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Abstract

Chellaraj, G. and Brorsen, B.W., 1988. An evaluation of Indian government rice
policy in Tamil Nadu. Agric. Econ., 1: 355-364.

The Indian government procures rice from wholesalers or producers at a price
below the market price and then distributes it to low-income consumers at a
subsidized price. This paper uses a simulataneous equations econometric model
to evaluate the effects of this policy on supply/demand of rice in the state of Tamil
Nadu, between 1956 and 1985. Results show that production is more responsive
to power for irrigation and fertilizer prices than to output prices. Because supply
is inelastic, producers bear the burden of the ‘tax’ imposed by procurement even
though rice is procured from the wholesaler. Rice distributed by the government
displaces rice demanded in the open market, and thus the government distribu-
tion of rice has not increased the total consumption of rice.

Introduction

Low income has been the major reason for low demand for food products in
many developing countries. To increase effective demand for food, the Indian
government passed the Essential Commodities Act in 1956. Under this Act,
the government procures grain from farmers or middlemen, at a price lower
than the market price, and sells to consumers at a subsidized price through
‘fair-price shops’. Although the program has been in effect for 30 years, ques-
tions remain about its impact on production and effective demand. The pur-
pose of this paper is: (a) to determine the factors that affect the demand and
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supply of rice in the state of Tamil Nadu, India, and (b) to determine the
welfare effects of this government intervention.

Past research has studied the effect of government policies on the distribu-
tion of grains in India. Harris (1983) found that procuring and distributing
grains through fairprice shops had little effect on consumption patterns in the
Coimbatore district of Tamil Nadu. Prabha (1983) found that the growth of
average consumption had not stabilized in the state of Tamil Nadu and tended
to fluctuate widely from year to year, in spite of government intervention. Nei-
ther study addressed the impacts of this program on quantity demanded in the
open market. In a recent study, George (1985) addressed the impact of the
fairprice shops on consumption for five Indian states — Gujarat, Kerala, Pun-
jab, Tamil Nadu, and West Bengal. A single equation using ordinary least
squares regression was estimated for each state. George concluded that redis-
tribution of income has resulted from public distribution. Consumers depend-
ing on open-market purchases contribute to the ration income of consumers
who buy foodgrain from fairprice shops. Hayami et al. (1982) studied the is-
sues regarding efficiency and equity in the producr levy of India. They argued
that failing to discriminate effectively between high and low income consumers
led to a loss in economic efficiency and adverse income distribution effects in
the long run. Hayami et al. also showed that due to benefits from price discrim-
ination and consumer subsidies, producers might be better off with the govern-
ment intervention.

Similar problems to the one addressed here have been studied for other de-
veloping countries. Gerrard and Roe (1983) investigated the reasons and im-
pacts of intervention in the maize and rice markets of Tanzania. The results
showed the government followed a policy of relative foodgrain self-sufficiency.
The cost of food production in Tanzania increased as a result of government
intervention. Lutz and Scandizzo (1980) evaluated the impact of government
intervention in agricultural commodity markets for several developing coun-
tries — Argentina, Egypt, Portugal, Yugoslavia, Thailand, Kenya and Pakistan.
The study indicates a heavy tax burden on the agricultural sector of developing
countries. Economic reasoning and the evidence from other developing coun-
tries suggest that the policy of procuring at a price lower than the farm price
is likely to discourage production. However, Mellor (1985) argued aggregate
agricultural output in developing countries does not respond to higher farm
prices, but is affected by the availability of inputs, infrastructure development
and technology. With regard to India, Easter (1977) found that canal irriga-
tion played a significant role in increasing production of rice in the state of
Orissa.

For Tamil Nadu, production would only be indirectly affected since procure-
ment is at the wholesale level. Therefore the impacts of procurement must be
analyzed with a simultaneous equations approach. This approach allows ad-
dressing several important questions. Does the rice distributed through fair-
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price shops substitute for open market rice? Does investment in roads reduce
marketing costs? Does Mellor’s hypothesis that farm prices do not affect pro-
duction decisions hold for Tamil Nadu? By examining the whole structure of
the rice market in the state of Tamil Nadu simultaneously, this paper is an
extention of other studies mentioned earlier.

Model

This section presents the theoretical framework and the procedure used in
this analysis. Farm supply is discussed first, followed by the supply of market-
ing services and then retail demand.

In Tamil Nadu, the amount of power available for irrigation and land are
both limited. Inputs are assumed to be allocable among production activities
(Just et al., 1983). Thus, the production technology is:

Yj=fj(X1j’ X2j, (L) ij)’ ]=17 ey I
Xk= Z ij, k=1, ,K (1)
=1

X, <X, X=X,

where Y; is output j, X,; is the quantity of input i used in the production of
output j, X; is the fixed amount of land, and X, is the fixed power for irrigation.

Assuming the land and power constraints hold as equalities, the farmer’s
maximization problem is:

n K
maxn= ) P,Y,— Y W,X, (2)
=1 k=3

s.t.(1) J

where X7_; P;Y; is the total revenue from the n crops produced, and
>X . W, X, represents the total variable cost in production.
The first-order conditions yield the following output supply functions:

ij=§]j(P17P2a"'7Pn’X1’X2’ WBa”’} WK): ]=1: ey I (3)

Equation (3) is used to estimate the supply of rice. For Tamil Nadu, the
main alternative to rice is sugarcane and thus n=2. The only input price con-
sidered in the empirical section is for fertilizer and hence K =3. The total quan-
tity of arable land (X,) is assumed to be fixed over time, and thus X, is not
included in the empirical model. The prices P; and P, are not known at plant-
ing and therefore lagged prices are used as expected prices. The supply function
is therefore specified as follows:

QF =f,(Pf_,,P}_,, FP,, POWER,) (4)
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The quantity produced (QY) is expected to be positively related to the lagged
harvest price of rice (Pf_,) and the power for irrigation which was rationed
during most of the years of the analysis (Tyner, 1978). Q, should be negatively
related to the lagged harvest price of the principal cropping substitute, sugar-
cane (P$_,), and the price of fertilizer (FP,).

The supply of marketing services from wholesalers and retailers is derived
next. A fixed percentage (1) is procured from the wholesaler at the procure-
ment price (P¥). Thus, the price received by wholesalers (P°) is:

PO=P*+(1-1)P¥ (5)

where PW is the wholesale price. The wholesaler also has a constrained pro-
duction function since the wholesaler depends on the fixed quantity of roads
(ROADS) provided by the government. However, retailers typically transport
rice for short distances only and thus roads are not included in their production
function.

The wholesaler seeks to maximize profit:

max 1 =P° YV —PF XV _WL (6)
$.t.YW ={min [ XV, f(L, ROADS) ]; ROADS =ROADS}

following Brorsen et al. (1985), where PF is the farm price and W is the price
of other inputs (e.g., wage rate). Roads are a public good and have a price of
zero to the wholesaler and thus do not appear in the objective function. YV is
the quantity of rice marketed by the wholesaler, XV is the quantity of rice
purchased by the wholesaler, and L is other inputs (e.g., labor). Under profit
maximization, YW =XV, and thus the supply of marketing services is:

YW =YW(P°—Pf, W, ROADS). (7)
The inverse of this supply function is the wholesale margin equation (M"):
MV =pP° _Pf=f£,(QF, ROADS/POP, W) (8)

where QF = YV is quantity transported, W is the wages of labor, and roads are
now included on a per-capita basis.
Similarly, for retailers, not including roads, the margin equation is:

MR =PR PV =f,(W, Q") (9)

where QP is the quantity moved through the wholesale-retail channel, i.e., the
quantity left after government procurement. Both QF and wages (W) in equa-
tion (8) are expected to be positively related to the margin and Roads/Pop is
expected to be negatively related. The wages and quantity demanded (QP) are
expected to be positively related to the retail margin (MF®), in equation (9).
The quantity of rice distributed through fairprice shops is fixed by the gov-
ernment. Latham (1980) derived demand functions when one of the goods is
rationed. Latham assumed the ration constraint is effective which is appro-
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priate for Tamil Nadu. Thus, consumers are assumed to consume all rice made
available through the fairprice shops. Following Latham, the consumer’s prob-
lem is to maximize utility:

max U= U[QP, @, I1SSUES, Q*] (10)
s.t. [=1— P’ 1SSUES=PRQ° + P’ Q' + PAQ*

where U is utility, P is the price of rice through fairprice shops, I is income,
Q* and P are vectors of the quantities and prices of all other goods, PR is the
price of rice in the retail market, P? is the retail price of the substitute (jowar)
in the retail market, ISSUES is the quantity of rice rationed through the fair-
price shops per capita, Q° is the quantity of rice demanded through the com-
mercial market, and @’ is the quantity of jowar demanded through the
commercial market. I'is ‘full income’, income less expenditure for the rationed
good (Latham, 1980) which in this case is rice.

Assuming rice and jowar are weakly separable from all other goods, the de-
mand function is:

QP =f, (PR, P, I, 1SSUES) (11)

The retail prices of rice and the quantity supplied through fairprice shops
are expected to be negatively related to open-market rice demand. I and the
price of jowar are expected to have a positive impact.

The system of equations are specified linearly and estimated using three-
stage least squares. Past studies have usually used ordinary least squares (OLS).
Thus if the errors are correlated across equations, the estimates obtained here
are asymptotically more efficient than those in past studies.

Data

Annual data (1956-1985) for quantity produced, procured and issued through
fairprice shops and the procurement price are from the Bulletin on Food Sta-
tistics (Gov. India, 1956-1985). Data for 1956-1978 for exports and imports
are also from the Bulletin on Food Statistics, while 1979-1985 data were ob-
tained from the Land Tenure Center, University of Wisconsin, Madison, WL
Data on power for irrigation (10° kWh). are from the Statistical Abstracts (Gov.
India, 1956-1985). The fertilizer prices (Rs/kg) and the rice prices (Rs/q)*
in the open market are from Agricultural Prices in India (Gov. India,
1956-1985) . No consumption data are available, and hence quantity consumed
is calculated as:

QP =(S°+Q") —Q°—Q" -5 (12)
where S© is the opening government stocks, QF is the quantity produced, Q¢

q, metric quintal =100 kg.
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is the quantity demanded by the government for the procurement stocks, S €
is closing government stocks, and @7 is net exports which may be negative or
positive depending upon whether there was a deficit or surplus in the state.
Per-capita gross state product (GSP) is used as a proxy for income (Monthly
Abstract of Statistics ). The roads (surfaced) and the population data are from
the Statistical Abstracts. The wages of agricultural laborers which include both
on-farm and off-farm employees (those connected with handling and trans-
porting agricultural products) are obtained from The Agricultural Wages in
India. The prices and wages are deflated using the appropriate price indices.
All the prices are expressed in Rs/q. The quantity of rice consumed (QP) is
expressed per capita.

In developing countries, a substantial proportion of food is grown for home
consumption, but no data are available for India, and hence this aspect could
not be considered. The lack of data on closing stocks in private hands is also a
drawback since it introduces error in the measurement of demand. Also, hoard-
ing and black marketing are major problems in India, particularly with regard
to foodgrain and vegetable oil marketing, and particularly in semifeudal rural
areas (Bahaduri, 1973). Also, the data are of uncertain quality and thus there
is the possibility that some coefficients are biased toward zero.

Results

The results are presented in Table 1. In the production equation, the farm
price of rice and sugar were insignificant. The fertilizer price was negative and
significant as expected and the power coefficient was positive and significant,
both at the 5% level. Mellor’s hypothesis that output prices have no effect on
supply could not be rejected for the state of Tamil Nadu. Output varies signif-
icantly with respect to the power for irrigation and fertilizer price. Therefore,
production could be increased most effectively by subsidizing fertilizers or by
improving access to new technology such as irrigation as suggested by Wade
(1982) and Adams et al. (1981).

In the farm-wholesale margin equation, the wages of labor was not signifi-
cant, but both roads and quantity transported were significant at the 5% level
and had expected signs. Therefore, investment in roads helps reduce market-
ing costs. In the retail margin equation (15), both wages and quantity mar-
keted were significant at the 5% level. Both margin equations vary positively
with the respective quantity as expected.

In the retail demand equation all the variables except the price of jowar were
significant and all had the expected sign. The elasticity of demand through the
commercial market was 1.09, and the cross-elasticity between jowar and rice
was 0.07. The concessional market reduces the demand through the commer-
cial market. Grain distributed through fairprice shops is substituted for open
market grain almost proportionately. These results agree with Harris (1983)
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TABLE 1

Regression coefficients for the rice marketing channel in Tamil Nadu, India®®

QF=3793.38—0.2769PF_,—0.121P5_, —0.680 Fp,+ 1.5426 POWER, (13)
—(0.04) (=0.03) (—2.294)* (6.669)*

R?=0.65

MY =177.168+0.07539QF —95.183 ROADS/POP+2.781TW (14)
(2.526)* (—6.160)* (1.198)

R?=0.60

MR = —_78.0186+73.422W+4.78Q° (15)

(5.428)* (2.462)*

R?=0.46

QP/POP=3.416 —0.4094PR +0.06307P; +0.06095] — 1.0026 ISSUES (16)
(—5.282)* (0.654)  (12.929)*(—5.161)*

R?>=0.81

2The values in parentheses are t-values. Asterisks denote significance at the 5% level.

bQF is quantity of rice produced, PF is the farm price of rice at harvest, PS is the farm price of
sugarcane at harvest, FP is fertilizer price, POWER is power available for irrigation, M'" is the farm-
wholesale margin, ROADS is the miles of roads (1 mile~1.609 km), POP is population, W is the
wage rate, M® is the wholesale to retail margin, @ is quantity demanded in the open market, P®
is the retail price of rice, P’ is the retail price of jowar, I'is total income minus the amount spent
on rice issued through fairprice shops, and ISSUES is the quantity of rice issued through the fair-
price shops.

who concluded that government distribution had not increased total consump-
tion. The cross elasticity was extremely low between commercial rice and jo-
war, although they are substitutes. The income elasticity of 1.72 for the
commercial channel indicates that rice is highly income elastic.

Welfare analysis

The welfare analysis presented here is similar to the one presented by Hay-
ami et al. (1982). It is evident from the econometric analysis that the con-
sumers substitute the grain available in the fairprice shops for the open market
grain, one to one. Thus, producers do not benefit from price discrimination as
Hayami et al. suggested they would. Because of this and because production is
inelastic, a simpler approach than the one used by Hayami et al. can be used
here.

As Fig. 1 shows, supply is perfectly inelastic and without government inter-
vention, the equilibrium price is P¢. There would be no change in price if quan-
tity procured equaled quantity distributed through fair-price shops. But, Tamil
Nadu is a wealthy state and the government ships some of the rice procured to
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Fig. 1. Effect of distribution through fair-price shops.

other states. Thus, the quantity available through the fairprice shops and the
open market is reduced to Q.. The reduction in supply due to procurement
being greater than distributions raises the open market price to P°. The change
in equilibrium price can be calculated as:

pompe=2 (17)

"~ B

where B is the coefficient for the price of rice in the demand equation and b is
the difference between quantity procured and quantity distributed in Tamil
Nadu.

Gain in consumer surplus due to distributions through fairprice shops at
susidized prices is (P°—Pf) (1SSUES). The gain in producer surplus is
(P°—P¢)(Q,—ISSUES).

It is possible to deduce the loss in consumer surplus as
(P°—P°)(Q,) +3(Qp—Q2)(P°—P?). The loss in producer surplus due to
procurement below market prices cannot be deduced from Fig. 1, but it can
easily be derived. Since production is perfectly inelastic the entire ‘tax’ im-
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posed by procurement will be borne by the farmer (Fisher, 1981). This loss in
producer surplus is (P¥ — PP) X Procurement.

The value of B from equation (16) is —0.04094. The value of b was 21.34.
The value of P° — P¢ calculated from equation (17) was 0.03. Gain in consumer
surplus was (24.99) (328.82) =8217.22 at the mean. The gain in producer sur-
plus was (0.03)(4043.28) =121.29. The loss in consumer surplus was 13.66
and the loss in producer surplus was 4826.23.

The net gain in consumer surplus came to 8203.56 and the net loss in pro-
ducer surplus came to 4703.00. The government costs can not be calculated
from the available data. But assuming the government distribution system
operates less efficiently than private distribution government costs would have
to be large enough so that there is a net social welfare loss.

On the whole, the scheme leads to considerable gain in consumer surplus
and a considerable loss in producer surplus, although gain in consumer surplus
was greater than the loss in producer surplus. In its enthusiasm to subsidize
the consumers, particularly the urban residents, the government is penalizing
the producer. This can act as a tax on the producer and eventually lead to
reduction in the production of rice. In recent years, while wheat has come to
be supported, compulsory procurement of rice using the producer levy scheme
has continued to exist (George, 1985).

Conclusions

The results have at least four major implications for development policy:

Production is inelastic with respect to price. Power for irrigation and fertil-
izer prices have been a major factor in increasing production. Thus, a price
support program may have little impact (at least in the short run) . Increasing
technology and subsidizing inputs such as fertilizers would have a greater im-
mediate impact on production. This finding should be interpreted with some
caution since the insignificance of the coefficients could be due to poor data.

The total mileage of surfaced roads has an impact on the marketing margins.
The development of the infrastructure is likely to reduce the margin due to the
decline in transportation cost.

Rice distributed through fairprice shops displaces rice demanded in the open
market on a one-to-one basis. Thus, these results suggest the government pol-
icy of distributing rice has not increased the total consumption of rice in Tamil
Nadu.

While the total consumption has not increased, there has been a gain in
consumer surplus. At the same time there has been a loss in producer surplus.
Since the policy appears to tax the farmer, it may discourage production as
well as technology adoption in the long run. This policy may also lead to redis-
tribution of income from the rural to the urban areas.
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