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Introduction 
An understanding of food consumption paltters and pvramcters is lun
damenal to(predicting the effec's of policN changes on households with 
different characteristic', Ilnirlnlr. Falcon. .n-d Pearson have argued 
that uisaggregatlion b\ icom,' ,:lass aid legion is 'itl t aiv anal'sis 
of constimer choice, anid the 'rmulaacn of enlightened f'ood policy.2 
This paper illusrl aimeilrodnlogV fori, ald ;1pplicriliofi of'. disag
gregi ted flod policy al,.isis predictirig the impact of chant!es in in
coilic'; and price" on food eneigv 'i.e.. calorie) intatke aiong different 
population group, in Sri l.a.a. The data ued to analyze the food 
acquisition Ih'h',"or of hu1eholds are f'oi1 the 198(0 81 1 abour Force 
and Socio- Econoinic Snr, ey, conducted by the I)eparmtnlen ;f (_ensus 
and Statistics of Sri Lanka's Ministry of' Plan Implementation. The 
survey wais designed it)le nationally. sectorally, and rcgiorlliy renrp
sentative. The coi umption and expenditure Gatla were collected dur
ing a 7-month period, from the beginning of October 1980 to the end of 
April 1981. 

Food Consumption and Expenditure Patfterns 
In Sri Lanka, 81( of' the 3,058,000 households live inrural areas, of 
which 9'f' reside and wo)rk on planiations. This latter group of rural 
households mak-es up what is referred ro as the estate population and 
will be disti ngu ished a, ,;uch i'rom other rural houscholds for" tile re
ma;inder of this paper. N idtccii perceai of the hctusahoids in Sr Lanka 
live :n the tirban areas.' The average household size f'oithe entire 
island is 5.2 persons. while the average f'or the rural areas (cxcluding 
those living in the estate sector) is 5.2; estites. 4.6; arid urban areas, 
5.4' 

Table I provides data oil each commodity group's mean share of 
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'FABLE I 
SHARE OF HOUSEHOLD BLuLGETS ALLOCATED, QUANTITIF.S CONSLMV.D ANNUAS IIN, AND SU CRFIS OF CAI ORIES CONSUMED By HOUSEHOLD, COMMODITY 

GROUP, AND ENPE NDIT'R D. IAi. -IIsi.AN, 1980J81 

l NMI'N II I I R I) (;i 

COMMODITY GkOIP 1 4 h 7 8 9 l A ERAGE 

Share of household budget 1%1:
Rice 30.7 29.0 27.5 26. 24.7 '. 21.9 19.K 16.9 10.8 23.1Wheat flour 1.9 2.2 1.8 2.3 21) 1.7 1 !.4 1.2 .5 1.6Coconuts 8.1 7.3 7.0 6.7 6 7 t3 I 5.6 5.2 3.6 6.3Bread 4.1 3.7 3.9 3.5 3.5 I' 1.0 3.2 2.8 2.4 3.3Condiments 6.0 6.3 5.8 5.9 5.9 S.8 5.7 5.3 5.0 3.7 5.6- Pulses L.O 
 I . 1.5 1.6 1.7 1 7 7 1.6 1.8 1.5 1.6Other grains .3 12 .1Meat 

.3 .2 .2 . I04 .04 .03 .I.4 .5 .5 .7 .9 18I I! 1.4 1.7 .9Fish 3.8 4.6 5.1 5.3 5.5 5 'v2 6.3 6.8 5.7Sugar 6.1 6.4 5.56.3 6.2 6.2 0.4 0.0 5.6 5.5 42 5.9Oils 1.3 1.5 l.( 1.6 1.7 17 1.7 1.7 1.7 1.6 1.6Roots and tubers 1. 1.1 1.1 1.1 1.0 1 1 1.2 1.2 1.3 1.1 1.1Milk products 1. 1.3 1.7 1.8 1.7 2.1 2.2 2.6 2.7 2.7Vegetables 4.0 4.1 2.04.2 4.4 4.3 4.1 4.3 3.9 3.9 3.0 4.0)Other foods 1.1 1.6 2.2 1.8 2.4 2.4 2.4 3.2 3.2 5.1 2.6Nonfoods 28.9 28.7 29.6 30.8 31.- 1,.1 34.8 37.3 40.6 52.3 34.8Quantities consumed
 
(per capita/year):


Rice (lb.) 149.5 193.8 213.8 226.8 243 7 26i.t 279.2 290.4 307.5 300.6 247.1Wheat flour (lb.) 9.6 15.0 14.7 21.2 19.9 19.5 2N.5 20.6 21.6 14.5 17.7Coconuts (no.) 54.0 6t'.0 77.4 83.3 91.9 99.4 109.8 115.1 13).9 139.9 97.0Bread (lb.) 22.2 27.1 33.6 34.4 39.1 39.4 43.1 53.5 58.0 81.0 43.2Condiments (oz.)* 256.8 337.5 373.t) 419.8 463.8 510.9 571.0 642.0 693.1 821.1 505.3 



Pulses (lb.) 2-2 4.2 So1 6.1 .9 7.9 9.4 l0.9 13.0 16.9 8.3Other grains (!b.) 2.7 2.7 3. 1.5 1.7 . 4.8 .8 .4 1 6 Meat (lb.) .9 I I 1.4 2.2 3.2 3.1 4.6 6.0 8.3 16.7 4.8Fish (lb.) i10.1 14.2 18.0) 2o 7 23.7 26.6 ... 14.1 42.9 50.7 27.4Sugar (oz.) 154.5 220.3 266.4 293.4 320.4 375.7 410.4 442 i 536.2 670.3 372.0Oils (btl.) 1.7 2.4 3.1 3.5 4.1 4.8 5.2 5.8 7.3 9.3Roots and tubers (lb.) 16.8 1,4 49 I( 15.5 
4.7 

18.) 19.4 1 9 2,5 25.3 18.6Milk products . 3 ..... 
V tgetab les (lb .) 44.1 L.7 4 7 2 . 75.7 1.8 93. 8. 1e?9 124.1 80.7 

-Other foods 
Sources of calories (7r): 

Rice 52.5 52.5 51.2 49.8 49.3 49.5 47.6 46.6 44.4 38.0 4&.IWheat flour 3.4 3.9 3.1 4.3 3.9 3.4 3.2 3.1 3.0 1.9 3.3Coconuts 18.4 17.8 17.8 17.6 17.9 18.0 18.1 (8,0 i8.2 17.1Bread 5.9 5.6 6.2 5.8 6.2 
17.9 

5.7 5.7 0.8 6.7 8.8 6.3Condiments 1.8 2.0 '4) 2.0 2. 1 2.1 2.2 22 2.3 2.4 2.1
Pulses .8 1.1 1.2 1.3 1.4 1.4 1.6 1.7 1.8 2.1 1.4Other grains 1.2 1.1 1.1 
Meat 

.i .9 .8 1.6 I.1 12 2.4 1.3
.2 .2 .2 .3 .4 .A .5 .6 .8 1.5 .5Fish 1.7 1.8 2.1 2.2 2.3 2.3 2.6 2.4 2.6 2.5 2.3Sugar 4.4 4.9 5.6 

Oils 
6.0 5.9 6.3 6.3 6,.5 7.2 8.8 6.2

2.5 2 3.- 3.2 3.7 3.8 3.9 4.2 4.6 5.2 3.7Roots and tubers 2.1 j.5 1.2 1.2 I.0) 1.1 .1 l.0 1.0) 1.0 1.2Milk products .7 .8 1.0 10 1.1 1.3 1.5 17 2.1 3.0 1.4Vegetables 1.9 1.5 1.4 1.4 1.6 1.3 1.2 (.3 I.3 (.5Other foods 
 2 2.4 2..! 2.8 2.3 2.6 2.9 2.8 .8 3.8 
1.4 
2.9 

SOURCE.-Calculatcd by the author from the raw data tape of the (I980"8! Lhabour Force and Socio-.lconomic Suier,'" conducted b%the SriLanka Ministry of Plan Implementation. Department of Census and Statistic,, Colombo.This c-)mmodity group includes chilies, onion, garlic, cumin, fennel and nathe sc-d. corianuer. maldie fi,h, ginger. timeric. mus ard.tamarind, goraka, salt. pepper, vinegar, limes, and a few other le,,, important condiment,,. 
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the household budget, quantities consumed, and share of total calorie 
intake. These data indictte that a single staple, rice. plays an over
whelming role in the food economy of Sri ILanka. It is thc major rood in 
the diets of all Sri lankans, regardless of sector or income. The next
f1lost important co od1111,it, contrihution and budget share isin cAloriC 

CocoiIII. Like rice, coconuts are included in the fooL haske: 
 of virt,
ally all Sri l+ankan households. Not only does polic affecting the 
consumption of rice and coconts determine nutrient intakc. but rice 
and coconuts are il >thtOle1o most important agriCulturl'al co,,immodities
produced in Sri lanka. IlJhus,, thes direc+!\ link proCduLctiOn aind con
st.mption in tile fod ss tem. lheir dual role %ill lhediscusCsd in 
greater detail helo\\. 

)her colmdity erotups ha "iu1porlint shames in the mo0'usChold 
food ha-kt . ra specimhl\ itpotanit tomr irotll householdsi. vwheat 
flour especiall\, important ftr c,,stethouseholds. ind sugar. together 
w.ith rice and cocontits, iak ti Illmpore than 80, of htiseho .; calorie
intake. Yet these colinmodit_ groups make tip a much smaller share of" 
total foodc \pnlitur s. his indicates that .hiile the\ ,iretile major
sLrce o1caloric , other loo(; caFImmo1ditiCs. such a', plotCin-rich ;tniilh
food or vitamin- aid minr-ich cOrldinllis and fruits ,re also iiii
po:i.,t in the Sri Ilankari diet. ( )hioutl\h ho.>sehosld do0 not coiiSider 
just the 01tlmbeh r of calories \ lel Jlihasiirg food. 

)thr impotiiant findiugs inclide th incre in the hudget shares 
aid quant ics of hi.h-quait protein-rich foods (ileat. milk, and. mllost 
important, fih that comnic ith increlises inC\peiditure,. For eX
tmple. the hidger shile of neat increascd roiu tiles o cr the income 
targo While the actual quiantity of it productscnlisulltld increased 
-illost 17 liime,. Sinihirls , the budget share for milk products in
creased v arid One-half' tirnes between the lowecst to highest e\pendi
tmre grotips, as the percetnitage of households that purchased these 
products rt;e rom less .\mirng,than 20 to almost 90. com parable expenditure groups, n1iorC high-quality f'oods, such aid fish, lireas meat 
conStlulltm i easin ii rlharti 


Anoher point to be 
 made is that vihlrally all co-nnredity groups.
inchding taples., lre consumed in harger quantlities h o atIi1useholds 
the higher end of the income distribution despite declining budget
shares. tis, any subsidy on Loominodity prices of major staple foods 
(such an bread, oil, rice, and lilugar) will, in fact, transfer a larger
absolutC amtount of inciome to the rich than to the poor. Although the 
poor wuld be helped more, relative to their neds, there would be
high economic 

a 
cost in reaching those in need through an Utargeted 

food subsidy. 
Some tindings about the consumption of minor crops ire also ofinterest. Fe-v pulses, tpotentially low-cost protein source, are con

surned. Roots arid tibers, a potentially low-cost calorie Source., ale 
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also Consumed in small quantities. In fact, if costly white potatoes, 
which are rapidly becoming a favored commnodit\. are excluded from 
this category. the contribution of roots and tubers to the food-energ. 
intake and the budget share becomes negligible, even among the poor. 
Also. onl small anounts of other cereals (i.e.. maize. millet, and 
sorghum) are consllAIrrd inI rural areas, and vi-tlually none are con
suIned ii urban reas and on estates. Thus. the potential nutritional 
;r1pact of, these crops is limited b\ their small >.hare in the 
food basket. 

The corlllodilt\ of wheat lour. as distinguished from bread, is 
generall\ not consumed in increasing quantities tter the third decile. 
Ho.C\cr. these all-islnd figllres do riot capture the 'ict thul tKc aver
iaeC \c'kl't tOIISlllap1IOn Of\\ h t lour 14.0 pounds perOL .7ari\and 

capita in the tirban arid rural reatIs. respccti\el\ , ille it iS 75.2 pounds 
per C.rplrta Onl the eslittCs. In atddition, the high he\ Cl of cOrISr,r'tion oil 
tile etates is ickiti\el\ stble aCrOss the Cxpcldittlre distlribtUtion. 
I hius. \,let f lur js Ctcll in ,,utficient litillitile, Illln g tile poor to 

reCpreseci ;IpossiblC ,ffleti\C \ehiclc for strbSittilrig the collsullpt oll 
of planttito rk,,e,. I lo\I e \C. this dole, \ o ld beo.% i erC caCre 

necessiar\ to assurc t thtre bakeries arc not able to purchrase the lo\k
priced flour to ploducc tile brCtd beiric CoisMIled priarilv b\ higher 
incomC iirMnilie', in the urban id Itirl le. 

[ablc 2 Shim s that caloric intake incrteases nIarKCdl\ .\%ith rising 
per cipital e1pnditures. For a gi\-C C'perditurC decile. Ctlle house
hold,, havc thc highest caloic and protin intakc, follo\Ned b\ rural 
households. \xitbhurban house hold's huv\ing the :O\est. Ihiese findings 
arc nediuied ) the fact that the ',iid share i,,highest on the estates 
and lo\csl ii tile urblt areas- (see table 3) aid the rupees expended 
per caloric i,,hilighes illthe urban areaS becaulse there, as discussed 
above. a diffcret consumed, consisting of a largerbuindle of goods i,, 
qu;illtit\ of Cxpe riSC sources of caorie,, especiall\ meat. rilik. arid 
fish. 

It is siinliarl\ interesting to e xamine the montihl totad per capita 
expenditure leels of households ranked on ;in all-island basis accord
ing to their calorie intake table 4). The data sho, . as expecte.,, that 
total per capitia expenditures increaie for households in successively 
higher deciics of tlile distribution of calorie intake. What is etspecially 
notevorthv is that for comparable levels ,'f caloric intake, total per 
capita expenditures of households are markedly highet in urban areas 
than in rural areas and are sornewhat higher in rtral areas than among 
households li':ing on tile estates. Given that food prices arc not higher 
in the urban areas, this suggests that for :omparable income levels 
urban households are at greater nutritional risK bc:ause of' the choices 
they make as consumers. Nonetheless, the siare of households that 
fall beneath the all-island cutoff point, which distinguishes the lowest 



TABLE 2 
AVERA, DAI1.D (-'(10RIE CONWlMI'TION PFRRAllV-l\DIIP1 ! I NI ' II AND PI R ('\PITA 

Ill P1 R CAITA 1 APL\PIPN ltA RI l)fI I .N ) S1i or. 1980,81 

CAI ORllS PFR AIM(' I I I.'.Q 1l" Ml ,"I 

t'.lt "( I)s' IoiIIs PI(' C XP i 'APe I)a 

EXPENDITt.RI. Ib n Rural .\1l- tan Riurl All-DECIL Areas .\reaN lstates IWand Alets \reas I stie, Island 

I 1.466 1.611 1. u,-t . 7 1. I i, 1 . , 1 1.2122 1.2212 1.853 2.10 h 21.S8 2.1141 J..4 1 , I1- I.' q 1.590
0 2 Th'1 2.28i IICS I S ,ll 1,7882.'SO .122 


J 2.282 2. 2 2 I 2 I,8s I.' 7 2.047 1.964
5 2.)7 " 6 1.'8 2t4 1 2. 4.I I 87 2.269 2.113
6 2517 2., 1 . 14 2.s' 2.I2 2.II 2. , 2 3017 2'8 1211 ;.2lI "2 1.124 2130 2,8n

2
2,1, 2.5198 2.8, 3 9 1,'i 1, 1,81 2.248 2. 16 3.221 2.6669 1,082 .1, 4 l2.7 2.1A4 4. ')1 ;li0 2.971 

10 .172 4 248 .. I'.l(14, 1,M" 21 1.754 3.261A\ erage 2t2) 2su" 2,o'4 2-Il 2li5 2',7 2,418 2.2410 

S(,t ll I- iletilated th\ confl rtu intotdtii tIres lie qu nilicitlis Ciiiisiiiied (it the 221)liod colslloditis onltiiled II the IM 1r e\t% da, tiPe it the " 198, 81 I ihoUr lorceand SoCi,-'.co~nonili Slilre, . '.,ondit,d h% the Sr I anka Ministr ol Plan Iniplententa
thin, lW partinpr ote antUiit itI itid Siallstics. ("oitllhO.
 

No -I- ,pettlhfitiile dcilue iI Itis ,tlldIth Iu['0 
 Inig tableCs %erC deterni ned byrtinkin-4 ldlthe hou,,cholds li iiu ifl i H ialt dICiS., fiial IIc:I,. nd OInCsL es aCcoi ding to
coil reported Cepenkdinures 

7 
per caplia 'hua . 10'1; of the houisehotld,,S. ol an all-island

lst l,1in each dectile. Ile icttial it-off poinls beliseen Lic'iles is the sante for all,cctis Ihis niteans tht lhe' ,hme of llouscholds Il ecl docile for a Liven secior does 
not make ip 10' " liitic hoids lis I inl lhi seclor. Tne first decile hid the smallest 
etpetidtuicr the tent h. the lairgest 

Il.\ I .II.3 

RI'Cs I.I1-iols SI RIs t5 il HP('\ P Nlti:'lnl)I Rl. I A t) ,J IOR. 198(0,81 

F:00t) SHtARI 

EXPI NDITUR .'rban Rural All)rcl 1. Areas Areas Estates Island 

1 .77 .76 .75 .76 
2 .77 .76 .763 .75 .74 .75 .75
4 .74 .73 .75 .74
5 .73 .73 73 .736 .71 .71 .74 .71

7 .68 .70 .72 .708 .67 .67 .73 .67
9 .62 .65 .70 .6410 .48 .54 .64 .52Average .66 .71 .73 .70 

Sou'cF..-Calculated from the raw data tape of the -1980/81 Labour Force andSocio-Economic Survey," conducted by the Sri Lanka Ministry ol Plan Implementation,
Department of Census and Statistics, Colombo.

NotF.-lhe food share is the ratio ofa householt's expenditures on food to its total
expenditures. 
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TABLE 4 

AVERAGE MONTHIIiY PER CAPITA 'XPENDITU.E (Rs/month) HNDAILY PER ('APII A CALORIE 

CONSI IMPTION DFcII I- AND SF-1OR. 1980/81 

Per Capita 
Daily Calorie Urban Rural All. 
Decile Areas Areas Estate Island 

1 172.49 118.48 104.34 131.96 
2 171.35 140.25 145.18) 151.57 
3 216.32 Iv.)67 165.28 176.70 
4 283.73 189.59 168.71 21 .59 
5 322.51 207.27 179.83 233.29 
6 362.89 230.97 203.40 259.58 
7 393.46 253.91 212.76 277.70 
8 447.81 288.69 251.11 318 86 
9 565.38 340.76 308.87 370.9 
10 705. 15 478.62 39 22 50.30 
Average 337.44 244.97 211.8 263.21 

Sotur . (alculated from the Ii[a data tape of the 1980 81 l.;-otm loice and 
Socio-Etcoroiuic SUrve, ." conducted by the Sri Lanka Mum,,tr of 'lan Implemcntation. 
)epartment ot (enus md Stusiitc. Colombo. 

expenditurc lecile. i, smailer in urban areas than in the rural areas or 
on estat,,. 

Estimating Price and Income Parameters 
Assessment of the effects of income growth and price changes requires 
mOving beond de,,criptive analysis atid employing econometric tech
nique,, to model the behavior of households tn acquiring food." The 
in!en! i,, !o estimate a matrix of own- and cross-price elasticities by 
income group in order 10 trace the effects of income and price changes 
on hounseholdd wilh different economic and derekgraphic characteris
tics.7 To do so. consumption functions were dircclly estimated without 

' placing restrictions oi; the parameters. 
A theoretical problem in estimating consumption functions di

rectlv is that not all houscholds consume all food commodities. Some 
food groups, such as coconuts. fish, and rice, are consumed by virtu
ally all households. and tne use of ordinary least squares to estimate 
demand functions is appropriate. But only between half and two-thirds 
of the households consume meat, milk, and wheat. A large number of 
zero values in the demand functions will bias the estimates of the 
coefficients. In addition, if functions are estimated using the truncated 
sample, they do ,ot avoid the bias, and they lose information contained 
in the sample." 

One method of dealing with this problem is tc use a two-siep 
approach for the estimation of demand parameters. The technique 
combines two separately specified functions.t ) The firs! is a binary 
choice model, such as a probit. 1 The second function to be estimated 
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in the two-step approach is an ordinary least qures regression I()1.S)
estimate using the truncaed sample of consuming households, includ
ing the intverse of the Mill's ratio its a regressor. le"llcrea'tcr, the probitestimates and the tincatled (O)LS can be combined to estinate the 
population parameter. I' 

.\ final m'ajor COnidratiOnin ,t1nlating incortiC and price param
eters ik .ho,,rue the functional h inl that pro\ ides the best lit for theobserved data. he log-oog ,+tudratic forum. sshich is specilied as fol
lws. C,nplm ed for ,acl: conmol,.dit, fulnction: 

InQ, lij k l i' l lU J.. ) • " ll1', 
+"y,lnrP • Alu/', il /.':.\'I' - " Amln/, (1) 

.l ('l- 't 

for households 1.2.3. n. sx here 

1 !s the ntlltmbher of oservations,
 
1n(.), the naturatl 
 log of per capita Col,,unption of corn

modit, i. 
LI'( II the natural log of per capita e\pendittires. 

Ilp, tile natural log off tle price of commodity i. 
In', - the natural log of' the vector of prices of all other 

cornnioditics, /. v hich does not include i. 
4 the ector of denographic and structural variables, 

and 
... a sutbct of,/ . 

The cross-price term, in tile models are included to reduce hiases

in income and Os, r-price paramleters,, s, well as to elucidate 
 trade-offs
 
in the consumption of ditf'reut 
fotds.
 

The vector of other independent variables. 
 ,. is included to prevent the income and price paraneters from picking Ip eLffect 
 that are
in reality attributable to household structuire arid other demographic
characteristics. A fe. variables were inc laded ii the Engel function to
do this. First is the ratio of aduh equivalency units to hoimsemold size.This variable conPCmensates for the effects that the age and sex composi
tion of a household of a given size have on the average per capita
requirements for the household and. thus, on the demand for individual 
commodities. 

Just as the adult equivalent index is a vital derographic variable,
so are household size :and an interaction term between househoht sizeand per capita expenditure. Together these capture the effects of econ
omies of scale in food purchases. 4 
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The other demographic variable in the models was a dummy vari
able that takes the value one when a household member is a farmer or 
cultivator and zero otherwise. This variable picks up demographic,
cultural, and price differences in tile population of farmers. 

Four other dumny variables were also inch! 2,jd i lie individual 
commodity models. The first takes a value of' one when a household 
resides in an urban area and zero otherwise. The second takes a value 
of one when a household lives on an estate and zero otherwise. These 
enable the models to pick Lip ho\, consumption patterns in urban areas 
and on estates differ from the patterns in rural areas. In addition. 
multiplying the log of per capita expendit ures by those sectorial dum
mies results ilSlope shiflers that test ,hcther the expenditure elas
ticities for Irban1 aleas 111d estates differ significantly fron those of 
rural areas. 

(ther ine ract ion terms betweeri price and expendituies e,'crCin
chided inl each of the 1mIodels to test whether poor houscholds are more 
price respots)i\e than other,. Some, ht\meve. \,Cre removed because 
of problems of itillicoillicariy with other variables. 

Eiiticii, s
 
Ariil\ ,is of t lie elaticities deri\Cd fl-tn tihe consumlption funclions for 

'specific coinlmod itIc prduIc'', several generalities. The elasticities 
derived from tilei Lctios, aie given in tables 5 and 6. First, the sig
nificance of the quaidratic term illi st of the eqtlaionIs is reflected in 
the decline in expe ldituire ela,,icilic,,thlt occurs ;isincome rises. Sec
ond. it v%as possible to estimiate the o i-price elasticities. by income
 
group, for man%of the commodilies, sIch its coconuts, sugar, ariJ fish.
 
J ihesC. to,tLstl]Il\ declci in IbsoltLiC valtie as 
incomes rise. The poor
 
are more responsive 
to price and income changes than the well-off. 

Also, for some commodities it wa%.s possible to estimate significant
wicracifon terms, betwcen tlie dumnux variables for each sector and the
 
log of prices or e\penditures. They indicate generally that the urban
 
sector wa less responsive to income and price changes than the rural
 
sector. Similarly, the elasticilies fot lhe estate sector are generally

higher 
 1hanlthev ire for the rural seclor in absolule terms, lint there are 
many instancLs in which it wi s not possible to estimate elasticities for 
the eclors because of millticoliinearity between the sectoral dummy
variable, ticmselves and the multiplicative interaction terms between 
them and the log of expenditures.17 

In general, the signs of the own- and cross-price elasticities corre
spond to expectations For example, in the rice equation the coeffi
cients for fish, coconuts. and oil are negative, meaning that as their 
prices rise, less rice is consum d. This is reasonable because they are
all used it preparing curries. As expected, the positive cross-price
elasticity of 1.19 for bread in the rice equation indicates that it is a 

http:expenditures.17


TABLE 5 

EXPENDITURE ELASTICITIES AND OWN-PRICE ELASTICITIES BY EXPENDITURE GROUP,
 
SECTOR, AND COMMODITY, 1980181
 

EXPENDITURE EI.ASTICITIIS OWN-PRICE ELASTICITIES 
COMMODITY/ 

SECTOR 1,)W Middlet ltight ,o" Middlet Ilight 

Rice: 
Urban areas .62 .43 .08 -. 62 -. 58 -. 58 
Rural areas .69 .50 .15 - .70 07 - .67 
Estates .69 .50 .15 --. 71 - .67 - .67 

Coconuts: 
Urban areas .61 .59 .29 --. 55 -. 45 - .25 
Rural areas .67 .65 .35 -. 67 -. 57 -. 37 
Estates .t7 65 .35 - .67 - .57 - .37 

Sugar: 
Urban are,. 1.02 .82 .34 -. 90 - .82 --. 63 
RUIa meas 1.0)9 .89 .40 - .84 --.76 -.57 
Estates 1.26 1.)6 .57 - .67 --. 59 - .41 

Fish; 
Urban areas 1.79 .31 .12 - 1.68 - 1.28 --. 35 
Rural areas 2.17 1.68 .50 - 1.68 - 1.28 -. 35 
Estates 2.17 1.68 .50 - 1.68 - 1.28 - .35 

Condmients: 
IUrban arcas 99 .84 .43 -. 57 - .57 .57 
Rural rca,, I.)6 .90 .50 - .51 - .51 .51 
Estales 1.06 .W1 .50 -. 51 .51 - .51 

Vegetables 
Urban area 9') .83 .36 -. 79 -. 73 -. 57 
Rural areas 96 .79 .32 - .79 -. 73 - .57 
Estates .82 .65 .18 - .63 - .57 - .4U 

Bread: 
Urban areas .47 .36 .21 - .33 - .33 - .33 
Rural areas .9) .79 .04 - .81 - .81 - .81 
Estates 2.3) 2.29 2.14 - .81 - .81 - .81 

Oil: 
Urban areas .82 .68 .36 -. 51 -. 51 -. 51 
Rural areas .94 .80 .49 - .51 - .51 - .51 
Estates 1.10 .96 .65 -.51 - .51 - .51 

Pulses: 
Urban areas .89 .71 .25 - 1.66 - 1.13 -. 76 
Rural areas 1.47 1.29 .33 - 1.65 - 1.13 -. 76 
Estates I 47 1.29 .33 - 1.65 - 1.13 -. 76 

Wheat flour: 
Urban areas .15 .07 -. 15 -1.33 -1.11 -1.11 
Rural areas .15 .17 - .15 -1.33 - 1.11 - 1.11 
Estates .15 .07 -. 15 -1.33 -1.11 -1.11 

M i l k * 
Urban areas 1.72 1.64 1.51 -1.95 - 1.57 - 1.16 
Rural areas 1.72 1.64 1.51 -1.87 - 1.39 - 1.24 
E'statcs 1.72 1.43 1.51 - 1.87 - 1.39 - 1.24 

Meat: 
Urban areas 76 .73 .66 - 1.13 -1.11 - 1.08 
Rural areas .76 .73 .66 - 1.13 -1.11 - 1.08 
Estates .76 .73 .66 -1.13 -1.11 - 1.08 

Root crops: 
Urban areas 1.07 1.13 1.27 -1.33 -1.24 - 1.24 
Rural areas 1.07 1.13 1.27 - 1.33 - 1.24 - 1.24 
Estates .07 .82 .97 - 1.33 - 1.24 - 1.24 

*This corresponds to the second expenditule decile. 
t This corresponds to the mean of the population. 
:rhis corresponds to the tenth expenditure decile. 
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substitute for rice in the diet. Milk and meat are also substi utes for 
rice, although their elasticities are small in absolute value. This may be 
partly because households revert to using iheir limited resources to 
obtain favored foods whenever tl"price of a luxury food increases. 
Also, in the rice demand equaLion the significant interaction term be
tween the price of meat and per capita expendit urcs indicates that as 
incomes increase, the tra,e-offs betv ecn commodities decre.,,;a: That 
can be attributed to a combination o!" the decline in the pure substitu
tion effect ild tile Cxpecte d lower inicome elasticities and reductions in 
the budget shares of rice as expenditures increase. 

Wheat woas the only conmoditv for which inlportant trade-offs 
with rice ,erc expected (at lcast for estate households) bill for which a 
robust coefficient \as not estimated. The problem might have arisen 
because all wheat is imnported and transf'olmed into flionr by a single 
miller. Theire is considerahl\ less price airiation than o'rother corn
moditics, which in this instancc pic,.l de, estimating cr,,,s-pricc elas
ticities from cross-scctional daia. 

The sien, of the incomeIC anfld okin-pricc cla',iCities for the other 
llajOr" COlodiies,.-bredcitd. And SLi--a-t is expected. 
For coconuts. a', inICOmCs ilncrease, houCholds become less respon
siv'e to prices. '1his is at iHtLci to itdecreasing bu~dgct share and 
income clasticit\ of demand combined v.ith tle reducto.in the value 
of the courpensated cross-price term a,, income rises. Bread. fish, oil, 
pulses. rice, and other grains ale all gross complements. '%hich reflects 
the use of cocontllts a allilgCredint inI man, recipes. 

An increase in the price of lice results in itdecline in sugar con
suinplion, The opposite is trtle of coconit. a gros,, complement to 
sl.ugar. In the LICmalnd fu nction for bre.ad, whiich is the most important of 
the conImod it iCs estimated using the tw.o-stage technique, all com
modities excepl fish anid oil are gross substitutes,. Most important in 
that regard arc the trade-of'fs beleen breail and cocoinuts. pulses, 
sugar. aind \sheat floil. 

Determining Calorie Elasticities 
The elasticities estimated ill the preceding section predict how, house

iold purchase, of coimodities shift in response to changes in income 
amd food prices. But understanding tlie implications of those changes 
f )rcalorie intake requires tie use of price and income elasticities of 
demand tor calories. To estimate these, the individual commodity de
mand functions are aggregated by taking a veighted average: 

II, = a', (2)(C, q, AM, / ):and 

E i= ia,+,, - (3) 
J
 



-,Ik Am (( %k . ('. ",-1R i I -,*it I I "DIIi RI (iRi t 1, -%,) Rt I  (I (OR. l9 (8 

Commodity/
Expenditure 
Group Rice ( tcoriul. Sugar (mdI mnIs VegetbIe,. Fi~h Bread Pulses, )11 

Wheat 
[out 

Milk 
Products 

Root 
C'rtps. Meat 

Rice: 

. 

Low" 
Middle" 
flight 

Coconuts:Low 
Middle 
High 

Sugar:
Low 
Middle 
Hijh 

Condiments: 

- .70 
-67 
-. 67 

- .05 
- .05 
-. 05 

-. 05 
-. 05 
- .05 

04) 
os 

--.05 

- .67 
-. 57 
- 37 

... 

... 

. .. 

.I1I 
-. 11 
- .11 

(44 
.04 
.04 

-. 84 
-".76 
- .57 

--.21 
-. 14 

.04 

.05 

.12 

.28 

-I I 1-
- I 
--. I I 

-

... 

... 

... 
---

... 
. 

- .25 
2-.5 

.25 

--. 37 
- .37 
-. 37 

- .06 
-". 
- .79 

.09 
.09 
.09 

.27 

.22 

.II 

.83 

.86 
1.30 

- .48 
-. 48 
--.48 

.30 

.30 

.30 

... 
.. 
... . 

-. 72 
.07 
.16 

.41 
.41 
.41 

... 

... 
.. 

... 

... 

.28 
.28 
.28 

... 

... 

... 

.4 

.19 

.19 

...... 

... 

.68 

.68 

.68 

.04 

.04 
04 

.25 

.25 

.25 

... 
Low 

M iddle 
High 

Vegetable:-:
Lo , 
Middle 
High 

Fish:Low 
Middle 
High 

Bread:
Low 
Middle 
High 

-. 02 
-. 02 
- .02 

- .0) 
-. 03 
-. 10 

-. 03 
-. 03 
- .03 

.19 
19 

.19 

... 

... 
... 

... 

... 

... 

-. 05 
-. 05 
-. 05 

-. 53 
-. 34 

.10 

- .15 
- .12 
-. 15 

-. 05 
- .05 
- .05 

.06 

.06 
.06 

... 

... 

... 

- .51 
- .51 
- .51 

-..02 
-. 02 

.02 

-. 13 
-. 13 
-. 13 

.... 

... 

... 

.07 

.07 
.17 

-. 79 
- .73 
- .57 

.0)5 

.0" 

.M5 

40 
.40 
.40 

.22 

.22 

.22 

.26 
.26 
.26 

- 1.67 
-1.28 

.3S 

- 1.26 
-1.26 
-1.26 

.25 

.25 

.25 

... 

... 

... 

-. 05 
-. 05 
-. 05 

- .81 
- .81 
-. 81 

.10 

.10 
10 

... 

... 

... 

... 

... 

1.10 
1.10 
1.10 

-. 12 
-. 12 
-. 12 

... 
.. 

... 

-. 2 
... 
... 

.90 

.90 

.90 

... 

... 

... 

.34 

.34 

.34 

.... 

... 

... 

.52 

.52 
.52 

... 

... 

... 

.04 

.404 

.04 

48 
.48 
.48 

-1.10 
-1.10 
-1.10 

... 

..... 

.. 

.57 

.57 

.57 

... 

... 

... 

- .97 
-. 97 
-. 97 

... 

... 

-. 23 
-. 10 
-. 10 

... 

... 

... 



Pulses: 
Low 
Middle 
High 

Oil: 
Low 
Middle 
Wigh 

Wheat flour: 

... 

... 
... 

-.06 
-. 06 
- .06 

- .08 
-. 08 
-. 08 

-. 09 
-. 09 
-. 09 

.06 

.06 
.06 

... 

... 

... 

... 

... 

... 

... 

... 

.. 

-. 04 
-. 04 
- .04 

. .26 
.26 
.26 

-. 16 
-. 16 
-. 16 

.44 

.44 

.44 

.37 

.37 

.37 

1.65 
-1.13 

- .76 

-. 32 
-. 24 

.24 

... 

... 

... 

-. 25 
- .25 
- .25 

.47 
- .47 
- .47 

.05 

.05 

.05 

.20 

.20 
.20 

.18 

.18 

.18 

.08 

.08 

.08 

- .25 
- .25 
- .25 

.17 
.17 
.17 

Low 
Middle 
High 

Milk: 
Low 
Middle 
High

Root crops: 
Low 
Middle 
High 

Meat:
Low 
Middle 
High 

Other grains:
Low 
Middle 

... 

... 

... 

.02 

.02 

.02 

.01 
- .02 
- .09 

.17 
.09 

-. 08 

-. 20 
-. 20 

... 

... 

... 

.16 

.10 
-. 05 

.04 

.04 

.04 

.24 

.13 
-. 12 

-. 05 
-. 05 

-. 05 
-. 23 
-. 67 

... 

. ..... 

... 

.04 

.04 

.04 

- .88 
-. 12 
- .M7 

.11 

.11 

-. 11 
-. ll 

-. 11 

... 

... 

-. 05 
- .05 

.05 

.14 

.05 

.16 

- .16 
- 6 

.... 

.... 

... 

.14 
09 

-. 05 

.02 
.02 
.02 

-. 21 
-. 21 

.21 

-. 17 
. 

77 
77 

.77 

.20 
.20 
.20 

-. 10 
.03 
.11 

1.03 
.71 

-. 05 

... 

.. 

.27 

.27 

.27 

... 
. 

... 

.08 

.08 

.08 

-. 67 
-. 67 
-. 67 

2.20 
2.2 

... 
... 

... 

.. 

... 

... 

... 

... 

-. 15 
-. 07 

.14 

... 

... 

-. 72 
-. 72 

-. 72 

-. 25 
-. 25 
-. 25 

. 

-. 05 
- .05 
- .05 

.12 

.12 

.12 

.09
.09 

- 1.33 
- II1 
-1.11 

-1.65 
... 
... 
... 

-. 25 
- .25 
- .25 

.31 

.73 
1.04 

... 

... 

... 

-1.87 
-1.39 
- 1.24 

... 

... 

... 

.88 
... 
... 

69
.69 

... 

... 

- 1.33 
- 1.24 
-1 24 

... 

... 

... 

-. 06 -. 06 

... 

... 

. 

.15 

.15 

.15 

- 1.13 
-I.II 
-1.08 

High - .20 -. 05 I -. 16 -. 17 .. . 2.20 ... .09 ... .69 - .06 ... 

NoTE.-Where ellipses appear, no significant cro7s-price elasticity could be estimated. 
* This corresponds to the second expenditure Iecile. 
t This corresponds to the mean of the population.
t This corresponds to the tenth expenditure decile. 
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where 

M, = the income elasticity of demand for calories,
 
Mli = the income ela.ticitv of demand for commodity i,
 
Ci = per unit calorie content of commodity i,
 

=qj the quantity consumed of commodity i. 
E,, = the elasticity of calorie consumption with respect to a 

change in the price of commodity i, 
ej, = the own-pric, elasticity for commodity i, 
eii = the cross-price ela,-ticity with respect to a change in the 

price of commodity i, and 
., or xj = the share of total calories frnml commodity i or j, respec

tively, before an income or price change. 

It is not readily apparent from equation 3) whether E,, should be 
negative or positive. Which it is depends on whether ,he calorie avail
ability fr( m the gross complements or from the substitutes for i is more 
dominmint. Nor is it obvious whether E,, should be higher or lower for 
households in the lower exp diture deciles than for wealthier house
holds. Two conflicting forces are ..t work lhere. On the one hand, it was 
shown ibove that e,, is always negative and has a higher absolute value 
for low-income honselolds. But on the other hand, one would expect
tha, poor households substitute more readily, changing their food has
kets more efticiently to mai taia adequate calorie intake as prices 
change. 

The price elasticities of demand for calories (see table 7)are much 
lower than the own-p,,ce elasticities presented in table 6. Clearly,
households adjust their consumption bundle to mitigate the deleterious 
consequences of risiPg prices for food. Second. most calorie elas
ticities are negative. %.hich is also as expected. Exceptions exist, how
ever. For example, the own-price elasticity of meat is greater than 
unity for all iu:,ome classes, but the elasticity of calories with respect to 
the price of meat is positive fo, all but the richest consumers. A rise in 
the price of meat discourages meat consumption, the subsequent sub
stitutian toward more calorie-efficient commodities increases the 
household's calorie intake. Among upper-income households, the 
lower own-price elasticity, coupled with less efficient substitution and 
the larger share of calorie intake derived from meat products, make the 
meat price elasticity of demand for calories negative. 

Also, for rice, the price elasticity of calorie intake is nearly four 
times higher itt absolute value among low-income households than it is 
for its closest rival, coconuts. This suggests that although the reduction 
in calorie consumption caused by an increase in rice prices is less than 
what would be predicted from the own-price elasticity, it is still 
significant. The large proportion of the baidget that low-income house
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holds devote o rice coupled with these households' reluctance to sub
stitute other commodities for rice resuit in an outstandingly high value 
for the rice price elasticity of demand for calories (see table 7). It is 
clear that any price policy concerned with nutrition must moderate 
sharp increases in rice prices. 

With the exception of rice and, te a lesser extent, coconuts and 
fish, changes in av individual commodity price, holding others con
stant, will not seriously jeopardize nutritional well-being in the short 
run. Once agair, this can be attributed to the small share that the other 
commoditic: nave in total caloric intake and to the high degree of 
substitution ,etween foods. 

Simulating the Efects of Income and Price Changes 
The following equation can be used to calculate the expected change in 
calorie inake from changes in real income and changes in commodity 
prices: 

,' = ' M(,A Y )- 4/t) + (Q? E(,)[(t' - P)/j'] + Qt) (4) 

where 

Q!= calorie consumption of the ho1!sehold ai present, 
, = calorie consumption of the houst-hold at time 1, 

y1 = per capita expenditures at time I, 
) = per capita expenditures at present. 

P) -= price of commodity i at time !, 
P,' = price of 2omrnodity i at present. 

A, = Income elasticity of demand for calories (from table 7), and 
,- cla-ticity of demand for calories with respect to the price of 

i (from table 7). 

In table 8 the per capita ,alorie Intake of rural house Thlds is shown 
hef',re and after eight scenarios. ; The first :our scenarios change in
come but not prices. That is, they assume that there is a perfectly 
elastic supplh curve or that the supp'y curve will shift to meet increases 
in demand with no change in prices. This iL,especially impoTtant be
cause the maior consumei-oriented food intervention in Sri Lanka is 
the food stamp program. The nature of this subsidy makes it, in effect, 
an income transfer program that does not eL-ect commodity prices. In 
the first two scenarios real expenditures increase 10%. The increase in 
the fiist scenario is 10/%of the expenditures of each household. In the 
second scenario, the eal expenditures for the whole economy are 
increased 10%, and this increase is distributed equally to all house
holds. Given that mean per capita expenditures for the who!e island are 
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TABILE 7 

EXPENDITURE AND PRicuc.ELATICI IFS Or [D'MAND FOR CAI ORIES. RURAL.HOUSElIOLDS 

i'XPENDI IURE GRoUi' 

CotlMyOliT Low Middle High 

Expenditure .76 .62 .28 
Prices: 

Rice 
Coconuts 
Sugar 
Fish 
Bread 
Oil 
Wheat flour 

Milk 

- .41 

--.10 
- .03 
- .0o 
- .03 
_ .04 

- .03 
--. 02 

.35 
- .08 
- .03 
-. 05 
--.01 
- .03 
-. 05 

.01 

- .30 
- .04 
- 0 
- .02 
- .06 
-. 04 
.-.07 

- .03 
Meat 
Roots nd tubers 
Condiments 
Vegetables 
Pulses 

.09 
- .003 
- .03 
- .01 

- .02 

.05 
-. )04 
- .0 
- .03 
- .01 

-.I0 
--. 02 

.0 
- .05 
.01 

Rs 3,158 per year, this represents an increase for each household of Rs 
316 per year. 

Under the second scenario, the per capita cflorie intake of the 
poorest expenditure group rises from 1,239 to 1,544. Thus, the incre
ifent of 305 calories in per capita energy consumption of the lowest 
decile is three time,, greater than the increment of Ill calories that 
results from the increase in the first scenario. 

A similar set of findings applies to the third and fourth scenarios,
inwhich income rises 20"; . With a 20% increase in total expenditures,
distributed equally among all households (tringing about an increment 
of Rs 632), the mean per capita intake among the poor rises to 1,849 
calories. 

The fifth scenario shows the effect of lowering rice prices by 20%
with no change in total expenditures. This has approximately the same 
effect on calorie consumption as the 1094 proportional rise in real in
come of the first scenario. It shows that for rice the absolute value of
the price elasticity of demand for calories is roughly half the income 
elasticity and that the rate of decline of the two parameters is compara
ble. Thus, a general consumer price subsidy and a proportional rate of
income growth will have similar distributional effects that do not favor
low-income households in absolute terms. This clearly indicates the 
need to target policies effectively-whether the policies be consumer 
s:;hsidies that lower prices at the margin, food stamps that redistribute 
i,,,.ome, or a rationing scheme. 

Finally, in the last three scenarios, rice prices are reduced 20%,
and, at the same time, expenditures are either reduced by Rs 316 in one 



'FABLE 8 
EFFECTS oF CIIAN(;ES IN lNCoMIN .\ND. RI(I PRI( s Till IR (' .s .\ otuR l".1sKl oR RI4i 'tflit-i 

CAI O¢RI[ 
 %iso-. 
al oriws per C;ipitai per [);i)EXPENDITURE CONSUMPT I___N
DECILE 1'X(i I1 I 23 4 "6 

I 1.239 1.35) i. 44 1.461 .8492 .,162 1.607 I.157 1.9721,617 1.7 -14 I .X 7 2 1 2. ; 293. 72 .0 415 1.940 .49 9 , 721 I 2.065 2.2X I195, 2.1I4 1.977 1.72 2.406188 2.184 2.25 9 2-! 2.132 2IJ-144 1.926 2.5452.292 2. 1S 2.4401 2.522 2.3076 2.331 2,494 2,1119 26812.481 2.504 2.611 2.J,70 2.495 2.6677 2.586 2,123 2.81)2.718 2.7"9 2.890 -892 2.S68 2.901 2.604.. 0622.716 2,87o1 2.S49 3.)21 2.975 2.,N6 3.19 2.7603.119 -3.273 ...._.1392 3.47' 3.138J. 3. 3.293 187 349910 3,595 3,713 3.647 .81 I 3.612 3.725 7-.7 . 3.829 

NOTE.-The following descrihe the price and income changes in scc narios one 
ihrough eight. Prices: In the first
four scenarios. the prices of riceand all other prices are held constant: in the second four scenarios, rice prices declined h_ 2!'; s hile a!! other prices remain constant.
first scenario, expenditures rise by 10':: in Ihe second and Incomes: In the
s Ixthscenario, expenditures rise h\ Rs 36 per capita. In the third scenario. expendituresrise by 20%. In scenarios 4 and 8. expenditures ise hy Rs 632 per capita. Expenditures fall by Rs 116 per capila in scenario 7 and are con .ant inscenario 5. 
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scenario or, in the othe, two, increased by either Rs 316 or Rs 632. The 
reduction in consumpti .n caused by a marked decline in income, even 
with reduced prices, relrforces the need for strong economic perfor
malice to raise the real income of the poor. When income increases and 
prices are reduced, the average consumptlion of the loxkest expenditure 
group approaches 2,000 c'alories per can,! a. This i , a 60% increase over 
current intake. 

A nUmber of points are worth considering. First. :- 1(0; increase in 
real expenditures, dis'ril lted in proportion to current earningi;, w.'ill 
raise the intake of the poorest households in Sri Lanka by Ill calories. 
Likewise, a 20c% rise in real expenditures %sillhave a bigger effect,
although households in the lowest docile will still consule only 1,461
calorie. per capita--all of this despite cjAorie elasticities approaching 
unitlv. 

The effect ofa I0"; or 20i rise in real expenditures oP the number 
of households with inadequate intake is limited because at proportioral 
rate of growth in income increases the expenditures in absolute terms 
of the belter-ofl hon seholds rio re than those of the poor. Specilicaljy, a 
10", rise in real eVperdittie,, vi il increase the purchasing power of a 
rural household in the lo C t decil,' by Rs 160 a year. but it will in
crease the purchasinrig power oft hose in the fifth decile by Rs 243 a year
and those in the tet h by R,, 781 a ear. 

In sum, rhere are two iniportant implications of these findings.
eirst, a proportional, e en if rapid, rate of grcm th of thc xpenditures 
among all expenditure deciles will not eliminate inadequate calorie 
intake in the near future. This supports the general conLlusions of 
Reutlinger and Seloksky. ho argue that during the normal pattern of 
development few countries will ,vitness the elimination of malnutri

' tion. " Second, these simulations show that the distribution of income 
growth, rather than its aggregate magnitude, is the key to reducing 
inadequate calorie intake in Sri Lanka. 

The Effect of Price Changes on Paddy-Producing Households 
The analysis presented above is liniited because it does not take into 
account the effects of changes in the prices of food crops on the in
comes of the many households in Sri Lanka that produce those crops.
For example, su,-vey results indicate that more than one-third of the 
rural households produce some paddy. Of those, approximately one
quarter produce 15 bushels or less per year. Virtually all the house
holds producing these small quantities are net consumers (i.e., con
sume mere than they produce) of paddy (table 9). in contrast, 99% of 
those producing more than 90 bushels are net preducers, with 72% of 
such households falling in the upper half of the expenditure distribu
tion. In total, 84% of households in rural areas are net consumers of 
paddy.() 
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TABLE 9 

S HAR[ (OFRURAl IIou IO l IS Tuli ARI. NVT PADI) lit) .Rs , AMOUNT PROD1'( I) ANI) 
EXI'NDITtr QtARI H . I980'81 

Hot sriiozit 

PADDY F) PFNY.It Rf1() ,p lI ))(*Hr 
PRODUCT ION__
(Bus.hels Ycdi I 2 3 4v a; 

1 W).0I0W, 0 1(XW.0 .K,O ](I )W 

(674) (593) (533) (448) (2.248) 
I-15 97.9 96.3 97.798.9 97.7 

(94) I(t14) 8f1 144 3091 
16-37 81.5 76 2 7'.2 84.5 79.2 

(87) (X4) t 71) (50) (308)
38-90) 33.3 52.2 42.1444 35.6 

(60) (711 1 i is7) (309)
More than 9W .4) 3 4 I.S 0) 1.3 

(28) 5S,)IHII (108) (306)
Average 947 8, 7 80 4 75.S 83.9 

(9411 (898) (894) (745) (3.480) 

N))) .- Nurnber,, in prircnlh e.,qtl( 'e., ,an'pie , 
Quarlilc cut-of points k jcd on all-iliand d,,t. 

lInlerstIngl\ . on!,, about A quater of the mlla.jor income earner in 
households producin, snall quanlitie,, of paddy (i.e., valued at less 
than Rs 7S8 per %ear) list farming and cultivating as their primary 
occupation. Amont! these small padd\ -product ion households, wage
earning act)iities ott the farm are the most important source of income. 
In contrast, farming i" the prinxlr, oCCupation of either the first or 
second income earner in 85' ( of the households with the highest value 
of piaddy output. ()nl \.2c of hotuseholds that produce small amounts 
of padd% sell any of their produce on the market (see table 1O. Fully 
945C; of their paddy output is consumed at home. anU few landholders 
indicate that farmi n( is their major occupation. 

It is possible to evaluate the effects of price changes on caloric 
intake of padd.,-producInl. hT'holds.he change in the quantity of 
calories consumed ill be determined by the opposing effects of a 
higher paddy price that increases the income of farm househoids in 
their role as producers and, concurrently. a higher market price will 
have a combination of negative income efiects and negative price ef
fects, the latter of which Nkill encourage substitution away from -ice 
toward other commodities. 

The effects of a price increase on calorie intake can be calculated, 
assuming there is no short-term supply response, as follOws: 

d(Q,ldl',) = (Q.al', + rnQ,. (5) 

where Q, quantity of calories consumed per capita* m = the mar

http:hT'holds.he
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T I. II o 
' 

OCCUPrIONA I I-( 11ii , ISl)I i+ 1 1)i 1IP, (IR I"lI(, NI'i,iVR(.i 

SItARE OF IOUStI I7)ID[Si I I IN(, P ()i5 . ilRAsi w )I I[ (i'\ %Piii}i 110, 
Yo<)I kI PRIH( l w I tX~SO8 

51-. .\V.',.t s , ,15005 t'iti:. t 11ill St' i 0 

I es, than R, -SS- RN, 1.90 1- .Morethan 
CHIIR Ni TIRISI Ri IRNM8 1i4XI 4.-) Rs 4.760 

Households in ,shich the nhilr in
come earner is a f lier C; I 2 , 48 0 S8.4 74.9 

litilseholds III .hili ihe[tict ln in
come earner is t [ar ni '! ) 122 103W.7 11.2 

lhotilholds In S..hch the:Ow n.,:od. 
cupainion ol rtlol" irtiOii e cLllc 

I,farmer I I 10. 0 8.2 14.8 7.8 
tltOiSChOiH scline padd , 

I 8.2 27.7 64.2 95.0 
)tfmichliold hat produce 1ore thai 

ie, co SLI I'H 2.8 23.4 60.6 98.1 
Mean Ial) ol home is nflptlIonit 

"1,.1 p ldii''tlorl .94 .83 .60 .31 
.\,.rag /eIc,Ir,.dh ilndhlding 

1air,i .44 .63 1.36 3 .8 
Noitmhir t hot,chiiOld, I.) 329 3)1) 319 

ginal propelstt to colulnlc calories P, --the price of commodity i; 
and Q - the quantutv of conmoditvI produced.-" 

'ladle II sh ,.s he ffC taking11 .ts otintreasing rice prices i, 20'r'. 
into account the dual role of prices in alTecting the incorne o producers 
in rural areas and asstmin that there i,,no short-terl supply re. 
sponse." The hoilseholds producing 15 bushels or less have a net loss 
of 137 calories. [he second group of padd\-producing hotseholds (pro
ducingi2(-35 ht' s,)have a net Io';of II calores, and the third 
(produciniz 38-9) hushels ha,,e a net loss o"65 calories. In contrast, 
the house holds prOducHng the Most paddy have a net gain of 120 
calories per capita as a result of tie price rise. even though most are 
frem i,pper expenditure groups and therefore have lo income elas
'icities of demand for t-alories. With the "xception of the largest pro
ducers, the increased income that accrues t paddy farmers as a result 
of an equal rise in farm-gate and narkct rice prices does not compen
sate for their losses as consumers, They are worse off after the price 
hike, and there is atnet transfer of Income from nriall farmers to larger 
producers. This .ays nothing of the majority of households in Sri 
Lanka who produce no paddyv at all. 

The important point, however, is that among producer households 
in the lowest income quartile, a rice price increase of 20% at the farm
gate and retail markets results in a reduction of food energy intake, 
even taking into account the positive effect of the price change on 
income. 
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This short-term analysis assumes that there is no supply responise.
Given the evidence fromii farm studies of how paddy farners respond to 
prices, it is iniportan; to consider what happens if this assumption is
relaxed. No reliable price elasticities of outputl are ;,aillble for Sri 
L.rika. Work on otler .\Aian economic ,tggCest, that inI tile ,hort 
term, thewe cht,tcitjes tre bth cn ). 13 'iit 3.0._" But these response
pai,,lca ter, do not show how lie output of sconditr an id miiolr crops
is affected. It i, likely that i changce in the price ofl' dominint crop like 
rico wilt hl\e I systcnltic ind opposilc elfL t oil the siippl\ of' other 
cItps sIch is Cocoits, plJes Ind olsds. lie extent of thi, sub
,tltultion, which is influenced htil b\ Ireallo.alioii of luld ald other 
h.'actol, ot pi diijctioll. iucliiing lilho . cal i l be lgnced it. given
the limllilltiolo iofa\ailablc d:1t; Therchfre. in) the simtiliatons that 
fllt it i ssullied thait lie s lil-lelill effect of ;i chaliiec, III prices on 
pIdd, otutll i" captured ,ill l'ticitv 40.2.of

Io Inltc1;i1c the suppl , IespollC of famill htiusCholls into the 
imdel. aiiuin. that the Ottwilaid ,hiift ui thle sppU crCte does not 
dimlllpell prices. Cqt,;t i eI is \ aCtlted t, follh ,: 

,(/ , 'l-, 1' * mn m I , I , I)i. (6) 

where I, -- thc price ltulcit ofiippl' , of comtlloditti. and 1) = the
 
chtlgc inl price di\itded ,\ the trgiil;tl plice or dPIl'. ()ce again,

nIullipl\,ing throligh h% ,7t' 
 \s ill gi\c tihe CpeceCIl change in the calorie
 
coilmtslulptioll of rice pioloucers thtl 
 from a clilhl e in I-ice prices.

[hC cffcct on callolic iintake of at 2('; increalse ilnt t'nil-gate and
 
Illml'aket IICC price,, taking Into accotn ittle 
output response, is also 

ifund in l;iCle .I hCre is tll a net caloric loss oi alll bl the largest 
prodliccr . I he effect of the output iepo,,r i ai'VC the in
come effect dlone i,, isCgligihle except flor ftn-ieCrS pl-otlCing more than 
9) hushels per lcalr, tcwof w oni consuime too few calories. [,en a 
stipply respollc of tw ice thalt ii ,ed in this altlsis w\ill not change the 
fict that small prtodcvi,. like !h-, landless, are let losers. 

There are limitations to thi, ,hort-tern analysis. The most severe 
is that the elfects of pi ice chant- oil iil employIen ;tlt ,\ aines are 
not aIccOutied for. These effect,, occur Iliiuh fa.Ictor utilization pat
terns (i.:o., labor versiis capital intensificition) I productiion increases. 
1stimatint, the paranulters to captLre SeCon1dar etffllcts is precluded
due to dala Iirnitat ions. 1lo', ever, in aial izi np the 1980/81 Labour 
Force and Socio-F.ConlouniC Strve,, it was dete ri ned that Sri Lanka 
has a rural unemploynie nt rate of'about 15',T. In .idit il, ncarlv\' 6iof 
all rural major income tarners said that., given the opoturitity, the
would choose to work nore hours it te same pay. This figure was 77/ 
among rural laborers and 60% among cultivators. These data suggest
that the supply price of labor (i.e., wages) may remain stable even if 



David E. Sahn 337 

theie is a robust supply response, which translates into increased use 
of labor, rather than capital. A long-term analysis of the expected
effect of cormmodity price changes is all important subject for futui'e 
research. Neverthelcs, shoit -wrm dislocations that result from further 
increases in rice prices ,ic illlpoiTall. 

(onclusionw, 
This paper exVinilies fold conlniilption lcvcls and tfood acquisition 
behav\ior ill S ti l IhtL. ilrtnt it to uxplai the effects of food 
policies on) cosllume1irs . Fo do soo, "et ot price ald incolllle parallneels 
i:, Cstilniat.d. di 1,utCeeal' h\ clloiunW UVOIps and sector. [he poor are 
sho ll to he tioiuch mor(ml itp.i\ to price alld income challnees. ill 
add itio n . tihe inh)i p ptii ttlln ie- lC "Ill\ e .\I-il jts l,, er iicou ,."lelas

ticitic' of denltlidt fo iood cOlitodilts. .. lllfoigh the aihstlut, vtleS 
of fl-p ic elaistic icCto, dciAiti'd 1t* :;ilories aiong 'lie pool often 
approach or are greitr lian unilt\ , there i" Collsidea le cross
cornmodit\ sustiu-tioll ill !spmOns1. a;t li,C.nIQ Mia indjiiduaill food 

) 
the effcc It)of a[price chaneL o)nf caloirie intAkc. The ct upiclo" excep
tioil is rice. 

price. The poo( pof i to hc eflicient subN'itutors. iterC-h ilitigatin, 

,l'i ,tl 5lio%\ thtil t lrice the -l'iicil of cAlt it"consn ption1 
with rCspccl to it. piicc \k! aii' ,,ppliii;!cl\ tour timcs iigher thap for 
any ottlhei co1Io/dil . 1hi, is 1ile C\ ell t1otilt he o n-price elas
ticitles of demlnll/d for other coninnoditic ale hi eher. Ihe relciance of 
househiold to stbstituc for lice, eVeni\, hen tlced \vith rising prices, 
coupled vi.th it' largc -flud t hamc. slo\k, ice to be the llost inipor
tant conu mpioll giiiC t. 

iligiler ricC price' il ill Cspccilvl important determiniant of nov
2rtv fi ladless antd iiiau kkorkeis. Similarl . tile relationship of the 
stLuClCt )prodkIctiol nld fkili holdings to consumption patterns 
show s that,. at le t in the ,hilt tern, the small farnmer-who is also 
likel\ to ho: po lid cntmtlng inadequate calories-will not be a 
primar, hncficiar\ of higher rice prices. 1I ouseholds with small hold
ings consLUlC Mlost of thei r productiotn at hollc thev are net consun
ers in tile iaike1 ,t hus tiheir earnings are not increased significantly by 
a rise in rice prices,. whereas tile higher price of the most important 
wage good reduces purchasing power. The question of whether higher 
prices will indirectlv iinprove the plight of agriculttmra! workers and 
laborers by incrcasing output and fueling agricultural development, 
which will in turn increa:,e the demand for labor and drive up wages, 
remains to be explored. Nevertheless, this research supports the view 
that moderating food prices, preferably through technological change, 
is a key ingredient to raising consumption among the poor.2

A number of simulations illustrate the effects of income changes 
on calorie intake for the entire rural population. They show that, even 



f three are rapid and proportional increase, it) expendittuc, of all 

income groups. this will not dramaticallv increlCae caIlorie intake among 
the poor. Ini contrast. it the absolute vadlu ot the increCalsC in real 
expenditurCs \te'e ,l-tqriht tCd Cqtllly tO all hout,cholds. il lre'v ould 
bie i marked incrcal ini the percerntac of ho0usehoIds consUlnirl. a!nM 
adequate diet. he distrilution (f incoue LroWll, rather that is0,titr
gtte si/e. Is the iost ilportant factor thit dCterlllinles the dLg're, of 
caloric idcquic, in Sri Lanka. 
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income households inorder to determine if the poorest quartile responds differ
ently to price changes than the remainder of the population. 

16. The demanld functions are availalc upon requcst t'10n the author. 
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