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CONCESSIONAL SALES, OPEN MARKET DEMAND AND
CONSUMPZION OF RICE IN SRI LANKA, 1953-1989'

by

P.J. Guuawardana |

ABSTRACT

This paper analyses the impact of concessional sales of rice under public food
distribution schemes ou the open narket demand and total co‘r_ufumpﬁm of rice in
Sri Lanka from 1953 to 1989, The results show that, on average, 73 per cem of
the concessional issues of rice under the non-targeted (universal) rationing
scheme during 1953-1977 has served to replace a potential quantity that would
have otherwise been demanded by consumers in the open market. The remaining
27 per cent has served as an addition to the total quantity of rice consumied in the
country. Under the rationing and food ,sl(liéqJ‘ schemes targeted g’awrds low-
income households, the annual average replacement qj" the quantity of open
market rice was 51 percent during 1578-1989, while the addition fo ‘the total
consumption of rice was 49 per ~ent, This suggests that the targeting of public
rice diszribua‘on‘ during 1978-1989 was fairly s::¢cessfut in_maintaining the
consumption of rice, particularly by low-income households.

Key Words; Demand, Rice, Sri Lanka,

“This paper is a revnsed versioi of Gmuwardaua, PJ, (1995), The Impact of Public roodgrain
Distribution i Cmimnwiom The Case of Rice in St Lanka, Working Paper No.2/95, Dcpmmem; of
Applied Economics, Victoria University of 'l*eclmology, Mclbuume, Matich 1995, , :



1. INTRODUCTION
Rice, the staple food in Sri lanka, supplies nearly S0 per cent of the dait,y‘ calorie intake
of an average consumer, about 75 per cent of the starchy staples, and over 33 per cent of
proteins (Edirisinghc and Poleman, 1976), Rice accounts for about 25 per cent of total
consumer expenditure on food (Central Bank of Ceylon, 1983). -

In Sri Lanka, a public sector rice distribution scheme (‘concessional market’) and a
private sector market (‘open market’) for rice have heen in .operaﬁon since the early
1940s. From 1953 to 1977, each person above 1 year of age was provided a weekly
ration of rice at a subsidised price under a non-targeted (universal) rationing scheme.
From 1978 onwards, under targeted rationing and food stamp schemes rice was sold to
low-income househiolds, comprising of about 50 per cent of the poﬁulaﬁdn\, In the early
1960s and 1970s, the public sector handled the greater proportion of rice marketed, as
government controls were imposed in these periods on virtually all economic activity in
Sri Lanka, including controls over the movement, storage and pricing of rice. However,
with the impl’ementation of economic reforms since ,1,977, the public sector rice
distribution scheme has been virtually dismantled by the early 1990s,

Several studies such as Edirisinghe and Poleman (1976), Gavan and Chandrasekera
(1979), Goldman and Timmer (1982), Bogahawatte (1983), Samaratunga (1984),
Edirisinghe (1987), Gunawardana (1987), Bhalla (1591), Gunawardana and Oczkowski
(1992), and Gunawardana and Quilkey (1987; 1993a; 1993b) have analysed various
aspects related to demand for and supply of rice, and welfare and financial impacts of
public sector rice distribution schemes in Sri Lanka. - |

This paper has a different focus; its objective is to analyse the effects of public
distribution of rice on: (i) the demand for rice in the open market and (i3} the
consumption of rice in Sri Lanka. Previous studies on the rice sector of Sri Lanka have
not undertaken a .rigbfous analysis on these issues, although Gavan and Chandrasekera
(1979) analysed the effects of ration-subsidy-income on the ’é¢n'sumptioniof rice. Based on
an econometric analysis of time-series data for the period 1950 to 1976, they found that 1
additional Rupee of ration-subsidy-income resulted in additional rice consumption of about
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0.54 kg. This implied that, on average, an increase of 1 kg of rice disiributed free of
charge through the ration led to an increase in rice consumption of nearly 0,18 kg,

In this paper, a per capita demand equation for open market rice is estimated to analyse -
separately the effects of the nomm'rgeted rice ratiening scheme (1953-1977), and ths
effects of rargeted rationing and food stamp schemes (1978-1989) on the open market
demand and total consumption of rice in Sri Lanka. A knowledge of these eftects and of
parameters in the open market demand function will be of interest to policy makers in Sri
Lanka and in other developing countries operating or contemplating similar schemes, as
well as to foodgrain exporting countries.

The rest of the paper is organised as follows: To provide the necessary background for
the analysis, evolution of government policy and operations in the demand side of the Sri
Lankan rice market are described, and previous studies on their impact are reviewed, in
section 11, The analytical framework is presented in section 11, This is followed by a
discussion of results in Section 1V. Conclusions are presented in section V.,

11, GOVERNMENT INTERVENTION IN THE DEMAND SIDE
OF THE RICE MARKET?
Non-targeted Rice Rationing Scheme B |
The Second World War adversely affected rice production and trade in ihe south and
south-east Asian regions, causing rice shortages in Sri Lanka. Consequently, a rice
rationing scheme was initiated in February 1942 by the colonial government of Ceylon
(Sri lanka), Rice rationing was initially introduced in *non»sely'ff«supporting‘ arcas of the
country (mainly of urban areas), where a weekly ration of two measures (4 pounds or
1.82 kg) was issued to each person over three years of age, at the price of 21 cents per

measure.

In July 1942, due (o a further deterioration in Snpp'ly. the weekly rice ration was reduced -
and the alloiment was made to vary according to different categories of persons as

“Tliis section draws on Coaawardana (1987, pp. 39-56), and Gunwardana and Quilkey (1987, pp,
132-248), ' ; e Ea
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follows: Worker: 1.5 measures; Child: 1 measure; Infant: 0,75 ‘measur‘e; Others: 1,25
measures (Mahalingasivam, 1978), The government had become the sole importer of rice,
wheat flour and sugar by the end of 1942, Thus, rice and other food items such as wheat
flour, bread, sugar and spices were also provided under the rationing scheme, Although
imports were the main source of rice for the rationing scheme, the government also
purchased rice from domestic producers under the internal purchase scheme from 1942 to
1948 and under the guaranteed price scheme from 1948 (for details see, Gutlawérdana, and
Quilkey, 1993b),

In June 1943 the whole country was declared a ‘non-self-supporting’ area and,
consequently, ~ach person over three years of age became eligible for rationed rice,
Rising prices of imported rice forced the government to increase the price of rationed rice
during 1943-1949. However, to stabilise the cost of living. rationed rice was provided at
prices below the import prices, The losses from the sale of imported rice were partly
recovered from the profit earned though the sale of imported sugar and wheat flour, Since
1945, the government incurred losses from the sale of subsidised rice and oiher food
items, under public food disiribution schemes,

From early 16305 to 1978, the government provided rice to almost all persons older than
one year, at subsidised prices. Since 1954, farmers and their families also received rice
under the scheme, However, in certain periods from 1970 to 1977, income tax payers
received smaller quantities of rationed rice and paid higher prices. From 1953 to 1967,
rationed rice was sold at a subsidised price, but the full ration was issued free of charge
in the years 1967, 1968 and 1069, From 1970 to 1978, a part of the ration was issued
free and the other part was sold ai a subsidised price, The changes in the weekly
allotment and price of rationed rice during 1954-1977 are shown in Table I, The
proportion of rationed rice in per capita consumption of all rice increased from 59 per '
cent in 1953 to 85 per cent in 1965, The proportion declined gradually after 1966 but was
still a substantial 55 per cent in 1977 (T&ble 2).
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Table 1: Changes in the Weekly Allotment and Price of Raﬁioned
Biae, 195 4~1977~

pate of mnge T quantum of Ration  Price of Paid
‘ : : = Ration
- {Measures/Person} (Ra+/Mea.)
NITP - Ivp NITP - ITP

Mouth Year ”ree Paid Tbtal Free Paid motal
| 2.0 2.0 0.55 0.55

quembar 19§k G’ 2 Q 0 ¢
May 195 0 2 2.0 0 2.0 2.0 0450 0,50
Qctober 1955 4] 2 2.9 g 2.0 2.0 0425 0.25
May 1956 0 2 2.0 0 2.0 2.0 0.40 0.40
June w58 0. 2 .0 0 2.0 2.0 0.39 0.35
June 95 0 2 2.0 0 2.0 249 0.25 0.25
: ' (1S'§ Mea-o)
0.5 0.5
{2nd Mea.)
April 1960 0 2 2.9 D 2.0 2.0 025 .25
December 1966 1.0 O 1.0 10 14 0.0 0.0
Sepbembarl9Td 1.0 1 2.0 0 2.0 2.0 075 0475
November 1871 1.0 1 2.0 0 20 248 1.00 1,00
February 1973 1.0 1 2.0 0 20 R 1.60 1.00
‘ {1at Mea.)
1:60
(2nd Mea.)
Mareh 1973 1.0 1 2.0 9240 2.0 1.4 1.00
(1513 Meﬁh)
1.40
(2nd Mea.)
Gﬂvtbber 197-3‘ 005 95 14{) Q 905 0-5 2-00 2'{)0
Apri - 1974 0.5 1 1.5 0 0.5 0.5  2.30 2,30
July 197k 0.9 1 1.5 0 0.5 0.5 2:50 2.50
August  19Th 0.5 1 15 0 045 0.5 2,20 2.50
Novemberl9Ts 0:5 1 1.5 0 045 0.5 2,00 2.50
January 1976 0.5 5+ 1 0 1% 1.0 2.00 2.00
April 1977 0.5 1 1. 5 0 1.5 1s5 2,00 2.00
May 197? Gwﬁ 1.5 0 2.0‘ 2 o a oo 2.00

;;.

th@g + An additibnal 0.5 measure af rtﬁe vas sald ﬁo residents in
certain urban areas in rice deficit districts at Rs. 2,00
Der measure.
Mez. = 1 measure = 2 pounds
NITP = Naﬂ~incbme-taxpayers, ITP = Income taxpayers
Source: Foad,Commissioner 8 Department. (Various ye&rs)
Adminigtration raport.
Gavan, J.D. and Chandrasekera; I.B. (1979) The impact
of publxc food grain diztributian on food consumptian
and welfare in Sri Lanka.
Ministry of Agricultural Development and Research. (1981).
Agricultural statistics of Sri Lank3111951/52~1980/61.
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Table 2: Per Capita Consumption of Rationed Rice and Per Capita Consumption
of All Rice, 1953-1977

Year Rationed Rice (kg)  All Rice (kg) ‘Rationed Rice as a ,
Proportion of All Rice (%)

1953 4552 76,36 60
1954 57.11 94,30 6l
1955 68.43 93,12 73
1956 72.36 93,23 78
1957 74.19 92.85 80
1958 75,96 96,39 79
1959 79,84 96.91 81
1960 - 81.8% 101,75 80
1961 §1,73 99.22 82
1962 80.43 96,38 : 83
1963 84,21 102.96 : 82
1964 83.52 98,19 85
1965 85.30 93.08 ; 92
1966 81.45 92,27 88
1967 52,60 87.83 60
1968 41,85 86.67 . 48
1969 43.22 89.53 48
1970 5127 9287 55
1971 69,07 93.03 74
1972 60,95 87.76 ~ 69
1973 51.80 8204 63
1974 41,81 86,26 - 48
1975 45,60 80.72 56
1976 4.60 - 81,73 55

1977 50.13 91.67 55

Source: Rationed rice: Food Comrms';noner 5 Departmem (various years), Administratio™
Report. Rice outside the ration: estnmated from data gwen m Departmem of ‘
Census and Stansucs (vanous vears), 1, eylop anka
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The price of rationed rice varied according to the fluctuations m the price of imported
rice, while the quantity issued for the ration varied according to government purchases
from domestic farmers and the quantity imported. The reductions in the quantity and
increases in the price of rationed rice were sensitive political issues during 1953-1977,
leading to downfall of several governments, Although the rationing scheme was started as
a temporary relief measure during the Second World War, it was soqh. to become taken
for granted by the majority of population,

The rice rationing scheme was heralded as a success in maintaining the nutritional
standards of the Sri Lankan population; in functioning as an effective income transfer
mechanism to consumers; in increasing consumer welfare; and fogether with free
education and free health services, in contributing to admirable physical quality of life
(Edirisinghe, 1982; Edirisinghe and Poleman, 1976; Gavan and Chandrasekera, 1979;
Sirisena, 1986; Gunawardana, 1987),

However, mounting consumer subsidies and administrative coéts of the non-targeted
rationing scheme were a severe drain on the government budget. For instance, Gavan and
Chandrasekera (1979) estimated the annual average consumer subsidy on all food items
under ration during 19651976 at 165 million Rupees (imported rice valued at official
exchange rate) and at 858 million Rupees (imported rice valued at premium ‘Foreign
Exchange Entitlement Certificates’ rate). Thorebecke and Svejnar (1987) estimated the
annual average consumer subsidy involved in the rationing scheme during :1961‘»1.977 at
368 million Rupees (imported rice valued at official exchange rate). Gunawardana (1987)
estimated the annual average real net cost of rationed rice to taxpayers during 1952-1978
at 264 million Rupees (imported rice valued at the average of official and ‘black market
premium’ exchange rates). As a proporgion of total government real expenditure, the real
net cost of ratfoned rice to taxpayers varied from 5.1 per cent in 1958 to 21.9 per cent in
1974, The huge consumer subsidies involved in the rationing scheme were viewed by
some as being detrimental tu economic growth and employment in Sri Lanka (Snbdgr:ass,
1966; Karunatilake, 1975; Mahalingasivam, 1978),« ‘These ‘considératicns : flcd, the
government to dismantle the universal and non-targeted rationing scheme in 1978, |



Targeted Rice rationing and Food Stamp Schemes

The taigeting of the rationing scheme was effected in March 1978 when price subsndnes
and the ration were limited to houscholds earning 300 Rupees or less per month -
approximately 50 per cent of the total population. In September 1979, the rationing
scheme was replaced with a *food stamp scheme’, Under the new scheme the eligible
households were given free food stamps which enabled them to purchase rice, wheat
flour, bread, sugar, pulses, powdered milk and condensed milk, The households with five
or less members were eligible to receive food sta‘mps‘ if their monthly income was less
than 300 Rupees. The income limit was raised by 60 Rupees for each additional niember,
The value of the stamps per month depended on the age of the members of the eligible
houschold: 2§ Rupees for children aged 8 years and below; 20 Rupees for children over 8
and below 12; and 15 Rupees for persons aged 12 years and above (Abeysekera, 1982;
Edirisinghe, 1987; Mateus, 1983), In 1987, the government made a change to the
cligibility criterion; only two members of a household receive food stamps if the
houschold income falls in the range of 600-700 Rupees per month, Despite this, the
proportion of the total population receiving food stamps has remained around 50 per cent
since the inception of the scheme (Bhalla, 1991).

Rice was the major commodity sold under the food stamp scheme, The proportion of
food stamps spent on rice ranged between 70 and 90 per cent of total “stamp expenditure’,
and the recipients with lower incomes spent a higher pmportion of stamps on rice than
those with higher incomes (Ministry of Plan Implementation, 1981), Although there were
no price subsidies for rice sold under the food stamp scheme, the price of rice sold for
stamps was lower than in the open market because of quality diferentials in the two
market segments, |

The quantity of rice purchased by consumers under the targeted rationing and food stamp
schemes declined from 524,047 tonnes in 1978 to 276,000 tonnes in 1989, In effect, the
public sector handled about 19 to 47 per cent of the total rice absorption (defined as totaly T
marketable surplus of rice produced in the country plus imports) durmg 1978-1989. Thus, |
during this period the public sector still provided a significant part of rice consumed by |
the low-income households, Taking the target population as 50 per cent of the fotal
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population, the per capita quantity of rice purchased by consumers under the targeted
rationing and food stamp schemes declined from 73,86 kg in 1978 to 32.84 kg in 1989,
The estimates of per capita consumption of rice in these years are 115,01 kg and 101.41
kg, respectively, ‘

According to some writers, because of the declining value of the feod stamps, and in the
absence of price subsidies on rice, rice consumption of the low income consumers have
declined since the withdrawal of the rationing scheme (Edirisinghe, 1987; Gooneratne and
Gunawardana, 1983; Peoples Bank, 1982; Sahn, 1987). Howsver, Sirisena (1986: 87)
contends that "the increased domestic rice production and the resultant slower increase in
the price of rice seemed to have mitigated the adverse effects of withdrawing the Ration
scheme”, fncome transfers to low income consumers in the form of free food stamps
spent on rice still represented a sizeable proportion of‘govemmcm expenditure, varying
between about 2 per cent in 1984 to about 6 per cent in 1982 (Gunawardana, 1987),
Mateus (1983) concluded that the food stamps scheme for rice represents a ‘spectacular’
improvement in the social benefit/cost ratio (42.8 for the year 1980; calculated as the
percentage ratio of ch:ﬁngcs in consumer surplus and producer surpius over treasury costs)
over the benefit/cost ratio (4.4 for the year 1970) of the earlier rice rationing scheme,

Further economic reforms initiated in 1989 and 1994 have resulted in significant changes
in the food subsidy schemes, [n 1989, the cash value of food stanips was doubled and the
food stamp scheme was better targered (o cover only the families entitled to assistance -
under the Janasaviya scheme, This scheme was a povmy alleviation program which
aimed at providing direct income transfers for 50 per cent of the (poor) population over a
two year period during which the recipients were expected to develop necessary skills for
self employment (Gunawardana and Somaragng, 1996). There are no records of rice issues
under the food stamp scheme after 1991, and since that year the public rice distribution
schemes in Sri Lanka has effectively ended, The present government introduced a
generalised wheat flour subsidy in 1994, thus deviating from the concept of ;zargeted' ~
subsidy schemes. This resulted in the distortions of relative prices among wheat flour,
rice and other food crops, ‘apart from creating a huge burden on the govemmem budget.
Therefore, in 1995 t!u: wheat ﬂour siibsidy was part‘aily i’em(m:d '



1L ANALYTICAL FRAMEWORK |
{n this section, a model of the open market demand for rice is developed ;z,ihd empirical
procedures are specified, in order to analyse separately the effects of the non-targeted
rationing scheme (1953-1977) and the targéted rationing and food stamp schemes (1978-
1989) on the open market demand and toral consumption of rice in Sri Lanka,

The Model

Open market demand for rice is modelled here for a ‘representative’ utility maximising
consumer, Thy following assumptions ate made for the purpose of the analysis; the
consumer is a *price taker' in the markets for rice and other commodities; the consumer
obtains all of the concessional issues of rice as well as purchases rice in the open market
(however, no particular order of purchases is assumed); the consumer does not re-sell
concessional rice, ration coupons or the food stamps; rationing is ‘effective’ for the
consumer, meaning that rice is rationed at a lower level than the quantity that the
consumer would purchase in the open market at the given price of rice, [When rationing
is effective for all individuals in a population, rationing is said to be ‘completely
effective’ (Tobin, 1952)],

Given these assumptions, the consumer msaximises utility (U) from the quantity of open
market rice (Qo), rice issued by the govei*iimcm; in the concessional market (Q) and other
commodities (Qy), subject to the price of rice in the open market (Py), prices of other
commaodities (P,), quantity of rice issued in the concessional market (Qg) and consumer
income less the expenditure on concessional rice (Y*}, That is:
Max U = U(Qq, Q¢ Q) ' ¢)]
st Po, Qc, Ppand Y.
where, Y* = Y « Po(Qc); Y i total consumer income and Pq is the price of rice sold in
the concessional market,

Food prepared from wheat flour (mainly bread) is the main substitute for rice, and hence
P, (prices of other commodities) are represented by Py, (price of wheat flour), Assume |
that the prices of rice, wheat flour and other commoditics always change in the same
proportion, ‘Then, using the composite commiodity theorem (see Henderson and Quandt,
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\980, pp. 48-49), the rcpresen(anve consumer’s demand function for Open market rice
C‘Y be specified as: ;
Qp = (P, Pyy Qc, Y , (2)

Empirical Procedures
The empirical form of the demand equation to be estimated is specified as; |

Qo = o + BiPy + BiPy + F.QCy + B,QC; + BeY' + ¢ €)]
where, Qg is per capim quantity of rice demanded in the opcumark&:t (in ka), Py is the
real retail price of rice in the open market (Rs per kg), Py is the real retail pribe of wheat
flour (Rs per kg), QCy is per capita quantity of mc issued to consumers under the non-
targeted rationing scheme (in kg from 1953 to 1977), Q(,;‘p is per capita quantity of rice
issued to consumers under the targeted rationing and food stamp schemes (in kg, from
1978 to 1989), and Y is per capita real income less per capita expenditure on rice bought
in the concessional market, The prices of rice and wheat flour are deflated by the
Colombo Consumer Non-Food Price Index (1952 = 100},

Subject to the assumption that rationing is completely effective, Ahmed (1979), Chellaraj
and Brorsen (1988), and Chellaraj, Brorsen and Farris (1992) also included concessional
issues (ration) in open (commercial) market demand functions in  their cnitpiri:ca1 |
estimations. The per capita income variable (¥*) excludes th. per capita expenditure on
concesstonal rice consumed, The exclusion is necessary to avoid duplication of income
which enters the demand functions in the form of expenditure on concessional rice in the
presence of rationing and price subsidies (Tobin and Houthakker, 1951; Latham, 1980),

The parameters o be estimated in equation (3) are as follows: « is the intercept, ﬁn..ﬁs '
are partial slope coefficients associated with the respective independent varizoles, and e is

the error term. 'The followmg hypotheses are f‘ormed in relation to the mgns of slcpc;

coefficients:

B, < 0; B, > 0; B, < 0; B8, < 0; and ﬁs >0 ir apen markct rice is a normal

good, and B; < 0 if it is an inferlor good,



If each unit of rice issued in the concessional market leads to one less unit being
purchased in the open market, then By 8y = -1, and there will not be an increase in the
total consuraption of rice as a result of concessional issues of rice. At the other extreme,
if ﬁ;; By = 0, there will be 1o feplaccxnezit of the quantity demanded in the open market
by the concessional issues of rice, and all 1ssucs will be an addmon to the total
‘ comumphon of rice. ‘

In between these two extremes, if Bq3 8, < 1 (expressed in izbsoltcze"valzces)* this indicates
~that the quantity of rice demanded in the open market is reduced to the extent of the
magnimde of By B Following Chellaraj, Brorsen and Farris (1992), such reduction in
the quantity of rice demanded in the open market is termed "leakage”, and takmg QCR as
an example the average leakage (L) at a given price is calculated as: ,

; JWﬁJK(QCR) ' @
~where QCy' is the average quantity of concessional issues of rice during the period under
study, '

The average percentage leakage (L%) mmugh the p:ub’lic distribution system is calculated

- as: | : ; PR ’ '

LF = (L/QC)yx 100 )
or, simply as: B, x 100, | | |

The extent of increase in toral consumption of rice (AD) due to public distribution is
shown by: ' ‘
| AD=1-8 B ! - (6)
Here, the absolute magnitude of Bs is mcluded |

The average increase in total consumption (AD"} is calculated as: o
| AD' = (1 - By x Qc.; )

The average percentage increase in total consumption (AD‘“) is then calculated as:
Dm—(Al)*/QCK)xtoo Lo @)
or;,simply as: (1 - 8:) x 100, s n
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The leakage (L) and the addition to total consumption (AD") for each 'yéar in the period
under study can be caleulated using equations (4) and (7) respectively, replacing QCg’ in
each equation with QC,' (concessional issues of rice in each year),

Data : , ‘
Data used in the empirical estimation of the demand equation for the period 1953 to 1989

are presenfed in Table 3.3

The quantity transacted in the open market includes the quantity of own produce
consumed by farm fatnilies, This is unavoidable because separate data on open market
rice transactions are not available. Thus, the per capita quanmy of rice in the open
market was estimated as follows: ,

Q, = [QT - (S + W + QSG)] / POP )

where, @, is the quantity of rice in the open market, QT is the total output of rice, S is
the estimated quantity retaified for seed by farmers, W is the estimated waste (on-farm
and off-farm), QSG is the quantity sold to the government by farmers, and POP is the
total population,

Although the rice issues in the concessional market are automatically aciusted to stocks
held by the government, operi markef quantity cannot be adjusted to changes in privately
held stocks since data are not available in this regard.

>The data series used in the estimation (presented in Table 3) were constnicted from data obtained
from the following sources: Centrai Bank of Ceylon (various years; 1989); Degartment of Census and
Statistics (various years); Food Conimissioner’s Department (varigus years); Gavan and Chandrasekera
(1979); Goldman and Timmer (1982), and the Ministiy of Agtlculmral DcveIOpment and Reseamh (1981)
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Table3:  Data Used in the Estimation: Demand for Rice in the Open market in
Sri Lanka, 1953-89 , :

Year Qt) po pw QCR : : QC;& Y’
1953 30.84 1.06 0.4 45,52 496.26
954 37,19 1,02 0.56 57,11 525.93
1655 24,70 0.93 0,53 68.43 570.44
1956 20.88 0.91 0,51 72.36 534.36
1957 18.66 - 0.89 0.51 74.19 509.54
1958 20.43 0.87 0.49 75.96 519.44
1959 19.07 0.86 0.48 79.84 551.00
1960 19.90 0.85 0.47 81.85 - 564.94
1961 17.49 0.51 0.49 81.73 572.40
1962 15.95 0.79 0.54 80,43 566.67
1963 18.75 0.77 0.48 84.21 566,94
1964 14.67 0.79 0.42 83,52 o 57120
1965 7.77 0.79 0.42 £5.30 576.62
1966 10.82 0.82 0.47 31,45 580,60
1967 35.23 1,05 0.61 52.60 610,61
1968 44.82 1.05 0.60 41,85 679.63
1970 41.59 - 0.96 0.52 51.27 667,20
1971 23.96 0.91 0.50 69,07 ; ~ 637.21
1972 26.81 - 0.83 0.47 60.95 633,94
1973 30.24 1.13 0.65 51.80 679.21
1974 44.44 1.81 1,08 41.81 - 767.80
1975 35.13 1.76 1,29 4559 790.47
1976 37.13 1.69 0.98 44.60 851,33
1977 41,54 1.65 0.78 50.13 - 1186.80
1978 41.15 1.49 0.50 73.86 1220.40
1979 47.94 1.61 1.16 73.98 1322.30
1980 70.95 1.66 1.74 37.34 1289.20
1981 77.30 1.85 1,75 21,23 1346.90
1962 75.65 1.84 1,55 21.18 1426.00
1983 75.46 1.64 1.54 18.19 1517.80
1984 79.18 1.6l 1.48 21,55 1586.50 -
1985 89.48 1.64 1.11 22,73 1639.00
1986 83.24 1.50 1.25 21.59 1681.90
1987 70.01 1.51 1.30 29.95 1675.30
1988 79.39 1.42 1,26 25.80 1701.20
1989 68.57 1.65 1.38

3.8 1707.90

Varigble Jefinitions: dependent variable; Qq: per capita quantity of rice demanded in the
open market (kg); independent variables: Pq: real retail price of rice in the open market
(Rs/kg); Py: real retail price of wheat flour (Rs/kg); QCy: per capita quantity of rice -
issued under non-targeted rationing scheme, 1953-1977 (kg); QCpt per capita quantity of
rice issued under targeted rationing and food stamp schemes, 1978-1989 (kg); Y': per
capita real income less per capita expenditure on rice bought in the concessional market
(Rs). Note: The target population is taken as 50 per cent of the total population in

calculating QC; for the period 1978 to 1989,
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, v. RESULTS AND .SLUSS[ON

Estimated Equation
The estimated demand equanan is subjected to two types of statistical and econometric
tests, that s, tests of statistica; significance and diagnostic tests, Statistical ‘si‘gl':if‘cance
tests include R% adjusted R%, F aid teratio tests. A selected set of diagnostic tests is used
to evaluate the compliance of the estimates with the underlying assumptions of regression
analysis, These fests are: Lagrange multiplier (LM) test of residual serial correlation,
Ramsey’s specification error fest (RESET2, F-test), the Jarque-Bera LM test of the
normality of residuals, and the LM test of heteroscedasticity which is based on an
auxiliary regression (see, Pesaran and Pesaran, 1991).

The demand cquation was estimated using linear and log-log functional forms. The log-
log functional form produced unsatisfactory results in terms of signs of the estimated
coefficients and Statiscic:al/diagnostid tests. Hence, only the estimates based on the linear
form are presented (see Table 4) and discussed below.

In the estimated demand equation, all the coefficients are ‘correctly’ sngned but the
coefficient asmcsatcd with the price of wheat flour (P is not statistically significant at
the 5 per cent level, The hypotheses in relation to the presence of serial correlation of
residuals, mis-specification of functional form, non-normality and heteroscedasticity (non-
constant variance of residuals) are rejected at the 5 per cent level of significance. ‘Thus,
the estimated equation is reasonably satisfactory in statistical terms.

The results highlight some irriportant features in relation to the demand for rice in the
open (commercial) market in Sri Lanka, First, the price of rice itself has a negative but
statistically significant influence on the quantity of rice demanded in the open market,
Second, although wheat ﬂour can be categorised as a substitute for tice, the ‘i‘m‘pact of the
price of wheat flour on the quantity of rice demanded in the open market is stausucally
msngmf"canh
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Table 4: Estimated Demand l‘\mc(mn for Rice in the Open Market
in Sri Lanka, 19‘5’1»89

Variable Coefficient t value
Py 11,2 2,310
Py 5.934 | 1,162
QCy 0,733 | -9.477
QC, 0.512* -8.140
Y 0.018" - 3.947
Constant 71.389* 70
R’ 0.7

adjusted R? 0,96

Fox 195.63'

Serial correlation;  x*(1): 0.424 ' 0.51
Specification error: B

RESET(2); Fume 2.023 0.12
Non-normality; X2y 0.775 0.68
Heteroscedasticity;  x*(1): - 2.345 03

* Significant at the 1 per cent level,
** Significant at the 5 per cent level,
Variable definitions: dependem variable; Qq: per capita quantity of rice demanded in the

open market, independent variables: Py: real refail price of rice in the open market; Pyt
real retail price of wheat flour; QCq; per capita quantity of rice issued under non-targeted

ratlomng scheme (1953-1977); QCg per capita quantity of rice issued under targeted

rationing and food stamp schemes (1978-1989); Y*: per capita real income less per capiia
expenditure on rice bouglit in the concessional market,
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Third, the concessional issues of rice under both the nonutarget,ed rauomng scheme and
targeted rationing/food stamp schemes have a negative and stanstically significant impact
on the quantity of rice demanded in the open market. Fourth, consumer uicome has a
positive and statistically significant impact on the quantity of rice demanded in the open
market, indicating that open market rice is a normal good.

Price and Income Elasticities

The price elasticity of demand for open market rice, calculated at the mean values of
price and quantity demanded, is ~0.33 which sugpests that a 10 per cent increase in the
open market rice, ceteris paribus, decreases the quantity of rice demanded in the open
market by 3.3 per cent, The cross-price elasticity of demand is 0.12 which indicates that
a 10 per cent increase in the price of wheat flour, ceferis paribus, results in a 1.2 per cent
increase in the quantity of rice demanded in the open market. Income elasticity (0.39)
indicates that a 10 per cent increase in consumer income, ceferis paribus, leads to a 3.9
per cent increase in the quantity of rice demanded in the open market.

Effects of Public Distribution of Rice

According to the estimates of this study, in the case of Sri Lanka, 1 kilogramme of rice
issued under the non-targeted rationing scheme, ceteris paribus, resulted in a 073
kilogram reduction of the quantity of rice demanded in the open market. This is
comparable with Ahmed's (1979) finding that, in the case of Bangladesh, 1 kiipgrfamme
of rice issued to consumers under the rationing scheme led to a 0.92 kilogramme
reduction of the quantity of rice demanded in the open market, In the case of Sri Lanka,
1 kilogram of rice issued under the targeted ratiom’ng and food stamp :,chc‘rynes,, ceteris
paribus, resulted in a 0,51 kilogram reduction in the quantity of rice demanded in the
open market. | | ‘

The results also show that from the consuiners® nerspective, rice issued under pubtic food
distribution schemes in Sri Lanka was rof a perfect substitute for open market rice, This
‘imperfect substitution’ is also reported in the case of rice in Bangladesh (Ahmed, 1979) |
and Tamil Nadu, India (Chellaraj and onrsen, 1988), and in the case of wheat in lndna
(Chellaraj, Brorsen and Farris (1992), ' '
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The average percentage reduction in the quantity of rice demanded in the open market
(the average percentage leakage) in Sri Lanka has been higher under the non-targeted
rationing scheme during 1953-1977 (73 per cent), than under the targeted rationing and
food stamp schemes during 1978-1989 (51 per cent). Conversely, the addition to the total
consumption of rice through the public food distribution system has been greater under
the rargeted rationing and food stamp schenes (49 per t;eu‘t) than under the non-targeted
rationing scheme (27 per cent),

The estimated annual average reduction in the quantity of rice demanded in the open
market as a result of concessional issues (‘leakage”) under the non-targeted rationing
scheme during 1953-1977 is 346,420 tonnes, The s} average addition to the total
consumption of rice from this scheme is estimated at 128,128 tonnes, The annual average
‘leakage’ from the targeted rarioning and food stamp schemes during 1‘9?84 989 is
estimated at 42,065 tonnes, and the estimated annual average addition to the total
consumption from these schemes is 40.416 tonnes.

V. CONCLUSION

This paper has been concerned with an analysis of the effects of public rice distribution
schemes operating in Sri Lanka duting the period 1953-1989 on the quantity of fice
demanded in the open (commercial) market, as well as the total quantity of rice consumed
in the country, To this end, a model of a representative consumer’s demand for open
market rice was developed and estimated. In the estimated model the price of rice in the
open market has a negativeﬁ and statisticaily significant impact, while the priée of wheat
flour has a positive, buj insignfﬁcaﬁt; effect on the quantity of rice demanded in the open
market. Consumer income has a positive and significant impact on the quantity
demanded. The quantity of rice issued under the non-targeted rationing scheme (1953-
1977) and the quantity of rice issued under the targeted rationing and food smmp schemes
(1978-1989), both have negative and ,.tattstlcally sngmﬁcant impact on the quantity
demanded in the open market,
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According to the analysis, under both nana-iargeted rationing scheme and targeted
rationing and food stamp schemes in Sri Lanka, cach unit of rice issued in the
concessional market has reduced the quantity of rice demanded in the open market by less
than one unit. However, the concessional issues of rice under both schemes have served
more to replace (he quantity of rice demanded in the open market rather than to increase
the total consumption of rice, '

The cstimaws show that under the non»targefed raiianing sckemv during 1953« 1‘977’ on
quantity that wmld havcbccn dcmam ed‘ b»y consumers m the open market; while the'
remaining 27 per cent has served as an addition to the total quantity of rice consumed in
the country. Under the targeted rationing rmd Jood stamp schentes during 1~97S~~I989,
however, the estimated average replacement of the quantity of open market rice due to
concessional sales is 51 ;icrcent. and the addition to the total consumption of rice,
especially of those on low incomes, is estimated at 49 per cent, The lower percentage
‘leakage’ and the larger percentage addition to thie tofal consumption of rice under the |
targeted rationing and food stamp schemes suggest that the targeting of public rice
distribution during 19781989 was fairly successful in maintaining the consumption of rice
among low-income households in Sri Lanka,

The analysis in this paper was conducied at the aggregate level, that is, for the entire
country, A suggested extension of this study might be to carry out separate analyses
according to ircome greups and sectors of the country (urban, rural, estate). This would
be of interest because there have been variations in the quantities of rice obtained under
the rationing and food stamp schemes by different income groups and different sectors of
the country (Department of Census and Statistics, 1973; Central Bank of Ceylon, "1'9'74'*
1983). However, it should be noted that such a disaggregate analysis is not possublc in the
case of Sri Lanka due to the lack of necessary time series data, |
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