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Income Inequality and Food Security
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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.






