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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-
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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
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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
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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

95 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

Economic Research Service/USDA

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,
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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)

Economic Research Service/USDA

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
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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
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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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Table D-3--Agricultural and Economic Indicators, Selected Countries

Per captiaincome Gini lliteracy Agricultural Fertilizer Ag share Population Total Food gap** Children
GNP PPP index* rate land irrigated use of GDP living below food gap** lowest 20% undern.
Country 1995 1995 1995 1994 1994 1995 poverty line (nutritional) of population 1995
$US $US Percent Percent kag/ha Percent Percent 1,000 tons 1,000 tons Percent
Asia
Bangladesh 240 1,380 0.27 62 33.9 108 30 48 5,456 1,593 67
India 340 1,400 0.29 48 28.3 80 27 53 0 0 63
Sri Lanka 700 3,250 0.30 10 29.2 113 22 22 97 63 48
Indonesia 980 3,800 0.28 16 15.2 85 18 15 0 0 46
Latin America
and the Caribbean
Peru 2,310 3,770 0.42 11 41.0 51 7 49 466 202 11
Guatemala 1,340 3,340 0.54 44 6.5 96 25 53 483 165 n.a.
Costa Rica 2,610 5,850 0.36 5 23.8 38 15 19 n.a. n.a. 2
Dominican Rep. 1,460 3,870 0.46 18 16.9 64 15 20 86 36 10
Sub-Saharan Africa
Kenya 280 1,380 0.51 22 15 31 24 50 745 304 22
Congo (fka Zaire) 120 490 0.53 n.a. 0.1 0.5 n.a. n.a. 2,211 679 n.a.
Tanzania 120 640 0.53 32 4.3 11 52 51 1,028 364 28
Nigeria 260 1,220 0.40 43 0.7 12 33 29 692 672 43
North Africa
Egypt 790 3,820 0.36 49 100.0 243 16 8 10
Tunisia 1,820 5,000 0.37 33 7.8 18 15 4 8

* Calculated using World Bank data, 1996.
** Results of the 1997 ERS Food Security Assessment Model.

Source: World Bank. World Bank Development Indicators, 1997 and World Development Report 1997.




