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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

1990 dollars per ton
800

700
600
500
400
300
200 &

100

0
1970 75 80 85 90 95
Source: USDA.

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

Population

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

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

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

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

Growth in F actor Pr oductivity

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

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

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

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

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

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

Percent change for year earlier
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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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