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THE RELATIONSHIP BETWEEN FOOD PRODUCTION 
AND CONSU[MPTION VARIABILITY: POLICY 
IMPLICATIONS FOR DEVELOPING COUNTRIES 

David E. Sahn and joachim von Bratin 

International Food Policy Research Institute' 

This paper examv'ncs whether there is increased inter-year instability
in food consutiptil; at the national level, and to what extent this IS 
attributable to increased instabilitY oJ'loodproduction in the wake of 
adoption of modern agricultural technology. The data analysed 
indicates that increasced produwtion instability does translate into 
increased flutliations in consunption. Neverthless, year-to-year 
consutnptiotl variahilit' amonig the sam ple oj 38 countries has 
declined during the past 25 *tears. This is attrited to inproved 
stocking operations auid trade practices which accompanty economic 
growth. Nevertheless, food insecuritv, as measured in terns of 
fluctuationv aroutnd trenid levels of consumption, does remain a 
problem, especially among the poor. Therefore, policy options to 
reduce consumnption instability are outlined. 

Introduction 

There is evidence! ihat year-to-year variability in world foodgrair, production 
has been increasing (Hazcll, 1985; Weber and Sievers, 1985). In particular, this 
is attributable to an increase in inter-regional and inter-crop production
covariancc during the past two decades. This paper therefore discusses the 
effects of increased production variL bilitY on food consumption and national 
food security. 

It is strcyscd that, although this paper is concerned specifically with 
fluctuations in production and consumption, this does not suggest that chronic 
undcrnutrition related to persistent levels of deficiency in food consumption is 
a less heinous problem. Indeed, it is taken as given that increasing food 
availability, aong with increasing demand for labour and wages, are corollaries 
to ony agricultural development strategy. 

Ihc fundamental policy issue addressed is whether policymakers concerned 
with nutrition should display an interest in the transitory component of 
production in planning for and assessing pcerformance of the agricultural 
sector. In answering this question, the point of departure is that malnutrition is 
closely linked with poverty, and that poverty, to some extent, is episodic in 
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nature. Malnutrition and illness are often transicent states for individuals.Households that fall within tile category of low-cad poverty one year may \%,lIbe above that spectrul tile next year (Scott, 1980), Ander!,on and Scanl-izzo,1984; Srinivasan, 1985). *On the other hand, regions and countries dispiaving adrama tic reduction hi hunger and p eCrtV niay qUiicklv rever;deficiencies in basic needs. As stated b\, Nellor and Desal (1985, 
back to 

ternporal ai ations p.1), -tlein poverty inlde .. , sulbstantial intermediate-termundulat ions that can cause the number of people in absolute poverty to vary by50 per cent or nore.' and the instalility in per capit a 1'- production plas a,important role in determining this olt.I le 
Fluctuations ii pei capita food consumption in developing countrieslargely determined areby the Changes in food conisunlption of tile poor whocharacteristic a lly have high price- and it-icotnc-clasticities of demnand for food.Price and incorne clan g.s ffecting tile consuniption of tie poor a re. infunction of in'-in act. acomplex relationships aimong exogtnous events (e.g., priceshocks, detci oritiring ternis of trade), dormestic policy changes (e.g., increasesin the relative price of' trad-Iables versus non-tradeahlesdevaluatio die to currency), and stochastic sv-ather-iiduced events (e.g.,interacting with drought)the existing technology incertain circumstances, the complex 

a gi'en resonrce endownilent. Illint'eractioi. of thesc factors candramatic reductions in the ailitY 01'f'" 
lead to

;10, to effactively derImd adequatefood. - o t e
 
In this paper we examine 


level of aggregation of the 
tie flclt ,ions In ' r capita cotnsuminption. Thedata employed, ,L.'ver does not alloV us todetermine the distribution of declins in consumiption , or to understand clearlythe dynamics of the variabilitv. Nevertheless, tile analysis which follows (foeshave relevance to the scm inal work on causes of food consumptior shortfallsand fanine by A. K. Sein( 1981 ). I fe shows that [lie decline in food productionand availability is nit necessarily the primary cause of famine. Rather a seriesof factors niay converge to reduce the exclhange CititleeniCit of households,precipitating reduced cormiiption . These factors may include redistributionof availabiL food, inflatiOn . r drops of incoie iLe to unenirployment or lowerfarm profits. This implies that governments often pay excessive attention to
aggregate food supplies, failing to recognise the other key elements that result
in the decline of food consunImptiori 
 Of populIa tion segiierits which, at theextreme, results in famine. 

While it is beyond the scope of this paper to resolve issues such as the effectof a transitory decline in production andi availability of food on tile poor, and itsrelative contribution to hunger and famine (Ser,the degree to which 
1981 ), we can gain insight intoconsumption instabiliiy, Mediated by tile entitlementfunction, arises out of production instabilitv. 

Empirical Analysis of Market Aggregates at the Country Level
In a given year, the following staple food balance must hold in a country:Food consumption = Production + Imports - Exports + Stock changes -

Feed - Waste - Seed - Processing
Srinivasan 11980I) points out tian, evenremain constant. this does not impt 

though the proportion of poor In a population mayh aIt it is the same households which are failing in thiscategory from year to year or month to month. In considering this observation, however, onemust he careful to distinguish between real fluctuations in measuredstatisticat problems. For example, overtv rather thanScorn ( 1980) discussesmembersip how insta bil,y In householdcould affect poverty ceterminat'ons fromSimilarly, one survey period to the next.to the extent that consumption expenditures are measured wiih errorperiod to the next, it may falsely appear ihat poverty arises out of 
from one 

a stochastic process, withsome families doing well in one year and badh, the neon 
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Policies that adjust aniy of tie components on the right-hand side of this 
equation cat mitigate tie effects of increased production variabilitV (I PV)Oil 
food consumption. Thus, increased production \ariability ma\, in principle, le 
balanced by trade policies, s ocklholding policies, or adjustments illthe use of 
staple food" for teed and processing. 

Production and Consumption Varialbilitl Pre- and Post-Green Revolution 
The relatioiship between 1dilctiot \ariabilit\ and its effect on colsulption 
were analyvsed, for 38 countries using time-series data frot FA() Food F3al anice 
Sheets, covering ile period 191 to 1983'. In Table i.the coelficients of 
variatio for linearly detrended cereal production per Capita. and of callorie 
co'Ostlrnrption iler capita are presented. The Most telling Ctlllre of these data is 
that the level ',,f\"riability ill cereal prlduction isgenerallv greater than calorie 
con,.unliption variability,:. In tact. the average of' the coefficient of* variation 
(CV) of cereal produlction inthe 38 countries \\as 18.1 per cent. nearly three 
tirnes as high aS that of total cilOric constMnIption. 0.7 per cent during the period 
1961-83. Sinilarly, ill onl\ 2 countries ---Korea .lid I-gvpt -.did consunptin 
variability exceed production variabilit\ over the entire tillie series. 

'l'hcse data I\lC also bcen disaggreglted according to two ov rlappilg tilme 
perioLs to d&tCrnline ho0\ the \aability' ill cereal producliorn and consumptiolI
changed over tine. The pycrild. arc overlapping So as not to be bia-ed by the 
\ears of the oil shock and \vorld food short age in 1972-74. The two lime periods 
rC designed to rougliy depict productioln and colsuiptioln variability pre­
green revolution, or in its early stages (1961-71). versus post-green revolution 
IL)75-83). 

These data from the saniple of countries inidi,..Ctc a silal increase in the 
average CV o01pet capita production fron one period to the next. 
('concurrentlv. tihe ('V of consulption declined frmn 4.0 to 4.3 per ceit. 
Whether it be tlrugh trade policies, domestic stocking behaviour, or other 
means captttred ill thle iden titV above. tile aggregilte increase in tlie level of 
variability iu productiOll has not translated into aggregate consumplion 
variablit,. Sinillarly. only 1,of the 38 countries reCistered 1,1 CA' forilicrease ill 
total per c:ita calorie cmsuniption, while 26 out of tie 38 counlitries had a 
higher Cv' for por capita cereal production. Of the 26 countries which shio, 
increased variialil it v incereal production fromotie first to tile second period. II 
also experienced higher variability inItotal food consunption. Fifteen of the 
countries with increased variability illproduiction managed to achieve 
decreased variability ill consu ption. Four anomalous countries - India, 
Syria. Ivory Coast, aind Rwanda - Witnessed a decreased cereal production
and incrcan;ed caloric consumption variability, as measured by tie CVs. In 
sun, despite the tact that cereil production variability has increased in more 
than two-thirds of the sample ol countries, only four-tentis of the countries saw 
consumptiol variability rise. 

In order to understand better the relationship between production and food 
consumption variabiiity, and to test it statistically, regressions were run to 
determine whether the deviations fron tie expected vaLueiof per capita cereal 

We are grateful to J.S.Sarma for advice on the selection of countries wit lithe least unacceptable
agricultural data base for this analysis. Robin Donaldson and Yiseha Yhaflnnes helped in Ihe 
statisticalanalysis. Itshould be noted that only cautiouos intcrprcta'ton of results is made here 
as the fooJ data base in a nurnmber of countries included is unsatisfactory. This is particularly
the case irna number of sub-Saharan African countries. 

t This finding is it, line with the annlysis done by Valdes and Konandreas (1981 ) for staple food 
consumption and production. The differences with this analysis herein are that the data are in 
per capita terms, cover a most recent time period, examine a different set of countries, and 
employ a different source of data. 
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Table I. Coefficients of Variation for Cereal Produclion Per Capita and Daily Calorie 
Consumption Per Capita. 

1961-1983 1961-1974 1972-1983 

Ihatlv 
 fItl1, I),tulv 
( ocal CaIltri, ( "ral C"alowh(owngrv Ce rcal CaloriePr..u.ttn ( ontumplitt ('cnr
l'rmn omumpnoon l'rdi tn ('ln umplion 

(percapita) 
Taiwan Il5 18.2 0.93.5 10.7 6.7Korea 9.7 I11 5.9 10.2 12.3 1.8Philippines 12.4 I11.I 7.6 5.6 9.6 7.1Indonesia 17.1 11.7 11.7 6.6 12.4 7.3 
Maki sia 
 12.8 4.5 13.2 3.8Thailand 13.6 1.47.5 5.2 7.0 3.to 8.4 2.9Bangladesh 8.0 4.7 9.1 4.2 4.2 2.4Sri Lanka 19.7 4.7 !4.2 4,9 18.4 4.7
India 
 8.3 5.1 7.4 4.7 7.2P'akisan 5.415.4 9.6 14.5 7.8 6.7 4.2Syria 34.7 II .0 40.0 4.9Turkey 32.5 9.810.6 6,4 01.! 4.2 11.1 2.9l"grPt 6.1 10.5 4.9 3.7 5.4 8.3lunisia 
 22.3 10.3 24.4 7.1) 18.7 4.5Algeria 34.7 17.3 31.5 6.2 32.5 11.7Morocco 
 31.7 7.3 28.4 5.6 29.4 2.6Senegal 25.6 4.7 22.2 2.9 27.7 5.1Gambia 
 21.2 2.0 8.5 2.7 22.2 2.3Ivory Coast 11.1 6.0 11.7 4.5 7.2 5.2Cameroon 12.3 5.6 10.7 3.9 13.6 5.6Sudan 18.6 8.8 18.4 6.9 16.5 5.2Kenya 17.0 5.4 7,8 2.7 19.9 6.3Rwanda 14.7 8.8 17.1) 6.4 9.4 7.2Tanzania 22.4 11.1 9.5 2.8 21.4 8.3MaIa%i 12.3 5.2 12.5 
 5.5 12.5 1.4Botswana 71.4 2.7 67.0 2.5 73.2 1.5Jamaica 38.4 8.8 33.6 9.5 43.8 3.2cuilternala 5.1 2.5 5.3 2.6 4.4 0.8
Honduras 10.7 4.4 7.5 4.7 9.2 1.5
Costa Rica 16.1 5.9 9.2 4.8 15.3 1.8Panama 16 7 2.5 15.9 2.7 9.9 2.2
 

Venezuela 17.6 5.L) 14.1
Colombia 2.4 22.4 5.612.9 6.5 7.8 2.8 9.2 4.6-quador 
 17.9 4.8 10.6 3.8 17.9 2.0Peru 
 13.6 ..3 7.6 1.9 !3.3 3.5Brazil 111.8 3.5 7.8 2.9 9.6 1.8Chile 17.5 3.0 12.10 3.2 15,6 2.9Argentina 16.5 2.6 13.6 3.1 15.0 2.2 

Average 18.1 6.7 15.1 4.6 16.9 4.3 

Source: Computed from time-series of FAO-Food Balance Sheets (FAO. 1985). 
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production, creal consumption. and caloric consurmption are chainging over 
i.1e, thereby indicating increasing instability. Specifically, the absolute \'ilue 
of the difference between tile expected value (based on fitted trcnd lines) and 
actual value of ceraI production, cereal consumnption, and calorie 
consumption - all in per capita terms - were regresscd on ti nc. 

In only a few cases were there any significant patterns in terms of increased/ 
decreased fluctua tions for per capita productiol or consumPt ion over tile 
entire time period or the two sub-periods (see Table 2). 13eiween 1901 and 
1983, 21 of the 38 countries showcd increalsed dCviations from1 tile trend in 
cereal production. But only in seven cases was tis also statistically significant.
While i five countries there \was a significant decline in production instability, 
as neaisured bv deviations frotm expected trend values. Thus, whilc totlI 
aggregate production ilay have becone more unstable in iallu' of the Sample
countries (1-lazell, 1985). per capita production has done so only in a small 
ntinmber of them. Sinilarl\ , in eight countries, there \a,, a significant increase 

Tahle 2. Rtgression, ofithe le%ilation, i .Actualfrom E\peclrd alies it lFuncvii if Tih.ne,. here S 
represents Significant ( *effivienl, ieprcentlis Non-,ignificn l ('oeticienti, and I--
Represents a Negalki'e V'alue of tle toefnicient 

cwal Ptwdmtwil4 e't, al ( "'Io l umllll Il a ~ 
(onlif Lfl55lIi1.I ft T11m.) - 1(--Nlil'o'N w(Slmlptiol t=Filmre) 

'I .Imain N N N 
Korci S S N 
Phihippin'. N N N
 
Indone1a N N N
 

Slai.sla NN N
 
t'hanliud N -N N 
IillnglJ'h - S - N --S 
Sri I inki N N -N 
India N - N - N 
Piklsin IN -S - N 
S\hria N N N
 
"turkc-N N -S -N
 
igxpt -N S S 
Tunsia -S S .- N 
A cCrii -S N -N 
Morocco - N S S 
Senegal N N N 
(arnbili S -N N 
lsorv ('oast -N -S - N 
("anleroon -N S S 
Sitlan N N S 
Ken~a N N S 
R\%anda -S N -N 
Talnzaniia S N S 
Makis, -N -N N 
IBoiswana -N -N -N 
Jaicaiiiie N N N 
(iuatenala -N -N -N 
Honduras S -S .- S 
Costa Rica S -S S 
Panama -S N -N 
Venllcicla N -S S 
(oowhia N N -S 
Ecuador N N N 
Peru N N -N 
Brazil S - N -N 
Chile -N N -S 
Argentina N S -N 
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DAVID 1 S.\IIN ANI) JA('Ir VON IRAIUNin deviaions frol trenrd %'aliesof calorie corstlnpt on,registered while tour Countriesa decline in the level of ilstability, as rieisured by, the time-trendregressions of detiiiois from expected values. In conlibilialion, the data onC's and tile simple tlinc-trend regressions On deviations frstrong indicat ion of trends give not growinig problemn of' cormuptitllaggregate. If Indeed vi-rliabilitv i;l tilethere is a trend toward increased variahility 'tocerealprodluction. a combination of market in:ervention, stocking and trade policiesw hich accompanies high per capita inconmes has miltigated the c'ostmptionconISCLtleulce is inlcis ured in termls ofaggregate country-level data. 

Transmission oflProduct ion Variability,into Cosumptin Varial)ility
In an attempl t, 
across 

further explain thle patterns of 'variability in fod corsunptiontile saIpIe countries. li al'la techniquesestimate file folloing model: 
were employed to 

C'V( ", -f(c'\Q, [ 'VQ.,,I-'. (iNI. 1)) 

with CVC beini, the coefficient of 'ariationil court[[\'I over of per capita calorie csumption
capita. iNP 

tile ti me period I (196I-83), (,T tei CT of product ion PCrtihe ro ati.on.l product per capita, and I) Deilg at dunmvvariable which equals I for Stlb-Saharai Africa and () othlerwvise. Regression~sfor the tw\o 0vcrlpinI ime periods a, \well as for the entire lime-seriesanal\,,ed (Table 3). 'ere 

The result,, clear)I indiate that air increase inl production variability leads toall increase il coristirliptioil \ariability. Faluated iat the nieari,increase in the a1\elag le Il for a one unitof the (A' of production ::ie parameter estimatesindicate an ilcrease in the C' of consumptior byVelasticity of tile ( ) coflosliiption 
0. 1 units. This represents al

(.41, according to the ruodl i n tile first 
\with 

colhni 
respe'ct to the ('V of production of

ncgatie ard Siirr,'iLlI of Table 3. As indicated by thequadr itic term of' (A0.,has a deIireasili, marg inal 
food production varialilityiipact on tl., le'el()b%iosl' h ti llei L vr\ 

(f consumption variabili'.nre ith Lrwith this levels of' Productin .Ilrolih \, lis ariabillypolio; lasures cope
riot tranislatL P~ro 

so that production variability, doeslt tinalh In)t corrsniiptioii \ariabilit\.
 
I.iere.gressior 
 results also inicate thaiariabihlr)nof'hoir with increasing GNP per capita,,,).tioriIL.nds to be lower which isIn line with expected foodL'olist] nlp. ion behaviour of, conisu ru IsThe clasticitf,with respect to iNpercal ita. L 

of tlie CV of conisumptionlcL, ...per increase il 
to te(.irtiiiodel'nI indicates that a 10).NPpercapitaCent 

will reduce the ( of consumption by 2.5
perccnt. This 
me 

is t lie case coil trol Ilg for Ilie levei of food production variabiliV.
Middle-: n developing conuntries are ohviouslywith instability in dolestic food productiont 
more capable of copi rig
hrouglh trade and storage policies
that reduce its impact on consumption variability. When a dumrmy variable forSub-Saharan Africari countries is added to the regressions, one can see that intile period 1961-1974, consu,,ption variahility appears lower than in theremainder of the countries. This appears counter intuitive and may be a resultof poor data quality of the food balance sheets for those countries. 



Independent Variables 19861- Ius 
oeff,-t t 

1 

I)cpcn~crt Vairiable: 

"! 'a riai,m cPr ( prj DadvI (ialorie ( >nwitrphitni for: 
91-1974 1k72-1 ()s3 I(,h1 - IQS3, IQ6I - 1974 1972-19S3 z 

intercept 5.190 3.399 342 4.64(1 2.916 3.533 

Mean GNP/capita - ()(18 

(2.54) 

11.M)1397 

(4.758) 

-04.01W5 

(1.431) 

-41.412 

(1.,,") 

-- 4.4H316 

(3.845) 

-1.1H)12 

(1.886) -L 

z 

Coefficient of "ariation of 
per capita food production 

0.2863 
(2.354) 

40.247! 
44.79 ) 

01.14167 
(1.474) 

01.261 
(2.118) 

0.2449 
(4.421 ) 

0. 15139 
(1.641) 

(Cocfficient (f variation of 
per capita food production)-

-04.04X387 

(2.317) 
-44.)14361 

(4.6104) 
- (.4)1224 

(1.711) 
-0(4.011377 

(2.213) 
-(4.()3704 

(4 405) 
-).11231 

1.8XI),­
7 

Dumm, (or Su,-Saharm 
countries 

,African -1 .84 
(I,)) 

- 1. 1153 
(2.4361 

0.436 
44.433) 

7-

R- 0.2504 0.5738 (4.155 0.1903 (.4922 (0.1465 

Elasticity of (A' calorie 
consumption vith r:'pect 

h, GNP - 0.253-44.270 -04.196 -4.164 -0.245 -01.224 

72. 

" 

Elasticity 0l (oV calorie 
consumption ",ith respect 
to .'V production 4.41 4.48 4.27 4.35 (.46 1.31 " 

Notes: t-statistics are in parenthesis

[Elasticities are computed at the mean of the respective variables.
 



322 
DAVID E, StiN ANi) JA('IM VON IRAUN

In sum, tIle Conclusions from tihe regression analysis are that:* increased variahilit v of cereal production does significantly increase foodcnsunpthionvariabiltyit\'ilh a sizeahle effect, but* with increasiili levels of production variahility, the transmissionconsu inption variability is red uced: 
into 

* growth ill pe'
food 

r capita incone of devefloping countriesConsumption not only increasesleves lbut also cads toconsumiption. The reverse iore stabilitcv in food 
that the 

side of this favourable outcome is,.o" course,iintime rons de veClpiing Countriesreductions which are currently facingin per capita income are affectedcombination of bv the unfavourablelower food consumption levCels CumJ increasedconsumption variability. 

Policy Options to Reduce the Effects of' Production Instability for Consumption
In considering measures to reduce the deleterious effects of IPV,either intervene th ough prod one mayction-relted strategies, ortlirough imechanismswhich help bu ffCr tle impact of IPVConcerning the formler, on real incomes and consumption.

reducing and 
there are potential conflicts between vie Id-variance­ican-increasing rieasures. This conflict reinforcesthat, if output can the notionhe raised stifficientl, thereb generating employmentreuciiig prices, and raising real incomes,. production f..t - aionS ,comconsequienitidt lessin ternis ofniitr-itionatl well-belig.Ill terms of st(rategies to assure access to foodfor households, even in the faceOtf IPV. a distinction can be made between price and supply stabilisation andinfrastrnItlure dC'elopmncit, both 
)fwhich are nomr-targetecd
other target-group-orietef projects. Tiese are briefly discussed below. 

inte vencioris, and 

Price and Supply Stahilisition 
)omcstic prices can be snoothed by keeping quantities supplied anddemaiided in propoirtlon so that a targc'.d price Is'lchiand of itsclf. however eve. Price stability in•os.110: i'•ll l 
 S ppzconsnptioi xariabilit5 

does not representesen a1i(,{1\'lllIgoal which. ifachieved. implies thate ,r)list
is iitigated. Supply and deiiiand may both fluctuateupward and doxwnimard sV nchronouslYV, keeping prices stable.stiibilisationi Similarly, theof prices, nminciisc IlctLaltions in demand for certain segmentsof'the "ppulation. Thus d 'u s"dabilisatio accountirg not only forr i ""resfactors.vaetriabiin prJi-ces and inCOnIICS, 
 butl also for thle corre-lationl he t~ven these two
Stabilising the supply of lood at tile national level can be achieved through a
 cornbination of stockiig policy and trade. This relationship is captured in tileidentity at the bottom of p.316. Thegovernment chooses to reduce 
most important lesson is that, if thethe presentconsumption and production, there are two options: tlie first is to change thestocks either bv increasing storage 

and future gaps between 

or drawing down existing reserves; thesecond isto adjust the levels of nteimports.
For exploiting trade opportunities, tile lalent of many developing countriesis !hat the instability in world grain markets has beenia major cruse of foodinsecurity. The question arises as to whether tle prospect for increased globalinstability in production and, perforce, prices represents a hazard to developing 
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countries. In turn, is stabilisation of wvorld prices an important or affordable 
proposition for food security ill deve:loping countries? 

First, the cost of stabilising world prices would ldeextremely high, probably
exceeding $10( billion per \'Car (SVCdbCig, 1984). Second, een if this were 
feasible, in few countries did cereal import bills represent more than 10 per cent 
of total import expenditures in the early 198(0s (Svcdberv, 1984). Thcrefore,
smoothing prices on world foodgrain markets wouId do lit Ieto stabilise foreign
exchange requircm cils given tile importance if tile prices of other imports. 

Third, Vildes arid Kon0cdrteS (1981) indicated that national-level food 
security problems do not arise primarily out of price instability,on international 
markcts. Rather, real income \iriaibility dec to domslic production
variability. as well as changes in the \olinte (not price) of imports, are the 
nlliajor COt,laillt, to naionlal food security. 

xtcisijc lv argued that is a better and cheaper way to
aldress this pi1rolli thai n tlcr stocks. TIIis iCw has also been exprCssC by
Siann\,alla (19S4, p.5) who stated that 'the central mCssagC is thus fo: the 
illdii\x CSChC%, itpolicy of holding large volumes of domestic 

It has bcen \. traid-

llCOtlItr\ to 
stock to cope \hInssihlc harvest shortfalls. becaiuse tile fiscal costs of doingitp 
so can lie quite high.' Insteal. reliance primnarily on the market is commended,
although nmiutailling a wcll-nianiag-Ld small security stock of artound five per
cent of grain consumiption is suggested tsan elcment of ainational lood security 
progiitnimc (McIl tirc, 19I ). 

Furthermore, if itcotryl follows aii opeln ccIlonlV aptllich to stabilising
supplies, this does '1(ot nCcessarily result illunstablC prices at home de t 
unstable iriport prices. Rather, tliere is the potential for inulating domestic 
prices from tihe vacaris of \6idly fluctuating \%,orld pri-cs through import
subsidies and imrltt tatriff1applied in years of high in, rn .titoial prices or low 
internltional prices, rCspcctivcl.\. 

There are exceptiins ito thIs logic of tuing traldc ratier than storaIge to
stabilise consumption. The first exception is raised by a precipitous rise in grain 
prices. The obvious response to this problein isthat ecomntries can hedge againstsuch possibilities !y trading ill tile caseInutures. The second exception comes ill 
()thldlockCd countries with poo r t r;lnsport infrastructure, where trade rilay be 
prohibitiv-.y expensive. A third exccption vould be when a certain country'simports represent such a large volunie that world price may be affected by its 
traie actiVities. This prospect of ine lastic supply of inports, however, is limited 
to a few, although imiportant cases. Fourth, and most signilicalt, is tile case of 
those countries which are nearing seIf-sufficiency. A good harvest may result in
it heing a net exporter; a had harvest means it would bc a iiet importer.
Incieased variabiitv may cause more frccuent shiifts iii a country's market­
clearing price, from" the 1F013 to CIF pricu or vice versa. Given tle evidence
thiat these price differeniecs caru be on the order of 101 per cent insome African 
countries. this strongly comirneds relying un stockliolding between periods
and lr'iioting intra-regiona ltrade, rather thaviinternational trade, so that a. 
COlntrv cin avoid switching f'ronm an FOB to ICIF price. 

Illthese scmi-subsistencc countries where relatively larger buffer stock 
operations are appropriate, tile expenses should not be overlooked and thus their 
size should be kept to a minimum. One reason isthat there are diminishing returns 
to expenditures instabilisation schemes, naking fiscal costs large. It is also 
difficult to sustain storage operations, especially when two or more bad years are 
strung together. If two or more good years come in succession, the grain in 
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storagC May be ield for several y',ears -- indeed, 	 a veryFurtiermore, puhlic stwrage opeortlns supphni priv t 
costl lttrp-rise. 

stores (Newberv and
Stiglit, IU81 ). 

'hlle
qucst tin theii arises at' ',., 
 countries still stiffer the COInSeqLICIIC'Sof'food insecurit s nianilfs'ed b1wcOiisuiiiptioi instajbilitystorage opportunities prsist. (ne 	
'len trade and answr is found inthe difficulty of financingfood imports. 

exchangce 	i 
iis can be unuc quite a bniden in successive years Nvhere fore igntlils and domestic p7rtoduction are lOW, and international pricesare high, resulting,in large import hiih,. In tire case of'smlall and poor countries,these dfil'lht1tics nr flnrrfir compuLHnelCd by tile problcms of gaining access toneeded Capital from the international lini+''cial communlity. 

)ne response to such prollfris has hen the extcnsion of thf. IMFComllp satory Finance Fatcilit, ((IF). Ihis facilil is basically deigncd tofprOd\lc lun l l+pa riinirt support to comlpensat ftnrlitripiit)is 	inicreasesill the Cost 	 oflcerea'l imports. Itenables countries to stabilise deiand forcereals, in 	 bo11th urban rid rural areas, \\ hcre it Was pics imOslv impossible.There mav 	be drwbacks to this scheme and a need for furthcer niodificat'on(Iluddlcston el al. 1984).' Ncvcrtieles, it represents incorlmplemenit to 0ther food 	 inportantlid licasuI'Cs ,and acts efTcCtil, is anl insuranceCnnIll torCigi CXC.laingC rese.vC sv"Ccn. 

Infrastructure )ev'elopment 
fllro\ d atrketing inf astiructur', both for agiricultural inputs arid foodcrops,is ,0nothr lrititni mn+.Ithtod tor reducing consumnption instability in the lace OfII'V. More 	 integrated inct ir riarkets will 	provide an outlet to cope vith tilepIeIIthial cr',,effects it oir'i;inces which accompany IPV. arid integratingproduct mia kcts s'.illmitigatc the impact offaIal productioni variability on localprices 1\ facilitatin tile floim of goods and services from oe geograplical areato anthr'1 . 'Iik iln effect rcelL,+S the link bet\ecn tue Supply 	 situation andprice in a given lcallity thiheb\mIaIoccir 	 adIu,,ssin+- the prtblcI of fluctuations whichclue to local mnrket Con1ditins (Anderson and ROullassC,is also likcl, tha 	 1985). Itmarket investmunts \sill encourage risk-siaring over abrtoadCr popnlltiorr. ; \well asffacilitate the irnplincntiation of targeted ardion-targetCd sCIheme.s dCSigd to reduce tIne effects of' luctuattios. 

fRduecin mrktirg mar.ir pIrwoved 

eslcciallvil+Ita(I lsU.ltothe iarginal f1-arcil fllo may Ibec 


irih ilristritcture will be 
p1r)odu-l..cr Of aiCereal grain ill 	 a net constuer orir'IV iIVen Ne'a'r. lo the extent tlat the differencebctwcen frngaie ain d narket lprices Can be rcdunCd, sO 'ould tire magnitti deOft lte price 	change \0Cher tnnlarinal pithcer ssvhitclies from tposition of beingtstir lus to 	 dft'icit NIrmr1r. mus,the leVel of variability would be rcduced, atleast ill tenis of cical prices itnot inicomries. 

largeted Programmi tines 
If a go.crnri t sihilics aggreg.ate demand through a combination of hufferstock and trade olicics. tile nutritional well-being of'crtainhoushold typesIncluded oniiig itt'hec 1 	 iifc i1iIi nmdpri ,le thai tthli Jtntv arcoinstrahiytii 	 thitthe foreign c\cth.urgcItni ,ictse Irom iticaitloris in ihc pricet's i nri-cercal e 	 pi+" 	 l,iis,that thereiilNir l 'ts rill 	 arecii ,¢t i cm,..;triiij fortheL'f)mhil,noi cl 

L. LtUtilrie, (andll till.I'coUre 'such assh reltil Icol me.', miiJfhIi MItd,Chtnldt,, supply or price sialbit .saitionira'desired distrihlliinal .:o1W 	 not haue tieSqi ,,rcc, iin

it.tci ti , s, ii'+Clilii t +'J+iusJr,, 

teriis i! Iisisting tire poor, for %%,orii consulption 
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may still be ill jeopardy. Just as aggregate consunipt ion is not evenlv
distributed, transitory shortfalls in consumption will not be cither. Green and
Kirkpatrick (1982) point out. lhat ulnder some plausible assumptions, for
.xarnple, a relatively sinall 2.5 per cent shortfall inaggregate consumption may
result in a dramati. It) per cent decline for 30 per cent of the population.
C(onsideratioji should therefore be gi\V'e iNmplemenling tar-etedto 
programmes to assureLfood secnrity for vulnerable hruseholds. 

Income-gencraling schemes and t ralrsi er programruCs, such as cmploment
guarante, schemes, food subsidic-, arid food-for-Vork projects. are types of
applopriate progra inmles to address the problenis at-riskof households
becoming Increasingly food-insecure. Nonetheless, tile difficulties of 
employing such neasures should tiit be overlooked. For example, food aidallocations traditionally are not responsive to vear-to-vear fluctuatoios ill tilefood situation ill recipient countries. In fact, given the surplus disposal elerIient
of food aid prograrmcs, the Iuaritit, of food aid globa\lly progralmed
counter-cyclical to lie needs tif decloping countries. This makes for 

is 
a

situation, such as inthe carly 1970s, Mhen food aid allotlnerIts Were reduced 
despite acute need. 

glrnploy'rnerit-ieneratitl scheres ae anllother Inecharlisni to counteract
variability in production (Gcenough. 1982). Few countries. howcsver, have
either the manaiaerial or financial rcsour,:es to operate flexible ernploi'ent
progil; ines. Tihe fact that tile years of lo)\ production ale tile years when
dorIieslic resources are most scarlcT. ald tlhe nCCd lor eripI)vinenit gencration
most acute, is a pro-csclical problem which rcduccs tire likelihood of r;ipid ind
meaningful governruent respionse. Food-for--%ork projects, which use dona.Itedresources. Inia have lile advallties of being viable irai rimeof severe domestic 
resoruirce cons!raiits ciused by a Vear of low productioi. Furthermnore, food­
for-\york provides not on!ly ernloyNrient opp,(,:'lunities but, as a wage-good, isadditionally beneficial in Iyear of shortages. Such enploymen t and inconle­
oriented prograinics come closer to taking ICCOnlit of tile fundanenal cause
of poverty and fanlinc isidentified by Sen ( 198 1) than di)price stabilisation aid
subsidy sclicnics. Yet, the use of targeted food subsidies tmaV Also be a policy
option . Food price subsidies ard lood st;inp prol, ra rues have been shown tobe an effective way of transferring income to the poor (Pi rist rup-Andersen and
Aldermran, 1Q84). Consideration could be given to itnploying a 'flexible price
wedge,'which could be made relativelv larger in lean years and smaller in years
of high output. Likewise, th experiences from Bangladesh illustrate how
vulnerable gro up feedinrig prograniiles can le expanded in ears of low food 
consumption, either due to firobleins of availability or incomes, to Protect the 
poor (Cutler, 1985). 

Another tarCcd stlracgy is the vxarious forms of crop insurance 
progranmnes. The results of this approach hive piYO-ed lisappoilltitrg, filfilling
few of its objecti\es. Inl additioni, crop insurance runs the potential of 
promoting greater inequality' anmud d,ing little to help tliosC in greatest need(Hazell, Poniareda, and Valdes, 1986). Simply, the landless wage labourer or
snall farmer will benefit least from this forni of implicit incone-transfer 
progranrmmne. While there are spinoff benefits, such as reducing risk to
producers, and thereby encouraging greater investmient which in turn will both
Increase production and possibly promote increased labour absorption,
caution must le exhibited in applying tiis strategy which has high
administrative and budgetary costs, anI has been chiaracterised by moralhazard problems. Targeting of its henclits remains crucial, although tire
targeted employinert-generation sclhemiies arid food subsidies Will probably be 
more successful inachieving welfare goals for a lower cost. 
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A further type of intervtleiOll is to improve accesslto con)inlp1itiol1 credit orto ellhinlce tle ;abilityv to slve througlh stocking beha'viour. As fluctuationsincrease, tile abilit\ , to adlust inter-leiporal ncoltnum-iton lbccomesurget. "'le goal is t morerdCuc: tile elasticitics ot consumption variabilix' withrespect t,.inconie 'ariabilit,
and 

iis relquiles that financial markcts functitn'l wellthat tele it)not ditscriinate against th1e lhN)r. In this regard, specialirrangerents for repaving, loallS aLd pI1+curilg credit may be required lr the
poor with little collateral The ability ot the poor
constraned not oil]\ h\ access t 
t)smiloo)th Consumption isinstitntions +ild ficilities butpoor's nlanning horizon Ilso belLise tIle0 s nlldolutbtdly shol. TIhey have to he t1ore concernedwith sLrviival and co)ping il the preIcnt than \\ith ibhout what theboulljCCttirill1


future will portind.
 

Conclusion 
In this paper the eflects oi il.re+asLd production iritb lit\covii allcel. (IIPV) andonI consuNption ha\v 1ce indiscu,,>ed. Naiiloaril-levei data and
polic', options, were' explord heeatise
fo)d )llecoolll t t lie Colllitr\ ifthe direct link het\\cen the macro­
wIs hounl 

id the Iiir-fThd eConomyIV of tIle household. Ittat ()il\ll a ill proportion olexanlinledL did the+ 3S developing coutilleliscCil phlctiO n vtriniibilitv increase ,isnifliintl25 \Cars. Nlulll\ariat anal\'sis Shows. 
oxcir tle last

er%tC% nerc1sedho'\ evl) ii 5ariability t1'cerlal production doe)Cs significaitl incrCeilsC food consumption varialility but\0111 ;I LIcrLC,,illg Mll'-11iril lit . (;rowth in1 per Caplita incomeincrCss ood COiiiitlltioil not only\ICsels
consuImption. Negatix 

but al.so lellds tr mrLe stalility in foodcoilsuptioll cons(lnices Of r rOdcLtliot flucttuatillnsire ainother llrlllfiaCM ion )f underdcvlh)inieirtlt Poor coutilllrieshouseholds are illd poolbesct \\ith collstrlints, IbLtile\ strlt+'tur l or nt. which limit tile
ability 1t prevnt+ll, ald thcr,.ilfter to coe)C wkith IPV. lhese c(omstrainls wxilllreiy )eo\rercomc i the course of agriculturl d.IL MCni 1nd coottliC
 
growth. "Technlnogh)icalchlange \il increascs oulput. creates employrment,
Moderates prices, 
 miali.ro\,,
 s taketintegration and efficiency are the goals ofdeveh)loment. They toto represent the long-terirm solutions I'orprotecting thepoor lrom t)e C cts ]eitix
Of 1PV.and [he need for de\ eloping tIIde, stora.C,pricing policies which mIitialte the coiiseqtlielLe,co1nsumlplion f4 p)otr hnous 

of instability oin flhehtlnlds is stressed. Illaddition a variety of targetedstrategies flu iniprovCd &-cCess

generationul. 

to ) lood through incolie tansfCs. em plovnment
priceL subLsidies, an1d colnsump1lrtion credit to prolect the poor frtom11nutritional problens xvhich arise out of variabilily \\Lrc presenled. 
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