddod impot prices and the possibility
of reduced dod aid &ailability as a major thea to their bod
secuity. Responding to these coneerd the detaration of
theWorld Food Summit in Neember 1996patticipants
pledged“to reduce the umber of underouiished people to
half their pesent lgel no laer than 2015.

The question thaarises fom these issues iafe these lor-
income counifes mwing along the necessapah to
improve their rutritional situdions in the long ten? The
evaluaion of future food availability of low-income deel-
oping counties,although &tended on} through 2007jndi-
caes thaper cpita food consumption in mgrcounties
will decline, leading to gowing gaps.

When the total amount of thegpected bod availability is
allocaed among dferent income goups in eale county,
the esult shavs a slight incease in theumber of people
who cannot meet theiwtritional requiements—fom 1.1
billion in the base gar to 1.2 billion & 2007.

Regional compaisons of pojections of bod gaps place
Sub-SahanAfrica as the most vulnasle region with
respect todod seclity. By 2007 this region is piojected to
account 6r ebout half of the total @ (66 counties) to
maintain consumption and 66 pent of the gp to meet its
nutritional needs Wile its populéion compises ony 25
percent of the totalThe main poblem in the egion is high
populaion growth, which puts pessue on bod supplies.

Economic Research Service/USDA

In addition to inadequiz food availability, skewed distibu-
tion of pucchasing paer amplifes the mtritional problem
in the egion. The rumber of people o cannot meet their
nutritional requirments is mjected to inaease fom 303
million in the base gar to 526 million $ 2007.This means
the region, projected to accounbf 25 pecent of the popu
lation of the stugl counties, will have aout 44 petent of
the undemnouiished people

Low-incomeAsian counties,with the second Igest bod
gap, have made signitant gains in inceasing dod avail-
ability over the past ttee decades. Mo#éfsian counties
may be dle to dose their bod gaps by increasing impas.
The rgion’s impressve gains,however, mask bod pob-
lems in lage s@ments of the populi@n, where purchasing
power is insuficient. Although the mmber of people to
cannot meet theirutritional requirements is mjected to
dedine 25 pecent wer the n&t decadethe region is poo-
jected to accounbf about half of the undeouiished pee
ple in the stug counties.

In Latin Americaand the Cabbean the most dfiicult dimen
sion of bod secility is the distibution of food within eah
county. The umber of people o cannot meet theiutition-
al requiements is mjected to inakase 55 peent betveen the
base peod and 2007. Higlyl skewed distibution of income
limits purchasing pwer and access todd for low-income
households Wich, in tum, intensifes ood secuty problems.

North Africa is the on} region with adequie resouces to
meet its mtritional needs. Haever, frequent doughts often
affect eab county’s economic wth and velfare. The
cument level of food consumption is among the highest in
the world and is pojected to incgase in all counies except
Egypt. Rolitical instability would be the ol threa to food
secuity in the egion and could cause $eus poblems in a
county sud asAlgera.

Food consumption in the Melndependent Stes (brmeilly
refered to as thedrmer Swiet Union) is pojected to
increase because of economgcavery, improved eport
performance and higher éod poduction. Ory the wartorn
econony of Tajikistan will likely remain vulnesble to food
insecuity and is pojected to hee a signiicant food gp on
a consistent basis.

The second paof Food Secuty Assessmeronsists of
four reseath pagpers thd discuss topicsetated to bod secu
rity. The topics intude the institution of outard-oriented
policies to ahieve eficiengy in resouce allocéion, regional
policy initiatives in SoutherAfrica, resouce use and impli
cdions on the erironment,and fctos to educe income
inequality Stdistical tables for eat of the counies indud-
ed in the model &ralso povided

Food Security Assessment/GFA-9/November 1997 3



Global Food Security: Overview

The food security position of many developing countries is expected to remain precari-
ous unless special attention is focused on the low-income households in the economic
growth process. For the resource-poor countries, many in Sub-Saharan Africa, but also
those countries such as Haiti and Bangladesh, where poverty and agricultural resource
degradation are intensifying, the situation is projected to deteriorate. [Shahla Shapouri

and Stacey Rosen]

Global Food Suppl y

The world’s resouces ae adequi to poduce enoughobd
for its populéon for & least the nd few decades. Global
production c@acity is impotant for mary developing coun
tries because of theirgving dependence onobd impots.
Even in lav-income counies where foreign exchange is
limited, grain impot dependenyg increased fom 8 pecent
of consumption in 1980 to 12 ment in 1996. In Ndh
African counties,imports contibute as mch as 50 perent
of food consumption and ¥ impoved the mitritional sta
tus of the egion.

Since 1995global food secuty has become a high gfile
issue because of conosrstemming fsm a spilke in gain
prices in 1995 and a diéte in world grain sto&s. The
trends in policies of majorgaicultural produces ae tovard
maiket ofientdion and geaer avareness of erironmental
concens.The &pected implicdons of these &nds tgether
with strengthening economiagwth in mary developing
counties ae lover sto&holding primatrily in the United
Staes,and a slawdown in the long-tem dedine in real com
modity piices. Some angdts ae also concered with the
potential br increased pce \variability. Food impot-depen
dent deeloping counties viev the stengtheneddod impot
prices and the possibility oeduced dod aid aailability as
a major thed to their bod secuity. Patticipants &the
World Food Summit in Neember 1996 pledgl “to reduce
the rumber of underouiished people to half their gsent
level no lder than 2015.

To evalude the futue food secuity situaion of lov-income
developing counties, this report focuses on 66 coulgs
tha have been or & potential dod aid ecipients. Bod
availability is projected though the net decade (see kdl).
Since ggregate measwes do not inleide food consumption
problems within a couny, an dtempt was made to use a
consumption-incomeetaionship (based on pjected bod
availability) to estimde food consumptionybdifferent
income goups. (It should be noted theonsumption distip-
ution results ae a ough estimee of reality because of the
lack of dda.)

Food Insecurity Would Remain a Pr oblem...

Although food supplies & piojected to inaease dster than
populaion growth in higher income desloping countes,
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mary lower income counies emain vulnegble to food
insecuity. A country will be faced with gowing food inse
curity when bod supplies do noteep pace with poputson
growth. Mary factos adrersely affect a couny’s food secu
rity position,including: low and \ariable food poduction,
high popul&éion growth, low income and siwed income
distribution, and limited breign exchang to impot food
Performance of theseattos, in tum, depends on the taral
resouce endavment of a counyr;, use of tebnology, domes
tic policies,employment,export eanings,impotrt prices,
political staility, and the sti@ of the global econoyn

The pojected dod gps to maintain per @éita consumption
at the base M2l (1994-96) and to meet minim rutritional
requirements showed gowing needs the agregate level
(food is meased as the sum ofrgins and oot clops con
verted to gain equvalent) (see tale 1 andigure 1).The
additional food needed to maintain perpia consumption
is estiméed d 8.5 million tons ér 1997,growing to 18 mit
lion tons ly 2007— moe than a twfold increase Forty-
three counties cannot maintain consumptionp »007.The
food needed to pvide minimum per caita caloic require-
ments is 15 million tons in 199ifhcreasing to 24 million
tons ky 2007.This is signifcantly larger than thedod gp
to maintain curent consumptiorut the rutritional gap
increases taa slaver rate. By 2007,39 counties ae poject
ed to be unle to meet their mtritional requirment. Some
of the stug counties ae piojected to belde to meet ntri-
tional consumption tgets,but their domestic supplies @@r
duction plus commeral impotts) would fall shot of main
taining base consumptionvigs. In these casesyen if per
cgpita consumption ere to &ll, their diets vauld most lile-
ly remain mutritionally adequge due to their histarally
high consumption leels. Egpt, IndonesiaPakistan,
Uganda,and Cote d’leire ae among them. Bapt, for
example is one of the lagest per cpita g-ain consumes in
the world. With maiket libelalization and eductions in con
sumer subsidiegonsumption is mjected to ddme in this
country, but would remain higher than the minum rutri-
tional requirement.

When the total amount of thegpected bod availability is
allocaed among dferent income gpups in eale county,
the esults shav a slight incease in theumber of people
who cannot meet theiwutritional requiement—fom 1.1
billion in the base gar to 1.2 billion { 2007. Gven the
high aygregate gowth of needs to meeultritional require-

Economic Research Service/lUSDA



Table 1--Grain and Root Supply and Food Gaps for 66 Countries

Grain Root Commercial Food aid Aggregate Population
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food

---1,000 tons --- Million
1988 334,437 45,475 33,549 10,263 352,225 1,952
1989 351,020 47,547 33,713 9,420 369,381 1,997
1990 350,408 49,282 30,312 10,136 373,006 2,041
1991 364,460 53,417 29,352 10,638 382,303 2,086
1992 368,012 56,627 42,870 10,189 396,520 2,130
1993 375,646 58,077 43,263 8,224 405,162 2,175
1994 386,961 58,152 47,559 7,682 408,089 2,220
1995 389,683 59,560 56,281 5,388 427,881 2,267
1996 408,845 59,732 55,896 5,140 441,871 2,314

Projections Food gap*
SQ NR (w/o food aid)

1997 404,886 60,838 61,594 8,471 15,117 434,772 2,361
2002 450,702 65,784 65,964 12,891 19,752 478,609 2,606
2007 496,301 71,546 74,917 17,875 23,941 529,566 2,856

*SQ stands for status quo and describes the amount of grain and root crops needed to support 1994-96 levels per capita consumption
and NR stands for nutritional requirements and describes the amount needed to support minimum nutritional standards (see box 1).

Figure 1--Food Gaps:
Gap to Maintain Consumption Levels in 1997 and 2007

‘ North Africa
1997 I [ ] sS-Africa
[ Asia
[ ] Latin America
I I nis
2007
0 5 10 15 20 25

Million tons grain equivalent

Nutritional Gap in 1997 and 2007

1997

2007 I

0 5 10 15 20 25

Million tons grain equivalent
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Box 1

How Food Secuity Is Assessed

The gpal of this epott is to poject food availability and
access in 66 lwer income deeloping counties—37 in
Sub-SahanAfrica, 4 in Notth Africa, 11 in L&in
Amelica and the C#lsbean,9 inAsia,and 5 in the NIS
(see apendix téle 1 for a list of counies and ppendix
2 for a detailed desigtion of the methodolgy). The
petiod covered is 1997 (cuent),2002 (5 yars out),and
2007 (10 yars out). Pojections of 6od gaps for the
counties though 2007 a based on diérences beteen
consumption tayets and estintas of bod availability,
which is domestic supplies (@iluction plus commeral
imports) mirus nonbod useThe estim&ed @gps ae
used to ealuae food seclity of the counties.

Thefood gaps are calculded using two consumption
targets: 1) maintaining base per giga consumption or
staus quo (SQ)which is the amount ofrgin and oot
crops needed to suppdr994-96 lgels per cpita con
sumption,and 2) meetingutritional requitements (NR),
which is the gp between &ailable food and éod need
ed to suppdrminimum per caita rutritional standads
(for defnitions of tems used see the Methodgjoin
appendix 2). Compason of the tvo measuwes either ér
counties, regions, or the g@gregate, indicaes the tw
different aspects obbd secuty: consumption staility
and meeting theutritional standadt.

The aygregate food availability projections &il to tale
into accountdod insecuty problems due todod disti-
bution difficulties within a countr. Although ladk of
data is a major pblem, an @tempt wvas made in this
report to projectfood consumption ly different
income goupsbased on income dighution dda for
ead county. The concet of the income-consumption
relaionship was used to allo¢a the pojected leel of
food availability among diferent income gpups.

Finally, based on the pjected populdon, the number
of people vho cannot meet their mtritional r equire-
mentsis pojected The eference to 6od indudes
grains and @ot ciops (conerted to gain equvalent)
which, in most counies,account ér as nuch as 80 per
cent of all caloes consumed

The common tens used in thegports ae: domestic
food suppf which is the sum of domestic gutuction
and commagial impotts, food availability which is food
suppl minus non-bod use sutas ed and aste
import dgpendeng which is the atio of food impots to
food suppy, andfood consumptiowhich is equal to
food availability.

6 Food Security Assessment/GFA-9/November 1997

ments,this implies thanutritional problems will intensify
(see thle 2). In other wrds,accoding to these estines,
the rutritional problems will not spead in tems of the nm-
ber of peoplebut the poblem will become mar seere.

...Especiall y in Many African Countries

Regional compaisons of pojections of 6od gaps by 2007
place Sub-SahanAfrica (37 counies) as the most vulner
able region with respect todod secuty. By 2007 this
region is pojected to hee a@out 50 perent of the total @p
(for 66 stugt counties) or—8.9 million tons—to maintain
consumptionThe kegion is also gpected to hee 66 pecent
of the total gp—or 15.7 million tons—to meet itautrition-
al needs. Meankile, Sub-SahanAfrica’s populdion is
only 25 pecent of the total of the stydccounties (seeif-
ures 2 and 3)The pojected bod needs to maintain con
sumption br the egion as a wole ae signifcantly larger
than curent total bod aid aailability for all counties.The
main contibuting factor to thedod gap in Sub-Sahan
Africa is high populéon growth, which puts pessue on
food supplies. Indct, production gowth is piojected to be
greder in Sub-SahanAfrica than in otheragions (2.4 per
cent per gar compard with less than 2 pegnt in other
regions), but because of high poptian growth, there is a
dedining per cita pioduction tend

Another contibutor to the dod gp is the hancial con
straints tha limit Sub-SahaanAfrica’s food impots.
Commecial food impots gew 2.3 pecent per gar dumng
1980-96,0r less than half theate of other egions. The lak
of adequte foreign exchange to suppdrfood impots is the
reason ér the egion’s gowing reliance ondod aid The
region’s shae of global bod aid eceipts has ineased dur
ing the last tw decades. dod aids shae of total bod
imports rangzd from 20 to 50 perent duing 1980-96 put
there deatly has been an upnd trend

In addition to inadequiz food availability, skewed distibu-
tion of purchasing pwer amplifes the mtritional problem
in the egion as scare food supplies end up being dibtr
uted \ery unesenly among populgons. The rumber of pee
ple who cannot meet theiwtritional requirement is po-
jected to incease fom 303 million in the baseear to 526
million by 2007.This means thaSub-SahanAfrica, pro-
jected to accounif 25 pecent of the poputson of the
study counties,will have @out 44 pecent of the under
nourished people

Low-incomeAsian counties,with the second lgest bod
gap, have made signitant gains in inceasing dod avail-
ability over the past tlee decades. Mo8isian counties
may be dle to dose their bod @gps by increasing impas.
Import dependenyg has aeraged less than 5 pegnt since
1990. Counies sub as India anddkistan hee resticted
imports of food as parof their poliy of food self-suficiency,
but have the cpacity to incease their impts. The egion’s
impressve cains,howvever, mask bod poblems in lage s@-
ments of the popul@n, where puchasing pwer is insufi-
cient.Although the mmber of people thvo cannot meet their

Economic Research Service/lUSDA



Figure 2--Distribution of Population and Food Gaps

Population in 2007

505 1% 5%

1997--Status Quo Gap

23%

2%
44%
6%

25%

1997--Nutritional Gap
3% 3%

34%

60%

nutritional requirement is projected to decline by 25 percent
over the next decade, the region is projected to account for
half of the undernourished people in the study countries.

Latin America’s food import dependency is growing—
increasing from 30 percent in the early 1980’s to about 40
percent in 1995-96. This trend is expected to continue, and
while not alarming, the region’s food import dependency
may not be sustainable over the long term. Foreign
exchange earnings of the countries have improved signifi-
cantly, but debt service payments continue to be burden-
some, particularly in lower income countries such as Haiti,

[ ] SS-Africa
- Asia

[ ] Latin America
I nis

North Africa

2007--Status Quo Gap

104 3%
8%

50%

2007--Nutritional Gap

66%

nutritional requirement is projected to increase. Highly
skewed distribution of income limits purchasing power and
access to food for low-income households which, in turn,
intensifies food security problems.

North Africa is the only region with adequate resources to
meet its nutritional needs. However, frequent droughts often
affect this region’s economic performance. The current level
of food consumption is among the highest in the world and
is projected to increase in all countries except Egypt.
Political instability would be the only foreseeable threat to
the food security of the region and could cause serious prob-

Honduras, and Nicaragua, where the value of debt exceededems in a country such as Algeria.

the value of GNP in 1995. The more difficult dimension of
food security in the region is the distribution of food within

In the New Independent States (NIS) of the former Soviet

each country. The number of people who cannot meet their Union, food consumption is projected to increase because of

Economic Research Service/lUSDA
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Table 2--Ratio of Food Consumption to Nutritional Requirements

Region Year 1/ Income quintiles
Lowest Second Third Fourth Highest
North Africa Base 1.22 1.28 1.33 1.38 1.50
2007 124 131 1.36 141 1.53
Sub-S. Africa Base 0.74 0.82 0.88 0.94 1.08
2007 0.70 0.77 0.83 0.88 1.02
Asia Base 0.92 0.98 1.02 1.06 1.18
2007 0.94 1.00 1.04 1.09 1.20
Latin America Base 0.96 1.06 1.13 121 141
2007 0.93 1.03 1.10 1.17 1.36
NIS 2/ Base 0.91 0.99 1.04 1.09 1.20
2007 0.99 1.07 1.12 1.18 1.29

1/ 1994-1996 average.

2/ Based on average regional income distribution.

Figure 3--Consumption Distribution in Sub-Saharan Africa
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economic ecovety, improved eport periormance and high
er food poduction. Ony the wartorn econony of Tajikistan
will lik ely remain vulnegble to food insecuty and is po-

jected to hae a signifcant food gip on a consistent basis.

Food Aid Remains Vital to Man y Countries

Food aid which was intoduced because of highggiuction
sumpluses in donor counés, has become a ecial resouce
for the poor couniies and counies in need of emgeng/
suppot. The dedine in gain sto&s of major dona, such
as the United Stas,means thafood aid is no longr a ela
tively “free @ood” since commodity aid st be puchased
from the open m&et. The United Stees and the Eopean
Union (EU) hae historcally supplied aout 75-85 perent
of the world’s gain food aid However, with growing mar
ket liberlizaion in these counis, falling global stoks,
and shinking food aid lidgets of the major donor courgs,

8 Food Security Assessment/GFA-9/November 1997

food aid &ailabilities have dedined consideably. Food aid
shipmentsdr 1996/97 & estiméed a roughly 7.5-million
tons,the same as theegwious year Food aid don@ons hae
not been this small since the mid-197@he 7.5 million
tons,if not increasedwill cover 42 pecent of the needs to
maintain consumption and gnB1 pecent of the notritional
gap by the year 2007.

This trend in don#ons is mirored in the tend of eceipts
by the lav-income bod-deicit countiies. In 1992/93food
aid dongions to this goup of counties were moe than 10
million tons,or aout 15 perent of their total gain impots.
In 1996/97 these donttons ae estiméed to dop to 6.5 mH
lion tons,or 10.4 pecent of their gain impots. This detine
implies tha these countes, alread/ facing sgere financial
constaints,must allocée moe of their breign exchange to
food impots, thereby squeezing out impts of other essen
tial goods.

Economic Research Service/lUSDA



As food aid dontions hae been ddming, the type of 6od
aid being supplied has alsbangd Eaty on, most bod
aid was pogram food aid which is non-tageted bod assis
tance This type of aid is mvided on a bileeral basis to
suppot recipient @gvemments’budgets or educe balance of
payments detits. More recenty, donos have moved
toward relief and poject aid which is tageted to spedait
groups of mitritionally vulnerable people This trend tavard
a moe humanitaan gproad to food aid is tealy evident
in the gpropriations for the US. Pulbic Law (PL) 480 po-
gram. PL 48@8 Title | program povides govemment-to-
govemment sales ofgicultural commaodities to deloping
counties under long ten credit arangementsThis pio-
gram was cut oughly 25 pecent betveen fscal yeais
(FY)1995 and 1998. Cerrsely, funding for Title Il, the
program under Wich the United St@s delers emegeng
food andWorld Food Pogram shipmentshas emained el-
atively steble. FY 1998 fundingdr Title 11, $837 million,is
roughly three and a half times Igar thanTitle I.

Food Security of Lo wer Income Countries:
Oppor tunities and Obstac les

Global maket libemlization of agriculture should incease
market accessar exports from food impoting countres and
genenrlly enhance méet eficiengy. Cleaty, the tade @ins
will vary by country. Larger counties with dversified
exports ae in a better position to beitahan the small
counties who ae dgendent on aefv export commaodities.

Domestic policies of the couies should pla a cucial ole
in increasing pdicipation in the intenaional maket. The
paper entitled'World Food Insecuity: A Policy Dilemma”
in the Speciafrticles section gues thaoutward-oriented
policies tha allow an econom to be open to wrld goods
and caital makets will adieve eficiengy in allocdion of
resouces and could impwe global bod secuty. Market
liberalization, however, can confont counties with nev
challenges. Gven tha mary counties ae reducing theale
of govemment in the gricultural sectorthe mangement of
risk resulting fom pioduction shdfalls and imparprice
hikes will become essential to ensigr food seclity.
Regional poligy initiative pioposals (as opposed totioaal
level proposals) caneduce the impact of supplariability
on food secuty of the counties. The net pger, entitled
“Can Rajional Policy Initiatives HelpAchieve Food
Secuity in Southen Africa?” examines the options tha
could be consided in this aga sub as estaishing a
regional stetegic grain reseve, implementing an intea
tional food impot insulance pogram,and esthlishing a
free tade pne The costs and bengf of different options
will vary, but these egional poligy initiatives will result in a
food secuty gain for small counies with limited esouces
to cope with highdod suppy varability.
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Even for the counies with adequa food supplies to meet
their consumptionagquirement,the futue food sectuty
challeng degpends on the sy resouces ae used and their
linkages to emironment and sustaihdity. As the paer
“Resouces,Sustainaility, and Bod Secuty” indicaes,the
quality and quantity of riaral and otheresouces should be
taken into accountdr improved anasis of sustairiae
resouce use andood secuity.

The esouce-poor countes, however, are expected to
remain vulnegble to food insecuty. In these counigs,the
problems aising from inadequie food supplies & exacer
baed by inadequ#e puchasing pwer resulting fom slewed
income distibution. In counties sut asTanzania or
Ethiopia,large sgments of the popui@n ale undenour
ished In these counis,reducing income inequality in €d
tion to adopting policies to inease incomergwth, can
reduce 6od insecuty. With increases in incoméower
income goups tend to inease theirdod consumption mer
than high incomemgups. Een in counties with adequa
aggregate food suppliesskewed income distbution limits
access of v income goups to sufcient amounts ofdod
For example if available food were distibuted equall in the
counties of India,Pakistanthe Dominican Reullic, El
Sahador SudanCote d’'lwire, and Nigeria, all residents
would hare been ble to meet their utritional requirement.
The last pper on“Income Distibution and Bod Secuty”
examines the impact o&ttos thd can educe income
inequality and impove food secuty of the counties. Level
of income increased gricultural investmentjnvestment in
educdion to reduce éttility rates,and political feedom as
found to be impdant contibuting factos to eductions in
income inequality

To summaize, food insecuty among mawy counties is
expected to contime unless speciattantion is bcused on
low-income households in the economiowgth processA
dedine in per caita food consumption is pjected br most
Sub-SahanAfrican counties,as vell as some in L
America andAsia. If this tend continies,the pledg of the
paticipants in théNorld Food Summit cannot be metoi~
Sub-SahanAfrica in paticular, acceting a deline in per
cgpita consumption &m allead/ low levels could hae
severe rutritional consequencesoFthe esouce-poor coun
tries,mary in Sub-SahamnAfrica, but also countes sut as
Haiti and Bangladeshyhere porerty and aricultural
resouce dgraddion ae gowing, the situdéion is epected
to deteiorate. To reverse this tend both intenal and &ter-
nal political and polig commitments a required
Historically, increased imestment and poljcadjustment
have increased puhasing paer and bod secuty of mary
developing counties. There is no eason to beliee thd the
histoiical adievements cannot bepgeded in the futue.
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North Africa

Frequent droughts affect this region’s economic performance but food security is usual-
ly not endangered. Food consumption is projected to increase in all countries except
Egypt unless commercial imports grow enough to avoid a decline. [Michael Kurtzig]

The iegion’s grain pioduction dopped 33 paent in 1997
due to a seere dought inAlgeria, Morocco,andTunisia.
Despite this shdfall, all counties in the egion—with the
exception of Morocco—will be dle to maintain base per
cgpita consumption keels with domestic supplies @muc
tion plus commagial impoits). Moicco’s food gap for 1997
is estim&ed d neaty 2 million tons. Br the longr tem,
only Egypt shavs a bod gap near 600,000 tons in 2007.
The iegion relies on impass for ébout 50 perent of its gain
consumption needs, figure likely to become lajer as pop
ulation and incomesise and as thesgion becomes mer
urbaniz2d North Africa’s reliance ondod impots mag fur-
ther incease as thesgion’s land and ater resouces ae
limited and futue pioduction inceases will hee to come
primarily from inceased input use and higher yields.

The region has frequent droughts,four in the last 7

years —Not only have these drughts caused widéuttua
tions in poduction (18.5 million tons ofrgin in 1988 and
31.6 million in 1996)they have had major impacts on these
counties’ economic pedrmanceAs for the impact on local
economiesthe 1995 dought in Mobcco caused a 7.6-per
cent dop in real GDRa substantial widening of thes¢al
deficit, and detining foreign exchang reseves. Conersely,
the recod agricultural output in 1996 gnested GDP

growth of nealy 12 pecent,recovery in foreign exchang
reseves,and a deline in inflation.

Income distribution is not a major threat to food secuity
in the region — Income distibution in the egion is less
skawed than in other(see thles 4,6, and 10).The rgion has
the highest per @ita consumption ofrgins in the wrld. In
ead county, base (1994-96)rgin consumptiondr exceeds
the rutritional requilrement,even in the lav-income goups.
Egypt, with the lavest per cgita income and merthan half
of the iegion’s populdion, is the ony county projected to be
unable to maintain cuent consumption \eels by 2007.

Egypt is dgpendent on impas for ebout two-fifths of its
grain requitements. Dpendeng on impots to meet \ued
requirements isen higher a55 pecent. Betveen 1988
and 1996govemment pograms mised pocurement pices
to stimulate pioduction,and gain self-suficiency rose fom
53 to 62 pezent. In the longun, however, total aea planted
to whed is not &pected to inaase signi€antly due to the
limited land and thefore, assuming no majorhange in
technolagy, the county’s impot dependeng will increase
While Egypt’s curent foreign exchange position issufiicient
to cover its ©od impots, and &ports ae pojected to gow
strongly, foreign caital flows ae less ceain. In 1995sud
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flows compised 33 pearent of the impdrbudget. Eg/pt's
ability to import is stongly linked to touist eanings,oil
exports, worker remittancesand Suez Canaénts.

Unlike Egypt, where all ciops ae produced on nigated
land Morocco andrlunisia ae faced with high pyduction
variability, which contirues to theaen the od secuty of
the lover income goups wo ae highly dependent on gri-
culture for both income andbbd Moroccan gain output
contirues to dpend heuily on rainfall. However, even with
plentiful rainfall, whed imports will be essential to meet
increasing demandviost gain pioduces ae traditional
famers, with fields of less than 5 heces. The anwal vari-
ability in their production inceases their vulnability to
food insecuty. While the pivate sector—thanks toade
liberalizetion—is playing an inceasingy important iole in
the whea import maiket, the govemment is still ivolved in
the maketing and gring of whea, a stale in the dietand
contirues to subsidiz whed flour & the etail level.
Although the gvemment pusues its singent polig/ on
budget defcit control, this subsig is unlikely to be phased
out in the near futer because of social conanser

Tunisia has phased out consumer and input subsidies on a
wide range of itemsmost ecenty fettilizers and animal
feed Consumer subsidiesmain ony on cetain basic éod
steples,sud as cegals,edide oils, sucar, and milk. Eforts
have been made to impre the tageting of subsidiesyb
limiting them to poducts thaare predominany consumed
by the poorThe govemment has pwued tvo principal
goals in its bod subsig system:1) to gadualy reduce 6od
subsidies and ahwe prices to moe fully reflect maket val-
ues,and 2) to enserthd food subsidies help onthe most
need. As a esult,the shae of people liing a the paerty
level, with incomes of less than a dollar peydaveraged
less than 4 peent wer the last decade

Algeria’s future food secuty depends on political asell as
economic &ctos. The county’s economy grew a 4.6 per
cent in 19960r 2.4 pecent per cpita. This followed 10
yeass of dedining per cpita incomes as the econgwas
adversely affected ly wealer oil pices. Contined cvil
stiife, now in its fifth year portends a poor economicayvth
outlook.Algeria sufers from high unemplgment,estimaed
at 28 pecent,a detine in industial output,and educed ér-
eign investment outside of the oil sector due tal @trife. In
1997,a devastding dought educed gain yields 60 parent
from last yar The esulting poor hasest signifes not ory
tha famers will ean far less income than thelid last yar
but also thapolitical tension could escééa
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Table 3--Grain and Root Supply and Food Gaps for North Africa

Grain Root Commercial Food aid Aggregate /North Africa: )
Year Production Production Imports receipts availability 121.4 million people
(grain equiv.) (grains) (grains) of food
Drought again devastates grain
---1,000 tons --- outp_u_t in Algeria_, Morocco, anq
1988 18,478 1,019 14,743 2,118 20,679 T“frf‘_'s_'a* tbf“t foreign ex_dl‘a”g_e IS
1989 19,908 084 16,844 1,093 23,598 sutcient for commercial grain
imports to fill the gap.
1990 21,261 984 13,277 2,604 21,234
1991 26,890 1,130 13,219 1,345 23,657 Regional grain imports in 1997
1992 120,765 998 15,013 831 szl are almost 50 percent higher than
1993 19,082 981 16,731 418 23,474 10 years ago.
1994 24,680 993 19,073 239 25,775
1995 19,207 1,201 19,656 249 30,817 Regional grain import-
1996 31,599 1,002 19,946 204 32,129 dependency is increasing as land
and water resources are limited
Projections Food gap gnq populations' incomes are
SQ  NR |(wlofood aid)| | "S™N9:
1997 21,199 1,077 23,359 1,976 0 30,269
2002 25,975 1,109 24,399 566 0 34,254
2007 27,447 1,142 28,085 606 0 38,084 \_
e N\ . o .
1I(:Slgure 4--North Africa: Grain Area and Yleldg5
Table 4--North Africa: Income Distribution "
in 1995 & o
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Sub-Saharan Africa

In the absence of food aid, average per capita food consumption is projected to decline
throughout the next decade. To fill the gap, either annual production has to rise 10 per-
cent more than projected rates or commercial imports have to double from projected

levels. [Stacey Rosen]

Sub-SahanAfrica’s food secuty position is highy vul-
nerable due to lage varations in domesticdod pioduction,
high populdéion growth rates,and limited puchasing paver
of large s@ments of populions. This aticle examines &c
tors afecting long-tem food secuty and eviews results of
the model ér 37 Sub-Sahan counties,including piojec
tions of bod gaps—to maintain per @ita consumption and
meet mutritional requirments—and digbution of food by
income goup.

Projections of per gaita consumption &ra diect eflection
of the tends in domestic supptproduction and commer
cial impots—and popul@on growth. In the &sence ofdod
aid, per cgita consumption is pjected to ddme an aer-
age of 0.4 perent per gar thoughout the mjection peiod.
The detine is stepest in Cental Africa, at more than 0.6
percent,driven ty trends in the Demoatic Repulic of
Cong (formelly Zaire). The smallest ddine is expected to
be in EasAfrica. Calorc intake in Sub-SahanAfrica is
cumrently the lavest in the wrld and ay dedine from this
alread/ low level can hae se&ere implicaions for the health
of the popul&ions of these cournigs.

Sub-SahanAfrica’s rutritional food gp is piojected to be
larger than theagion’s food ggp to maintain consumption
through the net decade (2007 he base (1994-96) con
sumption leels of these couries, at the @gregate level, are
far belav minimum rutritional requilementsand a nuch
shaper incease in domestic suppliesdifin piojected leels)
is needed—either dm production,commecial impots, or
food aid impots—to impove the vell-being of the popula
tions.The counties where the mitritional gap far exceeds
the gap to maintain consumptioneCong, Burundi,
Ethiopia,Somalia,Zambia,and Chad

No shott-term food crisis is breseen— Sub-Sahan
Africa’s gap between aailable food supplies and the
amount needed to maintain base consumptiggldds esti
mated d 3.7 million tons ér 1997.This is dout 60 perent

higher than 1996 actuaddd aid eceipts of 2.3 million tons.

The gap is only 3 pecent of egional pioduction,but is
about 40 perent of estimged commaegial impotts.
TanzaniaUganda,and Rvanda hge the lagest @ps.
Together these thee counties accountdr mote than a thul
of the iegion’s staus quo 6od gap in 1997.Tanzania’s cur
rent gap is estiméed @ more than 500,000 tons. &n out
put of less than 3.5 million tons in 199%11§ belav the
recent &erage of oughly 3.8 million tonsA late stat to the
rainy season and indidient rains in some @&as dpressed

Economic Research Service/USDA

yields.Uganda depends on domestic gaduction to suppt
neaty all of the county’s food requirmentsTherefore,
with production estimized to &ll more than 20 peent in
1997,an urusuall large gap of 462,000 tons is thesult.
Rebel actvity in the westen and nothem regions of the
county has conibuted to insecuty and displacedamers.
These poblems and pody distributed ainfall have adrerse
ly affected the 1997 heest. InRwanda, output br 1997 is
estimaed considably higher than lastgar as theatum of
refugees esulted in inoeased aa plantedHowever, output
remains bela pre-stife levels of the edy 19905.As a
result,the food gp to maintain consumption is estited &
352,000 tons—eny close to last gars food aid eceipts.

In the absence of 6od aid, a dedine in per capita con-
sumption is expected in the long tem — The egion’s gap
between domestic supplies and base consumptiaisles
projected to ise to 5.5 million tons in 5gais (2002) and to
8.9 million tons in 10 gass. The lagest @ps ly the end of
the piojection peiod will be found in Nigeria, Rwanda,
Cong, Angola, and MadagascarThese ifve counties
account 6r moe than a thit of the egion’s food gp to
maintain base consumptiorvéds. The counties where the
food ggp to maintain consumption isgjected to be ero or
relaively small though the pojection peiod ae Cental
African ReuHbic, Ethiopia,Swaziland Cote d’l\woire,
Gambia,and Guinea-Bissau.

Sub-SahanAfrica’s food gap to sdisfy nutritional require-
ments is pojected to ise from 9 million tons in 1997—tw
and a half times the stes quo gp—to 12.6 million tons in
2002 and 15.7 million tons in 2007. Ethiop@&ng, and
Somalia accounioi more than 40 peent of the atritional
gap in 2007.

Several counties hae been selectedif discussion based on
either the sie of the bod gps,an unsthle political emwi-
ronmentwhich is influencing the éod situgion, or a unique
transition situéion tha makes pojections dificult. These
countiies indude Nigeria, Cong, Ethiopia,and Somalia.

While Nigeria’s gap is lage reldive to other Sub-Sahem
counties, it is very small elative to aailable food supplies
in the county. In 2007,Nigeria’s piojected gp of 863,000
tons meas@s less than 3 pent of poduction.
Historically, Nigerfia, unlike most countes in the egion,
has not been abd aid ecipient as domestic suppliesvba
been adequa to meet consumptioequirementsAnd,
while Nigeria’s gap to maintain consumption is thedast

Food Security Assessment/GFA-9/November 1997 12



in the egion, the county’s rutritional gap is piojected to be
zero though 2007This means tha\igera’'s domestic sup
plies will be adequa to meet minimm rutritional stan
dads. Therefore, if meeting the atritional taget were used
as a measerof food secuty, Nigeria would be consided
one of the least vulnale countres in the egion.

For Congo, production gowth needed tailf the gap to
maintain base consumption iEcted &neaty 2.6 pecent
per year—dove the pojected ate of 2 pecent,but belav
histoiical growth. While grain yields ae expected to impive
upon histoical rates,area gowth is piojected to slav consid
erably. Despite the in@ase pjected or yields,they will
remain among the eest in Sub-SahanAfrica. Poduction
growth required to fll the nutritional gap is piojected &near
ly 3.5 pecent,well above the gowth used in the model.
Obhviously, the political situdon in Cong@ and the policies
the nev govemment puts in place will pjaa lage pat in
influencing tends. If sthility is achieved and incenies ae
provided to iimers, future gowth may be dle to mach his
torical growth. If this scenao proves tue, the gap to main
tain base consumptionviels would fall to zero and the atri-
tional gap would become rgdigible by 2007.

Ethiopia’s nutritional gap is piojected to be the Igest in
Sub-SahanAfrica, meaning thedomestic supplies willafl
well shot—3 million tons—of meeting mininm rutrition-
al requirements i 2007.To fill the nutritional gap, produc
tion will have to gow roughly 5 pecent per gar though
the net decadeThis is obughly one pecentae point higher
than the pojected gowth rate, and nuch higher than the
histoiical growth rate of 2 pecent. Hling the gap with com
mercial impoits would require an unealistic gowth rate of
more than 17 peent per gar While the rutritional gap will
remain,the county is pojected to ma& progress tavard
meeting its basicood needshowever. Projected gowth
rates in poduction and impds piovide ample domestic
supplies to maintain base consumptiorels in 2007 This
is a signifcant derelopment 6r Ethiopia,which had elied
on food aid thoughout the 1986'and edy 19905 to meet
consumptionequitementsThe combined impact of people
retuming to their &ms following the end of the ar in

1991 ,favorable weaher, and the implement®n of policies
designed to mvide incentves to &mers stinulated output.
The higher gowth rates atieved in the 199® ae assumed
to contirue into the prjection peiod. Area is pojected to
expand 2.3 perent per gar though 2007while yields ae
assumed toise almost 2 peent per gar Both of these
growth rates exceed those &geved dumg 1980-96. Impdr
growth is pojected &a modest anral rate of 1 pecent.

Projections ag difficult in Somaliagiven the pecaious stée
of the county. Grain output delined between 1980-96. ¢t
the pojection peiod, output is &pected to @ound although
slowly, with grain aea inceasing ont 0.35 pecent per gar
and yields ising less than 1 peent. Root arp output is pr-
jected to incease 1.44 peent annally. This gowth falls
shot of meeting both consumption gets— maintaining
base lgels and meetingutritional requiementsThe gowth
needed toill the nutritional ggp—11 pecent per gar—
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appeas paticulaily elusve. Similaty, the gowth in impots
needed toill these @ps far exceeds prjected gowth of
under 1 perent per gar

Yield growth is the key to larger domestic bod supplies in
the future — Historically, most inceases in mduction in
Sub-SahanAfrica hare stemmed &m aea &pansionThe
contiruation of this tend is unlilely as the egion faces mayn
resouce constints to sustairide agricultural growth, despite
its vast and dierse land aga. Mud of Sub-SahanAfrica’s
land with cop pioduction potential has poor quality soil.

Long tem regional pioduction gowth will depend on adop
tion of nev technolagy to increase yieldsyields in most
Sub-Sahan counties fall well belov world averages and
thus,there is obom for improvement,provided thee is irvest
ment in eseach and/or g&tension serices. Duing 1980-96,
grain yields delined or inceased mainally in about half of
the Sub-Sahan counties. For the pojection peiod, yields
are pected toise in all counfes andin most counies,
rise d rates exceeding histacal levels under the assumption
of increasedéttilizer use and adoption ofweednolagies.
Therefore, failure to mwe in this diection mg translde into
larger gaps than outlined in this tele.

Because mduction is the pncipal souce of domestic sup
plies in this egion, food gaps and/or dedits will widen if
production gowth fails to keep pace with poputson
growth. For the egion as a Wole populdion growth is po-
jected to outsitp production gowth by 0.4 pecentae
points per gar on average, which is the pimary factor
accounting ér the widening dod gaps.

Imports ae not likely to increase signi€antly. Mary Sub-
Sahaan counties face seere financial constiints bllowing
yeas of excessve govemment gpenditues and signaing
export eanings tha have limited impot cgpacity. FHscal
mismangement led to laye dédt accunulation. For the
region on @gregate, extemal dédt as a perent of GNP ose
from 31 to 81 perent duing 1980-95This ddt as a per
cent of &port eanings jumped fom 92 to 242 peent dur
ing the same paxd. Expotts of goods and seices
increased omnl 2.5 pecent per gar duing 1990-95This is
quite lov compaed with other deesloping egions sub as
Latin America, 7 pecent,and SouttAsia, 12 pecent.
Because of these @eopmentsthe region is highly depen
dent upon gtemal financial assistance to suppampotts.
In 1995,extemal financial fows accounteddr 30 pecent of
the iegion’s impots. In some counts sub as Mozambique
and Lesotho70 to 80 perent of the impadrbill is financed
by extemal assistancéHence commecial impots in most
counties in the egion can &pand ony maginally and
therefore ae pojected to contbute little to domestic sup
plies. For the egion, the @tio of commecial impotts to po-
duction is pojected &less than 13 peent in 1997 and 11
percent in 2007The @tio of commecial impotts to agre-
gate food availability is estimaded d less than 10 peent
throughout the mijection peiod.
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Unequal food distribution within countr ies intensifed
food insecuity — The ieview of regional and counir aver-
ages gves an incomplete picterof the bod seclity situa
tion. A review of income distibution piovides an insight to
the tent of ood shotfalls within a counyy.

If consumption in all or nebr all income goups &lls shot
of the mininum rutritional requiementsa county’s food
secuity position would be consided d risk. Unfortunaely,
this is the caseof most countes in the egion. At the
aggregate level (all income goups),consumption in 2007
falls belav the rutritional taiget in 27 of the 37 counés in
the region. Consumption in 2007 is @ected to equal 93
percent of the ntritional taget.

In Sub-SahamAfrica, on arerage, consumption in ol the
top income goup is pojected to gceed mininum rutrition-
al requirements in 2007 in thebaence ofdod aid (seeid-
ure 6). Consumption in thewest income mup in 2007 is
projected &74 pecent of tritional taigets (see tale 2 on
page 8). It is impotant to emember thiathis is a egional
average and thezfore, individual counties mg vary consid
erably. For example in SudanUganda,Swaziland Benin,
Ghanaand Guinea-Bissaeonsumption in all or nelyrall
of the income ups in 2007 is>gpected to xceed the
nutritional taiget. On the other hanth half of the countes

in the egion, consumption in 2007 in all incomeayps
falls shot of the nutritional taget.

These shdfalls can also be used to estim#he mmber of
hungy people (deéhed as those o cannot meet miniom
nutritional requirements). In 200%he populéion of Sub-
SahaanAfrica is pojected to be nebr 800 million.The
results indicge tha 526 million,or 66 pecent,will be hun
gry. Not suprisingly, neaty a thid of these people @in
the lovest income ups in these coundss.

Given tha food aid fom donos has &llen duing the
19905, these countes nust ind ways to aise their domes
tic supplies—pincipally domestic poduction—as aiffst
step toward improving the mutritional stdaus of their people
Some stps talen to abieve this gal have yielded positie
results. Some coungs hae baun to ealize positve efects
of the libealizaion policies unddgaken in the mid-198@.
In addition, resolution of long-standing\dl wars in
Ethiopia and Mozambique—hich had disapted gricultur-
al actvities for decades—hagsulted in inaased output.
To remove impediments to pduction and ddeve long-
term growth in agriculture tha exceeds histacal trends,
significant investment is needed to ingee infrastucture
and etension serices and encoage tednology adoption.

El Nino and its impact on Sub-Sahaan Food Secuity

The EI Nino weaher phenomenon iscpected to dect ayriculture thioughout the wrld. According to ecent stellite dda,
the El Nino of 1997/98 is Idy to be the most sere ever. In Africa, the impact is ¥pected to bergaest in the southar
region (and could signi¢antly alter the esults intuded in this assessment). Ihg the 1991/92 El Ninovent,a seere
drought hit the egion, reducing gain output oughly 45 pecent,placing millions of peopletaisk of stavation, increasing
demand ér food impots, and staining the akead/ weak economies of thegion.

El Nino’s efects hae aliead/ been élt stongly in Somalia (in EasAfrica). Heay rains since mid-October led ttmbd-
ing, deahs, destuction of inflastucture, displacement of peopland cop losses. 6od pices hae incieased signitantly
in the afected agas. In esponse to the disasteN relief oiganizaions airdropped bod

The worst efects of El Nino a& expected to bedit in eaty 1998,a citical growing stage for the coase gain ciop in
southen Africa. Con is a stple ciop in this egion. A shap drop in gain output will ggneete stong demanddr impotts.
During the 1991/92 drught,commecial grain impots moe than douled while food aid impais tipled from nomal lev-
els. Sub an incease in demand mapur inceased tain plices in 1998 as arld coase gain sto&s ae very low—about
13 pecent belav their 1991/92 Ieel.

A positive note br the egion is the lage exportable suplus in SouttAfrica. Because of aogd 1997 harest,the county has
a suplus estimged d roughly 1 million tons. Due to mé&et liberlization, private trades ae nav pemitted to &port ary
amount thg desie. Therefore, SouthAfrica mg be in a position to suppkome neighbamg countres tha have shotfalls.

Reforms in most counigs in the egion have liberlized tanspot sectos, which contibuted to impoved tanspot chan
nels. Gain maketing boads hae been pvatized in may counties and intaraional gain trading companies pyaa lag-
er ole than in the pasthe maketing boads and tading companies shoulddilitate the fow of food within and beteen
countiies tha is expected to in@ase as demandrfimpots gows.

Due to the adanced vaming of the onset of this EI Ninoary counties in the egion have estalished plans of action.
For example in Zambia the gvemment and pvate companies va@ mounted wll-organized information campaigns tha
include bochures,televised discussiongnd adio pograms thadeal with vays to cope with drught. In Zimbawe, the
Grain Maketing Boad has set up stegic grain reseves to ceer 5 months of consumption and has set up a easve
to allow for impotts of 3 months of consumption.
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Table 5--Grain and Root Supply and Food Gaps for Sub-Saharan Africa

Grain Root Commercial Food aid Aggregate /Sub-Saharan Africa )
Year Production Production  Imports receipts availability 568 million people in 1997.
rain equiv. rains, rains, of food
@ quiv,) @ ) @ ) The gap between available food
supplies and the amount of food
---1,000 tons --- needed to meet nutritional targets
1988 52,387 27,720 5,040 3,157 69,261 jumps 74 percent during 1997-2007.
1989 49,376 29,385 3,922 3,351 69,733 . .
1990 51,790 31,697 4,524 3,586 75,783 Twenty-six of the 37 countries face
gaps to maintain consumption and
1991 57,850 35,384 5,071 4,756 82,098 meet nutritional targets.
1992 55,674 37,482 8,065 5,687 83,747
1993 59,449 38,833 8,146 3,485 88,459 While Sub-Saharan Africa will have
1994 62773 38830 7,865 3,040 89,657 only 25 percent of the population of
the study countries, the region is
1995 62,026 39,586 7,140 2,091 87,040 projected to account for 66 percent of
1996 64,409 40,313 8,398 2,254 93,302 the total nutritional gap.
Projections Food gap Sub-Saharan Africa is the only region
S NR /o food aid where the nutritional situation has
Q (D i & deteriorated in the last three decades
1997 66,305 41,004 8,568 3,677 9,009] 92,264 and this trend is expected to continue
2002 77,503 44,897 9,007 5506 12,625f 102,927 during the next decade.
2007 88,581 49,549 9,826 8,884 15,712] 116,017 \_ Yy
4 ) e A\
Table 6--Sub-Saharan Africa: Income Figure 6--Consumption Distribution by
Distribution in 1995 .Income Group in Sub-Saharan Africa
- kg per capita
Share of income owned by
0 . 0 200 + Nutritional target: 164
poorest 10% richest 10% Base target: 162 o
. 150 + Y Y M
Gmr.]ea- 135 145
Bissau 0.5 42.2 100+ |114 126
50 +
Kenya 1.2 47.7
0 f f f f
Nigeria 1.3 31.3 Lowest 20% 3rd Highest 20%
Rwanda 4.2 24.2 4 N
Figure 7--Sub-Saharan Africa: Grain and Root
Senegal 14 428 Supply vs Requirement
. 140 —
Tanzania 2.9 30.2 120 +
2 100 + G
]
Uganda 3.0 334 = 807
S 60+
) S 40+
Zambia 15 31.3 20 4
0 : :
Zimbabwe 1.8 46.9 1997 2002 2007
Source: World Development Report 1997 1 Supply —@— Requirement
N J N J
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Asia

Asia has made considerable progress in improving food security. The impressive gains
of the region’s low-income countries, however, mask food problems in large segments
of the population. For these groups, undernutrition is primarily the result of insufficient
purchasing power to obtain nutritionally adequate diets. However, the incidence of
undernutrition will decline over the next decade. [May Mercado Peters]

This aticle reports the esults of thedod secuty model or
nine histoically food aid eceving countres inAsia:
IndonesiaPhilippines,andVietnam in Southeagtsia;
Afghanistan Bangladeshindia, Nepal, Pakistan,and Sr
Lanka in SoutlAsia. It also gamines &ctors influencing
estimded food gaps over the ngt decade

Asia’s per caita food aailability has inceased consider
ably since the agent of the Geen Reolution. Gain pro-
duction gew over 2 pecent a yar in six of the nine coun
tries induded in the stug As a esult,most counties in the
region sustained\aerage anmwal gowth rates in per cpita
food consumption (as measdrly consumption of gins
and oot ciops) of wer 1 pecent duing 1980-96. Despite
economic gowth and bod poduction gins,South and East
Asia ae still home to @er half a billion @ronically under
noutished people — accountingrf63 pecent of the total
(66 county studies).Though pojections indicte thd the
propottion of the populaon tha is undenouiished will be
deceasing the dsolute mmber will emain high because of
the heay concentation of the populton in this egion.

Per caita food availability in the region is pojected to stg
nae over the ngt decade (in@asing y less than a peent
over the ngt decade)reflecting slaver pioduction gowth
than the histacal trend However, given the egion’s rela
tively fast consumptionains in the last tlee decadeshe
projected stgndion in per caita consumptionwhile dis
conceting, does not pose an impendingsts. The lagest
increase in per gata availability is projected to occur in
India, 7 pecent,while the lagest detine is piojected to
occur in Rkistan &7.3 pecent bllowed dosely by
Afghanistan 87.1 pecent. Ngal is also érecast to epeti-
ence a lage dedine.

In the shat run, the egion is facing a seous food poblem
in North Korea vhere floods hae destoyed the counyr's
crops the last 2gais. While North Korea is not ceered in
the food secuty model of this eport, information gathered
about the counyr indicates thathe situéion has become
chronic and lie theaening Intemaional food assistance is
badly needed towwid widespead imine and deh due to
stavation (see br 2).

For the egion as a Wole the gap between aailable food

than 1 perent of its domestic supp{commecial impots
and poduction).This sugests thathe shot-term shotfall
is not a majordod secuty threa. Afghanistanwith a gap
of 0.9 million tonswill account br éout 41 perent of the
shotfall. Bangladesh also has agardefcit, 0.5 million
tons.These tw counties combined accountif over 60 per
cent of the egion’s piojected detit. India andVietham ae
the ony counties in the egion estim&ed to be ble to
maintain consumption dm domestic supplies in 1997.

The curent gap between the amount 0bbd needed to meet
nutritional requilrements and domestic supplies isjpcted &
5.1 million tons in 1997more than twice the amount needed
to maintain curent consumption. Bangladesh accounts f
most of the gp (ébout 99 pecent) in utritional require-
ments,as the est of the couniies except Nepal and Sr

Lanka ae ale to meet their tgets flom domestic supplies.
The dility to meet mitritional taigets fom domestic supplies
reflects the egion’s reldively high level of consumption.

Asia’s long un food deitit is expected to ineaseas the
gap between domestic supplies uiuction plus commeial
imports) and cuient consumption is pjected to tiple
between 1997 and 200This trend holds ér most countes
in the egion except India,which in the shdrand the long
run is dle to maintain consumptiondm domestic supplies.
This trend is not alaning, however, because theobd ggp to
maintain consumption will be a smallopottion of domestic
supply over the pojection peiod (1.7 pecent). Of the coun
tries studied hey Afghanistan and Bangladesh widmain
vulnerble to food insectuity. Per caita consumption in
these tw counties is pojected to ddne and their dod ¢gp
to maintain curent consumption is 2.6 million tons in
2007—dbout 40 perent of the egion’s needs. Mearlle,
per cgita consumption in &kistan is pojected to de@ase
shaply as the défit to maintain consumption ineases fsm
50,000 tons in 1997 to 2.2 million tong BOO7.

The gap between aailable suppy and amounts needed to
meet muitritional requirements is also pjected to contine
to increase thwugh 2007although ly a consideably smalt
er amount. Most counés in the egion, despite their infail-
ity to maintain consumptionvels,will be ale to meet
nutritional requirements fom domestic supplie¥he ecep-
tions ae Bangladesh\epal, Sii Lanka,andAfghanistan,

supplies and the amount needed to maintain consumption iswith Bangladesh accountingrf90 pecent of the egion’s

projected to be 2.1 million tons in 199Me egion’s total
food gap to maintain consumption igletively small,less
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Can food gaps be eliminded through increased poduc-
tion? — One vay to eliminae the pojected 6od ¢gp in
Asia by the end of the jection peiod is to incease
domestic bod poduction. Most counies would be ale to
eliminate the consumption dett if they could maintain the
same ate of gowth in grain production @er the pojection
peiiod tha they expelienced dung 1980-1996. &1 exam+
ple, the Southeagisian counties of IndonesiaPhilippines,
andVietnam could maintain consumption ifagn output
during the pojection peiod would gow at the sameate as
during the peceding histacal peiod. In India,if grain pio-
duction gew &t a rate of 2.05 pearent per gar thoughout
the pojection peiod—slightly less than its 2.1 pegnt
growth between 1980 and 1996—itamld be &le to main
tain consumption &fm domestic suppliehe lagest
exception to this is Bkistan,which would hare to incease
its production 2.5 perent per gar neaty one pecentae
point moe than dung 1980-1996to eliminae its bod gap
by the end of the pjection peiod. Histoiical expeiience
suggests this is not ligly.

The main long-ten regional concen is the sustairiality of
domestic poduction.The egion as a ole is densgl pop
ulated and contined populdon growth will put pressue on
available cropland as urban @as &pand Expansion of cul
tivated land has sgmaed, increasing  less than 1 peent
since 1989. In SoutAsia, area under culiation has actual
ly dedined. As a lesult,most of the inaase in ap poduc
tion will have to come though inceased yields. Gin
yields hae gown substantiayl in the egion in the pastpri-
maiily due to inceased nigation and widesgrad adoption
of improved \aiieties made \ailable through the Geen
Revolution. Havever, yield growth has been shang recent
ly, raising concets tha growth in gain production will not
be @le to be sustained ¢he pevious fate. Ervironmental
degraddion caused Yincreased urbanitian and industal-
ization will also male it difficult to maintain cuent rates of
growth in crop yields. Br the egion to incease éod aail-
ability, it will need to either accelae its gowth in exports
to finance bod impots or incease imestment in its gricul-
tural sector to in@ase gricultural production.

The possile exceptions to this a in Si Lanka,
Afghanistanand Negal. Neoal has gt to fully exploit all of
its potential br expanding poduction though adoption of
Green Reolution tetinologies. It has the lwest pecentaye
of potentialy irrigable land in irigation and the lwest
level of fertilizer use in theegion. InAfghanistan and $r
Lanka,civil strife and political instaility have led to dis
ruptions in input supplies and cw#tion, causing poduc
tion to stgnae.

Can food gaps be eliminaed through commecial
imports? — Thetre is a consideble degree of dversity
among countes in tems of elying on bod impots to
increase consumption within thegion. In Neal, the food
gap is over 150 perent lager than pojected commeial
imports, making it unlilely tha Nepal will be @&le to main
tain consumption withoubbd aid Other counfes where
the food deifcit is high elaive to commaezial impots ae
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Afghanistan47 pecent of impots, and BangladesI83 per
cent of impots. Indonesia should béla to eliminae its
deficit, which represents less than 1 pent of its pojected
commecial impotts.

Increasing commeial impots to educe éod gps would
require most countes to moe than doule their ood
imports by 2007. It should be noteowever, tha of the
five regions studied het Asia’s piojected bod impot
dependeny is the lavest,6 pecent compagd to dout 50
percent in Noth Africa in 2007. Neerthelessfor some
counties inceases in impas could ceae a signiicant ud-
get pessue. In Pakistanwhere per caita food availability
is projected to ddine 0.6 pecent per gar growth in com
mercial impoits would hare to be 3.5 peentaye points
greder than pojected This would increase the countis
import dgpendeng to 12 pecent ty 2007 fom 8 pecent in
1996. Npal would hae to incease the mwth of its food
imports the mostan adlitional 14 pecentae points.

In generl, most counties in the egion have resticted food
imports as parof their poliy of food self-suficiengy. As a
result,they are not taditional bod impoters, but mary, suc
as India and &kistan have the cpacity to do so because the
shae of food impots in these courigs’ budgets is lav.
Whether these coungs will be dle to incease commeral
imports will depend on vether a bange in polig/ occus.

Undernutrition continues in lov-income goups— The
food secuity situdion in the egion is geneally favorable in
that all counties in the egion, except Bangladesh\epal,
Afghanistanand Sr Lanka,will be able to maintain con
sumption aove levels needed to meetiritional tagets.
However, the situsion facing mag households and specif
segments of the poputi@n in the egion is not asdvorable.

If available food supplies wre distibuted &enly, neaty all
households wuld be &le to maintain ntritionally adequee
diets. Havever, income is not disibuted &enly. The poor
est 20 pearent of the egion’s populéion hase contol over
only 8 pecent of total incomewhile the ichest 20 perent

account or nealy 43 pecent of incomé

The inequality of income dighution is impotant to the
extent tha it affects the amount oesouces people hee
available to obtain mtritionally adequge diets.To get a bet
ter undestanding of thexdent of the undewtrition prob-
lem in the egion, the gp between per gaita food consumgp
tion and mitritional requirements was estimted by income
group for eat county. The estimges indicée tha by 2007,
per cita food consumption of the paest 20 pazent of the
populaion will fall belov recommendedutritional stan
dads in all counties except Indonesia. Indiduals in the
next income quintile a onl slightly better of, with food
consumption still bele nutritional requirements in a majer
ity of counties.This shavs thd even in counties where

11t should be noted thahis income distbution is not as siwed as thain
mary Sub-SahanAfrican and L&n American counties.
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food availability is not a poblem, 20 to 40 pesent of the
populaion will lack access toutritionally adequte diets.

Because of the ggadion in per caita food aailability and
contirued inequality in the disbution of incomes tlough
out the pojection peiod, household access todd will con
tinue to be a signiftant poblem. By 2007570 million pee
ple, neaty 30 pecent of the egion’s popul&ion, will still
not be hle to meet ntritional requirmentsThe undenutri-
tion problem & the end of the jpjection peiod will be
gredest in India and Bangladeshhich together could hee
more than 350 million undaouiished peopleor nealy

three-quaters of the people in thesgion who ae undle to
obtain rutritionally adequte diets.

Although pegged a 570 million people in 200Zhe inck
dence of undewtrition in Asia will dedine from 760 mit
lion in 1997. In contast,the rumber of people undeour
ished in Sub-SahanAfrica is expected to inaase fom
303 million to 526 million in 2007. Nonethelesise
absolute mmber of undartouished people in lw-income
Asia will remain higher than in Sub-SahaAfrica & the
end of the pojection peiod.

Box 2

North Korea’s Deteiorating Food Situdion

The food seclity situation is gave thioughout Noth
Korea.The county’s ceeal deitit for the curent mar
keting year is estimi@d by the Food andAgriculture
Organizaion of the United N&ons to be bout 1.2 mi
lion tons.The stée-run food distibution system (knen
as PDS) is urde to suppy minimum amounts of i@in
to all of Noth Koreas populéion, forcing millions to
seek otherdod souces andisk malrutrition. Estimaes
of wha is being distibuted though PDS since the bie-
ning of 1997 ange from 100-200 gams per peson,sub
stantialy less than theecommended dailcereal equire-
ment of dout 450 gams.According to a gvemment
estimae, half of the county’s 10 bod distibution aeas
have ceased opation since dne 1997World Vision
Intemational estimées tha about 5 million Noth
Koreansespecial children less than 5eass old and
adults older than 60eass, are facing possile stawation.

Political changes in the drmer USSR and in China dog
the past decade caused a phraduction in Noth Koreas
ability to import fuel and 6od causing its dod suppf to
drop. Input suppl has dopped shaly because the coun
try’s mamifactuing sector does not @ enough fuel to
produce bemicalsfam madinely, and other inputs
neededdr North Korea’s laige-scale chemical-intensie
agriculture. This situdgion was &acerbéed in the past 2
yeass by flooding tha wiped out some carand ice fields
and also destyed somedmers’ household gain sto&s.
In 1997,a long summer dught has deastaed the impor
tant con crop. With very little grain sto&s and a 1997
hawvest thawill be less than needed tedp the vhole
populdion alive, North Korea will need substantial assis
tance fom the intenaional comnunity in the brm of
food aid to @oid disaster

The shot-run food cisis is indicdive of the unddying
problems in the counyt's aricultural sector Failed fam-
ing policies hae led to stgnant and déming yields,and

food poduction gowth has lgged behind in@ases in
populaion (see ifyure 8).The lak of essential inputs wil
contirue to constiin food poduction.As a esult,North
Korea will not ony need immedia food aid and assis
tance to cope with its crent food cisis, but also solu
tions to its @ironic food poblems so thafuture ciisis can
be aoided This means than the medium to long ter,
the county will need to adress theeasults of yas of
agricultural mismangement as il as the economic
problems tha have led to &lteing production. Hevever,
even moe seious than Nah Korea’s falteiing agricul-
tural production is its inhility to buy food in the intana
tional maket. Puchasing bod impots and the ntarals
neededdr fam input suppliesrequire tha North Korea
develop a tading econom tha exports nonaricultural
goods br had curengy. To do this,North Korea will
have to educe gopolitical animosities thanowv form a
barier to its potential txde restoe its cedit-worthiness
so tha nomal commetial transactions become podsib
and become mereficient in oder to compete intae
tionally. [May Mercado Rtes and dhn Dy]

Figure 8-- Grain Production and
Total Imports, North Korea, 1980-97

Total imports

Million tons

Production
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Table 7--Grain and Root Supply and Food Gaps for Asia

Grain Root Commercial Food aid Aggregate | (Asia )
Year Production Production  Imports receipts availability 1,815 million people
(grain equiv.)  (grains) (grains) of food
By 2007, Asia's population--64
---1,000 tons - percent of tfhe total--is prolefct:d
1988 249,043 14,003 9,965 3,378 249,107 to account for 29 percent of the
nutritional food deficit.
1989 268,008 14,555 9,582 2,756 263,842
1990 263,185 14,080 8,505 2,522 263,438 Amidst prosperity and growth in
1991 266,168 14,429 6,648 2,721 264,433 the region, some countries such
1992 277,257 15,248 10,942 1,859 272,891 as Bangladesh and Afghanistan,
1993 282,451 15,075 10,449 1,792 276,091 remain food insecure. Current
1994 285,906 15,011 11,790 1,877 275,204 trends indicate a growing number
1995 294,835 15157 19,664 1,495 291,439 of countries unable to maintain
their recent consumption level.
1996 298,494 15,231 17,055 1,328 297,862
Growing population, rapid
Projections Food gap urbanization, and industrializa-
SQ NR | (w/o food aid tion continue to put pressure on
1997 302,931 15,477 18,180 2115 5,144 296,635 the region's fragile resource
2002 331,774 16,361 19,942 5582 6,079 321,628 base.
2007 363,683 17,296 22,847 6,742 6,874 353,730 N 4
4 ) 4 )
Table 8--Asia: Income Distribution Figure 9--Asia’'s Food Gap
in 1995 -
Share of income owned by " N
poorest 10% richest 10% s 7
g
Bangladesh 4.1 23.7 E L7
i
India 3.7 28.4 17
O,
Indonesia 3.9 25.6 1997 2002 2007
O Status quo E Nutritional requirement
Nepal 3.2 29.8 N S
Pakistan 3.4 25.2 ( )
Figure 10--Asia: Grain Area and Yields
Philippines 2.8 32.1 19
Area Yields '
i o 150 + n 1 1.85
Sri Lanka 3.8 25.2 % 0 +18 o
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Source: World Development Report 1997 S 50 T T 125 X
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Latin America and the Caribbean

The total food gap to maintain per capita consumption for the region’s lower income
countries is projected to increase over the next decade. This could exacerbate the food
security of the low-income population who face inadequate purchasing power. The pro-
jections show an increase in the number of people who will not be able to meet their

nutritional requirement. [Birgit Meade]

The 11 countes caered in this aticle have the lavest per
Cgpita income among ltea American and Cabbean coun
tries. They are: EI Sahador Guaemala,Honduls,and
Nicaragua in Cental America, the Dominican Reulic,
Haiti, and &maica in the Cédybean,and Bolvia, Colombia,
Ecuadorand Feru in SouthAmerica. Malrutrition and
hunger ae prevalent in a mmber of these coumgis andlif
histoiical trends in 6od supp} contirue, average per caita
food consumption is pjected to ddme eout 6 pecent in
the nat decadeThe gygregate food gap to maintain per
cgpita consumption is pjected to mag than doule for the
11 counties as a Wwole by the nat decadeFor 1997 the
food gap of 500,000 tons isbh@ut 4 pecent of total egional
production and 5 peent of commagial impotts. By 2007,
however, a gap of 1.4 million tons or 9 peent of poduc
tion and 13 parent of commagial impotts is pojected

The rutritional gap, 450,000 tons in 1997s projected to
readr more than 800,000 tong/l2007. Haiti,the pooest
county in theWesten Hemispheg, accountsdr moie than
one-thid of the egion’s 1997 witritional gap, which is po-
jected to widen andpgroac 300,000 tonsyp2007.

Food poduction in the egion is not keging up with popu
lation growth. Lain America is a landich region, but good
quality amble ara is neertheless theaened ly rapid urban
ization and ewironmental hazals sut as soil evsion,
salinity, and dainage, usually caused ¥ poor copping
practices and intengt use Under these aiumstancesf
per caita food availability is to be mised long tem increas
es in domestic supplwill have to esult fom impots thad
are financed l export eanings.

Import dependeng will incr ease—Import dependeny
(shae of impots in total bod suppy) of the counties
increased fom 30 pecent in the edy 19805 to dout 40
percent in 1995-96 and it is @jected to contine to gow.
This impot trend however, may not be sustairide. Foreign
exchang eanings of the counies hae impioved signif-
cantly since 1990. Indct, with the exception of Haiti and
Hondums,the range of gowth in export eanings of the
counties was flom 4 to 12 perent anaoally, well above the
2.5 pecent pojected annal gowth for food impots.
However, debt serice payments contine to be brdensome
paticulary in Haiti, Honduias,Nicaragua,and &maica,
whete the walue of dét exceeded thealue of their GNP in
1995. In Haitithe tiade deitit reaced 70 pezent of the
total value of impots and in Nicaagua the de€it is almost
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50 pecent. In 1995almost half of Haité eanings flom
exports of gpods and seices had to be spent ontdeser
vice, while in Bolivia, Gugemala,and Nicaagua this igure
was dout one-thid. To maintain per gaita food consump
tion in the egion, aggregate food impots will need to gow
3.3 pecent per gar in the na 10 yeas—almost 1 peent
age point higher than pjected

Food secuity will w orsen in lover income counties—
Five counties—Bolivia, Guagemala,Haiti, Honduas,and
Nicaragua,the lovest income countrs of the 11 studied
here—face @ps in maintaining consumption anckgooject
ed to &peiience a stegdworsening of theirdod sectity sit-
udion. For Bolivia to maintain its consumptiorver the nzt
decadecommecial impots have to tiple. In Haiti, commer
cial impotts would hae to incease tan anmnal rate of 4 per
cent—almost 7 times itecent impais gowth rate of 0.6
percent. Gutemala has been leading thewgp with impot
growth of 3 pecent,but 5 pecent ae necessarto fill the
food cap.

Within countr ies,food distribution remains a major
problem—The moe difficult dimension of dod secuity in
the egion is the distibution of food within eab county.
Highly skewed distibution of income limits puhasing
power and access todd for low-income householdshich,
in tum, intensifes food secuty problems. Compard with
other egions of the world, Latin American counties hae
the highest income inequality and widesgut poerty.

This extremel unequal income dishution translades into an
equally unequal distbution in access tabd In 1997 rough
ly 40 million peopleor one-thid of low-income Lain
America and the Césbean,are estiméed to be uniale to
meet their ntritional requilrmentsAssuming no kang in
income distibution it is pojected thaover the ngt 10 yeass
food insecuty will expand and theaen also midle income
households in thevie lovest income courigs (Bolvia,
Gudemala,Haiti, Honduis,and Nicasgua) ancEl Sahador

In the long tem, extemal assistance is not &k to be aail-
able. As food aid to theegion has steadil dedined over the
last decade and is &k to contirue to do sofurther empha
sis on inceasing and shilizing export eanings (br example
by diversifying exports) will help to educe éod insectity

for a county as a vinole Food insecuity within a county

will have to be adressed ¥ taigeted assistance and policies
tha beneit the income pospects of lav-income households.

Food Security Assessment/GFA-9/November 1997 20



Table 9--Grain and Root Supply and Food Gaps for Latin America and the Caribbean

Grain Root Commercial Food aid Aggregate 4 h
Year Production Production Imports receipts availability Latin America and the Caribbean
(grain equiv.) (grains) (grains) of food 142 million people
1,000t The current El Nino phenomenon is
o N expected to have a strong negative
1988 10,181 2,643 3,802 1,611 13,178 impact on the agricultural sector in a
1989 10,410 2,623 3,365 1,320 12,208 number of countries in the region.
1990 10,102 2,521 4,005 1,423 12,551
1991 9725 2 474 4.413 1.817 12 115 A very unequal income distribution
1992 10,505 2,372 5,609 1,335 12,776 continues to be the major threat to
food security for low-income
1993 10,970 2,730 5,727 1,371 12,817 households.
1994 10,579 2,817 7,560 1,002 13,584
1995 10,538 2,970 8,474 434 14,668 Economic progress has not
1996 10,685 2,902 9,233 204 14,500 succeeded in significantly reducing
the number of poor.
ProjEsliss Food gap ) The number of people unable to
SQ NR  [(w/o food aid) | maintain their consumption level by
1997 10,674 2,941 9,301 502 446 14,285 2007 is projected to exceed 60
2002 11,495 3,058 10,110 1,050 566 15,248 million.
2007 12,344 3,177 11,336 1,440 827 16,660 \_ 4
e N\ \
Table 10--Latin America & Caribbean: Figure 11--Latin America’s Food Gap
Income Distribution in 1995 16-
14t
Share of income owned by ” 1.2,/
poorest 10% richest 10% IS 1.07/
5 0.87?
Bolivia 23 31.7 = 06
04l
0.27/
Colombia 1.3 39.5 0.0.
1997 2002 2007
Dominican R 1.6 39.6 N O Status quo E Nutritional requirement )
Ecuador 2.3 37.6 4 ) ) ) )
Figure 12--Grain and Root Supply in
Guatemala 06 16.6 Latin America and the Caribbean
30
Honduras 15 41.9 @ 25
S 20
g 15
Jamaica 24 31.9 § 10 -
5 n
Nicaragua 1.6 39.8 07
1997 2002 2007
O Grain imports
Peru 1.9 34.3 O Root production (grain equivalent)
Source: World Development Report 1997 . .
M Grain production
\\ y . y
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New Independent States (NIS)

Tajikistan’s war-torn economy will likely keep it as the only NIS country with a signifi-
cant food gap on a consistent basis. In other countries in the region, food consumption
is projected to increase because of economic recovery, improved export performance,

and higher grain output. [Jay Mitchell]

The a@gregate food gap of the fve NIS epubics
(Kyrgyzstan,Tajikistan,and the Caucasustitns ofArmenia,

Azerbaijan,and Geagia)? is forecast £200,000 tons in 1997.

The rutritional food @ is piojected £500,000 tons and is
mainly accounteddr by Tajikistan.The rutritional gap may
be werstaed because of the laof reliable nutrition daa,
overestimding the contibution of gain and oot ciops in the
diets of the counies.We assume thahe composition of
diets will emain unbangd over time Other soures of
nutrition, sud as meg dairy, fruits, and \egetebles ae ery
important in the diet of NIS coungs. In paticular, Armenia
andTajikistan,the two counties shaving the lagest rutri-
tional gap for 1997,consume mar fruits and egetables per
capita than most NIS coutigss,including Russia.

Financial improvement suppots food secuity —
Commecial impott cgoacity of the iive NIS counties is
expected to in@ase shatly to 2.2 million tons in 1997 due
to positve economic wth and ising exports, direct ud-
get supparby donor néions and interdional oiganizaions
(such as the IMF andlVorld Bank),and laver per unit costs
of impotting grain. Onl Armenia andlajikistan ae epect
ed to hae a signifcant food gap in 1997 as Kyrgyzstan
becomes self-sfitient in gain pioduction andi\zerbaijan
and Geqggia are ale to meet ap deicit largely through
commecial impots.

Grain output br the fve counties in this egion is forecast to
rise 9 pecent to 4 million tons in 1997ollowing a 20-per
cent ise the pevious year Faimers have reacted to higher
domestic gain piices and mar dtractive sales tens fom a
growing piivate gain maket by expanding aga swn, espe
cially to whed. Better moistug conditions fom higher win
ter snovfall in the Caucasus tians should aise yields. Root
production,less than 10 peent of gain output,s estimaed
up 17 pecent to 300,000 tons i@n equvalent) in 1997.

Long-term food secuity is projected to improve—The
Caucasus counés ae likely to raise gain production moe
erately in the coming decade aarepands due toeduced
hostilities,and yields inaease asditilizer and pesticide use
rises.Total gain output in theagion is pojected to ise
about 8 pecent to 4.3 million tons in 200Adssuming shky
progress on etuming fallow fields to pemanent cultration

in Nagorny-Karabakh (Azrbaijan) and\bkhazia (Geagia).
More rapid retum of these tditionally fertile lands could

2These iive counties ae vulneeble to food insectity and hae receved
food aid in ecent yas.
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contibute to steper lises in gain output in the coming
decade than arforecast hex. At the same timgncreased
hard-curreng/ export reverues,especialy by Azerbaijans
growing oil exports, are pojected to aise commaeaial grain
imports nealy 30 pecent to 2.8 million tons in 2007.

In graphic illustration of the benéfs of macoeconomic and
structural reform, Armenia and Gegra registered GDP
growth in 1996 of 6 and 11 pent,respectiely, ranking
them & the top of NIS counies,ahead of een the adical
ly-reforming Baltic ndions. Both Caucasus tians ae in
their fourth year of positre economic gwth, while
Azerbaijan is in its seconcegr of ecovery. The food gp to
maintain base consumptiorvéds for Azerbaijan,never a
large food aid ecipient ecept for one paticulady bad year
in 1994,is forecast aonly 20,000 tons in 1997. Gegia, a
large food aid ecipient br the past 5&ass, is projected to
have a negligible food gap for 1997 due to lger havests
and inceased commeral impot cgpacity Armenia,still
suffering from the efflects of economic sanctiong Burkey
andAzerbaijan due to political colndts, is the ony signifi-
cant candide for food aid among the Caucasus coigstr
Its food gap is estiméed a about 100,000 tonsof 1997,
equialent to dout 45 perent of commaraial impotts and
just over 30 pecent of poduction.

Economic gowth in the thee Caucasus tians is &pected
to contirue for & least 5 pass, further boosting impar
cgpacity and thus impwing the bod suppy situdion.
While populdion growth is forecast to accelate from its
current slav rate, it will lik ely average only about 0.5 per
cent annally in the coming decadé&utue food gps of the
three Caucasus couids ae epected to dp to ngligible
levels by 2007,as Geogia beneits from an end to its il
war, Armenia @ins flom a cesg#n of hostilities with
Azerbaijan andelaxdion of the tade lbockade ly Turkey,
andAzerbaijans oil export eanings soarAzerbaijans econ
omy is beneting from acceleating foreign investment,
mostly in its oil sectorwhich is likely to total 5-10 perent
of GDP anmally in the ngt decadeWhile a enaved out
break of violence in anof the Caucasus tians could aise
the needdr future food aid suc a scenao is becoming
less likely as all thee néions enter a p&d of economic
recovety and inceased egional integration.

Two consecutie lumper havests hae made Krgyzstan
largely self-suficient in food gains,eliminaing the bod
gap for 1997.The Kyrgyz econory grew more than 5 per
cent in 1996 and similargwth is expected 6r 1997.
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Table 11--Grain and Root Supply and Food Gaps for New Independent States
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Grain Root Commercial Food aid Aggregate /NIS )
Year Production Production Imports receipts availability 27 million people
(grain equiv.) (grains) (grains) of food
The food gap is projected to
---1,000 tons - decline to negllglble Ieve!i_l‘or all
1988 4,348 B . i . NIS _countnes_, except Tajl istan,
A as higher grain production and
1989 : - - i - greater commercial import
1990 4,070 - - - - capacity easily meet domestic
1991 3,827 - - - - food needs.
1992 3,811 528 3,241 479 4,394
1993 3,694 458 2,211 1,159 4,321 Tajikistan's war-torn economy will
1994 3023 501 1271 1524 3869 be slow to recover, however, as
1995 3.077 647 1,346 1,119 3.017 modest increases in pot_h grain
output and commercial imports
1996 3,658 284 1,264 1,061 4,077 . . .
fail to keep pace with a rapidly
expanding population in the
Projections Food gap coming decade.
SQ NR [ (w/o food aid
1997 3,989 338 2,187 201 519 4,343
2002 3,998 359 2,507 187 482 4,552
2007 4,293 381 2,824 204 529 5,075 N Yy
[
Figure 13--Tajikistan's Share in Total NIS
Table 12--NIS: Economic (GDP) Growth Food Deficit
200
1996 1997-2002
¢ 150 -
Percent 8
Armenia 2.3 31.7 8 100
— 50
Azerbaijan 13 39.5 o |
1997 2002 2007
Georgia 1.6 39.6
O Tajikistan M Other NIS
\ S
Kyrgyzstan 2.3 37.6
. ( )
Tajikistan 0.6 46.6 Figure 14--NIS(5) Grain Production and
Source: Ecoplan Imports
(%]
15
S
E
1992 93 94 95 9 97
Y I Food aid receipts I Com. imports —€— Grain prod.
J
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Kyrgyz grain output is drecast to inaase tabout 1 per
cent anmally in the coming decagl®hich exceeds the pr
jected ete of populéion increase This should ke
Kyrgyzstan lagely self-suficient in food gain supplies.

Tajikistan’ s food supply situation is projected to remain
precarious—The ony NIS county likely to consistenyl
have a bod @gp is Tajikistan.The county’s cwil war, limit-
ed port eanings,and contimed economicacession (GDP
fell more than 10 peent in 1996 dr the ffth straight year)
have contibuted toTajikistan’s food supp} problems.The
Food andAgriculture Oganizaion (FAO) has identied
more than 10 peent of the poputson (700,000 pesons) as
paticulany vulnersble and in need of tgeted humanitaan
assistancedi 1997 ,including food aid While domestic
policies ppmoting gain self-suficiency have led to
increased \ued area 4 the expense of cottorthe aility of
Tajikistan to meet itsofod ggp through inceased prduction
is limited. Multiple factoss, including lak of adequee irri-
gation, insufiicient land otation, lack of land pivatization,
and lav input usewill contribute toTajikistans food aid
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dependeng by keeping yields abaely 1 ton per hectar
over the ngt 10 yeas. Raid populdion growth of neaty 2
percent annally is likely to contibute to widening gps
between poduction and consumption in comingays, with
commecial impotts unlikely to mach this gp.

Tajikistans food gap to maintain base consumptionets is
projected to almostiple to 170,000 tonsyb2007; mutrition-
al needs & forecast to ead eout 500,000 tons the same
year While the #@solute mgnitude of futue Tajik food gps
should not pose a piem based on pastdd aid leels
(averaging neaty 200,000 tonswer the past 2gas and
probably higher once unditial aid from Russia is idad-
ed),the key concen is tageting food aid br the most vul
nerable populaion. The curent govemments policies of
distributing food aid mainj to cities has leftural regions to
settle their wn food suppy situaions despite aising rum-
ber of pesons displacedybcivil strife, orphansand
invalids. Thus,future food aid might be merefective in
alleviating huneer if it is increasingy targeted & rural popu
lations and way from the citieswhere economicecovery
is likely to begin.
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Special Ar ticle

World Food Insecurity: A Policy Dilemma

by
Mathew ShaneTerry Roe Lloyd Teigen,and Munisary Gopinah!

Abstract: Almost 1 billion people lie in a stte of food insecuty. The income eared ly

them is ory slightly more than 1 perent of world GDP. Even though theasouces equired
to feed these people adetpip are smalltheir food defcit is pesistent and difcult to sole.

Solutions nust involve a mdical estuctuiing of govemment avay from inteventionist pok

cies and twards being adcilitator of economic gowth and deelopment bcusing on wver-

coming maket failures. Resowes in supparof agricultural reseach and deelopment
(R&D) have been ddiming worldwide and a@ undemining the gowth in productvity that

is required in oder to hae futher detines in eal ayricultural prices.These laver pices
would be one impadant st@ towvards impoving food secuty by increasing pwhasing
power of lov-income households. Reducing thenmber of bod insecug by half as ecom

mended i theWorld Food Summit equires seious commitments &m both the wrld food
exporters as vell as the dod-insecug counties themselgs.

Intr oduction

There ae almost 1 billion peopleving in a stée of food
insecuity, most of them liing on less than $2 a ya
small shag of world GDR less than 1 peent,would g a
long wey towards iemoving this inseclity. Yet transkrs of
food income or wealth do not ppear to povide a pema
nent solution. Long-ten solutions mst come fom inside
the food-insecue counties and esult in inceased pduc
tivity and income dr the bod insecus.

To accomplish thisa fundamentalastuctuiing of the
incentives to see and invest,as well as a eordering of pii-
orities for public investments\aay from contol of makets
toward overcoming inadequacies in péical and social
infrastiucture must be undeaken. Given the adical tans
formation of thinking equited on the parof the leadeship
of these counies, it is had to see hw this tansbrmation
can tale placeTha is the dilemmaThe poblem involving
a small shar of world GDP is so diicult to sole because
the 100t of the poblem is not esouce availability, but the
approad to derelopment of may officials in less desloped
counties (LDCS).

Pubic suppot for agriculture has been déging worldwide.
Pubic R&D expenditues,which were gowing by 7 pecent
a year in the 1978, have stgnaed in the 199@. This, in
spite of the dct tha it was pulic R&D expenditues tha
caused the pductvity growth and led to in@&ased gricul-
tural output @er much of the past 25gais. While agricul-

IShane is a senior Economi$tzRS USDA. Roe is a Rifessor
Depatment ofApplied Economics and Bictor Center br Political
Econony, University of MinnesotaTeigen is a senior Economi€RS
USDA. Gopinah isAssistant Refessoy Depaitment ofAgricultural and
Resouce EconomicsQregon Stde Uniersity.
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tural output gew more rapidly than popultion over the past
25 yearss, the“surplus” was highy precaious. Of the maz
than tipling of output wer thd peiiod, almost 90 parent
went to £eding inceasing populéons while only slightly
more than 10 pe&ent went to inceasing 6od aailability

per cpita. A small chang in poductiity growth or other
factos afecting suppt would have led to a dfferent out
come In fact,since 1985world agricultural production has
been gowing a the sameate as populdon.

For policy malers, the dilemma ests in a cofitt between
humanitaian concens and scae aid esouces.The OECD
counties want to assist counés in needbut the comen
tional remedies ofdod assistance and pgliceform in the
most seerely affected countes gpear inadequa to tun
around this situgon. Only new thinking and damaic poli-
cy reform will yield positive results in the longr tem. How
then ae we to abieve the pledg by theWorld Food
Summit to educe the mmber of bod insecu by half?

Food Insecurity and the  World
Income Distrib ution

The world’s income distbution is highy concentated a

low income leels. Moe than 4 billion people ka incomes
of less than $16 per ¢& More than 3 billion ke on less
than $8 per da More than 1 billion ie on less than $2 per
day and moe than 500 million iie on less than $1 peryda

2For the puposes of this gzer, our intenaional compaisons ae conduct
ed in 1994 pwhasing pwer paity (PPP) dollas. A purchasing paer dot
lar is an intemational cureng/ tha was ceaed to compa hav much of
the same bask of goods can be panhased in dfferent counties. 3In the
OECD counties, less than 20 peent of the poputéon live on $16 per da
or less.
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Although it is not fear eactly a wha income a peson
becomesdod insecug, few individuals who ean $16 per
day or moe ae food insecuz. On the other handhdividu-
als living on $1 per daor less a almost cdainly food
insecue. Almost 10 pecent of the wrld’s populdion live
on $1 per daor less and almost 20 gent on $2 per da
or less. RO’s estimée of the vorld’'s food insecus popula
tion, at 860 million (RO, 1997),puts the income ofobd
insecue people aalmost $2 per da

While populdions ae concengted d low-income leels,
income eamed is equayl concentated d the highest income
levels.Thus 70 perent of the wrld’s GDP is eared ly less
than one thd of all indviduals—those Wwo ean $16 per
day or moe. The pooest 1 billion ony ean 1.3 pecent of
the world’s income and the poest 500 million onf ean

0.3 pecent of the wrld’s income

Since the poor owlspend a pawof their income ondod the
food expenditues of the poa@st 1 billion epresent ont 0.8
percent of the warld’s GDP vhile the bod spending of the
pootest 500 million epresents 0.2 peent of the wrld’'s GDP

While the solution to theobd insectity problem gpeas to
be to tanskr food income or wealth,we ague tha this is
not the carect solution in the longun.

The World Food Situation

Total world food poduction gew 2.6 pecent per gar
between 1961 and 1985. On a pepita basisfood poduc
tion grew only 0.6 pecent per gar Between 1985 and
1995,both populéion and bod poduction gowth dedined
so tha they were in gproximate balancetal.7 pecent per
year This slavdown in production gowth, if it continues,
suggests the potentiabf suppy shotages and a wrsening
of the od insecuty problem.

Factor s Influencing Demand

The United N#ons pojects thapopuldion growth will
dedine from the curent 1.5 perent per gar to 1.25 peent
by 2010.At this rate, total food supplies candg pace with
populdaion growth & current pices and incomes. Mever,

it is not suficient for production to gow & the sameate as
populdion for the maket to equilibete & constant dces.
Income gowth geneetes adlitional demand @ssues.The
excess of demandrgwth over suppy is likely to place some
upward pressues on eal food pices.

A variety of factos could accelete the meement tward
higher world food pices:dedines in popul&ion growth
rates could ddme less than mjected income gowth in
populous countes with high elative food expenditues
could be &ster than>gected and world agricultural pro-
duction could sler from present ates.

Of the world’s pooest 1 billion peopleabout 42 perent
reside in SoutlAsia, about 24 pecent in Sub-Sahan
Africa and 16 p&ent in ChinaNorth Korea,and Monglia.
SouthAsia and Sub-SahanAfrica ae the tvo regions with
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the lagest imber of peopletaconsideable nutritional risk.
Twenty-five pecent of Souttsia’s populéion and 51 per
cent of Sub-SahanAfrica’s populéion live on less than $2
per dy. These a also egions with the lavest per cpital
income gowth and the highest poptian growth rates.

Food Prices and Capacity To Import Food

Rising incomesstagnant per gaita aricultural production,
and detining stodks would lead us toxgect a tend of
increasing eal pices. Havever, price trends hae contirued to
sugyest thafood has becomelatively less scare o/er time
(figure A-1, Borensztein et al1994)% A dedine in the eal
price of food in world makets is not sdicient to ensuwe tha
food consumption per péa in lov-income countes will
increaseAn increase indod consumption per paa dgends
on a umber of &ctos, including a county’s tems of tade
populdion growth, and gowth in total fictor poductiity. All
of these &ctoss contibute to income and the cowyit aility
to pay. We discuss the implitians of thesedctos next.

Terms of Trade

Suppose a countiis a net impder of food Then,if the

price of impoted food falls relaive to the pice of a coun

try’s exports (tems of tade),eanings fom a constantal-

ume of eports can ly a lager wlume of bod impots.
Unfortunéely, this has not been the case those counigs
that are & the highest atritional risk. Mary low-income
countiies ely heaiily on eports of pimary commodities (if
arything & all). The pice of some of these commaodities has
fallen even faster than theof food Given the ultimge pice
insensitvity of demand ér pimary commodities xport

eanings deceased

Figure A-1--The pattern of declining real prices
is slowing

1990 dollars per ton
800

700
600
500
400
300
200 &

100

0
1970 75 80 85 90 95
Source: USDA.

4Grilli and Yang (1988) shw tha the pice index of cerals &hibited a
downward trend betveen 1900 and 1987According to the IMF (1995),
non-fuel &ports of pimary commodities kpelienced lage neative tems of
trade effects duing the edy 19905. On a egional basisSub-SahanAfrica
expelienced ngative tems of tade duing the lae 19805 and edy 19905.
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Compounding the pblem for countres with the highest
nutritional risk is tha growth of exports per caita has not
kept pace with the ddiae in their tems of tade so thiafor-
eign change eanings per cpita have fallen. Buundi,
Cote d'lwire, Kerya, andTanzania a among the cournés
in Africa thd have expeiienced a ddine, not only in per
cgpita export eanings,but in total port eanings (IMK
1995).Thus,not onl are the poor gowing moe dgendent
on food impots, their ggvemments a& less ble to povide
the foreign exchange to impot food

Population

Populdion growth has been déning worldwide and is po-
jected to contine to detine. Between 1960 and 197@ppu
lations gew almost 2 pagent per gar Between 1978 and
1995,the gowth rate had dédlined to 1.5 pesent. Pojections
are alvays som#ha harzadous,but the UN and Buwrau of
the Census pject the vorld populdion growth rate will
dedine to slighty more than 1.2 peent ty 2010.

The detine in populdion is not unibrm throughout the
regions of the warld. In Sub-SahamnAfrica, populdion
growth rates inceased fom 2.5 pecent a yar betveen

1960 and 1977 to almost 3 pent betveen 1978 and 1995.

Projections or the egion sugest contining high popula
tion growth rates of 2.5 parent a yar though 2010.
Unfortunéely, the regions with the highest populan
growth rates ae also the ones with the ¢mist bod insecus
populdions. It is also the case ththe lavest income gups
within ary countly are also those with the highest popula
tion growth rates.

Growth in F actor Pr oductivity

The decelation in the gowth rate of ayriculture’s total &ic
tor productvity (TFP) is intenaional in nadure, and assoei
ated with a deline in public and pivate R&D and the
dedine in real ayricultural prices.The deéining growth in
TFP will cause griculture to lose esouces to theest of
the econom and will likely lead to a@duction of output
growth. In the &ce of ising populdions,world agricultural
production per caita will fall, and mg lead to ising world
food pices. Inceasing eal food pices ae unlikely to be a
problem for the @proximately 1 billion people with the
majoiity of the world’s income However, for the emaining
populaion, a fise in ©od pices can lead to considbte
nutritional risk.

Changs in the ate of gowth in agriculture’s TFP has con
tributed to the skwydown in agricultural production gowth.
Recent gidence sugests thathe poductvity advantaye of
agriculture in major bod eporting countres is detining
relaive to nongricultural sectos (Gopingh, Roe and
Shane 1996). Futhemore, the gowth rate for total factor
productiity has &llen in ecent yas. Evidence fvm the
United St&es and other OECD couigs sugests thaagri-
cultural R&D influences griculture’s total ictor poductivi-
ty growth. Dedines in the gowth of expenditues on R&D
may thus slev agricultural productvity growth.
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While thee is consideable anmual vaiation, anrual rates of
growth in TFP in the United Stas,France Gemary, and
the UK a@pear to bedlling. U.S. agriculture’s TFP gew
rapidly during 1949-1968 ({§ure A-3). Since thenthe rate
of growth in TFP fattened out. If these diing patems
contirue, the long-tem dedine in real ayricultural prices is
likely to tum aound

U.S. TFP is gplained ly investments in puiz and pivate
R&D, rural infrastucture, and ly the embodied témological
advances in mizrial inputs (Gopinth and Rog1996,figure
A-2 andA-3). In the 1953 and 196®, investments inural
infrastucture played a dominantale in TFP gowth while
pubic and pivate R&D played a lager ole in laer yeas.

While detailed estinmas ae not ailable for other &port-
ing countres, it appeas likely tha they follow a similar p&
tem. The detine in TFP gowth is associ@d with a deline
in the gowth of pubic R&D expenditues.Alston and
Pardey (1966,p. 47) stée: “During the 19808, reseath
expenditues in deeloped countes gew a only one-quar
ter the ate expelienced duing the 196Gs; for developing
counties the ate of gowth slaved to aound 2.7 perent
per anmm duing the 19805, as compaed with 7.0 pezent
during the 196G’ Private sector R&D spending has
increased in mrpottion to puldic sector spendingn the
19905, the pullic sector spent $0.79f every dollar spent
by the prvate sectorwhile in ealier peiods the pulic sec
tor spent $1.06dr every dollar of pivate R&D (Alston and
Pardey, p. 56).

If the eficiency gains in the nongriculture sector of the
major food porting countres do not spill ger to the least
developing counties,the tise in eal pices of bod ae
unlikely to be mé&ched ly a tise in their eal incomesfur-
ther exacerbéing the rutritional stdus of the poor

Figure A-2--Growth in U.S. public expenditures on
agricultural R&D has declined since the 1950's*

Percent change for year earlier
10

_2\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

1954 59 64 69 74 79 84 89 94
1954 value represents average during 1950-54

*Public expenditure on agricultural R&D is measured in 1992 dollars.
Five-year moving average.
Soure: Alson and Pardey (1996) and USDA.
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Figure A-3--Contributions to agricultural TFP
growth in the United States

Percent per year
4.0

H Materials
3.5 [ [] Infrastructure
83 Private R&D

30" % public R&D

2.5
2.0
15 | || | == 5 B T
1.0

5

1949-53 59-63 69-73 79-83

Source: Gopinath and Roe, 1996.

What Can Policy Do?

We can baicteize the lovest income counigs ofAfrica
andAsia where food inseclity is concentated in the 6llow-
ing way: overall income and gricultural production hae
been gowing, but & a slaver rete than populdon growth.
Thus per cpita incomes and per jgital agricultural produc
tion have beendlling. Fuithemore, these counies hae
been high} inward-oriented so thiatotal trade as a sharof
GDP has beerafling. This patem is damaically different
than tha of the OECD countes and thedst gowing newly
industialized counties,where per caita incomes andade
as a shar of GDP gew rapidly, and aricultural production
per caita incleasedThe eal issue is Wat explains these
differences and et can be done in theMeincome food
insecue counties to everse this long ten pdatem of
dedine. Although no shdransver will suffice, there ae
some hoad damacteizations tha point & a solution. Indeed
the economic histgrof counties sut as South Krea,
China,and Chile impy tha solutions a& possite.

In the shartem, providing food income or vealth tansers
is possile and plausile. However, food insecuty and
poverty are a sign thiathe economic system is nobiking
well. Providing transkrs can help wercome inadequacies in
the shor run, but cannot sercome the fundamental gliems
of poor and éod insecug economies. Indegdo extemally
imposed solutions can accomplish this. YOmaldical tansbr-
mations of these systems can alter thgatiee pah tha
these economies Y been ondr the past 25gais or moe.

Let us bcus on Sub-SahamAfrica. Ower the past 25aass,
per cgita income and per paa aricultural production
dedined & the same timeggicultural output and GDP
increased ¥ almost 2 parent per gar Can tade and imest
ment policies aise economicrgwth rates in Sub-Sahan
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Africa enough to &kct the indriduals & nutritional risk?
Using a gnamic computble geneal equilibium framevork
for Sub-SahanAfrica, we shaov thd trade libealizaion and
removing the bias in imestment policies aloneanot
enough to tur aound the situ@on in Sub-SahanAfrica.

Based on the siatations, trade libealization adls 0.6 per
cent to per gaita income gowth rates.This poliey change
causesesouces to mge tovard export sectos sut as
cocoa and uts. The combin&on of trade libealizaion and
pro-agricultural investment in wral public goods ads 1.0
percent to the basergwth rate of real income per gata.
Real per cpita income gowth of only 1 pecent a yar
helps the situ#on from getting worse but is not suficient
to signifcantly reverse the ntritional situdgion. More funda
mental emedies a required Wha might these be?

Counties sut as South Krea,China,and Chile which
have gone flom low rates of economicrgwth to high etes,
undervent a fundamentalansbrmaion in the gproad of
govemment to economic delopment. Geemment poliy
went fom one of interening in makets to cede rent-seek
ing oppotunities to &cilitating development l§ creding
institutions andeversing maket failures. Measuwgs induded
formation of specialied inancial institutionsprganized
commodity and futies makets,and govemment oganiza
tions to povide maketing information to puchases. These
counties also vent though a tansbrmation from being
inward oriented to being outard or ezen eport oriented
The net dfect of this tansbrmaion was to damdically
increase imestment oppdunities.The esponse to those
oppotunities was an pproximate doulting of domestic s&
ings rates flom less than 15 peent of GDP to ma than 30
percent of GDP (tele A-1). In adlition, the govemments
chang from being a bottlen&cto being adcilitator of ece
nomic actvity opened the domestic econpito laige
amounts of diect foreign investmentsThus fom both
domestic anddreign souces,there was a hug inciease in
investdle resouces.The opening of the econgnto inter
national forces also opened the domestic ecopdontedr-
nological transer and inceasing poductiity growth. The
total efect of theseltanges has @aed 5 to 10 peent
extra gowth in GDP per gatr It is this kind of a gowth
change thd is needed towercome the dod insecuty prob-
lem in lonv-income counies.

Implications f or Food Security

Given this pespectve, what is the likelihood of damaic
changes in bod insecuty as poposed § theWorld Food
Summit?Trade libealization is alead/ a major and compli
caed st@. It necessit@s rumeious and often politicall
unpopular banges in polig: the emoval of protection of
inefficient industres, shot-run inceases indod pices,and
refocusing the tax system on incomelue-adied or sales
taxes and way from foreign trade tars.This places @s
sure on the walthy and politicaly influential.Yet, trade lib
eralization alone will not povide food secuity to those
nutritionally deprived in the 199®& especiajl if the long-
term dowvnward trend in eal food pices is eversed
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Table A-1--Developing Countries: Trade Orientation and
Economic Performance (annual percent change)

1974-85 1986-92
Strongly outward-oriented
Real GDP growth 8.0 7.5
Real per capita GDP growth 6.1 5.9
Total savings / GDP 30.3 34.0
Total fixed investment / GDP 30.1 28.8
Capital-output ratio 13 14
Total factor productivity 2.6 3.8
Stongly inward-oriented
Real GDP growth 2.3 25
Real per capita GDP growth -0.3 -0.1
Total savings / GDP 13.7 10.9
Total fixed investment / GDP 16.3 141
Capital-output ratio 2.0 2.8
Total factor productivity -0.4 0.3

Note: Developing countries are classified as "strongly
outward-oriented" if trade controls are nonexistent or minimal,
and "strongly inward-oriented" if overall incentive structure
strongly favors production for domestic market.

Source: World Development Report, 1994, p. 76.

Combining tade libealizaion with removing the gvem-
ment poliy bias @ainst ariculture will similady not sohe
the poblem in spite of thedct tha this requirs &en moe
politically unpopular bangs in polig.

Changes of the mgnitude thawill solve the poblem
involve a ethinking of the fundamentapproac of govem-
ment. Havever, the situdion thd is evolving in mary of
these counies is ¢eally unaccetable. Populdions who ae
alread/ poor and dod insecue ae faced with the mrspect
of becoming poar and gen moe food insecue. Suely
under these aiumstancedeadeship,in a least some of
these countes,will see the ppropriate pdh to a bighter
future and be willing to makthe haid choices necessato
malke it hapen.
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Special Ar ticle

Can Regional Policy Initiatives Help Achieve Food
Security in Southern Africa?

Michael A. Trueblood!

Abstract: This aticle reviews thiee diferent regional policy options thamight be used to
address bod insecuty for the SoutherAfrican counties. The options thiare explored ae
a regional stategic grain reseve, a food impot insurance pogram, and a fee tade one
Compaed with other egions,these options arpaticulady atractive due to a common sta
ple (white maiz), very high naional (lut not egional) pioduction \arability, and stong
regional institutional ties. Some @iminary anaysis is povided; questions arhighlighted

for future reseach.

Food secuty is a high piority issue br nealy all govem-
ments aound the wrld. Food seclty can be dehed as
“access B all people aall times to enoughobd for an
active and healthlife” (World Bank,1986).This defnition
encompasses both the sypfdggregate availability) and the
demand (access) dimensions. Nuowsrpoliy instuments
have been pyposed to adtess bod insecuty and ind
altematives to elying on bod aid This aticle examines
some egional poligy initiative poposals (as opposed to
naional level proposals) ér the SoutherAfrica region tha
focus on the suppldimensionThe options thiaare exam
ined indude esthlishing a egional stetegic grain reseve,
implementing an intergional food impot insuance po-
gram,and esthlishing a fee tade one

The Souther Africa region is paticulady well-suited to
regional food secdty initiatives r the bllowing reasons:
1) the counies shag in common a spde food commaodity
white maiz (which is not widey traded on the wld mar
ket); 2) gain production tends to be highlolétile at the
naional level but not a the egional level; 3) thee ae fairly
strong egional institutions akad/ estdlished namey the
Southen Africa Development Commnity (SADC) (ceaed
in 1980) and the SoutheAfrica Customs Union (SBU)

(creaed in 1910% and 4) nuch of the varfare in the egion
has fnally ceased (although pea@mrains fagile in
Angola). Futhemore, with the ecent bang of govem-
ment in SoutkAfrica, which led to its joining SADCinary
obsevers nav believe tha there is nuch greaer hope of
achieving the bod secuty goals setdrth by SADC mem
bers in the edy 19805.

1An agricultural economist with the Mieting andTrade Economics
Division, ERS USDA. 2The SADC countes nav includeAngola,
Botwsanal esotho,Mauiitius, Malawi, Mozambique Namibia, South
Africa, Swaziland TanzaniaZambia,and Zimb&we. The SACU countres
are confned to SoutlAfrica, Namibia,Botsvana,Lesotho,and Svaziland
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This aticle biiefly reviews the pot causes ofood insecur
ty in Southen Africa. Then diferent poli/ options ae
examined thaaddress the mhblems of bod inseclity in the
region. For eat option,preliminaly economic angkis is
provided when a&ailable. Fuither eseach needs ar identt
fied in the summar

Assessing the Pr oblem

The counties in the SoutherAfrica region ae among the
most bod-insecue counties in the varld. Most of these
counties hae very low per cpita incomes and displdow
average rutritional levels.

Geneally speakingfood supplies comedm two piimary
souces,production and &tde Grain pioduction has been
increasing in SoutharAfrica, but it has not &pt pace with
populdion growth, leading to delining per cpita pioduction.
Grain pioduction in this egion is also distinguishedylits rel-
aively high \ariability. This means than a davn year mag
people a& vulneeble to hungr and sometimewven famine

Many trade-elated factoss contibute to \ariable food sup
plies.These &ctoss indude \olatile food impot prices,
unstdle export eanings,and high dbt sewrice obigations
from previously accunulated déts.Although eal gain
prices hae been ddining for decadesprice \ariability has
increased in the past 2@ for these commodities. It is
expected thaprice wlatility will incr ease en moe in the
coming yeas as major gin eporters contirue with polig/
changes tharesult in laver sto& holdings.

Strategic Regional Grain Reser ve Option

One poliy option to adress bod seclity is the cedion of
a regional stetegic grain resewve. The option has been con
sideed in pevious studiesdr different geographic regions
(for example the Sahel ¥ Mcintire, 1981) and has the
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appeal of its diect food tangpility. In adlition, this piopos
al has ppeal br the SoutherAfrican iegion, whose con
sumes hae in common similar tasteavbring white maiz
as a stple ciop.As white maiz is not widey traded outside
of the egion, it would gpear to be aapd candide for a
reseve. Futhemore, this tuffer stok option has the mar
that regional production \ariability is propottionally smaller
than county level vaiability (see téle B-1).

Unlike most edier proposalsthis polig/ proposes thiaa
regional kuffer sto& be ceaed as opposed to thanal level
buffer sto&s. There ae two medanisms discussed in the
literature: quantity-basedules and pgce-basedules tha
detemine when stoks ae bought and soldsiven the
regional dimension of this pposal,it makes moe sense to
think in tems of quantity-basedigyger les (tha would
avoid problems with echange rates and inftion).
Precedentsdr anayses of quantity-baseddger meta
nisms intude Walker, Shaples,and Holland (1976) and
Reutlinger, Eaon, and Bigman (1976).

At the regional level, it is dear tha grain supplies hae been
relaively smoothrarely deviating outside of 5 peent of
the tiend use (seedure B-1).This sugests thait should
be possile in piinciple to better stalize ndional level

grain suppliesyhich have been rach moe \latile. The
challeng, however, is to devise a gain sto&ing arange-
ment br ead county tha can abieve this objectie.

For the pupose of demonsdtion, one type of st@ge wle is
discussed belw. Let us irst defne suppy as andom po-
duction plus a &nd level of impots. Nav suppose thehis-
torically ead county had dided ly the Dllowing intelan
nual gain stoege wule:

Figure B-1--SADC Grain Supply Trend

1,000 tons of grain

30,000
Supplies are fairly smooth
at the regional level.
25,000 1 Actual
—>
supply J

20,000 105 percent of trend
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Source: USDA data base.

If supply is:
greder than 120 peent of tend suppl, then stoe

amounts geder than 120 peent of tend suppl;

less than 80 peent of tend suppl, then elease
grain to ead the 80- pearent level of trend supp);

Table B-1--Cereal Balance Information, Southern African Countries, 1993-1995

Production
Food Per coefficient
Net aid capita of

Production imports * imports Utilization** Population util. variation

—————————————————————— 1,000 MT -------m-mmmmmmmeeem --Millions-- -- Kg/cap -- 1962-1995

Country

Angola 294 468 247 762 9.80 78 0.257
Botswana 48 148 8 176 1.43 123 0.698
Lesotho 164 188 31 344 1.94 177 0.261
Mauritius 2 230 1 232 1.12 207 0.933
Malawi 1,585 400 154 1,934 9.73 199 0.241
Mozambique 869 435 315 1,302 17.35 75 0.230
Namibia 85 108 0 178 1.58 112 0.310
South Africa 12,160 -1,210 0 11,101 40.29 276 0.309
Swaziland 88 80 9 168 0.94 179 0.918
Tanzania 3,791 170 59 3,932 27.99 141 0.512
Zambia 1,292 203 25 1,512 9.19 165 0.371
Zimbabwe 2,043 49 9 2,229 10.98 203 0.371
Region 22,420 1,269 858 25,540 132 193 0.243

* Negative values indicate exports.
** Utilization = Production + imports + beginning stocks.

Sources: USDA, FAO for Botswana, Mauritius, and Namibia.
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between 80-120 peent of tend suppl, then do
nothing

In this wle it is assumed thaad county commits to a &nd
level of impots. This is a simple modiation of the ule dis
cussed b Newbery and Stiglitz (1981pp. 406-409)in tha
imports ae also consided as a soae of suppl. This means
that production \arability is wha drives suppt variability

and theefore sto& decisions. Other scemas could be con
sideed using other st&ing rules,sudh as allaving wider or
narower bands to act asgger metanisms.

With the benef of histoiical dga, we can comparthe
results of these stage rles with the actual da, thereby

providing impotant counterctual anaisis2 Figure B-2
shavs hav the stoking rules ae gplied in the case of
Zambia.When gain consumption leels,driven by produc
tion levels, exceed the upper bouncetrd then a countr
contiibutes to theeagional gain reseve. When consumption
levels fall belov lower bound tends,then the counyr with-
draws from the egional gain reseve. It is dear tha these
stoking rules do lead to smoothed consumptititha
aggregate level, which presumaly would lead to less pre

volatility and individual consumption asiability.

Developing a cost-sheng arangement br suth a sheme
has poven to be diicult in the pastTo deselop a cost-shar
ing medanism under the pgram,the indvidual county’s
costs and benid hase to be estintad Previous studies
have compaed the velfare efects to poduces, consumes,
and govemments. In the case of egion, tha would entalil
making the calculions within and a@ss counies. Ealier
studies (Mcintie, 1981; Reutlingr, 1984) hae found tha
while the luffer sto& program is overall benefcial to a
countwy, it is not as benéfial as otherdod secuity pro-
grams. Futhemore, beneits can be high if consunere
vely unresponsie to pice changs (sub as in the case of
stgple foods),but costs typicall rise shaply at higher leels
of food secuty (Houdk and Ryn,1979). Buccola and
Sukume (1987)ior example found tha& holding lage gain
stoks was pohibitively expensve for the case of Zimlmve.

Food Impor t Insurance Option

An import insurance pogram is another@proad to adieve
food secuty. The rationale br this pogram is thaintema
tional gain piices ae subject to wideldictuaions. Food
secuity is @ risk when gain piices ead their upsving

SHoudk and Ryan (1979) distinguish tee céegories of stoking models.
The model pesented heris in the tadition ofWaugh (1967) of identifying
appropriate stok levels based upon hisioal time seies ana}sis. The
other model czgories ae sinulation models (a god excample br three
Southen African counties is Pin&ney (1993)) and ynamic pogramming
optimizaion models (a thaugh teament can bedund in Gadner
1979)*This implies thasome countes would need to lasorb to some
extent the peaks andaleys (hut less than without theulfer poligy
option). In eality, there would need to be mercomple& policy interaction
between stoks and tade sudh as thaconsideed by Reutlinger, Eaon, and
Bigman (1976)This type of inteaction will be consided in a léer stug.
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Figure B-2--Zambia's Stocking Rules--
A Hypothetical Scenario
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Source: USDA data base.

peakswhich inhibits eah county’s cgacity to impot the
necessar grain wolumes,and domestic duction in a
given year is lav. This poposed polig medanism could be
implemented ¥ a regional or intenaional oiganizaion and
is basical a financial pogram.

Suppose gain tha a set of polig rules were adopted ¥
eath govemment br a self-inancing pogram. For the sak
of example let the vles be asdilows:

If import needs:
exceed the theshold of 1 standdrdeviation ebove
trend level impots, then eceve reimbursement of
actual costsxxeeding the tlashold costs;

fall below the theshold of 1 standdrdeviation
belov trend level impotts, then pg into a fund the
actual costs belo the theshold costs;

are between plus or mins one standdrdeviation, then
do nothing®

An example of thisule is shavn for the county of Zambia
in figure B-3.Table B-2 and iigure B-4 shav the esults of
the wle for the egion had it been adopted hisizally. As a
counterfctual eercise the esults sugest tha neaty every
country would hare saed millions of dollas on its 6od
impott bills, although some merthan othes. Our anajsis
shaws thd the exporting counties (SouthAfrica and

5Recall flom stiistical theoy tha about 67 perent of sampling ariation of
a nomal distibution falls betveen plus and mirs one standdrdeviation.
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Figure B-3--Hypothetical Import Rules to Zambia
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Source: FAO data base.

Table B-2--Comparison of Accumulated Import Cost Savings
with Insurance Program, SADC Countries

Share
Actual Hypothetical of regional
imports, imports, Savings, benefits,
1962-1995 * 1962-1995* 1962-1995 1962-1995
--------------- $U.S. Million ---------------- Percent
Country
Angola 845.0 841.2 3.8 0.6
Botswana 304.3 300.0 4.3 0.6
Lesotho 357.5 354.4 3.1 0.5
Mauritius 601.2 600.6 0.6 0.1
Malawi 401.9 376.5 254 3.8
Mozambique 1,191.5 1,148.3 43.2 6.5
Namibia 252.1 245.8 6.3 0.0
South Africa  -5,366.6 -5,513.8 147.2 221
Swaziland 157.3 157.2 0.2 0.0
Tanzania 700.7 634.3 66.4 10.0
Zambia 712.5 635.3 77.2 11.6
Zimbabwe -48.0 -336.2 288.2 43.3
Region 109.3 -556.5 665.8 100.0

* Negative values in parentheses are exports.

Zimbabwe) would cain the mostalthough Mozambique
Tanzaniaand Zambia wuld also gin substantiajl

Free Trade Area Option

Some analsts hae also sugested thaa free tade bne
could @ a long vay towards solving bod secuty. The
rationale is thawith a free tade nne when one counyr
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Figure B-4--Total Import Costs for SADC Region,
Actual and Hypothetical
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Source: FAO data base and own calculation.

expeliences a duction shdfall which leads to high
prices,then a nearpcountly with a suplus (and lav prices)
would eport their suplus to the other countrassuming
that it is profitable to do so after considag transpotation
and tansaction cost# free tade one would lover the
trade bariers, which would incease the liglihood of near
by supplies being ale to pofitably export their supluses.

One of the impdant pemises of fee tade though,is prof-
itability after consideng transpotation and tansactions
costs. In the SoutheAfrica region, transpotation infra-
structure is weak,making inta-regional tade gpensve
(table B-3). Koester (1986) sheed thad the egion’s trans
portation and handling costs per ton ngagqualed the
value of the blk grain shipments per tomaking it \ery
difficult to profitably import grain in mary counties. This
contirues to be a major pblem for the egion since it
implies tha most counies hae to ely on domestic sup
plies of white maiz (which are unstale). Reseath in South
Africa shovs thda consumes ae unwilling to puchase
blended vhite and gllow maiz—which ae available on
the world maiket—without a substantial joe discount
(Missiaen,1995).

With the adent of peacemary new infrastuctural projects
are curently being huilt (or re-kuilt) (Economist,1997).
This holds pomise thatranspotation costs will bgin to g
down over time The US. Ageng for Intenational
Development (AID) is cuently sponsoing reseath tha is
estimding some of the émspotation costs in theagion,
which will be useful br conducting updad studies of &de
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Table B-3--Road Density, Selected Countries

Kilometers
per million
persons,
1992
SADC:
Angola NA
Botswana 1,977
Lesotho 452
Mauritius 1,549
Malawi NA
Mozambique 343
Namibia 2,722
South Africa 1,394
Swaziland NA
Tanzania 142
Zambia 795
Zimababwe 1,406
Others:

Uruguay 2,106
Tunisia 2,080
Turkey 5,514
Portugal 6,130
Hungary 7,756
Greece 10,341
France 13,008
United States 14,453

Source: World Bank, World Development Report 1995, Table 32.

profitability (for an anajsis of EasiAfrican tanspotation
costs sedlD, 1996).

Perhags moe impotantly, the SADC countes hae, in fact,
signed a @de potocol in the pastgar The teay includes
freer tade in nedy all agricultural commodities (as &l as
non-ayricultural trade) and honarpreviously existing bila-
eral trade teaies. This treay comes after mancounties in
the region recenty have underaken mary domestic and
trade eforms (AID, 1996b). Soutlfrica is perhps the best
example of thissince it has laolished man pamastdals
(including the Maiz Maketing Boad in April 1997) in its
effort to join GATT and theNVTO.

Summar y and Outlook

This aticle highlighted thee major egional polioy proposals
that address 6od seclty on the suppl (food availability)
side Ead proposal could hae rumemous \ariations, which

leaves may possitte options ér further ana}sis operf.

Ead proposal hasumeious laistical and economic ques
tions tha will be reseached futher over the coming gar
Among the &ctual and Igistical questions ar

* Wha is the gain stoege cagacity in eab county?

* Wha are the costs oflilding and maintaining ne facil-
ities (if necess#)?

60ne couldfor example analze the effiect of diferent boundsdr the
strategic regional reseve option or calcula the costs and beiitsfof dif-
ferent wles br the impot insurance pogram.
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e Wha are the tanspotation costs among the couies for
trade?

e Wha are the curent gain policies and &de barers?
e Who would implement the sugsted pogram(s)?

« Who would enbrce the polig arangements?
Among the economic questionsar

« Which poligy initiative is most cost-étctive, and hev do
those costs compamwith taditional bod aid?

« Wha are the velfare efects br produces, consumes,
and gvemments 6r eat county for ead proposal?

e Do ary of these poposals imite rent-seeking bel&r?

« Wha types of amangments a likely to entice egional
coopestion (or cowversely wha arangements might
induce shotage)?

¢ How would the costs and beiitsfbe @pottioned?

The last tvo questions & paticulady important. Economic
theol suggests thacounties will paticipate in a nev
arangement if their gpected position istdeast as god as
the curent arangement (accating to the Rreto eficiengy
principle). If a pafticular county expects to be wrse of
while the goup is better df then,in principle, it is possilte
to compendga the countr for its losses. Bester agues,
after suveying the successes ardllfires of othereagional
arangementstha the successful mngements were those
that divided the bendf fairly evenly (Koestey1986).

In summay, ead of the egional poligy options discussed in
this aticle—strategic grain reseve, food impot insuance
and a fee tade nne—has the potential to coibite signif
icantly to food seclity in the Souther Africa region.

Which option or combini#on of options cangad this gal
most efectively will be the subject of futer reseach.
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Special Ar ticle

Resources, Sustainability, and Food Security

by

Keith D. Wiebet

The notion of 6od secuty has epanded in@cent yas from a elatively stdic focus on 6éod
availability to one tharecaynizes longr tem concens dout access anésouces At the same
time, economists ha been wrking to incoporate hanges in the quality and quantity oftna
al and othergsouces into measas of néonal income and ealth A review of recent d&a sug
gests the potentiabf improved analsis of sustairfde resouce use andobd sectity.

Resour ces and Food Security

Food seclity is geneally defined in tems of“access i all
people &all times to suicient food for an actie and
healtty life” (World Bank,1986;World Food Summit,
1996).This represents a sigrifant adance oer ealier def
initions tha focused on globabbd availability, yet caeful
considesation of food seclity requires mwing beyond e/en
access todod and ecaynizing the boices thathouseholds
and egions face vhen incomesdll shot (Dasguptal993).
Of special integst ae the tadeofs tha low incomes érce
between meeting cuent consumption needs anaiacting
the esouces needed to meet consumption and other needs
over the longr tem.

Resouces can belassifed in a ariety of ways. Ndural
resouces (eg. land and ater), produced esouces (eg.
roads anddctoies),and humanesouces (eg. skilled and
unskilled ldor) ae geneally recanized if not alays easy
to measue. Social esouces ae compised of the institu
tions and cultual patems on vhich functioning societies
are based (Segeldin, 1996).

Resouces ae ciitical to food secuity because thedeter
mine the vays in which individuals,householdsand coun
tries quin access toobd though poduction and xchange.
These elaionships ag illustrated in the ight-hand side of
figure C-1. Resowes ae also elaed to bod seclty in a
second signi€ant way. Once ind¥iduals or goups hae
engaged in poduction and xchang, they can allocge the
resulting incomealong with their emaining stok of
resouces,to consumption and westment. Consumption and
investment in tur afect the quality and quantity of the
human and otheesouces thaare available in subsequent
peliods. These congats ae illustrated in the left-hand side
of figure C-1.

Reca@nizing the tadeof between consumption andviest
ment in otheresouces is paiculaly impoitant in poor

1An agricultural economist with the Resauer Economics Rision, USDA.
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counties and householdghere small inceases or deeas
es in the leel of consumption can lia lage efects on
health and atritional stdus. Poximity to a mininum con
sumption theshold representing thésufficienoy” compe
nent of bod seclity, highlights the tadeof between alter
native forms of investment thiapoor households ngeace
Specifcally, households with insfitient income mg be
forced to tioose vhich forms of irvestment will be cur
tailed, and thus wmich types of esouces will be dgraded or
depleted wer time For example resouce-poor households
may be Prced to cultvate their land intensely, therby
degrading it aver time in order to gneete enough income
to avoid undenouiishment in the shorun (Rerrings, 1989;
Mink, 1993).Alternatively, they may accet a cetain dgyree
of undenouiishment ather than dplete their ntural or pio-
duced esouces. In &ct,while simplistic notions ofdod
secuity imply tha the ormer stetegy would be peferred,
evidence (eg. Sen,1981; deWaal,1989) sugests thamary
resouce-poor households$oose the lder.

This is why it is necessarto incoiporate resouces into a
full undesstanding of dod secuty. Consumption thas
maintained asuficient levels ony by irreversible degrada
tion or deletion of naural, produced and/or social
resouces will not be sustaibe “at all times, and can
hardly be desdbed as parof a food-secue livelihood stat-
egy in the long un. Likewise, protection of n&ural and
other esouces thais athieved ony a the expense of nec
essay consumption beels,and thus miniram standats of
human healthwill not be sustainale in the long un either

Trends in Food A vailability and Access

As discussed in the @wiew of this eport, the ¢gap between
the amount ofdod aailable (i.e production plus commer
cial impotts) and the amount obdd needed to maintain
either staus-quo or ntritionally adequte consumption le
els is pojected to inaease in most of the 67 coues stud
ied in this eport over the ngt 10 yeass. The total“f ood gap
to maintain consumption’ projected to gow from 8 mit
lion tons in 1997 to 18 million tons in 200Mpst of it in
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Figure C-1--The Role of Resources in Food Security

Resources
natural, produced,
social, and human

Consumption
& Investment

-

Production
& Exchange

Income

Source: Maxwell and Wiebe (forthcoming).

Sub-SahanAfrica andAsia. The total“nutritional food

gap” is pojected to gow from 15 million tons in 1997 to 24
million tons in 2007also pimatiily in Sub-SahamAfrica
andAsia.

Among the &ctors contibuting to these ipwing food gaps
are low yields for food cops (tdle C-1),which limit pro-
ductions role in meetingdod needs. Sub-SalaarAfrican
yields for ceeals (1 ton per heci&y, roots and tuber (8
tons per hectal), and pulses (0.5 tons per heelaae well
belov world (and @en deeloping-county) averages.While
yields ae higher in Soutisia, access todod is limited ly
lower percapita incomes (@$350 per gar),and a lager
shae of the populgon (43 pecent) lives in peerty. Low
incomes limit poor counies’ ability to compenste for pro-
duction shatfalls thmugh commaegial impotts. The conse
guences of theesulting bod gaps ae evident in indicaors
of consumption in deeloping counties.About 43 pecent
of Sub-SahamnAfrica’s people & cronically undenour
ished compaed with 22 perent in SouttAsia and 12-16
percent in other deeloping aeas.The geaest umbes of

Table C-1--Selected Indicators of Food Availability and Access

chronically undenouiished people Vie inAsia (Pinstup-
Andersen and Bndya-Lorch, 1997).

Food poduction,accessand consumption arimpotant
components of coent food secuty, but it is also essential to
consider the longr tem inteactions betwen bod seclity
and sustairtde resouce use Rec@nizing the ugeng of
immedidae consumption conces,for example it is not sur
prising thd gross swings rates in Sub-SahanAfrica ae
less than half those in the EAsia and Rcific region. Low
savings rates my reflect the shdrtemm priority of consump
tion over investment in otheresouces,but maintenance of
naural and other@souces emains dtical to food sectity
over the long tan. It is impotant to note thiathe goss sa-
ings tes eported in tdle C-1 fail to reflect changes in the
stoks of mary naural, human,and other@souces thaare
associged with sustairaility and food secuity, rangng from
deforestdion and carbon didde emissions to institutional
dedine and malntrition-related disease

Economists hae beun tiying to better incqrorate sut
changes into measess of ndonal income For example

Indicator Low- and Middle-Income Economies HIE World
SSA EAP SA ECA MENA LAC All

Production

Cereals yields (tons/hectare, 1996) 1.0 3.2 2.2 17 na 25 2.6 3.3 2.9

Roots & tubers yields (tons/hectare, 1996) 8.0 11.0 15.3 12.7 na 11.6 11.6 17.6 13.0

Pulses yields (tons/hectare, 1996) 0.5 0.9 0.6 14 na 0.7 0.7 1.6 0.8

Income

GNP per capita ($/capita, 1995) 490 800 350 2,220 1,780 3,320 1,090 24,930 4,880

Poverty (% living on < $1/day, 1993) 39 26 43 na 4 24 29 na na

Consumption & investment

Undernourishment (% chronically undernourished, 1992) 43 16 22 na 12 15 21 na na

Gross savings (% of GDP, 1995) 16 38 20 na na 19 22 21 21

Genuine savings (% of GNP, 1993) -1 21 6 na -2 6 9 14 na

Notes: SSA = Sub-Saharan Africa; EAP = East Asia and Pacific; SA = South Asia; ECA = Europe and Central Asia; MENA = Middle East
and North Africa; LAC = Latin America and Caribbean; HIE = High-Income Economies; na = not available.

Sources: FAO (1997), Pinstrup-Andersen and Pandya-Lorch (1997), World Bank (1997a and 1997b).
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adjusting estimas of saings to eflect changes in the alue
of naural and humanesouces yields thégeruine saings”
daa pesented in tale C-1. Genine s&ings rtes in Sub-
SahaanAfrica and the Midle East and Ndh Africa ae
negative (as thg have beendr the past seral decades),
while rates in EasAsia and the &cific are high andising
(World Bank,1997b).These tends sugest the need to look
beyond shot-tem indicaors of food availability and access
to explore the longr tem links betveen bod secuity and
resouce use

Resour ce Trends in De veloping Economies

In geneal, resouce piorities change as economieselve.
In low-income economiegyriority is typically given to
issues elated to the margement of ntural resouces br
poverty alleviation and bod secuty (UNEP, 1997).As
economies gw, priority may shift to indude resouce pob-
lems assoctad with industialization and urbaniz#on, suct
as air and ater quality and the é&ment and disposal of
waste While anaysis of local and rteonal resouce-use and
food-secuty decisions equires disggregated dda, broader
patems ae revealed in egional dda reported by theWorld
Bank and other sooes.This section pgsents a lef
ovewiew of selected da from these soges to illustate
some of theesouces and prcesses gected in fgure C-1.

Natural resouces Selected indidars of naural resouces
are pesented in tale C-2.About 11 pecent of global land
area is curently used as apland rangng from 6 pecent in
the Middle East and N Africa to 45 pezent in South
Asia. Ciopland per gaita ranges fom 0.1 hectar in East
Asia and the &cific to 0.6 hectaes in the la- and midile-
income economies of Eope and Cenal Asia. In iecent

Table C-2--Selected Indicators of Natural and Produced Resources

decadesgropland aea has in@ased 80.3 pecent anmally
worldwide, and as high as 1.3 pant anoally in Latin
Amelica and the Cétbean.This increase oftenapresents
expansion of cultiation onto maginal lands suc as those
with shallav soils or step slopes. Brmanent pasterhas
remained elaively constant in a@a,indicaing tha the
majolity of the net incease in aspland aea has comet éhe
expense of aas brmelly under brest or voodland cwer.
Deforestdion has occued most apidly, in pelcentae
terms, in EastAsia and the &cific and in Lain America and
the Caibbean. N#onally protected agas hee increased
relaively rapidly in recent decadesjthough it is dificult to
assess theue efectiveness of sutprotection. In ap case
Rose@rant, Ringler, and Gepacio (1997) ajue thaland
corversion will slow in the nat two decadesand will not
threaen global 6od supplies in theofeseehle future.

Even if the ste of land cowersion for agriculture slaws in
the coming decadeknd alead/ used ér agricultural pro-
duction is also subject to ireasingy intensve production,
which can lead to dgaddion via rutrient depletion and soil
erosion. for example Bumb and Baanante (199&port
tha in mary counties of Sub-SahanAfrica, soil nutrients
are removed 4d rates 3 to 4 times those obiient replenish
ment,while Lal (1995) estim&s tha soil elosion has
reduced aop yields in Sub-SahanAfrica, relaive to wha
they would hare been otherwisdy about 6 pecent.
Crosson (1997) countethd erosion-induced on-site pr
ductity losses a actualy quite lav, less than 0.5 peent
per year although concer may still be justifed where soil
erosion has signitant of-site efects,as vell as in paticu-
lar aleas vher soil losses arhigher Scher andyadas
(1996) identify a omber of sulk “hot spots"where land

Indicator Low- and Middle-Income Economies HIE  World
SSA EAP SA ECA MENA LAC All
Natural resources
Cropland (hectares/capita, 1994/95) 0.3 0.1 0.2 0.6 0.2 0.3 0.2 0.4 0.3
Water use (% of annual renewable water, various years) 12 19 73 2 6 11 7
for agriculture (% of annual renewable water, various years) 7 11 9 65 1 5 4
Cropland (% of total land area, 1994) 7 12 45 13 6 7 11 12 11
Permanent pasture (% of total land area, 1994) 34 34 10 16 24 29 27 24 26
Forest (% of total land area, 1990) 24 26 14 35 4 49 29 35 30
Nationally protected areas (% of total land area, 1994) 6 6 4 4 3 7 5 12 7
Cropland (annual % change in area, 1965-89) 0.7 0.3 0.2 0.1 0.1 1.3 0.5 0.2 0.3
Permanent pasture (annual % change in area, 1965-89) 0.0 -0.2 -0.4 0.0 0.0 0.5 0.1 -0.1 0.0
Forest (annual % change in area, 1965-89) -0.4 -0.7 0.3 0.2 0.2 -0.5 -0.4 -0.1 -0.2
Nationally protected areas (annual % change in area, 1972-90) 1.9 14.0 10.7 7.3 6.9 8.0 5.6 7.1 6.3
Produced resources
Irrigation (% of cropland, 1989) 1 10 28 5 6 2 6 3 5
Fertilizer consumption (kg/arable hectare, 1992/93) 15 206 74 57 64 52 79 112 87
Mechanization (tractors/1,000 arable hectares, 1994) 1 14* 18 na 12 8 31 19
Energy use (tons of oil equivalent/capita, 1994) 0.2 0.6 0.2 2.6 1.2 1.0 0.8 5.1 14
Fuelwood and charcoal (% of total energy used, 1989) 66 10 25 1 1 13 13 1 5

* Average for Asia as a whole.

Notes: SSA = Sub-Saharan Africa; EAP = East Asia and Pacific; SA = South Asia; ECA = Europe and Central Asia; MENA = Middle East and North Africa;
LAC = Latin America and Caribbean; HIE = High-Income Economies; na = not available.

Sources: FAO (1997), World Bank (1992, 1995, and 1997a).
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degraddion poses a signdant thea due to soil evsion,
nutrient depletion, deforestdion, salinizdion, and other
processesThey report tha degraddion of agricultural land
and pemanent pasteris most gtensve inAfrica (65 per
cent and 31 peent,respectrely), while degradaion of for-
est and wodland is mostxensie inAsia (27 pecent).

Water is dundant globail but scace in may regions
(UNER 1997). Ony 7 pecent of annally renavable fresh
water is used wrldwide eab year As Rosgrant (1997)
explains,however, increased use is dii€ult because most of
the iremainder is lost toveporation or flooding, or is distib-
uted unequajl relaive to populéion or acoss seasons. In
contrast to land esouces,Ros@rant, Ringler, and Gepacio
(1997) ague tharapid growth in water demandin combk
nation with the high cost of deloping nev water souces,
could theaen futue gowth in food poduction.Agriculture
cumrently accountsdr the majoity of water used in most
low- and midile-income egions.

One fnal component of rtaral resouces is the e#n’s
atmosphee, a global esouce tha is being modied by
human actiities on an unmcedented scal®lost notéle
are emissions of carbon dinle from the combstion of bs-
sil fuels,which ar associged with global vamrming and its
possilbe efects on the lod&n, productvity, and \ariability
of agricultural production. Gven the potentialdr farmers to
adat over timg global waming is not &pected to consti
tute a thea to food poduction on a global scalalthough
some esouce-poor egions, patticularly those in topical
latitudes,may suffer reductions in dod availability and
access (Darwin et all995; Shimmelpkennig et al.1996).

Table C-3--Selected Indicators of Social and Human Resources

Produced esouces Selected indidars of poduced
resouces ae also pesented in tale C-2. SouttAsia has the
highest popottion of ciopland irigated (28 perent),while
the Easisia and Rcific region goplies gttilizer most inten
sively (206 kilograms per hecta). Sub-SahanAfrica lags
in irrigation (one pecent of copland),fettilizer use (15
kilograms per able hectae), and aricultural medaniza
tion (one tactor per 1,000 hecks of agble land). RI-capi-
ta enegy use waries ly a factor of 10 fom Sub-Sahan
Africa and SoutlAsia to the Euspe and Cenél Asia
region, which uses engy at about half the leel of the high-
income economies. En moe diamadic are differences in
the shag of enegy deiived from fuelvood and barcoal,
rangng from 1 pecent in the l- and midile-income
economies of Ewmpe and Cenaéd Asia and the Midle East
and Noth Africa to 25 perent in SoutlAsia and 66 p&ent
in Sub-SahamAfrica. Different patems of enegy use con
tribute to diferent forms of esouce dgraddion. Fuelood
and tarcoal uring contibute to debrestaion, for exam-
ple, while fossil fuel combstion eleases carbon dime
and other gses and solids thmay affect dimate.

Social esouces Indicaors of social esouces ae impor
tant for food secuty in two basic vays. Hrst, they indicae
the potential ér future economic gwth and income gner
ation, and thus thefality to command suicient access to
food And secondthey indicae the ility of society to
compenste its membes when thg experience shdfalls in
production,availability, or access toood Table C-3 pe-
sents indictors of factoss tha affect political and economic
activity, as well as indicéors associed with pullic goods
and sevices sub as health and eduaan. Health &pendt
tures (both pulic and pivate) ae lowest in the Eashsia

Indicator Low- and Middle-Income Economies HIE World
SSA EAP SA ECA MENA LAC All

Social resources
Health expenditures ($/capita, 1990) 24 11 21 142 77 105 41 1,860 329
Water supply (% of population with access, 1990) 47 72 74 90 70 76 na 96 73
Sanitation (% of population with access, 1990) 35 85 15 85 59 69 na 86 60
Female primary education* (% of age group enrolled, 1993) 65 116 87 97 91 na 99 103 99
Male primary education* (% of age group enrolled, 1993) 78 120 110 97 103 na 110 103 109
Democracy index (rank, 1994; least democratic = 1) 2 na 3 4 1 5 na 6 na
Obstacles to economic activity (rank, 1997; worst = 1)

Property rights/corruption na 3 3 2 1 na 5 na

Taxes na 2 1 3 5 na 1 na
Human resources
Population (millions, mid-1995) 583 1,706 1,243 488 272 478 4,771 902 5,673
Population growth (annual % change, 1990-95) 2.6 1.3 1.9 0.3 2.7 17 1.6 0.7 15
Urban population growth (annual % change, 1980-95) 5.0 4.2 34 1.6 4.2 2.8 3.3 0.7 25
Labor force in agriculture (% of total labor force, 1990) 68 70 64 23 36 25 58 5 49
Adult literacy (%, 1995) 57 83 49 na 61 87 70 na na
Life expectancy (years, 1995) 52 68 61 68 66 69 65 7 67
Disease burden (disability-adjusted life years lost due to

malnutrition-related causes, per 1,000 population, 1990) 87 9 52 2 29 19 na 1 28

* Enrollment may exceed 100% because of the inclusion of students younger or older than the standard primary-school age group.
Notes: SSA = Sub-Saharan Africa; EAP = East Asia and Pacific; SA = South Asia; ECA = Europe and Central Asia; MENA = Middle East and North Africa;
LAC = Latin America and Caribbean; HIE = High-Income Economies; na = not available.

Sources: World Bank (1993 and 1997a).
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and Racific region, at $11 per cpita. Access to lean vater is
lowest in Sub-SahanAfrica, while SouthAsia sufers the
lowest access to sartitan sevices. Male erollment in pi-
mary educdion is near completeverywhere except in Sub-
SahaanAfrica, but female ersliment lays in most égions.

Table C-3 also inludes d&a on the Sta’s perbrmance in
relaion to political and economic paripation. The demoe
ragy index is an odinal ranking based on aavety of indr
cators desdbed in theworld Bank’s 1997Wbrld
Development Rgort (1997a,p. 112),and anges fom a lav
in the Middle East and Naéhn Africa to a high @ldive to
other lav- and midile-income economies) in tia America
and the Cabbean.The Report also pesentse&sults fom a
suwvey of business people on obslas to economic adfity.
Propety rights and cauption were identifed as the pnci-
pal obstales in Sub-SahanAfrica and in L&n America
and the Cabbean,while taxes vere identifed as the pnci-
pal obstale in Euiope and Cenél Asia. (Infrastucture was
identified as the pncipal constaint in SouthAsia and the
Middle East and Ndin Africa.)

Human esouces Selected indidars of humanesouces
are also pesented in tale C-3.World populdion was 5.7
billion in mid-1995,about half of it locéed inAsia. Annual
populdaion growth rates \ary widely acioss lav- and mid
dle-income economiesangng from 0.3 pecent in Euope
and Cental Asia to 2.6 parent in Sub-SahanAfrica and
2.7 pecent in the Midlle East and Nath Africa. Global
populaion growth has slaved moe than peviously expect
ed to 1.5 pecent per gar due to &ster thanxgected éttil -
ity dedines in SouttAsia and Sub-SahanAfrica (United
Nations,1996). Urban poputaons ae gowing paticulaly
rapidly, especialy in Sub-SahanAfrica, EastAsia and the
Pacific, and the Midlle East and N¢in Africa. Nevertheless
the hulk of the ldor force in the most hedy populaed
regions (i.e Asia and Sub-SahanAfrica) remains in gri-
culture, suggesting the impdance of impoved aricultural
performance to simltaneous) increase ural incomes and
urban bod supplies.

In addition to indicdors of quantitytable C-3 also pesents
crude indic#ors of the quality of humaresouces. Rverty
and the brden of malutrition-related disease arrelaively
high in Sub-SahanAfrica and Souttsia, while life
expectang and adult liteacy rates ae reldively low.
Similar patems ae evident in dild stunting (lev height br
age) and vasting (lav weight for height) (Wrld Bank,
1993).The levels of these indidars ae both consequences
and through their impact on kor pioductvity, potential
causes of contiring pressue on n#ural and othergsouces
in these egions (Dasguptal993; Mink,1993).

Implications f or Sustainability and Food Security

The daa presented in the prvious section pvide onl a

generl sense of the ays in which resouce indicdors sup
plement indictors of food availability and access to pride
a longerterm pespectve on bod secuty. Because of the
close and eciprocal links betveen access t@souces and
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access todod, it is difficult to devise a uniquel saisfactory
scheme br distinguishing @souce caegories. Likewise, just
as measws of bod availability and access arinsuficient
to capture the notion ofdod secuty, it is impossile to
equde ary one esouce indicdor (or e/en aly one esouce
caegory) with the notion of dod secuty as a vhole In
fact,food secuity is indicaed not just fg the quality of
human esouces,but rather ty the extent and composition
of all resouces to vhich individuals,householdsand coun
tries hae access.

The pitfalls of relying too hesily on aty single esouce
indicator as a measarof food secuty are readily appasent.
In Asia, for example India and Bangladesh v the lagest
projected staus-quo bod gps for 1997 (see stistical
tables 43 and 44) and the highest €saof total land used as
cropland (57 perent and 74 peent,respectiely; World
Bank,1997a).The gpaent corelation between these tw
indicators wealens in Sub-SahanAfrica, however, and
fails entiely in Latin America and the Casbean. Ethiopia
and Rvanda hae Sub-SahanAfrica’s lagest ppjected
staus-quo bod gaps for 1997 (see stistical tbles 10 and
13), but while Rwanda has theegion’s highest avpland-to-
total land etio (47 pecent),Ethiopia’s ratio (11 pecent) is
about arerage. Among Ldin American and Cabbean coun
tries,Haiti has one of the lgest pojected staus-quo bod
gaps for 1997 (see stistical tbles 57 and 61) and the sec
ond-highest @pland-to-total landatio (33 pecent),but
Peru, where the bod ggp to maintain consumption isgr
jected to ead half a million tons ¥ 2007,has a aopland
ratio of just 3 pecent—Iless than half thegional average.
Similar contadictions ag gpaent for other egions and
resouce indicaors, sugyesting the needf more sophist
caed measues of the elaionship betveen esouces and
food secuity.

One pomising gproad is to mae bgond cowentional
quantity measws of indvidual resouces,sud as total land
area (which is subject to wideadiations in land quality),
towards meastes thareflect both the quality and quantity
of multiple resouces sinultaneousl. As noted peviously,
economists ha beun tiying to better incqrorate dhanges
in resouce sto&s into measws of néional income and
wealth.Table C-4 pesentsecentWorld Bank estimees of
the contibutions of diferent esouce caegories to wealth.
Agricultural land accountsof most of the &lue of néural
resouces in most aas (Dixon and Hamiltor,996).The
shae of total wealth epresented ¥ human esouces is con
sistenty high acoss egions,between 60 and 79 pesnt
everywhere except in the Midlle Eastalthough total walth
varies widel. Estimdes of gruine s&ings tates,which
reflect changes in the alue of human and haal resouces,
as vell as poduced esouces,also \ary widely (table C-1).
Low geruine s&ings tes indicée the potentialdr de@en
ing food secuty problems in some @&as,paticulady in
Sub-SahanAfrica.

Sudh estim&es ae admitted} preliminary, but they offer
interesting paallels betveen the angkis of esouces and
the anasis of bod sectuity. Just as the conge of food
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Table C-4--Sources of Wealth

Region Total Natural Produced Human Natural Produced Human
wealth resources resources resources resources resources resources
1,000 dollars per capita, 1994 Percentage of total wealth, 1994

Sub-Saharan Africa

East and Southern Africa 30 3 7 20 10 25 66

West Africa 22 5 4 13 21 18 60
East Asia 47 4 7 36 8 15 77
South Asia 22 4 4 14 16 19 65
Europe and Central Asia na na na na na na na
Middle East and North Africa

Middle East 150 58 27 65 39 18 43

North Africa 55 3 14 38 5 26 69
Latin America and Caribbean

South America 95 9 16 70 9 17 74

Central America 52 3 8 41 6 15 79

Caribbean 48 5 10 33 11 21 69
High-Income Economies

North America 326 16 62 249 19 76

Pacific OECD 302 8 90 205 30 68

Western Europe 237 6 55 177 23 74

na = not available.
Source: World Bank (1997b).

secuity has &olved in ecent yass from a elaively staic
focus on 6od aailability to incomporate longer tem con
cems dout accessso has intast gown in developing ece
nomic and evironmental indictors tha move begond cur
rent income toaflect longer tem changes in the quality and
quantity of néural and otheresouces.While these tw
processes emged from different concans—the érmer pi-
maiily with hunger & the household and localkds, the la-
ter lagely with ervironmental dgradaion & the naional

and global lgels—they are dosely relaed

Specifcally, both epresent components of an igteted
problem in resouce mangement,n which naural, pro-
duced social,and humanesouces can be used imrous
ways to abieve a \aiety of objectves,including food secu
rity (World Bank,1997hb).At the coe of this poblem is the
concet of sustainhility. Seegeldin (1996) distinguishes
degrees of sustairmlity based on \wether esouces ae
seen as substitutes or complements to one antfteng
sustainaility” requires tha ead kind of esouce emains
intact,based on the assumptionttin@souce caegories ae
complementsather than substitutes. By coast,“weak
sustainaility” maintains the totalalue of esouces,regard-
less of its compositionmplying tha resouce cdegories ae
substitutesather than complementand tha individual
resouces (anden lesouce cdegories) can be dadeted
without thieaening wealth as a Wwole

Seigeldin (1996) poposes dsensille” middle gproac
that requires both the maintenance of totadaith and con
cem with the composition of galth,recaynizing tha differ-
ent iesouce caegories ae both substitutes and comple
ments,and tha critical levels of eah caegory should be
defined and maintainedSud a deinition begins to sound
very much like esolving defnitions of food (and Welihood)
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secuity, which increasingy recaynize the need to meet both
food and nondod equiements in ater to sustain human and
other esouces @er time In its shaed dtention to citical
thresholdstradeofs, and sustairaility over the long ten, the
convergence betwen these aas of eseath offers pomise

for improved undestanding of thealaionship betveen sus
tainable resouce use andobd seclity in the futue.
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Special Ar ticle

Income Inequality and Food Security

May Mercado Rters and Shahla Sipauri!

Income inequality is one of the major cabirting factoss to paerty and bod insecdty in
low-income counies. The objectve of this stug is to measwe income inequality among
counties and discuss thadtos tha could afect income inequality as theelae to bod
secuity. An improved undestanding of theseetaionships will aid in pojections of con
sumption as will as in the drmulation of policies to educe undewtrition. Income inequal
ty was measwed hy calculding the gni coeficient for a coss-section of 82 coutns.

Introduction

Lack of access todod due to inadeqtepuchasing pwer
has been identédd as the pme cause ofdod inseclity.
Even in counties where ndional per caita income isela
tively high,including some in Southea&sia and L&n
Amelica, the inequality in the digbution of income causes
a substantial @pottion of their popultions to lve in paerty
and suffer from pioblems assoctad with dironic undenutri-
tion. Piojections of od availability and access in \o-
income counies,sud as IndiaPakistan,Cote d’'lwire,
Nigeria, and El Salador shav tha if food supplies are
distributed &enly, all households auld be &le to meet their
nutritional requirements. In these coui@s,a small eduction
in income inequalityeven in the Bsence of gwth, can lead
to substantial ddioes in paerty (Bruno,Ravallion, and
Squire, 1996) and undeutrition. This aticle will attempt to
measue the dgree of income inequality; identify theak
factos afecting income inequality; and link thelationship
between theseaictos and thedod secuty situaion of
developing counties. The indings of this pper can be used
to explain hav income inequality within a coumntevolves
during the gowth processAnd, by knowing hav the distib-
ution of income will bangg, projections of the demanaif
food and thedod seclity outlook can be immved

Measurement of the Degree of Income Inequality

Income inequality is measedt by calculding a Gini co€fi-
cient (measwg of income inequality)dr 82 counties using
1995 d#a (range of Gini is 2ro—complete equality—to
one—peréct inequality). Of the 82 courgs used in the
anaysis,62 ae developing counties fom Notth Africa,
Sub-SahanAfrica, Asia, Latin America, and the
Caiibbean. High-income coumés indude 17 OECD coun
tries and Asian naevly industialized counties (tdble D-1).

1Agricultural economists with the Miet andTrade Economics BDision,
USDA.
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A broad ange of income inequality is obsexd among the
low-income counies anajzed (tdle D-2).The Gini coefi-
cients ange from a lav of 0.27 in counies sub as
BangladeshMadagascay Malawi, and Rvanda to a high of
0.54 in Guéemala.The dgree of inequality alsoaries ky
region, with Asia hasing the lavest ate of inequality of
0.31 among lv-income egions,while the aerage for the
13 Lain American and Cabbean countes, at 0.46,is the
highest.The 17 OECD counis, while haszing significantly
higher per cpita incomes than the other coues;also
exhibit significant \airiation in income inequalitywith an
average Gini coeficient of 0.32. Despite thisavation, the
Gini coeficients Dr the high-income counés ae geneally
lower than the coétients br the lav-income counies.

Factor s Aff ecting Income Inequality

While the Gini codicient measues the dgree of income
inequality it provides \ety little insight into the &ctoss tha
detemine it and cause it tchenge. A broad examindion of
personal income leally sugyests thaiincome distibution is
detemined ly the distibution of resouces and assets
among people and theipes ecevved for their sevices.The
chang in the distibution of income fom the rch to poor
will happen when thee is a bang in the &ctoss tha affect
the quantityvalue and poductiity of assets conttled by
the poor (Adelman and Muas). A recent USIA-ERS paer
analzed the signitance of thee boad goups of \arables
tha could ft into this tlanskr plincipal: economic deelop-
ment and teenology factoss, economic gowth variables,
and socioeconomi@ttos. The question ishow can these
factois can infuence income inequality?

Economic Deelopment andednology Factors—Economic
developmentwhich is often meased ty per cgita income
is cited in the litesture as one of the major deteinants of
income inequalityA widely held viev is tha economic
growth & least in edy stages of the deelopment pocess
causes income inequality to iease to the detnent of the
poorest sgments of the popufi@n. This is based in lge
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The Gini Coeficient as a Measue
of Income Inequality

The Gini codficient has been used in nBaall reseach
testing the elationship betveen income inequality and
income (Baun). It is déwed from the Loenz cuve,
and epresents the aa between the digonal and the
Lorenz cuve (figure D1). The Gini co€ficient ranges
from 0 to 1with 1 indicding perect income inequality
As a measw of inequalitythe Gini inde is moe sensi
tive to dangs in income shas in the midle of the
distribution than to bangs in shags & the upper or
lower ends.Thus elaively small danges in its alue
can eflect substantialltanges in the sharof income
receved ty the pooest households.

The coss-county income distibution published ly the
World Bank (1996) was used to calcuiathe Gini inde
for ead county. The formula used \&s

G,= (2 *cov (Y, F (V) /Y)

wherg,

G, = Gini index of income inequality

Y, = mean income in 1$. dollass in tth quintile
F (Y) = cunulative distibution of income

Y = mean income in $. dollars.

Note: Further information concening the devation of the Gini brmula used can b
found in the dicles by Lemrman,et al.,1985.

Figure D-1-- Measuring Degree of Income
Inequality
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pait on a conjecte made { Kuznets. He ypothesied tha
when ndional income was lav, economic gowth would
cause income inequality to ir@sebut & some point dur
ing the gowth process a point auld be eated vwher con
tinued gowth would cause income inequality todire to
dedine, forming an iverted U-shae Inequality is lov
when ndional income is lev because nelyreveryone is Iv-
ing & or near the subsistencedd In the initial stges of
the gowth processyapid populdion growth, urbanizaion,
and industialization lead to inceased income inequalityut

44  Food Security Assessment/GFA-9/November 1997

as the pocess contines,social and politicaldctos emege
which then act toeduce income inequality

Another deelopment indictor is the sie of the griculture
sector in eldion to the est of the economThis is because
in the ealy stagyes of the economic delopmentthe siz of
the aricultural sector is lage and most of the poowé in
rural aeas (as is tre for mostAfrican counties for exam-
ple).As the economicrgwth process pogresseslabor,
along with otheresouces,shift out of @riculture into the
higher gowth and higher \age sectos. This shift could
cause the incomeAge gap between ariculture and the
high gowth sectos to widen and as a consequericeome
inequality to inceaseAt later stayes of the deelopment
process (ta& the United Stas br example),agricultural
productvity will converge with tha of the high gowth see
tors, causing income inequality bed&n the tw sectos to
dedine (Adelman and Robinsomt this point,when the
agriculture sectoss siz relaive to the est of the econoynis
small,the cowergence of incomes is lédy to have little
effect on the werall distibution of income in the econgm
As a esult,one would expect a ngative relationship
between the elative siz of the gricultural sector to theast
of the econoiy and income inequality

Another signiicant \ariable is poductvity of the aricul-
ture sectarThe apricultural sector in most l@-income
counties emplgs over half of the laor force An improve-
ment in @ricultural productvity brought dout by increased
investment will aise incomes in thegecultural sector
thereby reducing income inequality

Economic Gowth Variables—The iate of economic gpwth
also afects income inequalityhis is because with mer
rapid rates of economicr@wth, the dsomption of labor into
the higher gowth sectos occus & faster ates. Unless a
county is & a \ery low level of deselopmentone would
expect income inequality to bever in those counigs
which are gowing the fstest.

Another infuential \ariable is the dgree of openness to
trade This is because in deloping countiies tade potec
tion lowers the etum to the mostlaundant &ctor of poduc
tion—labor—and inceases itdr the less laundant
resouce—caital. Therefore, with more open economies,
income inequality will lilely be lover.

Socioeconomic andoftical Factors—Socioeconomic and
political factos will have an impotant efect on the distb-
ution of income in a countr The infuence of the dgee of
social deelopment on income inequality can be segn b
compaing Sii Lanka to Bazil. Rer cgita income in Bazil
is five times geder than per gaita income in SrLanka.
However, the dgree of social deslopment in SrLanka is
much higher than in Bazil (Geyndt, 1996),and in tum, the
level of income inequality in $tanka is nuch lower.

Political stability, which is dosel relaed to economic
growth and the dod secuity situaion in a county, is also
very important. Rlitical instaility not only creges econom
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Table D-1--List of Countries Included in the Analysis and their Gini Coefficients

NORTH AFRICA EAST AFRICA LATIN AMERICA
Algeria 0.36 Burundi 0.39 Bolivia 0.46
Egypt 0.36 Ethiopia 0.29 Colombia 0.47
Morocco 0.36 Kenya 0.51 Costa Rica 0.36
Tunisia 0.37 Rwanda 0.27 Dominican Rep. 0.46
CENTRAL AFRICA Somalia 0.53 Ecuador 0.46
Cameroon 0.34 Sudan 0.53 El Salvador 0.46
Central African Republic 0.40 Tanzania 0.53 Guatemala 0.54
Congo (fka Zaire) 0.53 Uganda 0.30 Haiti 0.46
WEST AFRICA SOUTHERN AFRICA Honduras 0.53
Benin 0.40 Angola 0.40 Jamaica 0.38
Burkina Faso 0.40 Lesotho 0.51 Nicaragua 0.46
Cape Verde 0.34 Madagascar 0.27 Panama 0.52
Chad 0.40 Malawi 0.27 Peru 0.42
Cote d'lvoire 0.34 Mozambique 0.51 OECD
Gambia 0.34 Swaziland 0.51 Australia 0.36
Ghana 0.34 Zambia 0.40 Belgium 0.27
Guinea 0.51 Zimbabwe 0.51 Canada 0.33
Guinea-Bissau 0.51 ASIA Denmark 0.32
Liberia 0.53 Afghanistan 0.40 Finland 0.30
Mali 0.39 Bangladesh 0.27 France 0.34
Mauritania 0.39 India 0.29 Germany 0.31
Niger 0.39 Indonesia 0.30 Italy 0.32
Nigeria 0.39 Nepal 0.28 Japan 0.27
Senegal 0.39 Pakistan 0.29 Netherlands 0.27
Sierra Leone 0.53 Philippines 0.37 New Zealand 0.37
Togo 0.39 Sri Lanka 0.28 Norway 0.29
Vietham 0.33 Spain 0.26
NIC (other) Sweden 0.28
Hong Kong Switzerland 0.36
Korea United Kingdom 0.37
Singapore United States 0.35
Table D-2--Regional Averages
Region Number of Avg Gini Avg Population 1996
countries index GNP/cap in rural area Freedom
1995 1995 House
U.S. dollars Percent Index
North Africa 4 0.36 1,298 49 5.6
Sub-Saharan Africa 36 0.42 393 71 4.9
Asia 9 0.31 439 74 4.8
Latin America 13 0.46 1,221 47 3.3
Developing Countries 62 0.41 656 65 4.6
OECD 17 0.32 22,279 20 12
New Industrialized States 3 0.36 15,600 9 33
All 82 0.39 6,083 54 3.8

The Freedom House Index (FHI) data came from "Freedom in the World: Annual Survey of Political Rights and Liberties, 1995-1996,"
published by Freedom House, New York. The FHI measures the degree of political freedom in a country. The index takes into account
political rights and civil liberties in different countries of the world. It ranges from 1 to 7, with 1 representing the most free and 7 the least free.

ic hadship,but it places a disppotionae shae of the lr-
den on the poor—the gment of the poputeon most vid
nerble to food inseclity. For example local wars and
breakdavn of lav and oder hae disupted the economies
of Somalia and Randa,leading to impwerishment famine
and widespgad malutrition.
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Implication of Income Inequality
On Food Security

Food seclity is not dilectly detemined ly changs in
income but by the efect a dang in income has on peo
ple’s access taobd Access to dod and consequenticon
sumption of dod is mole sensitre to hangs in income
the higher the income elasticity isrffood The income

Food Security Assessment/GFA-9/November 1997 45



elasticity br food tends to be highesirfthe sgments of the
populaion with the lavest incomesAs a esult,a change in
the distibution of income thialeaves per cpita income
unchanged, but causes income inequality to irasewill
cause dod consumption of the gments of the popui@n
which ae most 6od insecwe to fall. However, as household
incomes inceasethe incidence of peerty and undamutri-
tion should &ll and the ate & which the demandofr food
increases can also bgpected to sl down.

Stdistics elaing some of the imptant deteminants of
income inequality to peerty and bod secuty for selected
counties ae shevn in teble D-3. The elaionship of
income inequality to the incidence ofyeaty and bod secu
rity can be seenybcompaing the situéions in the L&n
American counties of Reru and Costa Rica. Both couies
have similar per cpita incomesbput Peru has a mch higher
degree of income inequality than Costa Riga.a esult,the
percentae of the populéon living belav the pwerty line in
Peru, 49 pecent,is much higher than in Costa Rica9 per
cent.A similar result is bund ly compaing the Sub-
SahaanAfrican counties of Nigeria and Kerya. Both hae
similar incomesbut because income inequality irekya is
higher the pecentaye of the populéon living belav the
poverty line is also mch higher than in Nigia.

Compaing Sii Lanka with Guéemala shas the impotance
of human deelopment and westment in thegicultural
sector to theaduction of pwerty and bod insecuty. Both
counties hae similar levels of income in tens of puchas
ing paver paity. In Sii Lanka,investment in griculture and
educaion is rmuch higher than in Guamala (Vrld Bank
Development Rpott, 1997).The fettility rate in Si Lanka
is 2.3 biths/moman compad to 4.7 in Gugmala; the per
centage of the populigon living belaw the paerty line is
lower in St Lanka,22 pecent \ersus 53 parent in
Guaemala. Consequeptlthe food gap is much higher in
Guaemala than in $iLanka (figure D-2).

Figure D-2--Food Gap of Sri Lanka and Guatemala
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In summay, income inequality compounds theoplems of
food insecuty in low-income counies.Varous economic
social,and political &ctois opeating within an econom
influence the disibbution of income in thiaeconony. These
factos ae impotant, paticulady in developing countes,
which are not ony confronted with income distution
problems,but face \ery low per caita incomes and déie-
ing food consumptioniThey emphasie the imporance of
increasing theate of economic gwth in conjunction with
investing to incease the mductvity of the ayriculture see
tor and pomoting human gatal dezelopment. Imesting in
these agas should stimlate economic gwth and aise the
incomes of the pooetaively faster than other income
groups. It will also lead to theduction of pwerty and
increase access todd thereby reducing the main cause of
chronic undenutrition.
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Statistical table 1--Algeria (North Africa)

a )

Grain output for 1997 is estimated at
less than a third of last year's level
due to unfavorable weather.
However, commercial imports will
compensate for the shortfall.

Grain Root Commercial Food aid Aggregate
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
---1,000 tons ---
1988 1,037 529 5,045 41 3,853
1989 1,993 469 7,764 11 6,526
1990 1,619 470 4,741 26 3,930
1991 3,730 519 4,190 19 4,620
1992 3,348 470 4,688 15 4,706
1993 1,563 476 5,482 18 4,388
1994 994 407 6,939 24 5,616
1995 1,843 737 5,719 17 7,677
1996 3,603 351 5,500 0 6,764
Projections Food gap
SQ NR | (w/o food aid
1997 1,128 503 7,909 0 0 7,504
2002 2,513 519 7,630 0 0 8,130
2007 2,619 534 8,805 0 0 9,200
Statistical table 2--Egypt  (North Africa)
Grain Root Commercial Food aid Aggregate
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
---1,000 tons ---
1988 9,240 219 6,556 1,477 9,054
1989 9,890 231 6,832 1,211 9,483
1990 11,787 226 6,076 2,003 10,281
1991 12,016 273 6,440 1,026 10,872
1992 12,329 232 6,545 482 10,620
1993 13,205 223 6,717 230 11,248
1994 13,510 262 8,886 180 12,949
1995 14,953 196 7,658 215 13,955
1996 15,155 283 8,981 202 14,790
Projections Food gap
SQ NR |(w/o food aid
1997 15,335 248 9,357 0 0 15,049
2002 15,257 255 10,430 566 0 15,362
2007 15,936 261 11,911 606 0 16,712
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Statistical table 3--Morocco (North Africa)

Grain Root Commercial Food aid Aggregate 4 ) )
. . . - Grain output for 1997--adversely
Year Production Production Imports receipts availability . I
_ i . _ affected by poor growing conditions--
(grain equiv.) __ (grains) (grains) of food is estimated at about a third of the
1996 bumper crop. Commercial
---1,000 tons --- imports, while large, do not
1988 7917 53 1.385 237 5815 compensate for the shortfall and the
1989 7.404 53 1,130 297 5.901 stfat.us quo food gap rises to nearly 2
million tons. In the longer term,
1990 6,254 64 1,390 204 2:135 domestic supplies are adequate to
1992 2,933 65 2,860 234 4,948 <
1993 2,753 59 3,631 124 6,014 p N
1994 9,530 62 1,673 13 5,398 .
800 3 602 6,059 Food Production and
1995 1, 74 , .05 Imports
1996 9,990 86 3,965 2 7,813 8
[%]
. 3 c6 +
Projections Food gap i)
c
SQ NR |(w/o food aid S47
1997 3,685 75 3,879 1,976 0 5,138 =24
2002 6,867 78 3,933 0 0 7,813 0 —L—1
2007 7,391 81 4,600 0 0 8,782 1997 2002 2007
\I:I Com. imports *™=#™==production
Statistical table 4--Tunisia (North Africa)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability Despite a significant drop in grain
(grain equiv.)  (grains) (grains) of food output from last year's record,
domestic supplies are more than
adequate to prevent food gaps. The
---1,000 tons --- i St ;
nutritional situation remains strong
1988 284 218 1,757 363 1,957 throughout the projection period as
1989 621 230 1,119 543 1,689 average consumption levels are
1990 1,601 224 1,070 371 1,888 more than 2 times greater than the
1991 2,508 272 831 96 2,370 hutritional target.
1992 2,155 231 920 100 2,439 N J
1993 1,561 222 1,001 46 1,824 - ~N
1994 646 261 1,576 22 1,812 Food Production and
1995 611 195 2,678 18 3,126 Imports
1996 2,851 282 1,500 0 2,763 30
o 25 1 =
Projections Food gap 220
SQ  NR |(wlo food aid S 13 T
107
1997 1,051 249 2,213 0 0 2,577 05 1
2002 1,339 258 2,407 0 0 2,949 0.0 L : | 1
2007 1,501 266 2,768 0 0 3,390 1997 2002 2007
\I:I Com. imports ™=#==production
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Statistical table 5--Cameroon

(Central Africa)

a )

Grain Root Commercial Food aid Aggregate
Year Production Production Imports receipts availability The food gap to maintain
(grain equiv.)  (grains) (grains) of food consumption as a share of
aggregate food availability increases
1.000 from zero to 10 percent between
Bt 1997-2007. Production growth
1988 855 612 o 8 1,259 required to close the food gaps is
1989 880 616 52 0 1,273 close to 3 percent per year; this is
1990 826 755 107 10 1,413 roughly one percentage point higher
1991 950 747 29 13 1,472 than expected OUtpUt gl’OWth.
1992 868 755 1,478 1 2,829 e J
1993 878 784 600 2 1,983 - N
1994 892 778 89 2 1,481 Food Availability
1995 1,140 749 117 4 1,700 Versus Requirement
1996 1,240 708 251 4 1,873 25
20
%]
o 5 g 15 +
Projections Food gap pt 101
SQ  NR |wiofoodaid) | Zq5 |
1997 1,090 768 205 58 144 1,741 oo L 1 1 I 1 |
2002 1,245 829 220 134 232 1,929 1997 2002 2007
2007 1,413 894 244 218 331 2,144 ——JGrains  E==IRools
\ —&—Nutr. req. —&— St.quo req.
Statistical table 6--Central African Republic  (Central Africa)
Grain Root Commercial Food aid Aggregate (—Hstorically, production supplied N
Year Production Production Imports receipts availability nearly all of the consumption
(grain equiv.)  (grains) (grains) of food requirements. With assumed growth
rates of 1.3 percent per year in
production and near zero for imports,
---1,000 tons --- ; ;
food supplies will fall well short of
1988 133 237 28 0 366 meeting nutritional targets.
1989 125 235 22 4 353 Production growth would need to rise
1990 123 258 32 4 384 to nearly 4 percent per year--far
1991 129 270 22 3 389 outstripping historical and projected
1992 93 281 25 5 365 \ates. J
1993 93 279 24 6 361 Ve ~N
1994 85 271 43 1 360 Food Availability
1995 105 253 28 0 345 Versus Requirement
1996 100 250 34 0 340 600
500 +
£400 1
Projections Food gap S 300
. S 200 +
SQ NR [ (w/o food aid S 100 |
1997 109 264 36 0 109 363 0 ; ;
2002 108 279 36 27 150 375 1997 2002 2007
2007 119 295 36 49 185 398 ——Grains — EEEIRools
\—0— Nutr. req. —&— St.quo req. y
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Statistical table 7--Congo, Democratic Republic

(Central Africa)

Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability Domestic food supplies will fall well
(grain equiv.)  (grains) (grains) of food short of meeting nutritional
requirements. The nutritional gap is
projected at more than 6 times the
e size of commercial imports in 2007.
1988 1,051 6,139 384 S7 6,117 Historically, production growth
1989 1,038 6,345 236 109 6,161 stemmed from area expansion, and
1990 1,011 6,594 318 86 6,412 this is not expected to continue in the
1991 1,229 6,869 164 129 6,778 projection period.
1992 1,408 7,113 238 27 7,198 e J
1993 1,567 7,329 246 31 7,511 - ~N
1994 1,545 6,387 223 86 6,940 Food Availability
1995 1,452 6,208 333 35 6,771 Versus Requirement
1996 1,565 6,378 252 8 6,930 1(2)
.t ./o/‘
Projections Food gap ‘E 6
sQ NR | (w/o food aid é ‘2‘
1997 1,445 6,566 303 205 1,464 6,885 0 ; ;
2002 1,912 7,196 319 179 1,613 7,896 1997 2002 2007
2007 2,147 7,876 357 573 2220 8697 ——1Crains  EEIRoots
—@—Nutr. req. —&— St.quo req.
. y
Statistical table 8--Burundi  (East Africa)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability Output for 1997 is estimated to be
(grain equiv.) (grains) (grains) of food much improved from recent years
due to an improved security
T situ.a.tion, increased supply of
’ fertilizer, and favorable weather
1988 318 377 16 6 606 conditions. As a result, domestic
1989 268 375 11 3 545 supplies will be nearly sufficient to
1990 360 380 19 3 650 maintain per capita consumption
1991 385 389 33 1 692 levels.
1992 258 399 18 6 562 e J
1993 249 389 0 28 549 - ~N
1994 185 339 34 78 528 Food Availability
1995 170 356 40 5 457 Versus Requirement
1996 140 366 52 3 487 800
2 600 1
Projections Food gap 2400 +
SQ NR |(w/o food aid 8 200 |
1997 230 365 42 11 268 503 0 ; ;
2002 247 396 43 49 344 540 1997 2002 2007
2007 313 428 43 61 395 604 —Crains  EEIRoots
\—0— Nutr. req. —&— St.quo req. y
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Statistical table 9--Eritrea

(East Africa)

Grain Root Commercial Food aid Aggregate 4 ) o ) ) )
. . . L Given limited production and import
Year Production Production Imports receipts availability . . . .
‘ i . ‘ capacity, domestic supplies will fall
(grain equiv.) __(grains) (grains) of food short of preventing a decline in per
capita consumption or meeting
---1,000 tons --- nutritional targets. While grain
1988 182 23 0 0 204 output is projected to rise much
1989 122 23 0 0 144 faster than it did historically--2.9 .
percent per year versus 1 percent--it
1990 2 23 Y 100 ks will not be sufficient to fill the
1992 198 23 0 39 259 J
1993 73 23 0 235 330 - ~N
1994 298 23 192 63 575 Food Availability
1995 153 23 29 62 266 Versus Requirement
1996 132 23 111 72 337 1,000
800 | ././‘
0
. o g 600 4
Projections Food gap S 400 1 /“
g o
SQ NR [ (w/o food aid S 200 |—| I_I |_|
1997 184 24 118 95 344 319 oL 1 1 [ 1 |
2002 244 26 111 115 409 373 1997 2002 2007
2007 278 28 110 138 466 407 —JCrains  EEEIRoots
—&—Nutr. req. —&— St.quo req.
. y
Statistical table 10--Ethiopia (East Africa)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Pro.duct/(?n Impo.rts rece{pts availability While reliance on external Sources to
(grain equiv.) __(grains) (grains) of food maintain per capita consumption
levels will be negligible throughout
---1,000 tons --- the projection period, the nutritional
1988 4519 681 608 472 5721 situation is projected to deteriorate.
1989 5.001 707 0 678 5.841 Consumption in all |ﬂgome groupg
falls short of the nutritional target in
1990 5,052 734 0 808 6,037 2007
1991 4,876 748 0 1,046 6,129
1992 5,342 746 487 543 6,535 e J
1993 5,363 705 0 942 6,451 - ~
1994 5,960 725 336 687 7,089 Food Availability
1995 7,075 725 248 403 7,721 Versus Requirement
1996 6,775 725 16 354 7,169 1o /,/'
£10 +
Projections Food gap pt
o 4
SQ  NR |(wlo food aid s °
1997 8,515 758 209 0 2,059 8,507 o4—r1 1 1 1 1
2002 9,334 846 215 75 3,025 9,343 1997 2002 2007
2007 11,489 945 224 0 3004 | 11,380 ——JGrans — E==IRools
\—0— Nutr. req. —#&— St.quo req. y
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Statistical table 11--Kenya (East Africa)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability Kenya's future production gains will
(grain equiv.)  (grains) (grains) of food depend on improvements in yields as
there is little potential for area
expansion to productive land. Grain
LD R yields are already among the highest
1988 3,453 452 0 86 3,396 in the region and are projected to
1989 3,399 513 71 89 3,625 grow around 1.4 percent annually. A
1990 2,723 485 206 65 3,764 moderate boost in output will close
1991 3,033 480 136 186 3,817 both food gaps.
1992 3,085 500 359 288 3,809 N J
1993 2,220 524 312 236 2,986 Ve N
1994 3,520 524 1,080 111 4,307 Grain Imports and Gap
1995 3,130 541 291 56 3,986
1996 2,730 549 668 32 3,716 1,000
@ 800
o 2 600
Projections Food gap 8 400
SQ NR | (w/o food aid 00
1997 3,030 555 753 256 245 3,876
2002 3,599 602 788 174 162 4,463 1997 2002 2007
2007 4,025 652 860 316 302 4,951 B Commercial imports O Nutritional gap
. y
Statistical table 12--Rwanda (East Africa)
Grain Root Commercial Food aid Aggregate 4 ) ) ) ] )
. . . o While a jump in area stimulated
Year Production Production Imports receipts availability production in 1997, output remains
(grain equiv.) __ (grains) (grains) of food below pre-strife levels as agricultural
activity continues to be hindered by
---1,000 tons --- the slow return of refugees and lack
1988 274 553 15 2 710 of inputs. Despite high projected
1989 262 550 13 10 699 growth rates, output does not .
recover to late 1980-levels until 2004
1990 269 629 15 15 778 and the food gaps widen
1991 254 739 19 11 871 considerably.
1992 267 673 0 90 893 N J
1993 188 598 53 90 807 - ~
1994 149 499 0 272 829 Food Availability
1995 154 480 0 244 760 Versus Requirement
1996 124 605 8 326 975 1,500
£1,000 | ‘/‘/‘
Projections Food gap g
SQ NR |(w/o food aid g 50071 !
1997 184 549 3 352 46 610 T ; ;
2002 280 602 3 630 200 718 1997 2002 2007
2007 354 661 3 662 191 817 —JGrains  EEEIRoots
\—0— Nutr. req. —#&— St.quo req. y
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Statistical table 13--Somalia (East Africa)
Grain Root Commercial Food aid Aggregate 4 ) ) . )
. . . o While estimated output for 1997 is
Year Production Production Imports receipts availability . o
‘ i . ‘ up from the lowest points of the civil
(grain equiv.) (grains) (grains) of food war, it remains well below that of the
late 1980's. Projections of
---1,000 tons --- production are based on the low
1988 639 15 114 81 786 levels of the mid-1990's; however, if
1989 513 16 103 95 662 the most recent trends hold, the. .
status quo gap could fall to negligible
1990 i 16 e 100 o levels, but the nutritional gap would
1992 202 14 38 312 507 e J
1993 162 14 125 75 322 - ~
1994 228 12 115 13 306 Food Availability
1995 268 14 81 12 310 Versus Requirement
1996 393 14 153 12 495 2.0
%] 15 + ’/./.
S
Projections Food gap S 10
SQ NR (w/o food aid §_o.5 4 W
1997 380 14 119 0 697 415 0.0 ; ; D
2002 295 15 128 112 991 352 1997 2002 2007
2007 322 16 133 166 1,190 374 ——Grains  EERIRoots
\ —@— Nutr. req. —&— St.quo req.
Statistical table 14--Sudan (East Africa)
Grain Root Commercial Food aid Aggregate / o ) )
. . . o In order to maintain per capita
Year Production Production Imports receipts availability . .
‘ i . ‘ consumption, production would need
(grain equiv.) (grains) (grains) of food to grow 2.2 percent per year, slightly
above the projected rate of 1.7
---1,000 tons --- percent. If growth matches the
1988 5,137 67 385 270 4,053 historical rate of nearly 3 percent,
1989 2,467 45 182 360 3,411 the gap could be closed. With
Sudan's highly variable production,
1990 2,119 36 120 =13 2,961 any fall below trend will result in a
1991 4,488 50 488 711 4,764 drop in per capita consumption.
1992 5,307 51 334 286 4,594
1993 3,087 48 427 293 4,181 - ~N
1994 5,152 50 811 134 5,044 Grain Imports and Gap
1995 3,307 50 450 64 3,787
1996 5,057 50 399 40 4,968 800
© 600
L e
Projections Food gap S 400
SQ NR | (w/o food aid S -
1997 5,257 51 581 0 0 5,126
2002 5,057 54 611 283 0 4,960 1997 2002 2007
2007 5,531 57 645 430 0 5,404 B Commercial imports O Status quo gap
. y
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Statistical table 15--Tanzania

(East Africa)

Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability The late start to the rainy season
(grain equiv.)  (grains) (grains) of food coupled with insufficient rains in
some areas, resulted in lower yields.
1988 3,531 1,616 40 89 3,840 from the 1994-96 average. The food
1989 4,470 1,628 24 28 5,107 gap to maintain consumption is
1990 3,565 1,966 43 34 4,482 estimated at more than 3 times
1991 3,540 1,736 111 18 4,798 commercial imports.
1992 3,390 1,648 154 36 4,569 N J
1993 3,700 1,593 150 47 4,609 - ~
1994 3,350 1,681 228 108 4,574 Food Availability
1995 4,323 1,451 194 25 4,776 Versus Requirement
1996 3,815 1,438 48 22 4,373 8
2%
Projections Food gap 24 +
SQ NR | (w/o food aid §_2 1 H
1997 3,465 1,569 172 508 929 4,268 o4—L 1 1 I | l
2002 4,515 1,694 169 187 661 5,195 1997 2002 2007
2007 5041 1,828 175 444 987 5,726 —JCrains  E=IRoots
\ —@—Nutr. req. —&— St.quo req.
Statistical table 16--Uganda (East Africa)
Gra/n. Root. Commercial FOOd, aid Agg.reg.a'te /Poorly distributed rainfall coupled
Year Production Production Imports receipts availability with rebel activity is resulting in an
(grain equiv.) __ (grains) (grains) of food estimated 20 percent drop in grain
output in 1997 and a relatively large
---1,000 tons --- food gap to maintain consumption.
1988 1,500 1.802 0 24 2.794 Uga.n.da remains one of the Ie.ast.
9 185 aws 0 4 oo | Deanemeconen
1990 1,520 1,858 0 74 2,848 groups is projected to meet
1991 1,460 1,834 0 30 2,699 nutritional targets in 2007.
1992 1,666 1,765 0 40 2,745 .
1993 1,794 1,886 36 46 2,949 - ~
1994 1,900 1,593 0 60 2,702 Food Availability
1995 2,020 1,826 10 41 3,018 Versus Requirement
1996 1,950 1,842 27 20 3,007 5
Projections Food gap ool
SQ NR [(w/o food aid §_1 1
1997 1,500 1,827 14 462 0 2,584 0 ; L
2002 2,400 2,030 13 103 0 3,382 1997 2002 2007
2007 2,744 2,254 14 241 0 3,804 —Crains  EEIRoots
\ —&—Nutr. req. —&— St.quo req.
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Statistical table 17--Angola

(Southern Africa)

Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability Production has increased since the
(grain equiv.)  (grains) (grains) of food end of the war as NGO's and UN
agencies have been successful in
1000 providing seeds and tools. However,
U UCIE other vital inputs and machinery limit
1988 237 587 137 109 1,013 production. Lack of purchasing
1989 287 618 101 139 1,094 power means that consumption in all
1990 227 617 210 124 1,126 income groups will fall short of base
1991 346 633 162 142 1224 consumption levels in 2007.
1992 452 714 200 116 1,424 e J
1993 317 707 103 222 1,295 - ~N
1994 261 887 173 229 1,496 Food Availability
1995 302 897 185 224 1,549 Versus Requirement
1996 473 934 255 228 1,823 2.5
20
g 15+
Projections Food gap é 10 1
SQ NR | (w/o food aid Sos5+
1997 488 934 222 237 239 1,559 0.0 ; 1
2002 537 1,008 248 412 415 1,700 1997 2002 2007
2007 628 1,087 281 558 562 1,890 —JGrains  EERIRoots
\ —@— Nutr. req. —&— St.quo req.
Statistical table 18--Lesotho (Southern Africa)
Grain Root Commercial Food aid Aggregate 4 ) ) ) )
. . . L The 1997 grain harvest is estimated
Year  Production Production Imports receipts availability
‘ i . ‘ down about 20 percent from last
(grain equiv.)  (grains) (grains) of food year's above average crop. The
combination of dry weather during a
---1,000 tons --- critical growing stage and an early
1988 233 11 173 43 313 frost adversely affected the crop.
1989 189 12 138 34 295 Due to relatively large commercial
import capacity, however, the food
1990 s 13 — 36 362 gap to maintain consumption is not
1992 75 16 169 45 230 e J
1993 151 17 183 32 239 - N
1994 243 17 168 15 382 Food Availability
1995 106 18 155 28 220 Versus Requirement
1996 233 18 220 30 409 500
400
%]
o " §300 +
Projections Food gap 5200 |
SQ NR [ (w/o food aid S 100 +
1997 183 18 186 4 147 284 oL 1 1 1 1 |
2002 173 20 193 49 211 277 1997 2002 2007
2007 193 21 200 76 259 292 —JGrains  EERIRoots
\—O— Nutr. req. —&— St.quo req. y
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Statistical table 19--Madagascar

(Southern Africa)

Grain Root Commercial Food aid Aggregate Kl'he nutritional gap as a share of )
Year Production Production Imports receipts availability aggregate food availability is
(grain equiv.)  (grains) (grains) of food projected to rise from 14 to 32
percent between 1997-2007.
1000 Historically, grain output has been
U UCIE characterized by slow growth and
1988 1,573 886 2 88 2,195 this is projected to continue.
1989 1,645 919 76 51 2,308 Production needs to rise 3.7 percent
1990 1,700 926 99 38 2,386 per year to close the nutritional gap--
1991 1553 932 28 54 2200 more than 2 times the prOjected
1992 1,715 916 73 59 2,392 \growth. J
1993 1,812 952 77 34 2,492 - ~
1994 1,670 972 123 20 2,411 Food Availability
1995 1,780 970 131 21 2,517 Versus Requirement
1996 1,830 987 123 28 2,588 5
4 4
g3
Projections Food gap ool
SQ NR | (w/o food aid §_1 1
1997 1,880 1,006 137 54 365 2,593 0 I I N S
2002 2,004 1,079 148 313 676 2,776 1997 2002 2007
2007 2,215 1158 164 551 973 3,039 ——Grains  EERIRoots
\ —@— Nutr. req. —&— St.quo req.
Statistical table 20--Malawi  (Southern Africa)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability Despite gains in yields, growth in
(grain equiv.)  (grains) (grains) of food grain output is projected to slow from
historical levels of 3 percent per year
due to a slowdown in area
---1,000 tons --- . P
expansion. To maintain
1988 1,368 102 0 344 1,642 consumption levels, production
1989 1,531 108 0 347 1,809 would need to increase 3.2 percent
1990 1,373 108 90 65 1,451 per year, well above the projected
1991 1,629 116 0 285 1,902 rates of 2.5 percent.
1992 670 105 0 605 815 e J
1993 2,016 128 493 67 2,777 - N
1994 1,093 118 196 284 1,332 Grain Imports and Gap
1995 1,628 124 198 105 1,624
1996 1,733 131 8 222 1,990 250
w200
c
| . £ 150
Projections Food gap S
i 3 100
SQ NR [ (w/o food aid o 50
1997 2,045 129 138 0 0 1,944
2002 2,016 141 141 212 176 1,923 1997 2002 2007
2007 2,261 155 146 277 237 2,142 B Commercial imports O Nutritional gap
. Y

Economic Research Service/USDA

Food Security Assessment/GFA-9/November 1997 57



Statistical table 21--Mozambique

(Southern Africa)

4 )

Grain Root Commercial Food aid Aggregate ) )
. . . L Grain output continues the post-war
Year Production Production Imports receipts availability .
‘ i . ‘ upward trend. Despite
(grain equiv.) (grains) (grains) of food improvements, the food gaps are
projected to grow, particularly the
---1,000 tons --- nutritional gap. Average per capita
1988 526 1324 8 615 2351 consumption in 2007 is projected at
1989 568 1356 0 560 2351 only 80 percent of the nutritional
' ' target, and for the lowest income
1990 706 1674 0 =23 2,694 group, this number falls to 53
1992 278 1,193 123 929 2,426 N J
1993 715 1,292 297 356 2,578 - ~
1994 756 1,238 214 304 2,402 Food Availability
1995 1,080 1,322 276 251 2,771 Versus Requirement
1996 1,163 1,726 133 302 3,266 5
4 4
2ol
Projections Food gap gz |
SQ NR [(w/o food aid S, 1
—
1997 1,552 1,471 215 54 452 3,061 oL 1 1 1 | |
2002 1,541 1,592 232 307 754 3,197 1997 2002 2007
2007 1,870 1,722 250 321 828 3,647 —JGrains  EEEIRoots
\ —@—Nutr. req. —&— St.quo req.
Statistical table 22--Swaziland  (Southern Africa)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability ‘ . .
(grain equiv.) (grains) (grains) of food AlthOUQh grain pI’OdUC‘tIOf‘I growth is
projected to slow relative to the
historical period, output and
---1,000 tons --- commercial imports will be adequate
1988 155 3 80 16 235 to meet nutritional targets and nearly
1989 115 3 81 7 181 sufficient to maintain per capita
1990 85 2 84 4 160 consumption levels.
1991 158 2 89 5 233
1992 59 2 57 40 143 .
1993 78 2 71 10 140 - ~
1994 104 2 100 1 188 Food Availability
1995 81 2 84 12 161 Versus Requirement
1996 85 2 71 6 145 250
200 +
[%]
it 5150
Projections Food gap =
© 100 +
SQ NR | (w/o food aid S gl
—
1997 85 2 97 8 0 165 o4—r & I (] |
2002 102 2 108 8 0 191 1997 2002 2007
2007 107 2 128 11 0 215 [ Grains = Roots
\—0— Nutr. req. —#&— St.quo req. y
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Statistical table 23--Zambia

(Southern Africa)

Grain Root Commercial Food aid Aggregate
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
---1,000 tons ---
1988 1,997 152 55 118 1,990
1989 1,797 198 125 6 2,172
1990 1,195 214 38 110 1,510
1991 1,309 219 1 56 1,243
1992 597 220 8 715 1,006
1993 1,759 222 342 11 2,085
1994 1,195 218 54 12 1,325
1995 929 213 78 74 788
1996 1,563 218 254 58 1,918
Projections Food gap

SQ NR [ (w/o food aid
1997 1,162 222 142 239 503 1,242
2002 1,600 239 137 72 371 1,604
2007 1,808 256 141 112 451 1,787

Statistical table 24--Zimbabwe  (Southern Africa)
Grain Root Commercial Food aid Aggregate
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
---1,000 tons ---
1988 2,927 42 74 10 2,337
1989 2,487 43 35 17 1,650
1990 2,758 45 64 54 2,794
1991 2,139 47 0 41 1,354
1992 675 52 583 896 1,342
1993 2,249 57 586 16 2,089
1994 2,614 58 86 5 2,977
1995 1,194 64 117 4 443
1996 2,911 65 310 0 2,802
Projections Food gap

SQ NR [ (w/o food aid
1997 2,685 64 182 0 0 2,260
2002 2,425 67 201 169 321 1,997
2007 2,676 70 220 207 375 2,197

a )

Grain production for 1997 is
estimated down nearly 30 percent
from last year's above-average
harvest as a result of excessive
precipitation and inadequate supply
of fertilizers. Consequently, both the
status quo and nutritional gaps are
larger in 1997 than any time in the
projection period.

< J

4 )
Food Availability

Versus Requirement
20+

8 ./‘/.
S 15+

o 1.0 +
8
505 1
0.0 1 ‘

1997 2002 2007
[ Grains I Roots

—&—Nutr. req. —&— St.quo req.

25

\

4 )

Despite a decline from last year,
output in 1997 is estimated to be
sufficient to prevent a decline in per
capita consumption. For the
projection period, however, output
would need to rise 2.5 percent per
year to maintain per capita
consumption, significantly higher
than the projected rate of 1.7

percent.

e J
4 o I
Food Availability
Versus Requirement

3.0
25+
220 +
]
=15+
c
S1.0 1
So05 +
oo +—1 =4+ 1+ L |
1997 2002 2007
1 Grains I Roots
—@—Nutr. req. —&— St.quo req.

.
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Statistical table 25--Benin  (West Africa)

Grain Root Commercial Food aid Aggregate || [ )
Year Production Production Imports receipts availability While domestic supplies will be more
(grain equiv.) (grains) (grains) of food than adequate to meet nutritional
requirements, they will not be
1,000 tons - suﬁ?cient to prevgnt a de.cline. in per
capita consumption. If historical
1988 551 655 116 19 1,029 production trends continued, the
1989 557 719 82 13 1,044 status quo gap would be eliminated.
1990 522 717 146 9 1,056 However, annual output growth is
1991 524 802 138 7 1,117 projected to slow to 1.9 percent.
1992 602 782 161 19 1,199 N )
1993 635 843 106 26 1,229 - ~N
1994 635 868 74 15 1,202 Food Availability
1995 776 946 87 18 1,409 Versus Requirement
1996 941 948 117 9 1,551 2.5
20
g 15+
Projections Food gap o104
SQ  NR |(w/ofood aid Sos |
1997 645 955 110 220 0 1,312 0.0 ; ;
2002 963 1,045 115 135 0 1,630 1997 2002 2007
2007 1,074 1,143 133 238 0 1,806 —JGrains - EERIRoots
\ —@— Nutr. req. —&— St.quo req.
Statistical table 26--Burkina Faso (West Africa)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food A continuation of historical
production growth--2.7 percent per
1988 2,067 44 86 65 1,967 output growth is projected to slow as
1989 1,901 28 95 51 722 gains in yields and area will be
1990 1,547 20 34 124 1,442 minimal.
1991 2,220 21 184 42 2,138
1992 2,438 25 127 31 2,222 e J
1993 2,515 22 115 27 2,291 - ~
1994 2,453 19 104 19 2,191 Grain Imports and Gap
1995 2,265 23 84 37 2,015
1996 2,402 23 127 26 2,186 400
@ 300
e
Projections Food gap S 200
SQ NR | (w/o food aid S Lo
1997 2,465 22 114 69 69 2,129
2002 2,705 23 120 198 198 2,329 0 1997 2002 2007
2007 2,940 24 131 375 375 2,530 B Commercial imports O Nutritional gap
. y
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Statistical table 27--Cape Verde (West Africa)
Grain Root Commercial Food aid Aggregate
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
---1,000 tons ---
1988 16 5 0 76 94
1989 7 5 0 72 81
1990 10 5 0 76 88
1991 4 3 0 76 80
1992 10 2 88 45 140
1993 12 2 13 58 81
1994 9 1 24 64 95
1995 10 2 27 50 85
1996 10 2 27 46 81
Projections Food gap
SQ NR | (w/o food aid
1997 10 28 56 18 36
2002 18 26 65 22 39
2007 20 28 74 27 41
Statistical table 28--Chad  (West Africa)
Grain Root Commercial Food aid Aggregate
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
---1,000 tons ---
1988 815 234 30 21 991
1989 716 210 0 36 855
1990 536 240 0 33 710
1991 794 233 0 67 982
1992 836 220 51 0 971
1993 671 187 58 17 806
1994 846 186 23 15 932
1995 779 189 24 11 861
1996 803 189 25 15 896
Projections Food gap
SQ NR [ (w/o food aid
1997 776 195 26 82 313 838
2002 925 211 27 70 333 978
2007 1,022 226 29 102 397 1,075

a )

A relatively large long run food gap
also is projected based primarily
upon limited commercial import
capacity, the dominant source of
supply. This country is highly
dependent upon food aid to maintain
per capita consumption.

< J

4 )
Grain Imports and Gap

30
25
20
15
10

5

0

1,000 tons

1997

2002 2007

B Commercial imports O Nutritional gap

. y

a )

Production growth is projected to
slow even from historically low
levels. Given the country's limited
import capacity, this translates into
growing food gaps. By 2007, Chad's
nutritional gap will equal nearly 40
percent of aggregate food

availability.
<
4 _ )
Grain Imports and Gap
400
2 300
o
8 200
S
100

1997 2002 2007

B Commercial imports O Nutritional gap

. y
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Statistical table 29--Cote d'Ivoire (West Africa)

Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability
(grain equiv.)  (grains) (grains) of food Despite the fact that production
growth is projected to slow relative to
historical rates due to a cut in area
e expansion, the long run food gap will
1988 1,039 1,479 539 19 2,388 be negligible. Growth in production
1989 1,067 1,541 543 26 2,460 and import capacity will provide
1990 1,036 1,486 495 59 2,412 adequate food supplies.
1991 1,096 1,531 572 36 2,520
1992 1,024 1,707 448 41 2,471 N J
1993 1,072 1,660 594 45 2,615 - ~
1994 1,078 1,669 433 56 2,448 Food Availability
1995 1,149 1,669 677 30 2,711 Versus Requirement
1996 1,155 1,669 540 47 2,637 4
23
Projections Food gap gZ T
SQ NR |(w/o food aid §_1 +
1997 1,190 1,724 613 16 0 2,670 0 ; —L
2002 1,361 1,870 682 4 0 2,971 1997 2002 2007
2007 1,529 2,027 782 3 0 3,303 ——Grains  EERIRoots
\ —@— Nutr. req. —&— St.quo req.
Statistical table 30--Gambia (West Africa)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
In the long run, per capita
consumption will be supported at
e near-base levels as production and
1988 96 2 o7 12 192 commercial imports will provide
1989 121 2 36 13 157 adequate food supplies.
1990 100 2 77 14 178
1991 108 2 80 10 184
1992 87 2 78 6 155 e J
1993 93 2 66 11 157 - ~
1994 Lo 2 = 2 174 Food Production and
1995 101 2 64 156 Imports
1996 101 2 94 4 186 120
100 +
Projections Food gap S 80
SQ MR |wiofoodaid)l | § %]
1997 85 2 93 14 0 165 20 |
2002 108 2 98 9 0 189 o+—+—4— 1
2007 114 2 111 12 0 208 1997 2002 2007
\I:I Com. imports *™=#==production
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Statistical table 31--Ghana (West Africa)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of-food Per capita consumption is expected
to grow in the long run mainly due to
a projected increase in per capita
---1,000 tons --- production of grains as area and
1988 1,095 1,290 213 47 2,079 yields grow markedly. Food supplies
1989 1,255 1,553 171 73 2,420 will exceed minimum nutritional
1990 813 1,184 244 76 2,033 requirements.
1991 1,375 1,690 197 215 2,783
1992 1,198 1,799 323 75 2,792
1993 1,582 1,969 252 126 3,182 - ~
1994 1,498 2,382 401 101 3,334 Food Availability
1995 1,670 2,817 318 36 3,722 Versus Requirement
1996 1,670 2,817 325 40 3,807 g
24 +
Projections Food gap gs +
SQ NR |(w/o food aid =1 i 1
1997 1,600 2,829 394 191 0 3,047 s ; ;
2002 2,042 3,359 438 0 0 4,752 1997 2002 2007
2007 2,337 4,384 513 0 0 5,866 —Crains  EEIRoots
—&—Nutr. req. —&— St.quo req.
. y
Statistical table 32--Guinea (West Africa)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability A relatively small food gap to
(grain equiv.) (grains) (grains) of food maintain per capita consumption
emerges in the long run due to
1988 489 150 220 42 772 production growth of 3.5 percent per
1989 412 175 237 25 722 year was driven by strong area and
1990 475 198 241 12 791 yield gains, both of which are
1991 581 232 236 30 933 projected to slow through 2007.
1992 672 255 284 30 1,094 N J
1993 744 254 251 46 1,141 - N
1994 819 280 324 29 1,316 Food Availability
1995 726 298 375 1,260 Versus Requirement
1996 726 242 348 7 1,196 20
® 15+
Projections Food gap g 1.0
SQ NR |(w/o food aid S05 +
1997 843 283 371 0 0 1,312 JR N I I I
2002 902 305 382 0 0 1,403 1997 2002 2007
2007 1,007 328 401 79 0 1,530 —JCrains  EEIRoots
—@—Nutr. req. —&— St.quo req.

.
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Statistical table 33--Guinea-Bissau (West Africa)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability
(grain equiv.) __ (grains) (grains) of food While food supplies are sufficient, on
the aggregate level, to meet
---1,000 tons --- nutritional targets, consumption in
1988 133 26 43 10 198 the lowest income group will fall
1989 154 24 30 21 217 short of .the target due to inadequate
purchasing power.
1990 152 23 38 9 209
1991 172 21 42 21 241
1992 125 22 72 9 215 e J
1993 134 22 60 9 211 - ~
1994 154 21 . 2 e Food Production and
1995 152 21 60 2 218 Imports
1996 150 20 54 6 215 250 —
0200 | ~Oe—
Projections Food gap 2150 L
SQ NR | (w/o food aid 8 100 |
1997 194 21 61 0 0 254 50 | I:l |—| |—|
2002 186 22 64 0 0 250 0 1
2007 203 23 68 6 0 269 1997 2002 2007
\I:I Com. imports ™=#==production
Statistical table 34--Liberia (West Africa)
Grain Root Commercial Food aid Aggregate 4 . ) ) N
Year Production Production Imports receipts availability A.n |mprovement n the security
situation has contributed to an
(grain equiv.) __(grains) (grains) of food increase in output for 1997. The
longer term food gaps, however, are
---1,000 tons --- based on the prior years' low output.
1988 179 214 70 33 466 If peace coht?nues and normal .
farming activity resumes, output will
1989 168 214 35 118 500 increase at rates higher than the
1990 126 170 2 69 337 projected rates and the food gaps
1991 120 170 31 143 437 would fall commensurately.
1992 61 191 0 142 378 < J
1993 39 209 1 138 374 - ~N
1994 30 224 119 367 Food Availability
1995 30 224 26 104 377 Versus Requirement
1996 36 224 143 117 507 800 %
« 600 +
o
Projections Food gap §400 T
SQ NR |(w/o food aid §_zoo + ! ! !
1997 60 231 52 157 87 323 0 ; ;
2002 73 249 49 344 243 347 1997 2002 2007
2007 112 269 45 400 284 391 —JGrains  EEIRoots
\—0— Nutr. req. —#&— St.quo req. y
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Statistical table 35--Mali  (West Africa)
Grain Root Commercial Food aid Aggregate 4 . . _ . )
Year Production Production Imports receipts availability While output in 1997 is estlmated.to
) ] ] ) be large enough to prevent a decline
(grain equiv.) (grains) (grains) of food in per capita consumption, this will
not be the case in the longer term.
---1,000 tons --- Grain output--projected to grow just
1988 2076 5 80 78 2 058 over 2 percent per year through 2007
1989 1.760 5 68 57 1676 --would need to grow nearly 3
percent per year to close the food
1990 1,807 7 29 47 1,683 gaps; between 1980-96, growth was
1991 2,245 8 184 51 2,280 less than 2 percent.
1992 1,714 6 63 35 1,608 <
1993 1,965 9 53 29 1,828 p N
1994 2,234 7 22 16 2,028 Grain Imports and Gap
1995 2,050 8 83 11 1,918
1996 2,062 8 110 5 1,982 400
2 300
. . e
Projections Food gap S 200
SQ NR ||(w/o food aid S 100
1997 2,250 8 78 0 78 2,035
2002 2,437 9 84 127 219 2,207 0 1997 2002 2007
2007 2,710 ° 94 223 329 2,456 B Commercial imports O Nutritional gap
. y
Statistical table 36--Mauritania (West Africa)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability A moderate long run food gap to
(grain equiv.) (grains) (grains) of food maintain per capita consumption is
projected as per capita grain
1,000 tons - proQuctlon and @ports stagnate or
decline; the nutrition-based food gap
1988 158 2 el 85 357 is negligible. If grain production and
1989 152 2 107 89 321 imports increase slightly above
1990 85 2 62 116 246 projected rates, these gaps could be
1991 96 2 274 50 400 eliminated.
1992 103 1 163 45 294 N J
1993 158 1 187 63 391 - ~N
1994 A L L 22 5 Food Production and
1995 210 1 175 25 395 Imports
1996 100 1 214 27 327 250
.
© 200 +
Projections Food gap 2150 L
SQ  NR |(wlo food aid 8 100 |
1997 148 210 42 7 339 ™ 50 1
2002 207 207 42 2 389 0 +——1— :
2007 224 221 69 24 418 1997 2002 2007
\I:I Com. imports *=#==production
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Statistical table 37--Niger (West Africa)
Grain Root Commercial Food aid Aggregate 4 ] ) ) )
. . . o Yields are projected to increase
Year Production Production Imports receipts availability . .
‘ i . ‘ marginally through 2007, keeping
(grain equiv.) __ (grains) (grains) of food them among the lowest in the world
and holding production growth to 2
---1,000 tons --- percent per year. To eliminate the
1988 2,368 107 25 102 2,230 food gaps, output would need to
1989 1,797 106 29 26 1,662 grow at an unprecec.ienFed 3..2-3.5
percent. Consumption in all income
1990 1,596 108 = a 1,435 groups in 2007 falls short of the
1992 2,227 111 95 28 2,102 e J
1993 2,119 112 91 31 2,002 Ve ~
1994 2,190 114 92 39 2,039 Food Availability
1995 2,153 114 70 27 1,983 Versus Requirement
1996 2,196 114 310 6 2,256 4
(%] 3T
c
L e
Projections Food gap o 271
SQ  NR |(wlo food aid 811
1997 2,320 117 167 55 191 2,063 0 S e
2002 2,502 124 167 268 427 2,226 1997 2002 2007
[ Grains = Roots
2007 2,787 133 171 447 634 2,467 L &— Nutr. req, &— St.quo req.
Statistical table 38--Nigeria (West Africa)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability Nigeria's ff’Od gap to maintain .
(grain equiv.) (grains) (grains) of food consumption, ‘"’.llth(,)th Iargg relzfmve
to other countries in the region, is
small relative to overall food
---1,000 tons --- availability--less than 3 percent in
1988 9,050 7,428 491 0 10,092 2007. Therefore, if production grows
1989 8,700 8,147 503 0 10,628 marginally faster than projected
1990 15,045 9,831 423 0 17,609 levels of 2.4 percent, the gap would
1991 16,131 12,885 735 1 19,439 fall to zero.
1992 16,348 14,684 976 0 20,958 . J
1993 17,278 15,544 1,448 0 22,743 -
1994 17,747 16,269 922 0 23,218 Food Availability
1995 17,910 16,436 1,062 0 23,427 Versus Requirement
1996 16,185 16,465 1,475 0 22,676 40
® 30 +
Projections Food gap S20 4
o
SQ NR {/(w/o food aid 810+
—
1997 16,490 16,950 1,304 46 0 23,806 0 ; ;
2002 21,497 18,428 1,399 299 0 27,128 1997 2002 2007
2007 24,828 20,021 1,581 863 0 30,625 —JCrains  EEIRoots
\—0— Nutr. req. —#&— St.quo req. y
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Statistical table 39--Senegal (West Africa)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability . S .
. i . . Per capita consumption is projected
(grain equiv.) __ (grains) (grains) of food to decline as slower yield growth
holds output growth to 1.8 percent
---1,000 tons --- per year. Base consumption levels
1988 813 25 479 56 1,252 could be maintained if production
1989 1,015 26 503 71 1,430 growth could rise to 3.1 percent or if
import growth accelerates from 1.7
1990 912 29 669 47 1,503
to 2.7 percent.
1991 900 14 552 65 1,342
1992 817 20 524 71 1,286 N
1993 1,029 19 558 38 1,440 p N
1994 900 31 564 18 1,404 Grain Imports and Gap
1995 1,005 23 661 9 1,283
1996 1,000 23 816 11 1,710 800
0
o S 600
Projections Food gap pay
. Q400
SQ NR | (w/o food aid S
1997 875 27 759 93 0 1,444 200
2002 1,080 28 776 130 0 1,626 1997 2002 2007
2007 1,190 29 835 225 69 1,770 B Commercial imports O Status quo gap
. y
Statistical table 40--Sierra Leone (West Africa)
Grain Root Commercial Food aid Aggregate || (The food security situation has )
Year Production Production Imports receipts availability deteriorated in the last couple of
(grain equiv.) (grains) (grains) of food years due to civil strife. Food
supplies have tightened and the
1,000 tons - prlce of rice--the s.taple crop-.-ha.s;
risen sharply. While production is
1988 sz 48 (& 42 460 estimated to rise in 1997, fighting
1989 345 48 93 43 480 and continued insecurity could hinder
1990 264 50 135 20 420 agricultural activities, reduce output,
1991 268 50 95 66 443 and spur an increase in the food
1992 315 48 114 29 394 \9ap- y
1993 321 44 116 29 438 - ~N
1994 270 104 238 30 587 Food Availability
1995 193 93 234 46 549 Versus Requirement
1996 260 118 143 117 611 1,000
800 + ././‘
[%]
. - 5 600 | ———*
Projections Food gap g 400 |
SQ NR | (w/o food aid S o004
—
1997 225 107 221 93 180 499 o+—+1r I I |
2002 274 112 212 147 248 534 . 1997 2002 2007
2007 294 116 215 200 312 557 —Crains  E=SIRoots
\—O— Nutr. req. —&— St.quo req. y
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Statistical table 41--Togo (West Africa)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability The nutritional status of the country
(grain equiv.)  (grains) (grains) of food is projected to deteriorate markedly
by 2007. The nutritional gap, as a
share of aggregate food availability,
e jumps from 7 to near 40 percent
1988 492 326 140 11 708 between 1997-2007. In 2007,
1989 550 363 117 11 775 consumption is projected to equal
1990 389 293 109 16 543 only 71 percent of the nutritional
1991 427 391 88 14 651 target.
1992 492 420 155 4 826 e J
1993 611 387 55 11 796 Ve ~N
1994 405 260 59 8 466 Food Availability
1995 450 435 68 4 703 Versus Requirement
1996 600 417 137 4 866 1,200
1,000 +
g 800 +
Projections Food gap S 600
SQ  NR |(wlofood aid 8 Sl
1997 660 374 89 0 56 786 0 +—1—1— ——
2002 588 391 93 59 223 738 1997 2002 2007
2007 655 408 95 120 307 789 ——Grains  E=RIRoots
—@— Nutr. req. —&— St.quo req.
. y
Statistical table 42--Afghanistan  (Asia)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
Civil strife continues to hinder
agricultural production activities in
---1,000 tons --- Afghanistan. However, in areas
1988 3,332 84 1,704 416 5,402 where fighting has ended, normal
1989 3,218 78 1,489 173 4,850 economic activities have resumed
1990 2,980 86 1,399 41 4,403 and food production is increasing.
1991 2,830 86 871 56 3,741
1992 2,830 91 912 108 3,835 N J
1993 2,930 96 977 71 3,962 - N
1994 2,910 102 1,447 151 4,490 Food Availability
1995 3,170 108 2,568 127 5,849 Versus Requirement
1996 2,650 90 1,076 194 3,906 8
261 /A/‘
Projections Food gap §4 T
SQ NR |/(w/o food aid 824
1997 2,600 103 1,865 874 0 4,417 - o+—L1 1 I [ |
2002 3,559 111 1,787 1,277 47 5,261 1997 2002 2007
2007 4,005 120 1831 1,663 270 5,739 —Crains  EESIRoots
—@— Nutr. req. —&— St.quo req.

.
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Statistical table 43--Bangladesh (Asia)

Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
Intense population pressure in
---1,000 tons --- Bangladesh has led to soil and water
1988 16,617 450 1,555 1,457 19,269 deg.radfation, and.loss of b?odivgrsity
1990 18,903 387 89 1,452 19,863
1991 19,362 422 157 1,469 20,174
1992 19,563 454 777 719 20,606 < J
1993 19,219 446 325 745 19,903 - ~
1994 18,125 457 96 858 18,393 Grain |mports and Gap
1995 19,104 467 1,745 825 20,202 o
1996 19,847 460 1,857 743 21,706
é 6
Projections Food gap S 4
SQ NR | (w/o food aid S )
1997 19,899 476 1,382 451 4,853 20,411
2002 21,096 515 1,600 918 5,710 21,791 0 1997 2002 2007
2007 22,900 557 1,923 899 6,122 23,849 B Commercial imports O Nutritional gap
. y
Statistical table 44--India  (Asia)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability
(grain equiv.)  (grains) (grains) of food India, the world's second most
populous country, also has the
world's highest concentration of
--1,000 tons - people living in poverty. If food
1988 147,987 4,966 2,461 392 143,792 supplies were distributed equally,
1989 162,242 5,024 458 456 153,684 everyone in India would have been
1990 156,694 5,029 88 217 152,394 able to meet their nutritional
1991 155,744 5,248 0 187 152,927 requirements in 1997.
1992 165,337 5,597 1,262 351 159,036 N J
1993 168,530 5,239 67 336 158,825 - ~
1994 171,080 5,847 0 271 159,270 Food Availability
1995 174,620 6,009 0 313 164,712 Versus Requirement
1996 176,170 6,009 0 257 170,159 250
” 200 +
Projections Food gap ‘é 138
SQ NR | (w/o food aid é e |
1997 180,700 6,156 0 0 0 167,817 0 41—l ; ; l
2002 200,592 6,671 0 0 0 186,609 1997 2002 2007
2007 222,495 7,226 0 0 0 207,402 —Crains  EESIRoots
—@— Nutr. req. —&— St.quo req.
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Statistical table 45--Indonesia (Asia)

Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
In Indonesia, sustained economic
---1,000 tons --- growth (real income increase) since
1988 34,272 5,540 1,682 69 34,968 1970 has led to a reduction in the
1989 34,366 6,098 2129 39 37,323 gi\r/‘;er[‘;af‘?oemoggspz‘r)f:r"?tt'g”12‘””g n
1990 34,042 5,649 1,810 46 36,256 percent.
1991 36,750 5,673 2,760 59 37,780
1992 36,968 5,934 3,155 41 39,286 N J
1993 35,715 6,169 3,075 52 38,806 - ~
1994 38,433 5,641 5,154 15 38,813 Food Availability
1995 38,874 5,689 8,388 12 44,565 Versus Requirement
1996 40,100 5,766 6,346 18 43,952 gg
240 +
Projections Food gap —30 1
SQ  NR |(wlo food aid é 21
1997 39,570 5,757 7,442 186 0 43,904 ol I 1 1 [ |
2002 41,738 5,899 8,088 1,078 0 46,266 1997 2002 2007
2007 44,145 6,042 9,103 976 0 49,307 —Crains  EEIRoots
—@— Nutr. req. —&— St.quo req.
Statistical table 46--Nepal (Asia)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
Nepal's economy is dependent on
e ggriculture., With .alm.ost 90 percent of
’ its population living in rural areas.
1988 4,210 164 71 18 3,972 As a result, raising agricultural
1989 4,541 175 11 8 4,194 productivity is essential for
1990 4,674 186 20 1 4314 increasing incomes and reducing
1991 4,437 201 4 8 4,079 food insecurity.
1992 4,003 198 41 18 3,694 <
1993 4,075 199 15 44 3,775
1994 4,427 210 49 26 4,151 4 Grain Imports and Gap )
1995 4,445 223 11 43 4,148
1996 4,585 237 57 33 4,295 500
@ 400
Projections Food gap g 300
SQ NR |wio food aid 8 200
1997 4,685 232 43 69 117 4,288 100
2002 5,132 254 47 228 283 4,702 1097 2002 2007
2007 5,603 278 53 402 464 5,140 B Commercial imports O Nutritional gap
. y
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Statistical table 47--Pakistan  (Asia)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
Per capita income in Pakistan has
e increased by 70 percent (in real
’ terms) over the past two decades.
1988 17,669 203 110 498 16,270 This has contributed to the reduction
1989 19,407 218 1,678 499 18,540 of the country's poverty rate from 50
1990 19,445 261 1,673 380 19,972 percent in mid-1980's to 33 percent
1991 19,390 248 603 373 18,171 in the early 1990's.
1992 20,458 279 1,813 236 19,194 N J
1993 21,915 301 2,831 67 21,901 - ~
1994 20,537 331 1,817 103 20,845 Food Availability
1995 22,773 339 2,679 18 22,646 Versus Requirement
1996 23,027 337 2,083 15 22,234 22
£20 +
Projections Food gap —15 7
SQ  NR |(wlo food aid =01
1997 23,150 344 2,455 51 0 22,112 = oL 1 L 1 /1 1
2002 25,275 367 2,811 1,215 0 24,126 1997 2002 2007
2007 27,717 392 3,337 2169 0 26,594 ——ICrains  EESIRoots
—@— Nutr. req. —&— St.quo req.
Statistical table 48--Philippines  (Asia)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
Recent rice shortages have caused
the Government of the Philippines to
--1,000 tons - rethink its policy of food self-
1988 10,521 923 1,320 137 10,394 sufficiency. The country is now
1989 10,197 902 1,763 59 10,035 placing greater importance on
1990 11527 913 2,625 109 11,080 commercial imports to meet its food
1991 10,426 902 1,642 48 10,821 needs.
1992 11,000 901 1,956 53 10,253 N J
1993 11,480 924 2,140 52 11,042 - ~
1994 11,343 907 2,380 44 11,199 Food Availability
1995 11,587 925 2,786 17 10,690 Versus Requirement
1996 11,750 930 3,882 11 12,719 15
210 +
Projections Food gap *E
SQ NR | (w/o food aid é 5T
1997 11,500 933 3,459 263 0 11,827 o4—1 1 1 | |
2002 12,425 965 3,929 451 0 12,863 1997 2002 2007
2007 13,298 998 4,654 387 0 14,116 —Crains  E=SIRoots
—@— Nutr. req. —&— St.quo req.
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Statistical table 49--Sri Lanka (Asia)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
Sri Lanka has a strong human
resource base and is endowed with
--1,000 tons - natural resources that are
1988 1,576 212 659 272 2,621 increasingly threatened by rapid
1989 1,625 188 928 231 2,752 urbanization and environmental
1990 1,678 173 700 201 D ils problems (deforestation and air and
1991 1,601 162 421 439 2,563 water pollution).
1992 1,649 140 813 249 2,638 N J
1993 1,748 141 803 338 2,839 4 )
1994 1,905 140 590 346 2,956 The Food Gap
1995 1,679 138 1,022 120 2,919 250
1996 1,565 138 1,279 57 2,851
Projections Food gap 8
SQ NR |wio food aid =
1997 1,615 141 1,064 220 174 2,641
2002 1,886 148 1,091 89 40 2,920 1997 2002 2007
2007 1,995 154 1,174 69 18 3,109 O Status quo gap B Nutritional gap
.
Statistical table 50--Vietnam (Asia)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
While still one of the region's poorest
countries, the success of Vietham's
e "doi moi" program has turned its
1988 12,859 1,552 403 119 12,421 economy around and provides a
1989 13,615 1,472 123 75 12,438 reason for optimism about the
1990 13,242 1,394 99 75 12,600 country's future growth.
1991 15,538 1,488 190 80 14,177
1992 15,449 1,654 214 84 14,351 N J
1993 16,839 1,561 216 87 15,037 Ve ~N
1994 17,146 1,376 256 64 15,086 Food Availability
1995 18,583 1,259 466 21 15,709 Versus Requirement
1996 18,800 1,264 475 0 16,040 20
® 15 +
Projections Food gap ‘g 10
SQ NR | (w/o food aid =57
1997 19,000 1,335 470 0 0 16,194 o+—+——+—t 11
2002 20,027 1,430 589 327 0 17,090 1997 2002 2007
[ Grains = Roots
2007 21,478 1,530 771 176 0 18,476 L —@—Nutr. req.  —A&— St.quo req.
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Statistical table 51--Bolivia

(Latin America and the Caribbean)

Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
Bolivia's food gap is projected to
increase steadily during the next
---1,000 tons --- L . .
decade. To eliminate this gap grain
1988 609 354 103 95 746 production has to grow 2.6 percent
1989 703 312 178 96 756 annually or food imports need to
1990 692 288 0 235 711 grow 5.7 percent.
1991 760 309 143 238 876
1992 780 291 130 243 866 N J
1993 1,055 318 89 205 959 - ~
1994 875 268 155 176 833 Food Availability
1995 825 272 274 67 825 Versus Requirement
1996 935 293 237 75 885 1,200
1,000 +
2 800 1
Projections Food gap £ 600 +
o
SO NR |(w/o food aid g 400 ¢
— 200 +
1997 945 283 240 90 17 799 o—L 1 . I [ |
2002 1,053 296 252 134 53 861 1997 2002 2007
2007 1,137 310 275 192 102 911 —Crains  E=IRoots
—@—Nutr. req. —&— St.quo req.
. y
Statistical table 52--Colombia (Latin America and the Caribbean)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
Aggregate food supply is projected
1000 to continue to be sufficient. The
U UCIE projected 2-percent growth will be
1988 3,256 1,013 926 12 3,917 mainly driven by growth in
1989 3,286 1,117 771 7 4,015 commercial grain imports, which are
1990 3,351 1,150 952 1 4,248 expected to grow 3.5 percent.
1991 3,035 1,053 791 8 3,472
1992 2,963 1,037 1,590 17 4,206 N J
1993 3,142 1,250 1,694 31 4,178 - ~
1994 3,126 1,257 2,373 15 4,533 Food Production and
1995 2,891 1,236 2,572 0 4,928 Imports
1996 2,899 1,176 2,740 0 4,636 5
04— v -
Projections Food gap 23 1
SQ NR | (w/o food aid %2 1
1997 2,779 1,237 2,935 9 0 4,879 1+
2002 2,996 1,271 3,358 0 0 5,389 0 L1 S
2007 3,123 1,306 3,994 0 0 6,042 1997 2002 2007
\I:I Com. imports *=#=production
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Statistical table 53--Dominican Republic

Grain Root Commercial Food aid Aggregate
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
Commercial imports of grains and
roots are three times the domestic
e production, and import capacity is
1988 379 88 405 228 593 projected to increase by 2.4 percent
1989 357 105 622 9 567 per year, enough to ensure sufficient
1990 323 101 682 6 596 food supplies.
1991 343 85 731 14 442
1992 390 88 785 7 408 e J
1993 370 68 972 7 576 - ~N
1994 — 69 A 3 aife Food Production and
1995 396 87 1,018 1 659 Imports
1996 370 86 891 0 487 15
2 N
Projections Food gap 210 1
SQ NR [ (w/o food aid ;S
1997 340 82 1,066 0 0 601 501 ’ )
2002 397 85 1,130 0 0 648 0.0 L 1 1 !
2007 413 87 1,262 0 0 735 1997 2002 2007
\I:I Com. imports *™=#==production

(Latin America and the Caribbean)

a )

Statistical table 54--El Salvador

Grain Root Commercial Food aid Aggregate
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
---1,000 tons ---
1988 787 8 0 199 733
1989 772 10 0 249 722
1990 795 10 72 84 693
1991 699 11 368 86 937
1992 953 15 141 131 825
1993 858 14 212 79 764
1994 690 32 467 7 915
1995 873 30 391 13 856
1996 841 30 420 0 904
Projections Food gap

SQ NR [ (w/o food aid
1997 860 31 463 0 0 955
2002 872 34 504 56 0 973
2007 923 36 562 81 0 1,047

(Latin America and the Caribbean)

a )
Even though the aggregate food gap

projected for 2007 is relatively small,
it may leave 40 percent of the
population unable to maintain their
consumption level. Slow grain
production growth of 1 percent and
skewed distribution of purchasing
power are to blame. Imports are not
expected to grow enough to make up
the difference.

e J
4 )
Food Production and
Imports
1,000 —

© 800+
o
= 600 +
o
8 400 |
—
200 +
o+—t— 1+ 1|
1997 2002 2007

[ Com. imports "™=#==production

\
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Statistical table 55--Ecuador

(Latin America and the Caribbean)

/

Grain Root Commercial Food aid Aggregate
Year Production Production Imports receipts availability
(grain equiv.)  (grains) (grains) of food Ecuador is expected to be able to
produce and import enough grain
and roots to have sufficient supplies
---1,000 tons ---
to avert food gaps.
1988 544 107 483 90 827
1989 593 111 432 38 729 El Nino is expected to affect
1990 726 116 365 98 748 Ecuador, which might lead to a food
1991 857 104 416 45 791 gap in the coming year.
1992 932 128 346 14 627 e J
1993 939 113 271 12 5574 - ~
1994 909 137 321 32 519 Food Availability
1995 914 123 377 1 560 Versus Requirement
1996 837 120 573 8 737 800
© 600 +
e
Projections Food gap o 400 +
o
SQ NR [(w/o food aid S 200 +
1997 911 129 474 0 2 618 o4+—1 1 1 1 1
2002 966 135 533 18 26 656 1997 2002 2007
2007 1,054 140 613 0 0 746 —JGrains  EERIRoots
—@— Nutr. req. —&— St.quo req.
. y
Statistical table 56--Guatemala (Latin America and the Caribbean)
Grain Root Commercial Food aid Aggregate /EI Nino is to blame for 1997 )
Year Production Production Imports receipts availability production losses which lead to
(grain equiv.)  (grains) (grains) of food substantial food gaps.
The long-run food gap is projected to
1000 remain high unless grain production
U UCIE growth accelerates to 2.7 percent to
1988 1,460 13 0 281 1,262 fill the status quo gap or imports
1989 1,342 13 35 163 1,063 increase at an annual rate of 5.3
1990 1,398 16 185 171 1,195 percent. Income distribution is
1991 1.355 14 176 252 1.306 among the most eskewed in the
1992 1,454 16 280 109 1,310 \world. J
1993 1,400 16 275 151 1,276 4 N
1994 1,353 17 430 144 1,349 The Food Gap
1995 1,443 17 462 30 1,338 250
1996 1,461 17 484 25 1,242 2001
0
§ 150/
Projections Food gap 8
o 100+
SQ NR [ (w/o food aid — 5o/
1997 1,311 18 524 205 187 1,163
0,
2002 1,618 20 578 154 0 1,416 1997 2002 2007
2007 1,767 22 677 225 0 1,563

O Status quo gap E Nutritional gap
.
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Statistical table 57--Haiti  (Latin America and the Caribbean)

Grain Root Commercial Food aid Aggregate 4 )
Year Production Pro.duct/c.m Imp(.ths rece{pts availability Food production growth would need
(grain equiv.) __(grains) (grains) of food to be twice its projected level to fill
the food gap and imports would need
---1,000 tons --- to grow 7 or 8 times faster than
1988 330 218 149 49 653 projected--hard to realize with limited
1989 350 293 43 195 706 forglgn exchangg and exports
projected to decline rather than
1990 350 224 254 42 778 increase by 2007.
1991 330 225 218 55 722
1992 320 231 268 75 793 N J
1993 340 223 217 114 804 e R\
1994 330 224 159 117 718 Grain Imports and Gap
1995 345 224 328 81 883 350-
1996 345 224 341 86 895 3001
2 2501
2 2001
Projections Food gap 8
S 1501
SQ NR [(w/o food aid =100
1997 355 231 293 91 176 772 58'
2002 372 250 294 144 238 802 1997 2002 2007
2007 409 270 300 183 285 855 B Commercial imports O Nutritional gap
. y
Statistical table 58--Honduras (Latin America and the Caribbean)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Pro.ducti(?n Imp?rts rece{'pts availability Agricultural production is expected to
(grain equiv.) (grains) (grains) of food decline this and the coming year as a
result of the El Nino phonomenon.
---1,000 tons --- Commercial imports are projected to
1988 526 6 94 71 401 be insufficient to close the food gap.
1989 619 7 31 134 444 The very uneven income distribution
in Honduras exaccerbates poverty of
1990 e 8 e 84 ey low-income households.
1991 693 7 100 160 467
1992 710 8 73 64 392 < J
1993 690 8 66 149 413 ~N
1994 617 7 250 73 476 Food Availability Versus
1995 780 7 233 42 435 Requirement
1996 744 8 202 58 404 600
500 +
€400 +
Projections Food gap 300 +
SQ NR ||(w/o food aid) 2 igg 1
1997 730 8 250 48 23 396 e I I S I R
2002 827 8 270 75 46 432 1997 2002 2007
2007 892 9 304 120 87 451 ——1Crains  EEIRoots
\ —@—Nutr. req. —&— St.quo req. y

76 Food Security Assessment/GFA-9/November 1997

Economic Research Service/lUSDA




Statistical table 59--dJamaica

(Latin America and the Caribbean)

Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food Even though food supplies are
projected to be sufficient in the long
---1,000 tons --- run, the households making up the
1988 4 69 82 365 345 lowest income quintile will not be
1989 4 58 200 165 237 able to maintain their consumption
1990 5 68 - 163 - Ievellor reach the nutritional
requirement.
1991 3 72 131 323 364
1992 4 84 251 201 346 e J
1993 5 92 298 157 378 - ~N
1994 5 97 304 53 262 Food Availability
1995 5 102 268 49 223 Versus Requirement
1996 5 102 460 0 355 400
2 300 +
Projections Food gap 2200 +
SQ NR | (w/o food aid 8100 1
1997 5 101 385 0 0 285 o4——1 & 1 1 1
2002 5 102 423 0 0 317 1997 2002 2007
2007 5 104 475 0 0 360 —ICrains  EESIRoots
—@— Nutr. req. —&— St.quo req.
. y
Statistical table 60--Nicaragua (Latin America and the Caribbean)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability
(grain equiv.)  (grains) (grains) of food Grain production is projected to grow
insufficiently to keep pace with 2.5
_ameo percent population growth anq fill the
’ food gap by 2007. Commercial
1988 396 20 152 o4 570 imports would have to grow more
1989 430 20 84 57 450 than 4 times the projected 0.8
1990 357 20 33 141 439 percent to fill the gap.
1991 409 20 1 145 451
1992 427 20 61 97 451 e J
1993 485 21 85 55 466 - ~
1994 el 21 = 34 HEE Food Production and
1995 383 21 155 43 517 Imports
1996 510 21 175 43 644 600
2500 /
Projections Food gap 2400
SQ  NR |wiofoodaid) | 83|
1997 385 22 175 60 41 485 oo | |_| |_| |_|
2002 449 23 174 82 61 535 o+—+—t——— L
2007 501 25 179 112 88 582 1997 2002 2007
\I:I Com. imports ™=#==production

Economic Research Service/USDA

Food Security Assessment/GFA-9/November 1997 77



Statistical table 61--Peru

(Latin America and the Caribbean)

a )

Grain Root Commercial Food aid Aggregate
Year Production Production Imports receipts availability
(grain equiv.)  (grains) (grains) of food The long-run food gap could be
closed if domestic grain production
1000 increased at an annual rate of 2
U UCIE percent or imports could grow at 2.3
1988 1,890 748 1,407 167 3,130 percent. This might be possible if
1989 1,954 647 971 209 2,519 the assumption of only 1.5 percent
1990 1,424 521 1,202 398 2,488 real export growth per year turns out
1991 1,241 574 1,339 492 2,289 to be overly pessimistic.
1992 1,572 454 1,684 377 2,552 N J
1993 1,686 607 1,549 410 2,446 4 I
1994 2,015 686 2,021 348 3,036 The Food Gap
1995 1,683 850 2,396 108 3,444 600
1996 1,738 824 2,710 0 3,311 500
g 400
Projections Food gap % 300
SQ NR [(w/o food aid o 200
100
1997 2,053 799 2,497 0 0 3,331
0 L7 |
2002 1,941 834 2,594 386 143 3,218 1997 2002 2007
2007 2,122 869 2,694 527 264 3,366 g
O Status quo gap E Nutritional gap
. y
Statistical table 62--Armenia (New Independent States)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
---1,000 tons --- Higher grain production is projected
1988 331 . . . . to reduce the food gap to
1989 169 . __ . __ insignificant levels by 2007.
1990 246 -- -- -- --
1991 295 -- -- -- --
1992 302 62 508 117 575 e J
1993 313 72 223 277 575 - ~N
1994 238 77 79 366 548 Food Availability
1995 263 87 111 279 555 Versus Requirement
1996 333 82 135 200 550 600
500 +
2400 +
Projections Food gap §300 T
sQ NR | (w/o food aid 8200 ¢
— 100 +
1997 355 85 232 106 97 456 o4——1 & 1 1 1
2002 388 89 245 64 55 506 1997 2002 2007
2007 421 94 269 33 23 557 —Crains  EEIRoots
\—0— Nutr. req. —#&— St.quo req. y
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Statistical table 63--Azerbaijan

(New Independent States)

Grain Root Commercial Food aid Aggregate
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
Rising oil exports will allow
---1,000 tons --- Azerbaijan to easily finance its food
1988 1,335 -- -- -- -- import requirements in the coming
1989 822 - - - - decade.
1990 1,349 -- -- -- --
1991 1,327 -- -- -- --
1992 1,269 30 674 6 1,114 N J
1993 1,084 29 692 58 1,062 - N
1994 1,004 29 111 424 911 Food Production and
1995 1,075 39 368 187 976 Imports
1996 1,124 40 363 187 1,049 1,500
2 /__‘
Projections Food gap £1,000
SQ NR | (w/o food aid % 500 1 |—| H
1997 1,023 42 635 21 79 1,136
2002 1,208 45 928 0 0 1,458 0 —_—t
2007 1,260 47 1,170 0 0 1,726 1997 2002 2007
S [ Com. imports "™=#==production
Statistical table 64--Georgia (New Independent States)
Grain Root Commercial Food aid Aggregate 4 )
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
---1,000 tons --- Rapid economic growth will eliminate
1988 676 - - - . the food gap in Georgia, the largest
1989 464 N _ N _ SGISS food aid recipient during 1992-
1990 658 - - - -
1991 567 - - - -
1992 493 41 556 194 971 N J
1993 412 37 325 585 972
1994 482 58 236 569 857 Food Availability
1995 522 69 374 281 871 Versus Requirement
1996 552 70 299 381 878 1,000
” 800 +
§ 600 T
Projections Food gap 5 400 1
SQ NR [(w/o food aid = 200
1997 652 72 606 8 0 861 0 — !
2002 659 74 613 0 0 908 o 199r 2002 2007
[ Grains = Roots
2007 713 75 636 0 0 978 8 —e—Nufr.reg.  ——Stquoreq, )
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Statistical table 65--Kyrgyzstan

(New Independent States)

Grain Root Commercial Food aid Aggregate
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
---1,000 tons ---
1988 1,664 -- -- -- --
1989 1,593 -- -- -- --
1990 1,535 -- -- -- --
1991 1,369 -- -- -- --
1992 1,510 362 379 91 744
1993 1,600 291 134 156 729
1994 1,059 310 199 61 691
1995 983 431 85 165 814
1996 1,408 70 1 154 941
Projections Food gap
SQ NR [ (w/o food aid
1997 1,708 116 158 0 0 1,282
2002 1,466 125 161 0 0 1,062
2007 1,596 136 167 0 0 1,169

< J

Higher wheat production has made
Kyrgyzstan self-sufficient in food
grains and have helped to eliminate
the country's food gap.

Food Availability Versus
Requirement

1,500
21,000 4 | &
S
S 5004 |®
S
—
0 +-L : : I
1997 2002 2007
——Grains I Roots

—@—Nutr. req. —#&— St.quo req.
\ q q q J

Statistical table 66--Tajikistan

(New Independent States)

Grain Root Commercial Food aid Aggregate
Year Production Production Imports receipts availability
(grain equiv.) (grains) (grains) of food
---1,000 tons ---
1988 342 -- -- -- --
1989 270 -- -- -- --
1990 282 -- -- -- --
1991 269 -- -- -- --
1992 237 32 1,124 71 990
1993 285 28 838 82 983
1994 240 27 646 104 862
1995 234 21 409 206 700
1996 241 22 466 139 658
Projections Food gap
SQ NR [ (w/o food aid
1997 251 24 556 66 343 607
2002 277 26 560 123 427 617
2007 303 29 581 171 506 644

80 Food Security Assessment/GFA-9/November 1997

With an economy devastated by war
and rapid population growth,
Tajikistan's fod gap is expected to
widen in the coming decade.

N\ J
Food Availability
Versus Requirement
1,200
1,000 + ./0/.
2 800 +
S 600 +
8 400 | |_|
— 200 t
o+—+ -4+ L 1
1997 2002 2007
1 Grains I Roots
\—O—Nutr. req. —&— St.quo req. J
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Appendix 1--Country list, per capita nutritional requirement, share of grain and root crops in diet

Per capita Share of Share of Per capita Share of Share of

Country nutritional grain in root crops Country nutritional grain in root crops
requirement * diet in diet requirement * diet in diet

Kg. grain eq Percent Percent Kg. grain eq Percent Percent
Asia East Africa
Afghanistan 194 78.4 15 Burundi 120 212 27.9
Bangladesh 207 82.6 14 Eritrea 194 77.2 4.1
India 169 63.1 18 Ethiopia 176 70.8 5.0
Indonesia 181 63.5 6.2 Kenya 145 51.3 7.9
Nepal 195 76.3 3.0 Rwanda 109 17.8 27.6
Pakistan 138 58.3 0.8 Somalia 109 45.4 0.9
Philippines 149 53.2 3.7 Sudan 141 57.2 0.6
Sri Lanka 154 57.9 21 Tanzania 165 45.5 23.8
Vietham 192 719 6.9 Uganda 115 18.7 254
Latin America
Bolivia 142 42.2 8.3 Southern Africa
Colombia 86 32.3 1.8 Angola 155 32.2 314
Dominican Rep. 81 294 3.1 Lesotho 202 77.1 34
Ecuador 84 33.1 34 Madagascar 187 55.4 21.0
El Salvador 132 56.6 14 Malawi 181 70.2 3.9
Guatemala 134 60.2 0.4 Mozambique 193 39.2 37.2
Haiti 128 41.0 11.7 Swaziland 130 49.6 13
Honduras 112 49.0 0.3 Zambia 206 68.3 10.3
Jamaica 99 30.9 9.9 Zimbabwe 179 64.6 1.9
Nicaragua 121 49.6 1.6
Peru 127 41.4 7.6 West Africa
Former Soviet Union Benin 188 38.2 34.4
Armenia 151 58.4 7.0 Burkina Faso 198 76.1 0.8
Azerbaijan 157 63.9 4.1 Cape Verde 133 51.1 2.2
Georgia 152 63.5 2.0 Chad 172 53.9 121
Kyrgyzstan 127 50.3 4.6 Cote d'lvoire 172 37.1 28.8
Tajikistan 154 64.3 24 Gambia 133 50.8 0.9

Ghana 187 29.9 42.9
North Africa Guinea 149 46.0 125
Algeria 175 59.1 2.2 Guinea-Bissau 163 59.5 6.6
Egypt 175 66.5 18 Liberia 163 37.6 28.9
Morocco 186 55.1 21 Mali 185 72.1 0.5
Tunisia 147 50.8 15 Mauritania 144 55.9 0.5
Niger 230 715 3.7

Central Africa Nigeria 172 42.4 254
Cameroon 135 37.0 18.2 Senegal 162 58.0 11
Central Afr. Rep. 138 19.6 36.6 Sierra Leone 153 53.6 6.5
Congo (fka Zaire) 174 15.9 56.3 Togo 195 48.5 26.9

* Based on FAO's minimum caloric requirement and total share of grains and root crops in the diet.
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APPENDIX 2—FOOD SECURITY MODEL: DEFINITION AND METHODOLOGY

The food secuty assessment model used in trepart
was deeloped athe USDA-ERS for use in pojecting
food availability and accessand the éod gap (previously
called bod needs) in 66 Wo-income counies though
2007.The eference to 6od indudes gains and oot crops.
These tw food commodity gpups accountdr as nuch as
80 pecent of all caloles consumed in the stydountres.
Root cops ae geneally not traded while the lulk of all
food impots of these counrs,commecial or food aid is
in the form of grains.

Food secuty of a county is evaluged based on theag
between pojected domesticobd availability (produced
domesticaly and impoted commetially) and a consump
tion requirrment Although food aid is gpected to beail-
able duiing the pojection peiod, it is not induded in the
projection of bod availability. 1t should be noted thavhile
projection esults will ppvide a baselinedr the bod secur
ty situdion of the counies,they dgpend on assumptions

and specitations of the model. Since the model is based on

histoiical dda, it implicitly assumes thiahe histoical trend
in key variables will contirue in the futue.

Food gps ae piojected using te consumption dteria:

1) Stetus quo taget, where the objectie is to maintain\aerage
per caita consumption of theecent pasiThe most ecent 3-
year aerage (1994-96) is useaf the per gaita consumption
target in oder to eliminge shot-term fluctuaions.

2) Nutrition-based taget, where the objectie is to main
tain the mininum daily caloiic intake standads recom
mended b the UN's Food andAgriculture Oganizdion
(FAQO). The caloic requirements (based on total shaof
grains and oot ciops) used in this assessmerd Hrose
necessarto sustain li€ with mininum food-gtheling
activities. They are compaable to the actiity level for a
refugee—the do not allev for play, work, or ary actiity
other than dod gatheling.

The stéus quo measerembodies &safety-net”criterion by
providing food consumption shélity at recenty achieved
levels. The rutrition-based taget assists in compaons of
relaive well-being Compaing the two consumption mea
sures either ér counties or egions povides an indiceor of
the need deending on Wether the objeates ae to abieve
consumption stzlity and/or to meet autritional standad.
Large rutrition-based need<ldive to staus quo needspr
example mean aditional food nust be povided if
improved rutrition levels ae the main objecte. In cases
whetre rutrition-based equiements & belav staus quo
consumption need$pod availability could dedine without
risking rutritional adequag on average. Both methods,
however, fail to adlress inequalities obbd distibution
within a county.
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Structural frame work for pr ojecting
food availability in the a ggregate and
by income gr oup

Projection of Food Availability —The sinulation frame
work used br projecting aygregate food availability is based
on patial equilibium recusive models of 66 leer income
counties.The county models a& syntheticmeaning tha
the paametes thad are used a either coss county estk
mates or ae estiméed by other studies. E&ccounty model
includes tvo commodity goups,grains and oot ciops.The
production side of the model isviied into yield and &a
responseCrop aea is a function of 1gar la retum (real
price times yield)while yield responds to input use
Commecial impotts ae assumed to be a function of domes
tic production,world commodity pice, and breign
exchange availability. Foreign exchange availability is a key
deteminant of commarial food impots and is the sum of
the \alue of eport eanings and netléw of credit. Foreign
exchange availability is assumed to be equal toréign
exchang use meaning thaforeign exchang reseve is
assumed constant ding the pojection peiod. Counties ae
assumed to be joe talers in the intenaional maket,
meaning thaworld prices ae exogenous in the model.
However, producer pices ae linked to the intarational
maiket via commaegial food impots.

Food aailability is defined as the sum ofrgins and oot
crop availability. For eath commodity goup €), food avail-
ability (FA) is defned as domestic supp(DS) minus non
food use NIF). n is county index and t is time inde

FA=DSeneNFent 1)
Nonfood use is the sum of seed uS®)( feed useKD),
exports EX), and other useQU).

NF.,7SD.,itFD it EX it OU oyt (2)

cnt cnt cnt cnt

Domestic suppyl of a commodity goup is the sum of
domestic poduction PR) plus commaezial impotts (Cl) and
changes in stoks (CSTK).

DS,,7PR:tCl it CSTK, ¢ 3

cnt cnt

Production is gnenlly detemined ly the aea and yield
response functions:

PR:nt:Acht*YLcnt (4)
YLon= ALBents FRynes CUgnes Tend) ®)
RPYCnt:YLCnt*DPCnt (6)
RNP%m:NYLCm*N DPCnt @)

AR;nt:f(AR:nt-l' RPcht-l’ RNPYCnt-l’ cht) (8)

where ARis area,YLis yield, LB is rural labor, FR s fettil -
izer use CU is capital use T is the indicéor of tedinolagy
changg, DP is real domestic mducer pice, RPYis yield

times eal pice, NDP is real domestic mducer substitute

Economic Research Service/USDA



price, NYLis yield of substitute commoditiRNPYis yield
of substitute commaodity times substitutécprandZ is
exogenous policies.

The commaerial impott demand function is defed as:
Clcnt:f(WPF%;t' NWPF%t’ FEXnt’ PF%nt' Mnt) (9)

where WPRis real world food pice, NWPRiIs real world sub
stitute pice, FEXis real foreign exchange availability, PRis
domestic poduction,andM is impott restiction policies.

The eal domestic pducer pice is deihed as:

DP_ =f(DP

cnt

DS

cnt?’

cnt-1’ NDS(:nt ’GDnt’ EXRﬂ) (10)
where NDSis suppy of substitute commodityD is real
income andEXRis real exchange rate.

Projections of bod availability (consumption) by income
group—Inadequ#e economic access is the most intaot
cause of bronic undenutrition among deeloping counties
and is elaed to the leel of income Estimdes of bod gaps
at the aygregate or ndional level fails to tale into account
the distibution of food consumption among tifent
income goups. La& of consumption disiioution dda for
the counties is the ky factor peventing estimtion of food
consumption § income goup.An atempt was made toilf
this information gap by using an indiect method of mject
ing calofe consumption Y different income pups based
on income distbution daal. It should be noted thahis
approad ignotes the consumption substitution offdiént
food goups ly income tass (the plan is to impve this
aspect of the model in the fug)rThe pocedue uses the
concet of the income/consumptiorletionship and alle
cates the total mjected amount ofvailable food among
different income tpups in eale county (income ditibu-
tions ae assumed constant thg the piojection peiod).

Assuming a ddiming consumption and incomeletionship
(semi lagy functional brm):

C=a+blny (11)
C=Cy/P (12)
P=P +.... +P (13)
Y =Y/P (14)
i=1to5

where C andY are knavn average per cpita food consump
tion (caloie consmption) and per piga income (all quin
tiles), C, is total bod consumptior® is the total poputa
tion, i is income quintilea is the intecept, b is the con
sumption income @pensity andb/Cis consumption
income elasticity (point estin@elasticity is calcutad for
individual county). To estim&e per caita consumptionyp
income goup,the paameter ob was estimeed based on

1The method is similar to the method usgd3nlomo Reutlingr and
Marcelo Selavsky in “Malnutrition and Poverty”, World Bank,1978.
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cross county (66 lowv-income counies) dda for per caita
caloiie consumption and incom€&he paametera is estt
mated for eat county based on the kmmn déa for average
per cita calore consumption and per miéa income

Historical Data

Historical suppy and use da for 1980-96 6r most \ari-
ables ae from a USIA database Data for grain pioduction
in 1997 br most counies ae based on a USDdatabase as
of October 1997. ¢od aid déa ae from the UN$ Food and
Agriculture Oanizdion (FAO), and fnancial déa ae from
the Intendional Monetay Fund andNorld Bank. Histoical
nonfood-use dia, including seegdwaste processing useind
other useare estiméed from the RO Food Balanceseies.
The base gar déa used dr projections ae the aerage for
1994-96 except export eanings tha are 1993-95.

Endayenous wairiables:
Production,area,yield, commecial impot, and
domestic poducer pice.

Exogenous \ariables:
Populaion—daa ae UN populéon projections.
World prices—daa ae USDA/baseline pojections.
Stoks—assumed constant ding the pojection peiod.
Seed use—jpjections ag based on ar pbjections
using constant base seeé&tio.
Industiial use—projections ae based onxgrapolation
of histoiical trends.
Food &ports—projections ag either based on the
populdion growth rate or etrapolaion of histoical
trends.
Inputs—Fettilizer and cpital projections ag, in
geneal, an etrapolation of historcal growth.
Agricultural labor—projections ag based on UN
populdion prjections,accounting ér urbanizéion
growth.
Net breign cedit—net eal fow of foreign cedit is
assumed constant diong the pojection peiod.
Value of &ports—projections a¢ based olvorld
Bank Global Economic Ryspects and the Deloping
Countiies, various issues)iIMF (World Economic
Outlook various issues)or an atrapolaion of
histoiical growth.
Expott defator or terms of tade—World Bank
(Commodity Makets—Pojection of Infation Indices
for Developed Counies).
Income—projected based oworld Bank eport
(Global Economic Ryspects and the Deloping
Countiies, various issues) onrapolaion of histoical
growth.
Income distibution—World Bank daa. Income distbu-
tions ae assumed constant thg the pojection peiod
(Shahla Shaouri).
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