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Introduction

An understinding of food consumption patterns and parameters is fun-
damental to predicting the eftecets of policy changes on households with
different characteristics.” Timmer. Falcon. and Pearson have argued
that disaggregation by income class and vegion is vital te any analysis
of censumer choices and the Jermulation of enlightened food policy.”
This paper Hlustrates o methodology for, and application of. disap-
gregated food policy aralysis. predicting the impact of changes in in-
comer and prices on food encigy ‘ie., calorie) intake among different
populition groups in Sr Laala. The data used to analyze the food
acquisition behavior of households are from the 198081 Labour Force
and Socio-Econonmic Survey, conducted by the Department of Census
and Statistics of Sri Lanka’s Ministry of Plan Implementasion. The
survey was designed to be nationally. sectorally, and regionaliy repre-
sentative. The consumption and expenditure Gata were collected dur-
ing a 7-month period, from the beginning of October 1980 to the end of
Apeil 1981,

Food Consumpticn and Expenditure Patterns
In Sri Lanku, 819¢ of the 3,058,000 houscholds live in rural arcas. of
which 9% reside and work on planiations. This latter group of rural
houscholds makes up what is referred to as the estate population and
will be distinguished as such rrom other rural houschelds for the re-
mainder of this paper. Nincteen perceat of the households in 8¢ Lanka
live in the urban arcas.’ The average houschold size for the entire
island is 5.2 persons. while the average for the rural areas (excluding
thosce living in the estate sector) is 5.2 estates, 4.6; and urban areas.
5.4,

Table 1 provides data on cach commodity group's mean share of
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SHARE OF Housenotp BUDGETs ALLOCATED, QUANTITIES CONSUMED ANNUALL Y,

TABLE 1

Group, AND ExpenDITURE Decit e, ALl -Ist aNg, 19%0/81

AND SOURCES OF Carokies CONSUMED BY HOUSENHOLD, COMMODITY

EXPENDITURE Decirs

Cowmimopity Grot.p 1 2 3 4 it fi 7 8 9 10 AVERAGE

Share of household budget (%):
Rice 30.7 29.0 27.5 26.1 247 240 219 19.% 16.9 10.8 23.1
Wheat flour 1.9 22 1.8 23 2.0 1.7 1.8 b4 1.2 .S 1.6
Coconuts 8.1 7.3 7.0 6.7 67 63 6.1 .6 52 3.6 6.3
Bread 4.1 37 39 3.5 3.5 3.1 30 3.2 28 2.4 33
Condiments 6.0 6.3 b 59 59 AR N7 5.3 5.0 37 5.6
Pulses 1.0 I 1.5 1.6 b7 t7 17 l.& 1.8 1.5 1.6
Other grains 3 ) 2 2 A 04 2 Kix) .03 . N
Meat 4 .5 .S .7 K X 11 11 1.4 1.7 9
Fish R} 1.6 5.1 5.3 5.5 h 5.2 6.3 6.8 5.7 5.5
Sugar 6.1 6.4 6.3 6.2 6.2 64 6.0 Sé A 42 59
Oils 1.3 1.5 1.6 i.6 1.7 1.7 1.7 1.7 1.7 1.6 1.6
Roots and tubers 1.2 [ 1.1 1.1 1.0 i1 1.2 1.2 1.3 1.1 1.1
Mitk products 1.1 1.3 1.7 1.8 1.7 R 22 2.6 2.7 27 20
Vegetables 4.0 4.1 4.2 4.4 4.3 4.1 4.3 39 39 3.0 4.0
Other foods 1.1 1.6 22 1.8 2.4 24 2.4 3.2 3.2 S.1 26
Nonfoods 28.9 28.7 29.6 30.8 31.7 3301 48 373 40.6 2.3 48

Quantities consumed

(per capita/year):

Rice (ib.) 149.5 193.8 213.% 2268 243.7 2650 279.2 290.4 307.5 3.6 2371
Wheat flour (Ib.) 9.6 15.0 14.7 21.2 19.9 9.5 20.5 20.6 216 14.5 17.7
Coconuts (no.) 54.0 6L.0 77.4 833 91.9 9o .4 109.8 115.0 13).9 1399 ©7.0
Bread (Ib.) 22.2 27.1 33.6 34.4 9.1 39.4 431 538 58.0 81.0 43.2
Condiments (0z.)* 256.8 337.5 373.0 419.8 4631.8 S10.9 571.0 602.0 693.1 821.1 5058.3
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Pulses (ib.) 22 4.2 S0 6.1 3.9 7.9 9.4 10.9 3.0 169 8.3
Other grains (!b.) 27 27 30 3.8 1.7 R 4K R 4 16 2.2
Meat (1b.) 9 [ 1.4 2.2 32 3.1 4.6 6.0 8.3 16.7 4.8
Fish (Ib)) 10.1 142 IR0 207 23.7 26.6 RENN RRE 29 s0.7 27.4
Sugar (0z.) 1548 220.3 2664 RERIE 326.4 3787 4304 442 4 5362 670.3 372.0
Otls (btl.) 1.7 24 Lo RN 4.1 4.8 82 SX 7.3 9.3 4.7
Reots and tubers (1b.) 16.8 163 ‘49 169 15§ 8.0 19.4 19.9 AR 283 18.6
Milk products . ..

Vegetables (1b.) EE S3.7 ny.7 723 757 818 932 RN .3 1029 1241 £80.7
Other foods

Sources of calories (57):

Rice S8 S2.8 st 498 493 495 476 16.6 444 3R8.0 8.1
Wheat flour 1.4 39 2 4.2 19 3.4 R 3 3.0 1.9 R
Coconuts 18.4 17.8 17.8 17.6 17.9 18.0 181 18.0 i8.2 17.1 17.9
Bread 59 S.6 6.2 SR 6.2 ST 57 6.8 6.7 8.8 6.3
Condiments 1.8 2.0 20 2.0 2. 2.1 22 22 2.3 24 2.1
Pulses .8 1.1 1.2 1.3 1.4 1.4 I.6 1.7 1.8 21 1.4
Other grains 1.2 1.1 | 1.1 9 8 1.6 1.1 12 2.4 1.3
Meat 2 2 2 3 4 ) .S 6 8 1. S
Fish 1.7 1.8 21 22 Z.3 23 2.6 2.4 2.6 2.8 2.3
Sugar 4.4 4.9 S.6 f.0 59 6.3 6.3 6.S 7.2 8.8 6.2
Qils 2.5 i i3 1.2 37 18 19 4.2 4.6 §2 3.7
Roots and tubers 2.1 1.8 1.2 1.2 1.0 1l 1.1 1.0 1.0 1.0 1.2
Milk products 7 8 1.0 1.0 1.1 1.3 1.8 1.7 2 1.0 1.4
Vegetables 1.9 1.5 1.4 1.4 1.6 1.3 1.2 i 1.3 1. 1.4
Other foods 2.8 2.4 2.4 2.8 22 2.6 29 2.8 RIE 38 29

Source.—Calculated by the author from the raw data tape of the " 1980781 Labour Force and Socio-FEconomic Stvev.” conducted by the Sri
Lanka Ministry of Plan Implementation, Dzpartment of Census and Statistics. Colombao,

* This commodity group includes chilies. onion, garlic. cumin, fennel and mathe sced. corianaer. maldive fish, ginger. tumeric, mustard,
tamarind, goraka, salt. pepper. vinegar. limes, and a few other less tmportant condiments.
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the houschold budget, quantitics consumed, and share of total calorie
inteke. These data indicate that a single staple. rice, plavs an over-
whelming role in the food economy of Sri Lanka. 1tis the major tood in
the dicts of all Sri Lankans, vegardless of sector ot income. The net
most important commodity in celorie contribution and budget share is
coconuts. Like rice. coconuts are included in the food baske! s of virta-
ailv all Sri Lankan houscholds. Not only does policy affecting the
consumption of rice and coconuts determine nutrient intake. but rice
and coconuts are also the tw o most important agricultural commodities
produced in Sri Lanka. Thus, they directly link production and con-
semption i the food system. Their duad role will be discussed in
greater detal below,

Other commodity groups have important shares in the nouschold
food ba-ket. Bread tespecially important for urban houscholds), wheat
flour tespecially important tor estate houscholds ), and stigar, together
with rice and coconuts. mihe up more than 807 of househos ! calorie
mtake. Yet these commodity groups make up a4 much smaller share off
total food expenditures. This indicates that while they are the major
source of calories. other food commodities. such s protetn-rich animal
toods or vitamin- and mieral-vich condiments and truits. are also im-
posiant in the Sri Lankan dict. Obviously. houscholds do not consider
Just the aumber of calories when purchasing food.

Other important tindinegs include the inerease in the budget shares
and quanttics of high-quality protein-rich foods (meat. milk. and. most
impoitant, fishy that come with increases m expenditures. For ex-
ample, the budget share of meat increased four times over the income
range. while the actual quantity of meat products consumed inereased
almost 17 times. Similarly, ihe budget share for milk products in-
creased two and one-hall times between the lowest to highest expendi-
ture groups. as the percentage of houscholds that purchased these
products rese from less than 20 to almost Y0, Among comparable ex-
penditure groups, more high-quality foods, such as meat and fish, are
consumed 1n urban areas.?

Another point to be made is that virtually all commadity groups,
including staples, are consumed in larger quantities by houscholds at
the higher end of the income distribution despite declining budget
shares. Thus, any subsidy on commaodity prices of major staple foods
(such as bread. oil, rice. and sugar) will, in fact, transter a larger
absolute amount of income to the rich than to the poor. Although the
poor wauld be helped more. relative to ther necds. there would be a
high economic cost in reaching those in need through an unwargeted
food subsidy.

Sore findings about the consumption of pnar crops are also of
interest. Fev pulses, u potentially fow-cost protein source. are con-
sumed. Roots and tubers. a potentially low-cost calorie source. are
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also consumed in small quantities. In fact, if costly white potatoes,
which are rapidly becoming a favored commodity. are excluded from
this category. the contribution of roots and tubers to the food-energy
intake and the budget share becomes negligible. even among the poor.
Also. only small amaounts of other cereals (i.e.. maize. millet. and
sorghumy are consumed in rural areas. and virtually none are con-
sumed i urban arcas and on estates. Thus, the potential nutritional
impact of subsidizing these crops is limited by their smalt share in the
food basket.”

The commodity of wheat tHour, as distinguished from bread., 18
generalhe not consumed i increasing quantities after the third decile.
However. these all-asland tigures do not capture the fuct that e aver-
agevearhy consumption of wheat flour is only 13,7 and 14.0 pounds per
capita in the urban and rural wreas, respectively  while it 75.2 pounds
per capita on the estates. In addition. the high level of consurantion on
the estates 18 refatively stable across the expenditure distribution.
Thus. wheat flour s caten i sutticient quantitites among the poor to
represent o possible effecuve vehicle tor subsidizing the consumption
of plantation workers, However, it this were done. care would be
necessary toassure that the bakeries are not able to purchase the low-
priced flour to produce the bread being consumed primarily by higher
income famihies i the urban and rural arcas.

Table 2 shows that calorie intake increases marxedhy with rising
per capita expenditures. Fora given espenditure deaile. estate house-
holds have the highest caloric and protam intake. followed by rural
houscholds. with urbuan houscholds having the jowest. These findings
are mediaied by the fuct that the food share is highest on the estates
and fowest in the urban arcas (see table 3): and the rupees expended
per calorie s highest in the urban arcas hecause there. as discussed
above. a ditterent bundle of poods is consumed. consisting of o larger
quantity of expensive sources of calories, especially meat, milk. and
fish.

It is simitarly interesting to examine the monthly wtal per capita
expenditure levels of houscholds ranked on an all-island basis accord-
ing to their calorie intake (table 4). The data show, as expected, that
total per capita expenditures increase for households in successively
higher deciies of the distribution of calorie intake. What is especially
noteworthy is that for comparable levels of caloric intake. total per
capita expenditures of households are markedly higher in urban arcas
than in rural areas and are somewhat higher in reral areas than among
houscholds living on the estates. Given that food prices are not higher
in the urban areas. this suggests that for comparable income levels
urban households are at greater nutritional risk because of the choices
they make as consumers. Nonetheless, the share of houscholds that
fall bencath the all-island cutoff point. which distinguishes the lowest



TABLE 2

AVERACE DarLy Catorte CONSUMPTION PFR ADUL Eouivarest Usir ano pir Caprra
BY PER CaPITA EXPENDITURE Dicnie asD SECTOR, [YROR]

CALORIFS PFR ADULT EQUINV st ENT

Uit e Dy CALORIS PR Carira pir Day
EXPENDITURE Urban Rural Al Urban Rural All-
Decie Areas  Areas BEstates Island Areias Areas Estates Island
| 1,466 l.613 .36 157 [ RA 1.23%) 1.222 1.221
2 1.853 2.07h Y UKR 2047 1433 lol”™ [BRUAS [.5390
3 2.0 23089 ran 2280 1.625 I NIS 1N 1,788
4 2082 2.828 2710 2828 TR 1977 2047 1.964
s RREN 2.6496 2 Nt 266l | ¥7S NNER! 2209 2013
[ 2807 214 LR R 2 XN 2002 ARR] | 2580 2,303
7 2.678 121 i 24 R RY] 2.SK6 20691 2519
R 2816 RIRRE] P Y3s V26 208 270k ERRAR! 2,666
9 1082 1,768 1,069 62T 24 LI 3500 2.971
10 RIREN 4248 4104 INTT 2.76S 1,598 3784 1,261
Average 2829 2807 2,994 A 2098 2287 2 4K 2.240

SGURCE. —Calculated by comverting mto calories the quantities consumed of the 220
food commodities contatned 1 the raw surves data tape of the " 1YRG 81 | abour Foree
and Socto-Feonomie Surves. " condacted by the Se Lanka Minstry of Plan Implementa-
ton. Department of Census and Statistics. Cotombo.

Notr=Eapendiine deciles i this and the foliowing tables were determ ned by
ranking afl the households hving in urban arcas, rural arcis. and on estates according to
total reported expenditures per capite Thus, 1067 of the households. on an all-istand
Pasisc fullin cach decile. The actual at-off pomnts between deciles is the same for all
sectors. This means that the share of houscholds i cach decile for a given secior does
not niahe up 187 of the households living in that sector. The first decile had the smallest
expenditures: the tenth, the lurgest.

IABLE 3

Foon SHares By prr Capita EXPENDITURE DECILE AND GLeTOR, T980.8])

Foon SHaRE

Expesniturr Urban Rural All-
Decie Arcas Arecas Estates Island
1 77 .76 Al .76
2 .77 .76 76 .76
3 .75 4 A .75
4 74 73 18 74
5 .73 .73 13 .73
6 71 T 74 71
7 .68 .70 72 .70
8 67 .67 73 .67
9 .62 .65 70 .64
10 48 .54 .64 82
Average .66 T .73 .70

Source.—Calculated from the ruw data tape of the " 1980/81 Labour Force and
Socio-Economic Survey." conducted by the Sri Lanka Ministry of Plan Implementation,
Department of Census and Statistics, Colombo.

Nere.—The food share is the ratio of a household"s expenditures on food to its total
expenditures.
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TABLE 4

AVERAGE MONTHLY PER CaPITa ExpeEnpiTURE (Rs/month) By Dairy pER Capila CALORIE
ConsumpTion DEcite anD SEcToR. 1980781

Per Capita

Daily Calorie Urban Rural All-

Decile Areas Areas Estate Island
| 172.49 11¥.48 104.34 131.96
2 171.35 14628 145.00 151.57
3 216.32 166,67 165.28 176.70
4 28373 189.59 168.71 2189
S 322.51 207.27 179 .83 233.29
6 362.89 23097 203 .46 259,58
7 393.46 253,91 212.76 277.70
8 447 K} 288.69 251,11 118 &6
9 56538 140.76 K. K7 37091
10 70518 478.02 96 22 S00.30
Average 3744 24497 23] .8S 203.21

Sovrcr.—Calculated from the raw data tape of the 1980 81 Labour Force and
Secio-Economic Survey " conducted by the Sri Lanka Ministry of Plan Implementation,
Department of Census and Statistics. Colombo,

expenditure decile. 1s smaller in urban arcas than n the rural arcas or
on estates.

Estimating Price and Income Parameters

Assessmient of the eftects of income growth and price changes requires
moving bevond deserniptive analysis and employing econometric tech-
niques to model the behavior of households n acquiring food.“ The
infent is to estimate & matnx of own- and cross-price elasticities by
income group in order to trace the effects of income and price changes
on houscholds with different economic and demoegraphic characteris-
tics.” To do so, consumption functions were directly estimated without
placing restrictions on the parameters.®

A theorctical problem in estimating consumption functions di-
rectly is that not all bouscholds consume all food commodities. Some
food groups, such as coconuts. fish, and rice, are consumed by virta-
ally all houscholds. and tne use of ordinary least squares to estinate
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 estimaied using the truncated
sample, they do rot avoid the bias, and they lose information contained
in the sample.”

Cne method of dealing with this problem is t¢c use a two-sicp
approach for the estimation of demand parameters. The technique
combines two separately specified functions.!” The first is a binary
choice model, such as a probit.'! The second function to be estimated
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in the two-step approach is an ordinary least squares regression (O1.S)
estimate using the truncated sample of consuming houscholds. includ-
ing the inverse of the Mill's rtio as a regressor. ' Thereafter, the probit
estimates and the truncated OLS can be combined o estimate the
population parameter.'

Atinal major consideration in estimating income and price param-
cters is choosing the tunctional torm that provides the best tit for the
observed duta. The tog-log quadratic torm. which is specified as tol-
lows.is emploved for cack commaodity function:

InQ =« = BULLCEXP - BULPCEXPY + yinp

N YR AP LPCEND N Alne, ()
CLPCEXP N s N w s LpCERP
e o
tor houscholds 1.2.3. .. n. w here

no= the number of observations.
InQ, = the natural log of per capita consumption of com-
modity /.
LPCEXP = the natural log of per capita expenditures,
inf, = the natural log of the price of commuodity 1,
In#, -~ the natural log of the vector of prices of all other
commaodities j. which does not include 7.
Z; = the vector of demographic and structural variables,
and
Zo = oasubset of /..

The cross-price terms in the models are inchided to reduce biases
in income and own-price parameters as well as to ehucidate trade-offs
in the consumption of ditferent foods.

The vector of other independent variables, Z . v included to pre-
vent the income and price parameters trom picking up effects that are
in reality attributable to household structure and other demographic
characteristics. A tew variables were included in the Engel tunction to
do this. First is the ratio of adult cquivadency units to housenold size.
This variablz compensates tor the effects that the age and sex composi-
tion of a houschold of a given size have on the average per capita
requirements for the houschold and. thus. on the demand tor individual
commodities.

Just as the adult equivalent index is a vital demographic variable,
s0 are houschold size and an interaction term between househoid size
and per capita expenditure. Together these capture the effects of econ-
onies of scale in food purchases. '
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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,
cultuial, and price differences in the population of farmers.

Four other dummy variables were also inclnded in e individual
commodity models. The first takes a value of one when a household
resides in an urban arca and zero otherwise. The second takes a value
of one when a houschold lives on an estate and zero otherwise. These
cnible the models to pick up how consumption patterns in urban areas
and on estates ditfer from the patterns in rural areas. In addition,
multiplying the log of per capita expenditures by those sectorial dum-
mies results in slope shifters that test whether the expenditure elas-
tcities for urban arcas and estates differ significantly from those of
rural dreas.

Other mteraction terms between price and expenditures were in-
cluded in cach of the models to test whether poor houscholds are more
price responsive than others. Some. however. were removed because
of problems of multicollinearity with other variables. '

Elasticities

Analysis of the elasticities derived from the consumption functions for
spectlic commodities produces several generalities.' The elasticities
derived from the functions are given in tables S and 6. First, the sig-
nificance of the quadratic werm in most of the equations is reflected in
the decline in expenditure elasticities that occurs as income rises. Sec-
ond. it was possible 1o estimate the own-price elasticitios. by income
group. for many of the commodities. such as coconuts, sugar, any fish.
These. oo, usually decline in absolute value as incomes rise. The poor
are more responsive to price and income changes than the well-off.

Also. for some commodities it was possible to estimate significant
inferaction terms between the dummy variables for cach sector and the
log of prices or expenditures. They indicate generally that the urban
sector wa s less responsive to income and price changes than the rural
sector. Similarfy. the elasticities tor the estate sector are generally
higher *han they are for the rural sector in absolute terms, But there are
many instances in which it wis not possible to estimate elasticitics for
the ectors becuuse of multicoliinearity between the sectoral dummy
variables themselves and the multiplicative interaction terms between
theni and the log of expenditures.!”

In general, the signs of the own- and cross-price elasticities corre-
spond 1o 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 s consumed. This is reasonable because they are
all used in preparing curries. As expected. the positive cross-price
eiasticity of 0.19 for bread in the rice equation indicates that it is a
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TABLE §

EXPENDITURE ELASTICITIES AND OWN-PRICE ELASTICITIES BY EXPENDITURE GROUP,
SEcTOR, AND COMMODITY, 1980/81

EXPENDITURE ELASTICITIES

OwN-PRICE ELASTICITIES

ComMmoDpiTY/ —
SECTOR [ow* Middlet Hight [ow* Middlet Hight
Rice:

Urban areas 62 43 OB - .62 - .58 - .58

Rural areas .69 .50 1S =70 - 67 - .67

Estates .69 50 AS -.70 - .67 —-.67
Coconuts:

Urban areas .61 59 .29 - .85 - 48 -.25

Rural areas 67 .65 38 -.67 - .57 -.37

Estates 67 65 RA -.67 -.587 -.37
Sugar:

Urban are.: 1.02 82 34 - .9 - .82 -.63

Rusal areas .09 89 40 - .84 -.76 -.57

Lstates 1.26 1.06 57 - .67 -.59 - .41
[ish:

Urban areas 1.79 1.30 42 ~1.68 ~1.28 -.35

Rural dreas 217 .68 S0 -1.68 ~-1.28 -.35

Estates 217 1.68 S0 ~1.68 -1.28 -.35
Condiments:

Urban areas 99 84 43 -.57 -.57 -.57

Rural arecas 1.06 9 .50 - .51 - .51 -5l

Estates 1.06 N .50 —.51 -.51 —-.51
Vegetables:

Urbuan areas 99 83 36 -.79 -.73 -.57

Rural areas Y6 i Rn -.79 -.73 -.57

Lstates 82 65 18 - .63 -.57 - .40
Bread:

Urban arcas 47 .36 2 ~.33 -.33 -3

Rural areas ) .79 4 - .81 - .81 - .81

Estates 2.39 Y 2.14 - .81 - .81 - 81
Oil:

Urban areas 82 .08 .36 -5 -.51 -.51

Rural areas 94 .80 49 -.51 ~.51 - .51

Estates i.10 .96 .65 -.51 -.51 -.51
Pulses:

Urban areas B9 71 .25 -1.66 -1.13 -.76

Rural areas 1.47 1.29 32 - 1.65 -1.13 -.76

[states | 47 1.29 33 ~1.65 -1.13 ~.76
Wheat flour:

Urban areas 15 07 -5 -1.33 =1.11 = 1.11

Rural areas 1S .07 -.15 -1.33 - 1.1 - 1.1l

Estates 1S .07 ~.15 -1.33 - 1.1l -1.11
Milk:

Urbun 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

Estates 1.72 1.43 1.51 -1.87 -1.39 -1.24
Meat:

Urban arcas 76 73 .66 -1.13 - 1.1l -1.08

Rural areas .76 n .66 -1.13 - 1.1 -1.08

Estates .76 75 .66 -1.13 - 111 -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 expenditure decile.

t This corresponds to the mean of the population.

 This corresponds to the tenth expenditure decile.

324
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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 thz price of a luxury food increases.
Also. 1n the rice demand equation the significant interaction term be-
tween the price of meat and per capita oxpenditures indicates that as
incomes increase. the trade-ofts betveen commodities decrease. That
can be attributed to a combination of the decline in the pure substitu-
tion effect and the expected lower income elasticities and reductions in
the budget shares of rice as expenditures increase.

Wheat was the only commaodity for which important trade-offs
with rice were expected tat least for estate houscholds) but for which a
robust coefficient was not estimated. The problem might have arisen
becuuse all wheat 1s imported and transformed into flour by a single
miller. There is considerably less price variation than for other com-
modities. which in this instance precludes estimating cross-price elas-
ticities from cross-sectional dati.

The signs of the income and own-price clusticities for the other
major commoditics—bread. coconuts, and sugar-—are as expected.
For coconuts. as incomes increase. houscholds become less respon-
sive to prices. This is attributed 1o a decreasing budget share and
income clasticity of demand combined with the reduction in the value
of the compensated cross-price term as income rises. Breuad. fish, oil,
pulses. mee, and other grains are all gross complements. which reflects
the use of coconuts as an ingredient i many recipes.,

An increase in the price of rice results in a decline in sugar con-
sumption. The opposite is true of coconuts, a gross complement to
sugar. In the demand function for bread. which ts the most important of
the commodities estimated using the two-stage technique, all com-
modities except fish and oil are gross substitutes. Most important in
that regard are the trade-offs between bread and coconuts, pulses,
sugar, and wheat flour.

Determining Caloric Llasticities

The elasticities estimated in the preceding section predict how house-
10ld purchases of commodities shift in response to changes in income
and food prices. But understanding the implications of those changes
for caloric intake requires the use of price and income elasticities of
demand for calories. To estimate these, the individual commodity de-
mand functions are aggregated by taking a weighted average:

R /o
M= 2 M) /[ 2C 0 and )
i / i
Ei = e+ ‘\_‘ €, (3)
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TABLE 6

MatriX oF Own-Prict anb Cross-Prict Fi ASTICLIIES BY EXPENDITURE GROUP anD RURAL Sid 1OR, 19808}

Commodity/
Expenditure Wheat Mk Root
Group Rice  Coconuts  Sugar  Condiments Vegetubles Fish Bread  Pulses (n] Flour  Products  Crops Meat
Rice:
Low* -.70 AX) - . H =21 o 2.2 09 ~ .48 =72 . S N .04
Middlet ~.67 RENTAY - .11 -.14 o -.25 09 - 4R - 07 . o . .4
Hight -.67 -.05 - 11 (4 =25 .09 R 16 c e . 04
Coconuts:
Low - .05 - .67 4 .05 B -.37 .27 30 el .28 .64 .68 .25
Middle -~ .05 -.57 .04 12 AN -.37 22 it 41 .28 19 .68 .25
High -.05 - 37 04 .28 - -.37 11 .30 41 .28 19 .68 .25
Sugar:
Low —.05 - .84 ~ .10 -.06 .83
Middle -.05 —.76 -1 -.27 .86
High ~.08 -.57 -1 -.79 1.30
Condiments:
Low ~.02 ~.15 - .51 .07 22 25 A0 -2
Middle -.02 -.12 -~ .51 07 22 .25 0 -2
High -.02 R =08 - .51 .07 22 25 A0 -2
Vegetables:
Low - .0 - —.05 -.02 -.79 .26 S c c.. -.34 04 .57
Middle —-.03 A -.05 -.02 -.73 .26 - ... - -.34 4 .57
High ~.10 ~ .05 - .02 - .57 .26 -.34 .04 .57
Fish:
Low ~.03 -.0§ 06 -.13 RIA - 1.67 -.08 e -.12 ... A48 - -.23
Middie ~.03 -.05 .06 - .13 08 - 128 -.05 . - - 48 S -.10
High -.03 ~.05 .06 -.13 N .35 - .05 48 -.10
Bread:
Low .19 -.53 40 -~ 126 - .81 1.10 .90 .52 - 1.10 -.97
Middle 19 -.34 40 - 1.26 - .81 1.10 %0 .52 -1.10 -.97

High 19 .10 40 -1.26 -8l 110 .90 .52 =110 -.97



Pulses:
Low
Middle
High

Qil:

Low
Middle
High

Wheat flour:
Low
Middie
High

Milk:
Low
Middle
High

Root crops:
Low
Middie
High

Meat:
Low
Middle
High

Lt

Other grains:

Low
Middle
High

.02

-~

PRV ¥

.02

.01
.02
.09

Ny
09
.08

.20
.20
20

AR
08

09
.09
.05

16
.10
.05

.04
04
.04

.24
13
12

.08
05
05

06

04
.4
04

.88
12
07

At
-1
At

.08
-.05

~ .08

14
08

-.16

16
6
16

14
.08
.02

02
.02

A7

-7

A7

.26
.26
.26

-.16
-.16
—.16

77

77

.20
.20

-.10

.03
3

71
- .08

5
-

~

.44
44
44

37
37
37

.27
.27
.27

.08
.08
.08

67
.67
.67

2.20

.20
.20

—-.15
-.07
.14

[N
A la ta

9
]

t

-

[ S ]
A tnta

o5
vy

~J
[ eV

=
W

12
12
12

-.47
.47
.08

.05
.0s

3
1

.65

.20
20

1R

IR

.B8

.69
.69
.69

.08
.08
08

-1.33
~1.24
-124

!
SRR

t

17

17

- L15
-111
- 1.08

NoTe.—Where ellipses appear. no significant crozs-price elasticity could be estimated.
* This corresponds to the second expenditure decile.

t This corresponds to the mean of the population.

* This corresponds to the tenth expenditure decile.
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wliere

M. = the income elasticity of demand for ¢calories,
M; = the income ela:ticity of demand for commodity i,
C; = per unit calorie content of commodity i,
q; = the quantity consumed of commodity 1.
E., = the clasticity of caloric consumption with respect to a
change in the price of commodity i,
¢i, = the own-price elasticity for commodity i,
¢ji = the cross-price elasticity with respect to a change in the
price of connnodity i, and
¢ 0or o = the share of total calories rrom commodity i or J, respec-
tively, before an income or price change.

It is not readily apparent from equation «3) whether £,, should be
negative or positive. Which it is depends on whether .he calorie avail-
ability frcm the gross complements or from the substitutes for i is more
dominant. Nor is iv obvious whether £, should be higher or lower for
houscholds in the lower exp .diture deciles than for wealthier house-
holds. Two contlicting furces are .t work Lere. On the one hand., it was
shown above that ¢, is always negative and has a higher absolute value
for low-income honsetolds. But on the other hand, one would expect
tiat poor houscholds substitute more readily., changing their food bas-
kets more cfficiently to maintata adequate calorie intake as prices
change.

The price elasticitics of demand for calories (see table 7) are much
tower thar the own-pi.ce clasticities presented in table 6. Clearly,
households adiust their consumption bundle to mitigate the deleterious
consequences of risirg prices for food. Second., most calorie elas-
ticities are negative, v hich is also as expected. Exceptions exist. how-
ever. For example, the own-price clasticity of meat is greater than
unity for all inznme classes, but the elasticity of calories with respect to
the price of meat is positive for all but the richest consumers. A rise in
the price of meat discourages meat consumption: the subsequent sub-
stitution toward more calorie-efficient commodities increases the
household's calorie intake. Among upper-income houscholds. 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 clasticity of demand for calories negative.

Also, for rice, the price elasticity of calorie intake is nearly four
times higher in 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 badget that low-income house-
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holds devote 10 rice coupled with these households’ reluctance to sub-
stitute other commodities for rice resuit in an outstandingly high value
for the rice price eiasticity of demand for calories (see table 7). 1t is
clear that any price policy concerned with nutrition must moderate
sharp increases in rice priccs.

With the exception of rice and, te a lesser extent, coconuts and
fish, changes in anr individual commodity price, holding others con-
stant, will not seriously jeopardize nuiritional 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 netween foods.

Simulating the Efects of Income and Price Changes

The following equation can be used to calculate the expected change in
calorie intake from changes in real income and changes in commodity
prices:

Ol = (VM) (Y = YY) + (QREN [P = PYPY) + QF )
where

QP = calorie consumption of the household ai present,

Q! = calorie consumption of the houschold at time 1,

Y' = per capita expenditures at time 1,

Y = per capita expenditures at present,

P = price of commodity i at 1ime !,

P! = price of commodity i at present,

M, = income clasticity of demand {or caloties (from table 7), and

E,., — ciastcity of demand for calories with respect to the price of
[ (from table 7).

In table 8 the per capita ~alorie intake of rural house 10lds is shown
before and after eight scenarios.’™ The first ;our scenarios change in-
come but not prices. That is, they assume that there is a perfectiy
elastic supply curve or that the supply crirve will shift 1o meet increases
in demand with no change in prices. This i. especially important be-
cause the major consumer-oriested food intervention in Sri Lanka is
the food stamp program. The nature of this subsidy makes it, in effect,
an income ‘ransfer program that does not zi.ect commedity prices. In
the first two scenarios . real expenditures increase 1092, The increase in
the first scenario is 10%% of the expenditures of each household. In the
seccnd scenario, the real expenditures for the whole economy are
increased 10%7, and this increase is distribuied equally to all house-
holds. Given that mean per capita expenditures for the whole island are
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TABLE 7

EXPENDITURE AND PRICE ELASTICINIES OF DiMaND FOR Carories, Rurat. Houscnorns

ExpENDITURE Grotp

ComMonITy Low Mddle High

Expenditure .76 .62 28

Prices:
Rice - .41 -.38 -.30
Coconuts -.10 -8 -.04
Sugar -.03 -.03 -0
Fish - .06 -.08 -.02
Bread -.03 -0l -.06
Ol - .04 -.03 -4
Wheat flour -.03 -.05 .07
Milk ~-.02 .01 -.00
Meat (09 {8 ~.10
Roots and tubers -.003 - 004 -.02
Condiments - .03 —-.0t -~ .01
Yegetables ~.01 -.03 ~-.08
Pulses -.02 -.01 .01

Rs 3,158 per year, this represents an increase for cach houschold of Rs
316 per year.

Uader the second scenariu. the per capita calorie intake of the
poorest expenditure group rises from 1,239 to 1.544. Thus, the incre-
ment of 305 calories in per capita cnergy consumption of the lowest
decile is three times greater than the increnient of 111 calories that
results from the increase in the first scenario,

A simitar set of findings applies to the third and fourth sSCenarios,
in which income rises 2007, With « 20+ increase in total expenditures,
distributed equally among all houscholds (hbringing 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 10% 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 houscholds in absolute terms. This clearly indicates the
need to target policies cffectively—whether the policies be consumer
sithsidies 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 316in one
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TABLE R

EFFECTS OF CHANGES IN INCOMES anD Rict Pricis ox 1ir 1R Capira Carorir Ing AKE OF Rurat Housriaorps

Catorig Scisario (Calories per Capita per Day)

ExPENDITURE Consumerion — S

Decie 1,80:/81 I N 4 4 A 6 7 8

1 1.239 1.350 i.544 I.46] 1.849 1362 |.667 1.0587 1.972
2 1.617 1,744 [.872 1.871 2029 P77 2.014 1.499 2271
3 1.R1S 1.940 2.031 2.065 225K 1.953 2,179 1.726 2.306
4 1.977 JUIRR 2184 2.259 2.391 2132 2,339 1.926 2.545
5 2,144 2,292 2.335 2.440 2.5 2.7 2494 2019 2.6%1
6 2.331 2.4K1 2504 2.61] 2676 2.4us 2.667 2.323 283
7 2.586 2738 2739 2890 2892 2,756 2.9 2,604 3.062
8 2.716 2870 2849 3.029 2.9758 2 8X6 3012 2.760 3138
9 3.9 3.27: 3228 1427 3333 3.091 3,398 31R7 3,499
10 2,595 3,703 3.647 IR 3.692 3,728 3777 3.6%0 3.829

Note.—The following describe the price and income changes in scenarios one through eight. Prices: In the first four scenarios. the prices of rice
and all other prices are held constant: in the second four scenarios, rice prices declined by 2077 while alt other prices remain constant. Incomes: In the
first scenario, expenditures rise by 1077 in the second and sivth seenano. expenditures rise by Ry 316 per capita. In the third scenirio. expenditures
rise by 20%. In scenarios 4 and 8. expenditures vise by Rs 632 per capita, Expenditures fall by Ry 316 per capiti in scenaro 7 and are cons.ant in
scenario §.
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scenario or, in the othe« two, increased by either Rs 316 or Rs 632, The
reduction in consumgtion caused by a marked decline in income, even
with reduced prices, reinforces the need tor strong economic perfor-
mance to raise the real income of the poor. When income increases and
prices arc reduced. the average consumption of the lowest expenditure
group approaches 2,000 calories per caniia. This is a 60€7 increase over
current intake.

A number of points are waorth considering. First. o 1077 increase in
real expenditures, dis‘ributed in proportion to current carnings. vall
raise the intake of the poorest households in Sri Lanka by 111 calones.
Likewise, a 209 risc in real expenditures will have a bigger effect,
although households in the lowest decite will still consume only 1,461
calories per capita—all of this despite calorie clasticities approaching
unity.

The effect of a 1077 or 209 rise in real expenditures on the number
of houscholds with inadequate intake is limited because a proportioral
rate of growth in income increases the expenditures in ahsolute terms
of the better-off households more than those of the poor. Specifically, a
1077 rise i real expenditures will increase the purchasing power of a
rurad household in the towest decile by Rs 160 a year, but it will in-
crease the purchasing power of those in the fifth decile by Rs 243 a year
and those in the tenth by Ry 781 a vear,

In sum, there are two important implications of these Aindings.
°irst, a proportional, even if rapid. rate of growth of the expenditures
among all expenditure decifes will not eliminate inadequate calorie
intake in the near future. This supports the general conclusions of
Reutlinger and Selowsky. who argue that during the normal pattern of
development few countries will witness the elimination of malnutri-
tion." Second, these simulitions 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 >addy-Producing Households

The analysis presented above is limited because it does not take into
account the effects of changes in the crices of food crops on the in-
comes of the many households in Sri Lanka that produce those crops.
For example, survey 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.c., con-
sume mere than they produce) of paddy (table 9). in contrast, 99% of
those producing more than 90 bushels are net preducers, with 729% of
such houscholds falling in the upper half of the expenditure distribu-
tion. In total, 84% of houscholds in rural areas are net consumers of
paddy.?"
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TABLE Y

SHARE OF Rural HOUSEHOLDS THAT ARE NET Pappy BUYERS BY AMOUNT PRODUCED AND
ExpeNDITURE QUARTILG . 19RO R]

Housenorn

Pappy FxpeNpitere Quartny (960
Probuction
(Bushels Yeur) ] 2 1 4 AVERAGI
\] 100.0 1000 100.0 LXLO 100.0
(674) (S9%) (533 (44K) (2,248)
I-158 97.9 9K.9 963 97.7 97.7
(94) (90 (81 (44) (309)
16-37 LIV 76.2 772 848 79.2
(87) (X4 79) (S0 (308}
I8-9%0 333 444 AN 5.6 4201
(64) (721 1D (87) (309)
More than %0 A 14 1.8 K] 1.3
(28) (59) (i (108) (306)
Average 9.7 K6 T 8O 4 758 83.9
(947 tROX) (RY4) (745) (3.480)

Notr.—Numbers in parentheses equal santple s
Y Quartile cut-oft points based on all-island data

Interestingly - only about o quarter of the major income carner in
houscholds producing small quantities of paddy (... valued at less
than Ry 78K per veary list farming and cultivating as their primary
occupation. Among these small paddy-production houscholds. wage-
carning activities off the farm are the most important source of income.
In contrast, farming is the priman occupation of either the first or
second income carner in 887 of the houscholds with the highest value
of paddy output. Only 8.2 of houscholds that produce small amounts
of paddy sell any of their produce on the market (see table 10). Fully
949 of their paddy output is consumed at home. ano few landholders
indicate that farming is their major occupation.

It is possible to evalate the effects of price changes on calorie
intake of paddy-producing honseholds. The change in the quantity of
calories consumed will be determined by the vpposing effects of a
higher paddy price that increases the income of farm houschoids in
their role as producers: and. concurrently. « higher market price will
have a combination o negative income effects and negative price ef-
fects, the latter of which will encourage substitution away from rice
toward other commodities.

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

dQ1dP,) = Q. 1aP; + mQ,. (5)

where Q. = quantity of calories consumed per capita; m = the mar-
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TABLE 10

OCcUPATIONAL CHARACTERISTICS OF HOUSEHOL DY GROWING PAaDDY
SHARE OF HOUSEHOL DS SELLING PaDDY. anD Ratio or Hose Cossevprios 10
Torar Prootcnio, 19R0K]

Varvr or AssUa Paopy PrRopratios

Less than Rs "RR- Ry 1991~ More than

CHARSACTERINENC Ry 7KK 900 4.760 R+ 4.760
Households in which the major in-

COme earner is a farmer ' ¢) 26 6 AR 6 K4 749
Households tn which the ~second in-

COME carner Iy a tarmer (79 12.2 10.3 9.7 1.2

Households in which the second oc-
Cupation ol maor Income carmen

i~ furmer (41 10.0 8.2 14.8 7.8
Houscholds selling paddy /79 K.2 27.7 64.2 Q5.0
Housceholds that produce more than

they consume 0 2R 234 60.6 98.1
Meian ralto of home consumnption to

total production 94 83 .60 R
Average size of paddy landholding

facrest R .63 1.36 398

Number of hoeseholds Y 1y 30 319

ginid propensity to consume calories: £, = the price of commuodity i
and Q. = the quantity of conmiodity ¢ produced. !

Table T shows the etfects ef increasing rice prices by 2077, taking
into account the dual role of prices in affecting the income of producers
in rural areas and assuming that there is no short-term supply re-
sponse.”™ The houscholds producing 15 bushels or less have a net loss
of 137 calories. The second group of paddy -producing households (pro-
ducing 1635 bushels) have a net loss ot 110 calories, and the third
(producing 38-90 bushels) have a net Toss of 65 calories. In contrast,
the houscholds producing the most paddy have o net gain of 120
calories per capita as & result of tae price rise. even though most are
trem upper expenditure groups and theretore have low income elas-
ticities of demand for calories. With the *xception of the largest pro-
ducers. the increased income that accrues te paddy farmers as a result
of an cqual rise in tarm-gate and market rice prices does not compen-
sate for their losses as consumers. They are worse off after the price
hike, and there is a net transter of income from small farmers to larger
producers. This ~ays nothing of the majority of houscholds in Sri
Lanka who produce no paddy at all.

The important point, however, is that among producer houscholds
in the lowest income quartile, a rice price increase of 205 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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Esrrorsor a 2007 Ricr Prict INCriast on Croorie Cosa MPHON CADER TWo Assospiione agot 1o O e 1 Rispossg
OF Papoy Fawsttes 1y AMor Ny Bromt crn my Hot stiof e

Carorir Consovpenion pie Capra pEr Day of 1ot s e s Pront s Buspris vk Y1aw

Expespiresr Quarrine: More than
SCENARIO 1-15 Bushels 1637 Hushels IR-90 Bushels 90 Bushels Average
I:
F9RO-¥1 1.507 1.562 1.560 1.934 [.550
MIZT price Increase:
No cutpui response 1,38y 1.477 1.539 1.794 1.493
Supply elasticnty of 02 1.392 1.4%4 1.453 1.K2Y 1.503
5
0RO K1 248 2.008 2.058 2326 2639
After price increase:
No output response 1.918 1.902 2.000 2189 1.984
Supply clasticity of 0.2 1918 1.908 2012 2.224 1.996
3
1980 8t 250 2.596 2.566 2.647 2,590
After price increase:
NO output response 2384 2478 2491 2786 2888
Supply clastiony of 0.2 2,386 2484 2,502 2023 2870
1980 X1 RIRTA 3.290 3398 3430 1.376
After price increase:
No output response 3.148 1147 KIRIIES 51 328
Supply elasticity of 0.2 3150 8151 3313 1543 3330
Average:
1980 K 2,190 2,274 24RS 2716 n.a.
After price increase:
NO output response 2.053 2104 2,420 2.R16 n.a
Supply elasticity of 0.2 2.056 2470 2.432 287 n.a
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This short-term analysis assumes that there is no supply response.
Given the evidence froin farm studies of how paddy farmers respond to
prices, it is importan: to consider what happens it this dassumption is
relaxed. No reliable price clasticities of output are wvailable for Sri
Lenka, Work on otler Asian economies suggests that. in the short
term. these elisticities are between 015 and 3.0.7" But these response
pacameters do not show hiow the output of secondary and minor crops
is atfected. Ttis likely that a change in the price ot a dominant crop like
rice will have .systenatic and opposite eftect on the supply of other
creps such as coconuts. pulses. and oilseeds. The extent ot this sub-
stitntion. which is influenced both by reallocation of kind and other
factors of production, mcluding tabor, can only he puessed at. given
the limitations of avuibable data Therefore. i the stmulitions that
follow 1t assumed that the short-term effect of o change in prices on
paddy outpat s captured by an clasticity of 0.2,

Fomiegrate the supply response of furm households into the
model. assuming that the outward shift 1 the supply curve does not
dampen prices. cquittion (61 1s expanded as follows: ™

dQ0dP Ol o mQul - Ve E D, (6)

where £, = the price elasticiny ol supphy of commodity i.and = the
chiange in price divided by the origmal price. or P Once again,
multiplving through by 2 will give the expected change in the calorie
consumption ot rice producers that results from a change in rice prices.

Fhe effect on calorie intake of o« 2077 merease i farm-gate and
market rice prices, taking mto account the Quiput response. is also
tound i table T1 There s st a net calorie foss foe all but the largest
producers. The effect of the output response over and above the in-
come effectalone s neglizible except for tarmers producing more than
Y0 bushels per vear, few of whom consumie too fow calories. Even a
supply response of twice that used in this analysis will not change the
fact that small producers. like the landless. are net losers.

There are hmitations to this short-term analyvsis. The most severe
is that the eftects of price changes on vural employarent and wages are
not acceunted for. These effects occur thiough factor utilization pat-
terns (e, fabor versas capital intensification) as production increases.
Estimating the parameters to capture secondary etfects is precluded
due to data limitations. However, in analyzing the 19881 Labour
Force und Socio-Economic Survey, it was determined that Sri Lanka
has a rural unemployment rate of about 155 In addition, nearly 6057 of
all rural major income carners said that., given the opoortunity, the
would choose to work more hours at the same pay. This figure was 77%
among rural luborers and 60% among cultivators. These data suggest
that the supply price of labor (i.c.. wages) may remain stable even if
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there is a robust supply response. which translates into increased use
of lubor, rather than capital. A long-term analysis of the expected
effect of commodity price changes is an important subject for future
rescarch. Nevertheless, shoit-term dislocations that result from further
INCTEUses I rice prices are impoitant.

Conclusion:,

This paper examines tood consumption levels and food acquisition
behavior i S Lanka. The mtent s to explain the effects of food
policies on consumers. To do sol i set of price and income parameters
Is estimated. disaggregated by meome groups and sector. The poor are
shown to be much moie responsive to price and income changes. in
addition. the urban popolation gencrally exhibits lower income clas-
ticities of demand tor food commoduities. Although the absolute values
of own-price celasticities of demand for culories among *he poor often
approach or are preater than unity, there is considerable cross-
commodity substitution in response o o chenee moan individual food
price. The poor appear to be efficient substitutors. theveby mitigating
the effects of w price change on calorie intake. The conspicuous exeep-
fon is rice.

The study shows that foi nice the elasaicity of calore consumption
with respect 1o its price was approxiately four times higher thar for
any other commodity . This s true even though the oan-price elas-
ticities of demand for other commodities are higher. The reluctance of
houscholds to substitute tor rice. even when faced with rising prices.
coupled with its Targe budget share. shows rice 1o be the most impor-
tant consumption goad.

Phighier rice prices are an especially important determinant of noV-
2rty tor fandless and urban workers, Similarly. the relationship of the
structure of production and farm holdings 1o consumption patterns
shows that. at feast i the short term. the smiall farmer—who is also
likely to be poor and concuming inadequate calories—will not be a
primary benctictary of higher rice prices. Houscholds with small hold-
ings consunie most of thair production at home: they are net consum-
ers in the market. Thus their carnings are not increased significantly by
a risc in rice prices. whereas the higher price of the most important
wage good reduces purchasing power. The question of whether higher
prices will indirectly improve the plight of agricultural workers and
laborers by increasing cutput and fueling agricultural development,
which will in turn increuse the demand for labor and drive up wages,
remains 1o be explored. Nevertheless, this research supports the view
that moderating food prices, preferably through technological change,
is & key ingredient to raising consumption among the poor.™*

A number of simulations illustrate the effects of income changes
on calorie intake for the entire rural population. They show that, even
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i there are rapid and proportional increases in expenditures of all
income groups. this will not dramaticatly increase calorie intake among
the poor. In contrast. if the absolute vadue of the increase in real
expenditures were distributed equally te all houscholds. there would
be a marked increase in the percentage of houscholds consuniing arn
adequate diet. The distribution of income growth, cather thansits agare-
gate size s the most important factor that determines the degree of
caforie adequacy i Sri Lanka.

Notes

I John WoMelfor, v Tood Prace Policy and Income Bistribution in Low-
Income Counteies.” Leonomic Dovelopmen: and Cultural Change 27 11978y
|26,

2o Peter Bimmer, Walter P Fadcon, and Scott B, Peurson., eds.. Food
Policv nalvas tBaitimores Johns Hopkins University Press, 1983,

ol SeLankas estates e plantations) are worked primartdy by Tamils
who mugrated trom India, largely darme the past twoe venerations. Fhe estate
Lamils wre distmueusshed trom the Cevlon Fames who have ived on the island
for 2000 vears or more. wonge wath the anooniy ethiw croup. the Sthalese.
Fhe Cevlon Tamils Bive and work i oeban amd sunal arcas. 10 contrist to the
estate Tamils who arnved from Tndi siace the Botosh beean 1o des clop the
plantation cconamv T notew orthy that the present communal ywolence in S
Lankas Lrzehy betveen the Cevlon Lamis v pranatily i the north ot the
Oy g the Sinhalese magonny

o bor cvamptle. the averaue consuphon of meat s Y6, 23 and 2.9
pounds pei capity i the nrbar, miral, and ostate sectans, respectnet, S
farky - average Nsh consumption per capitacs 335 2060 and 159 1 the corre-
sponding sectors.

S0 The smalb consumption of these seconditny Crops 1s 1ot surprising since
rive and wheat provide more calories per Rs 100 than sweel potatoes or
mamoc, and onby shghtly fewer calortes per R 190 than nullet. Likewise, rice
provides more grams of protein per Ks 100 than puises, sich as com peas and
green gram,

6. Forareview ol these techimques. see Harold Alderman. ~The Eftfect of
Income and Food Price Changes on the Acquisition of Food by Low-Income
Housenolds™ «Washington, D.C tneernanonal Food Policy Rescarch lnsti-
tute, 19¥60 numeographed).

Foestimate price elasticities, price variations oiust be real and not just
due to quality differences. In the St Lanka dati such ditferences sre nrimanly
due to Large differences between locations. In addition. thete is also temporal
variabihty partially: autributable to differences in the rate of price increases
during the course of the survey.

8. The alternative of estimating & complete system of demand that puts
restrictions on parameters was considered. Indirect techniques, such as Al
most Ideal Demand Systems (ATDS), cannot be used here because the 1980481
Labour Force and Socio-Economic Survey does not make it possible to impute
the prices of nonfond items. In addition, o high degree of aggregation s re-
quired to limit the parameters to a manageable aumber. Other methods tor
estimating systems of demand adopt restrictive assumptions about separability
m the utility function (c.g.. the Frisch methzdology or the linear expenditure
svstem). Statistical tests of these restrictions have generally resulted in their
being rejected (See. e.g., Anton P. Barten, “The Systems of Consumer De-
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mand Functions Approach: A Review.,” Econometrica 45 Hanw wy 1977]; 23~
ﬁl who reports the results of a number of estimations. SLc Al\o Angus Deaton,
" Specification und ]cslmL in Applied Demand Analysis.” Foononne dournal
88 [\cp(unhu 197R]: 524 3m 0
This problem was first intiodieed by Jnmc\ Fobin, " Estimation of
Rel lllk)ﬂ\hlp\ for Limited Dependent Variables” Economerrica 6 tlanuany
TOSE): 24-360 and 1t s reviewed and discussed at length by G S, Maddala,
Limited. Dependent and Qualitazive N ariables in Econometrics 1 Lunbndge:
Cambridg Urniversity Press, TO83)

F0. See James £ Heekman, © The Common Structure of Statsucal Mod-
els of Truncation, Sample Selection and Lanited Dependent Variables and
Stmple Estimation Tor Sech Models. snnals of Beonontios and Social Move-
ment 5019700 475030 2 Grihiches. BD Hall, and ). Hausman, " Missing Dista
and Self-seleenon i Large Pancls. Annales do TINSEE 3031 (1U78): 137
76.

FEodn this case s the standardized cumulative normald function. F o), s
estimated to determime the profabiliny of being o consuming houschold as u
funcuon of ivaricty of rondom varirhles. AL One con difterentiate the function
Fzvwath respect to AL such that A1 G e s meaningtul,

This pitfall of biased estmnators ansing from the use of - runcated
sample can be addressed by mcludimy the invarse of the Mill's ratio—the rutio
of the umit normal densits 1o the cimulitive normal density —— s o FCETUSSOT In
the Ol equation The M ratio can be determined from the probit equation
discussed previoushv s whineh provides dita on the probuabiiy thin o household
his a positive vadue,

13 This can be exprossed mathematically s

af) oy R T ARTAS B A TG AR T A N IR B

where 7 o the trumeated sample of consumers, This sans that the expected
change m commodite O for a0 change in v oS determined summing the
expected change in ¢ Tor a change m 4L given the prodabidity that someone
ts @ consumer. and the expected change mothe probability of consuming Q.
“LIL}]ALd by the expected vadue of O 0w household s ar cady i the market.

Fhis combimation of two functions o estimate the population parameters is
reguired when the parameters for entry and guantity response <houtd not be
constramed te be the same osee Herold Alderman. “Allocation of Goods
through Non-Price Mochasims: Imphcatons of Rationing and Wiating Times
in Egspt (PhoD L diss o Harvard Universiny, 1984 When the parameters are
the sime, the metiod reduces toa Fobit However as remarked by Maddala,
“in more comphcated model i which ML [mavimum likelthood| methods are
computationalhy bardensome. the tvo-stage methods are worthwhile.™ Since
e only Tobit procedures aviniable 6 me could not handle the entire data set
of nearly S.000 honsehotds, the anady sis uses the twosstage approach rather
thun the Tohit,

4. See Angus Deaton, fhree Essavs on a Sri Lanka Howsciold Survey,
Living Standards Measorement Study. Warking Paper no. 11 (Washington,
D.Co Warld Bank, 1981 1020,

IS Speafically s mteraction terms were formed by muntipbving the log of
prices by the fog of per capiti expenditnres. This prcks up any curviture in the
price function that would not be captured by she log-hinear relationship be-
tween prices and quantities. IFan interaction term proved insignificant due to 4
problem of multicollinearity 1t was removed and replaced by another interic-
tion term formed by multipiyving the log of prices by a dummy variable for low-
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income housceholds in order to determine if the poorest quartile responds ditter-
ently to price changes than the remainder of the population.

16. The demand functions are availabie upon request from the author.
They are not reproduced here because of the large number and length of the
Cquations,

17. Both the sector dummy variable and the imferaction term between the
dummy and the log of expenditures were lett in the same equation for two
reasons. First, such dumimies pick up variance and reduce the bias in the other
price and expenditure parameters, Second, constramnsng the intercept while
allowing the slope to vary may result in brased and contrary economic results,

IR, The dataare hmited to the rural areas for case of computational tracti-
bility, for clanty of presentation, and because nearly 8077 of the population
lives there. The following table depicts the changes that correspond to the eight
SCenarios:

PEr Carira BAapEsDIIvRES

Rict Prics < ors ~ Ry 3o + Mo - R 632 R, 6 Nu change
No change | 2 3 4 . Base
2000 dechne 6 X B N

t9. Shlomo Reuthnger and Marcelo Sele asky . Malnaerition and Povery:
Mavnitude and Poliov Oprons. World Bank Stadt Occeastonal Paper no. 23
tBattimore Johns Hophins University Press, 19760,

200 Al estate hotisebolds are net nee consumers and 9777 of urban house-
holds ae this treans that 87600 of all Sei Lankan houscholds are net consums-
ees

2t The anadvsis ot the short-term eftects begins with the expression of the
dertved denvand for calories among turm houscholds beng o function of in-
comes and prices: ¢ LY 200 where O, valoties. Y ot income: and
P = the vector of the prices of consatiption oods. Then, taking the total
derivative with respect to £, assuming that the prices of other commadities
rematn constant, JQ, kil < aQual, - G aVdYdl). The quantity of com-
modity i produced. O, can he substituted ton 1o resulting in equation (5) in
the text.

220 This analysis assumes that the paddy producers are not tenants who
have to give a share of the increased value of the paddy to the landowner. If
some are and prices increased, the income increment and the increase in
valonie consumption would be smaller than predicted in the models that follow.

230 Pat S, Ongkingeo. Jose AL Galvez, and Mark W. Rosegruat, Irrication
and Rice Produection in the Philippines: Status and Projections, Rice Policies
in Southeast Asia Project, Working Paper no. 3 (Washington, D.C.: Interna-
tional Food Policy Research Institute, 1982). p. 34,

24, This maodel assumes that the supply curve is iincar over the small
range wheve the producer moves up the supply schedule as the price increases.
Italso assumes that there is a real costin raising produciion. either in the form
of cash or in the opportunity cost of family members' tune.

25. John W. Mecllor, The New Economics of Growih (lthaca, N.Y.: Cor-
nell University Press. 1976).



