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Ahstract

The impacts of trade liberalizatinon for India have been examined with an applied penersl equilihriom mode] with nine agnouwltoral
reclurs, vne non-trsdeable noowedsuluce seclor aond vare Uadeable nonagmculione secloc wnd with [ve rural and ve wrban expeoditune
classes. Different scenarios are penerated using the model, Since comparizon of GDP n two altemative scenarios can be mizleading, the
uslicy alrgenatives are azzessed on the basis of their impact on welfare in frerms of cqnivalene comes of diffrent cxpendinoe classezs, A
policy i asscssed preferable anly when the distribution of welfare is found to he preteruble in o well defined sy, It demomstrates the
imporiance of ascoounting for large country effects I nee trade and estimaies the welfure wpomal tantf fgueta for nee exports for
India——which i showo e be just ball o milhon was of oet eapoct of nce. The mesulls also show that eoensericolucal rade liberalizeion is
evgn tore impattant for agriculiore than even agricnlmeral frade liberalization, both of which help aceelerare growth

L. Introduction: hackground and issues

The primary objective of economic reforms initi-
aded i June 199 in India is o put the economy on a
high growth path. High growth is considered essen-
Giul even W deal with poverly and 1o attain sooner the
varipus social objectives. It is commaonly accepted
that the Indiun ceomomy has not grown rupidly be-
cause of inefficient use of industrial investment,
ahstructions created by bureaveratic regime in the
path of entrepreneurs and lack of incentives for
efficiency. Indusirics faced veither domestic nor in-
ernational competition and rent-seeking was much
more profituble than imprivement in TesouTce use
afficiency.

Unlike indnstries. agriculture in India functions in
a relatively compelitive environment. Inelficiencies
in resource wse n agriculture arise mainly from
inappropriale pricing of imputs and outputs. There is
very little production control throngh direct means
and deregolatiom does not have the same kind of a
rule W play as in industries except in some agro-
processing activities, It is possibly for this reason
that agriculure has not been touched by the eco-
nomic reform process,

Furhermore, agricullural outputs are produced by
millions of small farmers. There are no monopolists
who need o be disciplined by the competition hat
liberal trade can provide. The pains {ftom wade liker
alizaticm would e mainly due to improvement in
allocative efficiency. How large could such gains be?

Lven when every lurmer operates efficiently, there
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could be significant inefficicncies in the system il
the macro-policy environment affect incentives ad-
versely, If inputs soch as water or electricity are
priced too low, the inputs wotld be wastelully wused.
If product markets are fragmented, movements regu-
lated or trade restricled larmers may nol pel appro-
priate prices and that may distort supply. Bhagwati
and Stinivasan (1993), Parikh (1993}, Hannan (1993),
Purcell and Gulati {1993), Gulati et al. {1993), etc.,
have discussed the varions dislortions in Indian agri-
culture and their consequences.

Thus, agricultural liberslization and dercgulation
would lead to change in relative prices, better alloca-
tive efficiency and improved incentives. It would be
worthwhile o examine the extent ol such gains.
Apart from such eains, changes in relative prices of
agricullural comnmodities are important (or two other
considerations. First, industrial liberalization changes
relative prices of vanous industrial goods, The terms
of trade berween agriculmure and nenagriculmre gets
altered uwnless agricultural prices adjust, Second, as
the induswialized countries liberalize their agricul-
tural trade, new opportunities will open up for India’s
agriceltural exports.

Agncultural liberalization thus seems an option
worth considering. In so doing, however. we need o
account for the macroeconomic incidence of policy
changes und the general equilibriem consequences
tor groswth, distribution and welfare. This is neces-
gary g5 agriculture provides nearly 30% of the gross
domestic product (GDYP), engages bulk of the popula-
tion and for most people, agricullural products pro-
vide a large part of consumption and have a weight
of 57% in the consumer price index, Any policy that
affects agriculture, thus, affects virtually everyone in
the socicly. For the more than 200 M poor in the
country, many of whom are small and marginat
farmers and landless labourers, changes in food prices
can have profound welfare consequences. Thus as-
scssmenl of agricultural policy demunds an analyii-
cal framework that can account for such feedbacks
and consequences. A general equilibriven framework
i% the appropriate framework as is reflected in the
larze number of studies which has used such a
framework. Shoven and Whalley (1984} and Srini-
vasan and Whalley (1986) report on many studics of
trade policy analysis using such a framework,
whereas apricultural trade liberalization have also

heen analyzed by Anderson and Tvers (1990}, Bran-
dao et al. {1991), Burniaux et al. (1990), Goldin and
Knudsen (19940), Linnernan et al. (197%9). In addition,
the large number of applicd general cguoilibrium
models developed as a part of the Basic Linked
Systemn (BL5} at the International Institnle for Ap-
phied Sysiems  Analysis (1LASA) for several
country /regions which include USA, Canada, EC.
Sweden, Finland, Japan, Hunpary and India, have
also been used for examining impacts of agriculmral
trade liberalization; see Fischer et al, (1988), Parikh
et al. (1987).

The impacts for India have been analyzed by
Narayana et al. {1990} using the model of India,
Agriculture, Growth and Redistribution of Incomes
Model (AGRIM), developed as a part of the BLS.
Subramanian (1992) has also examined agricultural
trade lberahization in a general equilibriom rame-
work. The present study wses a further developed
version of AGRIM and differs in un important way
from the earlier rwo studies, namely il recognizes the
importance of large country effect of India’s rice
trade and explores the issue of optimum tariff /quota
on nice exports. In addition we also cxaming the
telative impact of agriculiural and nonagricultural
trade liberalization. We have addressed the following
specilic guestions.

(1) Should agriculural wade he liberalized? I
ves, should we liberalize all commodities or only
selected ones? In particular, should we liberalize o
as its global market is thin?

(2) What would be the impact ol liberalization on
vaniables like GDP, sectoral outputs, trade, and
prices”

(3) How would agricultural trade liberalization
affect welfare of different expendilure classes in both
rural and wrban areas?

While we may adopt the nommal small country
assumption for most of the Indian agricultural pro-
duce, the case of rice appears 1o he different. India iv
a major producer of rice. The buffer stock of rice
with the government js itself almost equal to the
world trade volume of this commodity. Given such
market power we sludy the large country cffects
while considering trade liberalization of rice, In par-
ticular we laok into the question of adopting optimal
tarilfs fexport quata policy.

Dilferent seenarios wre gencrated using the model.
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Since companson of GDP in two allernative scenar-
ios can be misleading. the policy alternatives are
assessed on the basis of their impact on welfare in
terms of equivalent incomes of different expendinare
classes. A policy 1% assessed prelerable only when
the distribution of welfare is found to be preferable
in a well defined way,

In Section 2 we describe briefly the computable
general equilibrium model to be vsed in our analysis.
In Sccton 3, we describe our approach o analysis
and describe the reference scenario and policy sce-
narios. The resulis of simulalions are presented o
Section 4. Finally, we conclode in Section 5.

2. The AGRIM maodel and its hasic structure

In o mixed ecomomy such as India’s in which
markel transactions are dominand, the welfare of an
individual depends on the quantities and prices of the
goods and factor services she sells {or buys) in the
market as well as on any incorne transfers she re-
ceives from others including the government. In
purticulur, government [scal policies (other than in-
come transfer policies) affect the welfare of all indi-
viduals including the poor through their ditect effects
on the prices they face and the incomes they earn. Of
course, imcome transfer policies also affect prices
indirectly through their effects on demand.

The AGRIM model (Narayana el al., 1990}, sub-

Table |
Mucru impaces of rude hberaleanon, vear 2000

stantially modilied to be used in this study, is of the
sequential applied general equilibrium (AGE) genre
in which an equilibrium price vector is computed lor
gach year in succassion. Unlike other such models, a
number of behavioural equations relating (o demand
and supply have been econometrically estimated with
data mostly from the period 19301931 10 1973-
1973, Tor validating the model, for the period up to
1980, imports and exports were set equal to their
setust values, and the actually observed prices were
generated as equilibrivm prices by ensuring markeat
cledranee al these prices through stock accumuolation
ot decumulation. [ndeed. the fact that such a proce-
dure did not Tead 1o implausible values of changes in
stocks was viewed as s validation of the model
Great simplification was achieved by imposing a
one-vear lag between production and markel sale.
Thus, in effect the economy became an exchange
economy for the purpose of computing eguilibrium
prices. The model, like all Walrasian general equilib-
rium models, generates only relative prices and is
homogencous of degree @emo in prices.

The economy is characterized by eleven sectors.
ning of which are agriculturat and the other two are
nonagricultural seclors, These are wheal, rice, coarse
grains. bovine and ovine meat, dairy, other animal
products, protein feed, ather foods, non-food agricul-
re. non-tradeable  nonagriculure and  tradeable
nonagriculture, (Table 1) Since the analytical focus.
especially with repard to nonagriculoore. 15 at a

Macro indicatars % <hange cver BEEF

Weltare indicators

% change over REF
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REF ATL NTL I'L
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FRTLER 14564 SAT 7.50 7.5

! Wariable descriptivn aml mesasuremmenl unils are siven oo Appemliz S
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macro level rather than al specilic commodity levels,
such hroad treatment of nonagriculture into just
tradeables and non-tradeables is considered to be
adequate for comparing various liberalization poli-
cies. In agrniculture too except for rice and wheat the
other sectors are aggregares of several commaodilies.
However, since rice and wheat occupy a very impor-
tant place, both for public disinbotion as well as
trade purposes, in Indian economy these two were
tresled s bwo separate sectory,

There are three sets ol agents: producers, con-
sumers and government. Consomers are classified by
their residence as rural or urban. Rural as well as
wrban consumers are divided into five expenditure
classes each according to their monthly per capita
household consemption expenditure. Means ol pro-
duction (capital), natural resources (land), human
resources (labour) and livestock {draft and milch
anirmals, poultry, etc.) generate income through pro-
doction activities that s distributed to consvroers.
Thus, behaviour of prodocers {ie., their production
activites) determines commodity supplies and in-
comes. Consumer behaviour generates commeodity
demands (and implicitly resoucce supplies). The gov-
ermmment sets policies (g.g., investment targets, taxes,
tariffs, quotas, rations, price supports and ceilings,
etc.}. Finally, equilibrium is achieved through ex-
change in which domestic demands, together with
export demand by the rest of the world for each
scctom’s output, 1% equated o the sum of domestic
supply {emerging from previous year's production
nct of changes in stocks) and import supply.

Total nominal investment iz assumed to follow a
desired aggregate relationship between total invest-
ment and total nominal GDP. For each sector the
composition of investment originating  from non-
tradeable and tradeable nonagriculture remain fixed
in reul terms assuming a Leonticff eochnology. This
however, neither means that investment itself is con-
slanl in nominal lerms nor the composition ol invest-
ment is identical across sectors. The volume of total
investment and its allocation across various seclors
in both nominal and real terms change over ime due
Lo changes im GIMNP, prices of investment goods and
terms of trade between agricultural and nonagricul-
tural sectors. Resources for investunent come (rom
household savings, government savings and foreign
capita] Inflow, il any. Tax ratcs on nonagriculire,

tariffs, etc., forming sources for government revenue,
are ecndogenous. Tax rates adjust so as o generate
enough public savings (afler meeting the govemn-
ment’s expenditure) which, together with household
savings and exogenously specified foreign capital
inflow, will equal aggregate desired investmenl. No
distinction is maintained between public and private
components of investment. Housebold suvings are
estimated as the difference berween their aggregate
disposable income and consumption expenditure.

Agricoltural investment influences the total gross
cropped area as well as the irdgated portion of it A
detailed model of allocation of area among crops,
chuice of varieties to be cultivated (high vielding or
traditonal), fertilizer intensity based on a version of
Nerlovian adaptive expectations framework deter-
mine the vector of crop outputs. Assuming a labour
surplus economy, capital 15 the only scurce laclor
used in the production of the nonagriculteral good.

Ourput ol the adeahle and non-tradeable nona-
griculture sectors is derermined in two stages as
Fosllowes. First, nomuygricultural capital swock, deter-
mined by past capital accummlation, determines po-
tential total nonagricolural production given unger-
tain demand and a cost function, quadratic arcund
the capacily level of oulpul. However, actual produoc-
tion also takes into account the demand which in
turn depends on GDP, mvestment, public consump-
tion and demand for intermediate products by agri-
culture. That means actnal production is the mini-
mum of the potential and the anticipated demand for
it. MNext; the change in the ratio of tradeables 10
non-tradeables components in this total nonagricul-
tural production wilh respect o buse yeur is defer-
mined as a function of the ratio of the expected
relative prices of these two components in the cur-
rent year to the same in the base year with an
elasticity of (.25, Since the expectation iz based on
the past realized prices in the model, the split of
nenagriculiure inre these two components is thus
endogenized.

Finally, income generated in producing outputs of
agriculture and nonagriculture together net of axes
and transfers deterrine (e incormne available 1o con-
SUMMErs.

Complete algebraic description of these sub-mod-
ules of the model and the associaled estimations are
available in Narayana et al. (1987, 1990}
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3. Approach to policy analysis, relerence run and
policy scenarios

AT The reference scenario

The base run is a business-as-usnal scenario in
which pasL podicy regimes conlinue. This scenario s
called reference run since the results of a policy
seenario representing a policy chanpe are cvaluated
with reference to the results of the reference run, A
change in policy may be introduced by changing
vulues of some parameters and Sor by altering the
specification of some functions. Comparison ol the
outeomes ol the reference run and the policy sce-
nario for the indicarors reflecting the various ohjec-
tives of the society show the impact of the policy
chamge.

[n the reference mun (denoted as REF), it is as-
sumed thar the trade policies would cormespond o
those prevalent in the recent past. In particular the
llbowing assumnplions are made:

(1) The total population of India is projected to
prow al the rale of 2.26% per anoum.

{23 Trade deficit is 1.5% of the GDP.

{3) Trade quotas on differenl apricvltural com-
modities range from 5% to 15% of domestic sup-
plies:; Lo, production plus initial stweks, For rice, a
cuota of half a miltion tons of net exports is imposed
to reflect the thinness of the world marker.

(<) Domestic price policy sels target prices in a
wiy that provides the estimated degree of protection
tio that particular commaedity. It should be noted,
howewver, that when trade quotas are binding these
target prices may not be realized (see below).

(3} Future world prices are based on the Waorld
Hank projections of various commodity prices.

The nomingl protection faclor for the agriculiaral
sectors of our model for the year 1993, shown in
Tuble 3, arg hased on the estimates by Gulan et al.
(1993), For tradeable nonagriculture, it was observed
that production weighled average wall rates  bud
fallen down from 102% in 1987-1988. The tariff
rates have been browghl down signilteantly since the
reforms were initiated i 1991, By 19931994 the
maxinum tariff rale was only 60% and except for
lew banned Simport restricted consumer goods, im-
ports do not requite lcenses. Since many stale con-

h

rolled imported goods do not carry tariffs but have
adminisiered prices, based on rough calculations and
using our judgement on the likely effective protec-
tion of import restricted consumer goods, the nomi-
nal protection factor for radeable nonagriculture was
fixed st 0.35. ' These estimates of protectioni rates
assume that the world price is not affected by India’s
trade. Obviously, such an assumption may be valid
for a small ecopomy but in commodities fwhere
India’s trade can e g sizcable part of the ghobal
trade, this need not be the case. We will return to
this later.

The reference scenario was simulated with the
madel for the period 1970-2000. The historical pe-
ricdd for the model was 1970- 1985 during which the
mode] was constrained to reproduce the actually
observed course of the economy with respect to most
of the major endogenous viariables as cquilibrium
values. Any policy changes relative to the reference
seenario have heen introduced beginming 1993 (see
below tor more details) and their impacts soudied
over the pertnd 1993 20K},

.2, The policy scenarios

Trade liberalization in our analysis involves: (i)
selling up targel prices © be world prices, and (i}
remeoval of trade qootas. An exception is rice. Since
world market for rice is thin, even when nee price is
liberalized, an export quota is imposed on rice o
reflect the limitation of the world market 10 absork i

Two sets of policy scenarios have been developed
o analyze impact of rrade liberalization:

Ser £ The [irst set of scenarios study the impact
of trade liberalization in agriculture and nonagricul
twre. In these scenaros an exporl quola on rice is
specified to reflect the thinness of world trade in
rice.

Ser 2 The second set of scenatios examing the
guestion of optimal exporl quotas Aarift for rice.

" Ume may note thet cur analyvsis wnd conclusion: depemd on
changes in reladve prowction mte. So, even if his estiokre of
profectian eate is inaccurate, the results can simply he re-inferpre-
ted as cateomes ol partial trade liberalizatioa.
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4. Results

Before we discuss the results concerning trade
liberalization, it may be usetul to consider what can
agriculturgl trade lberalization be expected 1w do.
This is shown schematically in Fig. 1. When positive
and nepative protection is removed from agrcullural
commoditics, the prices of agriculiural commaodities
will change. Since the (diskprotection rates differ
rom commaodily 1o commodity, these prices change
relative to each other as also relative to nonagricul-
ture. This will lead to diflercol eropping patterns and
inpul use intensitdes and production pattern. In turn,
ncome level and income distribution change. With
that, nominal household savings change. With differ-
ent incoanes and different prices consumer demand
will be different. Thiz will affect trade patiern and

government tariff revenues. With our assumption
that government adjusts tax rates to ensurz thar toral
{public + private) investment follow a specified in-
vestiment—GDP relationship, this leads ta chanpe in
tax rate. It should be emphasized that though in Fig,
1 this is shown as a sequential process. in the mode!
tax rate, consumption levels, trade levels and prices
are determined simuoltaocouwsly. The same nomins
investment may lead to a different real investment if
the price of investment goods has changed. This
changes growth rate and growth pattern. The impact
on comsumplion levels of different cxpenditure groups
ol all these changes will be different and hence the
welfare impact would differ from class to class. With
this schemalic process in mind, we now discuss the
resulis,

The resubis are discussed for three years: 19935,

AgrenLI] Chonge 1o price Change in ha
Trade = i 3 T
Liberalzation lLiouzehedd n
demansds welfaro
Chures 1 valuz
j [ neame l
Change n ralive prives entitlements Change in
al varieus soanendities tragde
wilh espect W non patwem
agricalmcal prices Chage in by
i N (0 enswie .i.
prescrbeg Chimpe in
b ] naoimninal nanif
Clhange ia profitabiiny investment raie revenue
ol dafFerenr ageiculiwml
cormmadiies l
|E'.1ang-:, i gavErmImeat revenoe 1
[ | T
Chanpz in Cliange in wae i 3 ]
|l:hur.g= in pomina | investments !
CTIEIRNG nf npe -_'::g_
varteri ferlilyzsrs l
AnEChsities Chzngt in renl investments due 1o
HIRTH R _:ril,'n: ol imvesimenl
L ooy Change i
Change tn peroductivn atl ; 1. patrern o
issoclated ::h:|nEn i income - wreasLh and !
cadtlaments and houselobl T ('_!m"':'_: Pt ol IS rate of H
SIVINES :iu.u:an:m e L

Derernined ailterean’y

Fig, |. Impact of trade liberalizalinn—a schematic explanaton.
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1908 and 2000, Since the trade reform process basi-
cally derives its logic from long run effects, we focus
our discussion mostly on the year 2006, i.e., seven
vears after the liberalizalion process starts and rewrn
o 1995 /1998 results to examine short/medium run
special leatares only, *

g 1. Ser ! seenarins: fracde Theralization

This set consists of the following three different
policy scenarios: ATL: All agricultural sectors (S1-
59 are m free trade sinee 1993, However nico
exports are limited w3 million tons {m.t). No
change in world marke! price for rice assumed.
Monagriculture is not in free trade; NTL: Only trade-
able nonagricultore (S11) is in free trade staning
from 1993, Agricullural sectors {(§1-59) are not in
free trade: TL: All sectors (81-59 and S11) are in
tree trade starting from 1993 The 3 m.t. expor
quots in rice is maintgined with no change in nice
warld market price.

The resubts of this sel of scenarios [or year 2000
are documented in Tables 1-3 and 5.

4.1 1. Does trade Lberalization help growth?

Thal trade libcralization improves long un GDP
growth is unambiguously revealed by our resulis.
When both agricultural and nonagricultvral sectors
are liberalized (scenario TL, Table 1), economic
urowth as measured by real GDP rises by abow
4.5% over the reference run in the year 2000, ie., in
seven years after liberalization. This implies an in-
creqse of the average annuyl GDP growth rate by
0.65 percentage point during 1994 10 2000, Aericul-
tural ncome rises by 4.1% and nonagricalmral in-
come by 4.7%.

While both ATL and NTL help long term growth
of the economy, one striking result is Lhat it is NTL
that has more growth inducing effects than ATL.
Thus. GDP increase due 1o ATL is only ahoul 0099%
in year 2000, while it is 4.4% due (o NTL. In order
1o appreciate this resull, we reilersie that the main
driving forces in our AGE model are the relative

* The detailed fables for the years 995 and 1998 e availabl:
L1 Toguesl.

prices and that we are essentially analyzing the price
induced effects. The relative magnimde of the effects
of ATL and NTL then depends on the price changes
cavsed by ATL and NTL. Given the ioitial condition
that the distortions in many of agricultural sectors
gre lower in magnitude than the distorlions in the
nonagricultural sectors (as revealed by the protection
factors), the price changes due (o ATL are smaller in
magnitude than those due w NTL and heoce the
abserved GDP effects of reforms in agricultural and
nonagricullural sectors,

Apart from the allocatve efficiency increase due
W correetion of prnce distortions there is yet another
major factor contributing o favourable GDP effects
of trade liberalization arising from price changes of
investment goods and specially operative in the NTL
measures. Investment goods become relatively
cheaper with trade liberalivation so that the same
nominal investment—GDP relation as in relerence
run now generates more real investment. Nominal
GDFP falls by about 14% in NTL. but price of
investment goods falls by 24.8%. The resull iz an
increase in oreal investmeant by 13.9% due tg NTT.
Thus change in terms of wade away [rom nvesunen
goods positively coniributes to economic growth,
Real investment tses by 085 in ATL too. This is
due to increase in nominal GDP and consequent
numinal investmend increasa. Mote that price of in-
vestment good does not change in ATL. *

Thus, a very impertant conclusion  emerzes.
Neonagricultural reade liberalization is even mbre im-
portant for Indian agricoliure than agrimllturﬁl trade
liberalization. This also means that the propess of
liberalization which has so far only redoced nonagri-
cultura] protection cannot be said to have hypassed
agricoliore,

* i dromic v note Lere that the haayy idustey (rse' strateyry
fellowed by Indian planners sehick led e hixh protection and high
cost for capital poods and wniversal intermediates wad just the
wrung stralegy W tollew. B i cvon more inonic to nole ghat when
P.C. Mahulonobis erpued for the “machines to buld machines to
boild wachines straleey e bl saraoed 8 on the basis of Tndia
huving a compurative advantage in heavy indusirics. It is a sad
facr of tostory rthat whatever comporative advanlsee India may
have had in heavy industries was frittered away thoough the
pecrmit guia ray and Mubalooobis's arpument way forpoien in the
rsuit af the sreatepy which was questioned much tao bate
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Table 2
Sectoral impacts of trade liberalizaton, year 2K
Sector Raw prices Production Mer Expoats B

(10% Ry peer sectoral unit} (in sectoral units) {in secioral unics)

% change over EEF % change over REF ’ . -

REF ATL NTL TL  REF ATI. NTL T. REF ATL NTL L
{1)Whear 161,74 13.64 (10K 13.64 74748 300 646 3TH 1746 Q132 9601 14 9{.|3
JIRice 22494 471 — 1638 —1303 B9IN2 107 499 554 471 2854 494 078
[AMCoarse prains 653 =909 000 =909 44907 —456 1.32 010 ] — 4574 b 2260k
[d}Boving and G663 JT6S 0,003 1765 1136 531 B34 1529 —352% =207 -24 25
QVinG moat
L3 Dairy 21.88 1765 0.0 1765 80234 346 135 506 —513 3223 pad 15546
(BHOther animeals 144027 17.65 0.0 17.65 air 098 4ns 13 =18 i 2 KE]
(7IProdein feed 2157 41,86 0.0y 4286 6352 144 207 432 1905 1932 1461 1987
{8 0ther food LT IO — 2857 00 —2E5T7 41248 —073 224 189 750 — 120613 T2 — a7
(INon-food ag, 174,79 11.11 0.0 1LEl 5327 190 287 477 i 49 1115 1821
(10MMoo-tradeable 144,08 126 2293 =290 33948 087 5362 400 .00 LIELI} (LX) .00
TeCHIAR-
{11 Tradeable 12813 000 —2593 —2593 G1998 065 424 383 —5475 —G¥] — 17528 — 17843
nemag.

Sectoral Unats: 81-53: () tons; S4: O tons of beef and mutton; $5:

eyuvalent; 38-5811: USE M 1970 prices.

4.1.2. How does liberalization affect price be-
havionr?

Domestic prices, when both ATL and NTL mea-
sures are undertaken, would equal world prices as
stipulated by the scenario. Hence, sectoral prices turn
out o be equal to reference prices deflated by the
protection factor (1 +¢). Obviously, prices in sec-
tors which have positive protection rates in reference
run {eg.. tradeable nonagriculture) are reduced with

(0 toms of fresh milk equivalent; 56 and 5T 0K tuns of protein

liberalization and prices in sectors which have nega-
tive protection or disprotection (e.g., wheat) are in-
creased. The only exception to this general rule is the
case of nice where prices decline even after remowval
of nominal disprotection in NTL. This apparent
sirange happening could be explained by the pres-
ence of export quota for rice in this experiment. We
shall return to this case later for some interesting
observationy.

Tabtle 3
Sectoral nominal protection rates {NPR) and share in total output
Sector NPR Shire in wMal autput (H)— year 2000

Year 1993 REF ATL NTL TL
{1 W heat 12 275 314 358 .95
(IWice —h34 143 177 7.51 7.85
(3 ourse pruins 114 Laz {458 120 1.0E
(4)}Bovine and ovine meat —iL15 (.23 .31 (.31 39
£ 5 Dy —{0.13 6.81 795 T.714 Y50
(6)ther animals — {13 284 333 328 39
(¥ Hrolein feed — {130 046 1166 (.53 .80
CEHOnbeer food 0.4 225 6.45 La2 780
(9)Nomn-food ag. =110 412 .74 715 8.15
§ 1N on-lradeahle nonag, - m™n 2479 e R 2243
{11 Tradeable nonag, .35 3813 37.91 .00 34,09
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Table 2 shows that trade liberalization would
vause substantial changes in relative prices in the
Indian economy with an upward pressure on prices
of several aprieuloral products snd downward pres-
sure on prices of nonagriculiural products and some
agricultural products, For wheat, meat, dairy prod-
uets, ether animal products and non-food agriculture,
the price rise ranges herween 11% w 18% over the
reference run, The sector protein feed (cake residu-
als, etc.} has large disprotection at present and liber-
alization is likely to exert maximum upward price
elfect on this seclor. On the olber hand, tradeable
nonagriculture as well as other food prices would
dechine by 26% to 29% because of high initial
protection levels. Note that hiberalization would lead
by decline in coarse grains prices too as if is heing
protected at present.

What is the overall effect on the terms of trade
between ggriculture and ponagriculture? Terms of
trade shifis in favour of agricoloore 1o all the scenar-
ins. The impact of ATL is rather modest and relative
price of agneoliure o nonagricullure, PA /PNA in
Table 1, increases by 2% to 4% in different years.
However, under NTL there 1s o dramatic inercase in
PAPNA of about 28% and under TL it is about
A3% in year 2000 The wrms of trade cffects domi-
nates the scenaric outcomes.

413 Price of non-tradeables and reaf exchange
Feite

We had introduced a non-tradeable sector to cap-
ture: the impact of real cxchange rate (RER) cliects
of the trade liberalization policies. Changes in the
prices ol tradeables relative w nontradeables iy con-
sidered as a measure of the real exchange rate effect.
In vur contexl, there are ) radeable and only ome
non-tradeable commodity in the model. The compos-
ite price mdex of all wadeables in a scenaniv iy
computed as a weighted average of the individual
commedity price ndices. The price indices for both
tradeables and non-tradeables are defined as the ratio
af the price of the commaodity ina scenanoe W that in
the reference scenario and the weights are based on
provluction in the reference scenario, RER is then the
ratic of the composite price index of tradeables to
that of the oun-tradeables price index. The BUR so
compuled is reported in Table 1.

It s seen that liberalization increases the RER for

all the scenarios. The increase is lowest at about 2%
when only sgricollure is liberalized and iv highese st
about 13.6% when the entire economy is liberalized.
Such signilicant changes in the RER. obwiowsly,
results in reallocation of resources across sectors.
Which sectoms would benefit From such reallocation
of resources? In a text book two-sector model of
tradeahles and non-tradeables. fhe implication ts shm-
ple in the sense that resources would move in favour
of the tradeables following an increase in RER,
However, in 4 model with many tradeable sectoms.
some of which were protected and others were dis-
protected imitally, the implications of an increase in
RER are not straightforward. The sectors which were
initially disprotected are likely 1o experience larger
benefits from such resource reallocation. On the
other hand, the flow of resources into sectors that
were imtally protected is lkely w depend oo the
degree of tanff reduction witmessed in such sectors
amd om the cxlent of mmereasc in the RER. The linal
vutcome of the RER effects can be observed as
chimges i the sectoral prowth pattern, 1o which we
lurn below.

4. 1.4 What would be the sectoval growth pattern ?

We have noted earlier that one of the major
benefits of hberalization would be higher GDP level
ptimarily due to cheaper investnent goods. This
along with the large relative price changes obviously
would have subsantial income and price etlects on
consumer demand. On the supply side, the farmers
wolld Teallocdte ESOUTCES among vAnous scobors
taking into account the new price lactors, What are
the genmeral equilibrium effects of the ¢hangoes in
supply and demand factors?

Tahle 2 shows that liberalization of hoth agroicul-
wre and nonagriculture {ogether has favourable ef-
fect on output of all sectors in the year 2000. Bovine
nd ovine meat scctor experiences the maximum
gpowih effect with its outpur being 153.3% larger than
the reference case for HW0 followed by wheat and
rice output grivwth of 8.58% and 3.3%. respectively.
The tradeable and nontradeable nonagricultural out-
puts grow by 38% and 6%, respectively. Dairy
products, protein feed and non-food agriculture grow
by 4% to 5% over relerence run. When sericulwre
alone is liberalized direction wise broadly similar
movemnents follow:, bt two sectors, coarse 2rains
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and other food, experience negative output growth,
The decline in oulput of coarse grains by aboul 4 6%
{in ATL) is becanse of shift in demand within food
grains towards wheat and rice.

The sectoral shares in fotal output in the economy
across scenarios are given in Table 3, which also
gives the secioral NPRs. This table clearly shows
that trade Liberalization {TL) changes the structure of
output in lavour Of those sectors thal were dispro-
tected initially. Most of the agricultural secrors fall in
this category. On the other hand, the sectors that
were initially protected, paticularly nonagricnliure
and other foods, witness a fall in their contribution to
the 1olal oulput in the ccononty. The resource reallo-
cation behind these changes in the sectoral shares are
broagdly consistent with the incresse m the RER
observed earlier.

4.1.5. Do short run effects differ?

Sectoral output behaviour in the short mn turn out
ta be different from long run behaviour, speciafly
under ATL. The overall agrienlural and nonagricul-
tural growth results for vears 1995, 1998 and 2000
are sumnmarized in Table 4,

This table reveals that ATL disrupts agricultural
production in the short run. GDP from agricultur:
falls by 1.7% largely dove to fall in output of other
funnd sector {which includes sugar. oil, etc.) by 8.3%.
As noted earlier, price of other food sector falls by
28.6% even when terms of trade moves in favonr of
agriculture. This sector does nol pick up even in
200K} though the extent of negative etffect gets re-
duced. But, 1if NTLE alone 15 undertaken, agricultura)
GDP picks up immediately by 4.1% over reference

Table 4
Short qan ws- long run otfects of trade libecalization

K8 Parikh et al. / Agricettural Economics 17 (1870 -2

run in 1995, Note that the other food sector becomes
# major hencliciary of investment expansion in NTL,
particularly in the short run.

The effect of NTL on nonagricultural GDP is fel
more strongly over time. The short run growth effect
in nenagriculture is only about 0.3%, but it rises 1o
nearly 3% by 2000. Ouwtpul of nonagriculture is
constrained by capacity in the short run and so
immediate effect of demand expansion is a big jump
in nooagriceliural import level. As capacily 15 ore-
ated with a time lag, imports stabilize in medinm and
Tong rum.

d. 1.0, Overall, doex trade lLiberalization alter pro-
duction struciure”

Liberalization of nonagriculture alone leads to
higher growth of nonagnealture compared to agricual-
ture in the long ron, though short run effect is other
way a4y discussed ubove, IF agneuliure alone s her-
alized, long run effects on overall agriculture and
nonagriculture gre ol similar order. Trade liberaliza-
tion in all sectors, however, helps both agricultural
and nonagricultural GDP to grow by 4.1% and 4.7%:,
respectively (see Table 1} There is a shift in produc-
tion structure within agriculture towards meat prod-
ucts, wheat, rice, dairy products and non-food agri-
culture,

4. 0.7 Will lberalization help egricatural exports?
Trade liberalization would normally help exporis
of all agrienltural goods cxeepl coarse grains and
other food products, Particularly, amongst food items,
net exports of wheat, tiee snd dairy products would
increase considerably over reference scenario (see
Table 2F ie., by 11, 2.5 and 20.5 m.L., respectively.

% change over REF

ATL NTL

19495 190K 20HM) 10635 [k L]
GDP —0.54 0,38 0.87 168 Tam T A
GDP asriculee - 1.7 0.68 (1.96) 4.12 247 LR
GP nonagriculiure 0.0 0,23 (.85 145 233 487
vestment .58 (.82 .79 13.12 12,51 13.86
Charpue— other food sectar —-8.34 —0.83 —(1.73 w0e 1.96 224
[mports—tradesble noneg. (10% LSS, 1970 GG Ta53 64931 16 68 17020 17528
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Exports of non-food aericulture would also grow
substantially by about US§1.6 B (ar 1970 prices).
Nonagricultural imports wouwld, of course rise be-
cause of availability of larger foreign exchanpe.

408 What is the welfare impact of trade liberalizo-
tion? Do the pooy pain By trade veforms?

The wellare indicators considered in this paper
are average calorie intake, average equivalent in-
vome and rural—urban income parity, where the av-
erages are computed over the entire populadon.
Fguivalent income of a pemson is defimed as the
minimum  expendilure needed at 1970 prices
achieve the same utility that he enjoys cumrently. 1t
may be noted that higher current income need not
necessarily mean higher equivalent incomes. All
these welfare indicators (Table [) show improvement
oder ATL, This s true for 19935, 1998 and 200}

The impact of NTL policies, however, is adverse
on average caloric inlake and average cguivalent
incomes for 1995, 1998 and 2008 in the scenario
NTL. When both ATL and NTL polivies are pursncd
as in TL, the NTL effects dominate and the average
citorie intake marginally fulls. While average couiy-
alent income improves under ATL. it detericrates
under NTL. by 4.3% in 1995 and by 2.6% in 2000, k
falls by even higher magnitvde ranging belwesn
4. 1% tor 5.0% when NTL is secompanied by ATL in
scenaric ‘TL. This fall is largely doe w full in the

Table 3

Thurbiiona] woepacts, cofal aisd wibon, of wade Lberalization. year 2006

I

equivalent income of the richest class in rural and all
classes in urban aveas due 10 an increase In rax mate
on nonagricultural incomes {note that the richest
eural class pets o substantial share of nonagriculiural
imcome also from rural nonagrcealtoral activities in
oir modelh Thos ralses the guestion, what 15 the
distributional impact of trade liberalization'!

in lact, distribuliona] impacts pose the real politi-
cal economy problem. Under ATL wrban wncome
distribution improves, There are fewer poor persoms
and all classes show higher equivalent incomes. This
5 true for 1995, 1998 and 2000, This is a coose-
guence ol the reduction of tax rate. Recall that faxes
are levied only on nonagricultural prodection. In
latar years the higher growth of nopagricultural G
reinforees this cffect. The poorest three coral chasses
{see Table 3) alse gain in ATL as they show fewer
persons amd higher cquivalent imcomes,

Willig and Bailey {1981) comparisons which per-
mit ug to compare aternaive distributions, inder
assumplions ol pureto prnciples, anonymity  and
aversion to regressive transfers are shown in Fie. 2.
These compare the average per capita eguivalent
incomes of botom X percent ol twe population [or
all X from O to 100, When one carve dorninates the
other, Le.. i shows u higher equivalent income lor
all values of X, we can say thar it represents a
superior silwation.

In terms of Willig—Bailey comparison. the botiom

bapenditure clags Classwisae population propemions

EEF ATL KTL
Fural = 216 (15 01496 11498
Rucal < 336 0126 0126 126
Rural < 316 0,137 LIS 0133
Rural <2 HK) 0196 193 0, (90
Fourul == WHI 1.3 {1347 11351
Urbam = 216 {10K]2 {hIHEL (ENEL
Lrban < 336 Q4K 2 ooz o0
Lrhan < Jt6 (14148 {1417 M2
Leban = S0 0378 176 0146
1Lrhan = Wik .750 (L7635 1TEN

T

0144
1126
(136
1ol
1351
[1.{H¥Z
0.5
rh42
116
0780

Classwise per capily equivalent incumes "

K- “ chungs aver REI

REL ATL NTL TI.
15} 541 13.39 a4
2495 4.7 13,50 AEL1T
416 AL (=] 1535
flid —L.1% 622 167
| 361 - 2 als — 464
141 M54 IH.063 1,78
26k 565 — 1674 = 15.68
375 P - 1837 —l6.vs
1.3 A 4T 1633 17,62

126 — 1245

1580 — 1745

* Class houndaries are hased om per capita anpual consumption expendiiuee at 1970 prices,
" Cyuivalent ingomee 1 e inoeme required ut base (1970F year prices o provide the same srificy fram curreat consompsion.
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Tahle

I3

Classwise per capita expenditores {Re.} and consomer price indices (CPI), year 2000

Exspenditure class

% change aver REF

REF ATT. TR TL

Exp CPl Exp. CPE Exp. CPI Exp. Rl
Rural < 216 23964 15264 BT 117 24 £ 14 TnE 14,57
Ruorai = 330 48916 | KT B 12 2 — 835 353 — 14 Ky
Rural = 516 7420 ET20.4 741 278 182 —5 1) 1R —1d.3
Kurai = Wi} 11 654.0 [#59.3 5.70 5003 -179 — 100 —4.47 —12.54
Foural == S0 263935 (AR 41K 341 1216 13.04 14.87 i1.53
Urhan < 216 18922 1521.3 — 003 — 444 —3504 —675 2541 L4
LUrhan < 336 4342, [6:56,5 0.7 — 366 —25.27 573 — 2550 — a0
Vrhan = 316 . ETH6 .24 - 246 1532 — L0186 — 14890 — 1730
Lrban < "WH) TG 4365 {152 A6d 253K 11.21 37 - TG
Urhan = 000 KLY K 1903 6 —a4.21 —14.11 — 250 — 1

three rural classes are betier of T under ATLL {see Fig.
2). However, the richest two rural classes, represent-
ing more than 50% of the rural population lose. This
is because agriculural GDP falls due w liberaliza-
tion as outpal of other fond sector falls hy B.39% in
1995 due to a 28% fall in its price. Over time this
output loss 15 neatly regained and by 1998 GDP
apgricalture already exceeds the reference run value,
Nevertheless. the fall in other food price translates
into a fall even in 2000 im0 the equivalent income ol
the 1op mwo mural classes. Thersin lies the dilemma of
agricultural trade liberalization. The nich tarmers
would oppose it even though the rural poor and
urban population gain from it.

Table 6 shows the per capita expenditures in
current prices and classwise consumer price indices
{CPI) for the year 200N} for three scenarios. It is seen
that the CPT move more favourably for the poorer
classes compared to the Acher classes in ATL. The
poorest classes gain in terms of equivalent incomes
mure due to (4l in CPI than due 1o fise in curent
expenditure. Thus, the commodity structure of prices
matters for welfare. The fall in prices of coarse
grains and other food more than compensates the
powor Tor increases 0 other zgncaflural prices.

The distributional impact of NTL is as expected.
The rural population gains and the whan population
loses (Fig. 20 A fall in nonagricultural price due to
NTL increases relative price of agriculure by 27.9%
m 2000, This, along with an increase n lax rale,
results in 2 loss in the eguivalent income of the

- 351

urban population in spite of an increase of 4.9% in
the real nonagricultural GDP, ©

When trade iz liberalized in all sectors, the wrhan
population sull loses as the NTL effects dominate
the ATL effects, For the rural classes. now bottom
four classes pain and only the nchest rural class
loses. This class is still sizeable, constituting about
35% of the rural population.

We would like to emphasize bere thar i our
mindel, there is no rent seeking. Both before and after
liberalization, production is assumed to be on the
production possibility frontier. Thus tiberalization in
the model, does not provide any paio from removal
of rent seeking distortions, This is not much of a
limitatiom when dealing with sgncoliure where rene
seeking distortions are minimal. But the mode] would
underestimale gaing (rom WNTL. Further, tradeable
nonagriculwre is a one aggregaie sector. Thus. even
cficiency guins due w resource reallocaton within
nonagriculture are not captured. If these gains were
i be caplured in the nonagrcollural scelor, the
welfare impact on urban populations could have
been wvery diflerenl 11 s coneeivable that even the
urban populations would have gained due to greater
cihicieney and a more rapad growth.

* Mote that current expendiire falls for rorel lop wo classes
won. While the fall in CPI cannot compensate for fall in current
consumplion expeodilure in urban aceas, of does compensale [or
the meral tap twao classes, The tural poor, on the ather hand, gain
due to bith price full and momanul expenditure nerease.
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In conclusion, we note that the distnbutional im-
pacis of ade Liberalization are complex and raise
isspes of political economy, In any case it does
indicate the need for a safety net for the poor.

4149 Why does the price of rice, which iy dispro-
tected. fall under liberalization? Wiy do we impose
& qucdd on e exporis?

Though the nominal protection rate for rice was
estimated (o be —34%, hberalized rice price aclually
falls by only 13.9% in scenario TL for year 2000,
This apparcntly snomalous hehaviour is doe o the
various supply and demand elasticities and quota on
rice exports. First, let us look at the reasons for
mposing 8 guold on nee exporls and ils conse-
QUEnCe,

A gouta of roughly 0.5 m. {0.5% of production)
is imposed on rice exports in the reference scenario.
(For 1993, the reference scenario gives a consistent
set of domestic price. world market price and esti-
mated nominal protection rate of = 34% with an
export level of 0.45 m.t.}, When we liberalize wade
we telax, but still retain, the rice export guota to
ronghly 3.0 m.1., te., equal o 3.0% of production.
The purpese of retaining the quota on rice export is
that the world market cannot absorb all that India
might want to export under substantially higher rice
prices. The exporl guota is imposed o teflect the
thinness of the world market {(currently the total
waorld trade in mice 1% armd §5 moL) and the non-
linearity of world price with respect to India’s rice
trade.

Estimates of protection rates made by Gulati et al.
(1993} and wsed ahove are based on small country
assumption; i.e., assuming that world market price is
mit affeeted by the country’s trade. T the small
couniry assumption is relaxed, as it should be for the
case of rice exports for India, the “true’ protection
rate should be caleulated by comparing domestic rice
price with the world market price that would prevail
if India were to export rice freely., This would be
quite different. This is shown in Fig. 3.

The top part of the Agure shows domestic demand
curve. Given a fixed supply (the argument is vadid
even il supply is made tw respond o price) the
export level will vary with domestic price. Thus at
price #7, the export will be SH, and at #7 it will be
SL;. In the bottom pari of the ligure is shown the

Dommeike:

" pSapnly
pmce tE‘d]
5
]
[*eme Dicimestics damsid
E; & 5 Quatiity
I Wodd prues
: | F
| ! ,.""/
| Y
I ¥
I SLpparent
proleclon
Exprate & e IE'. 5 lmpiorta
Touding v aziow foiudn

Fig, 3 India’s nee trade, World price and protection level,

world marker price’s response to India's rice wade.
At an export level of SE| world price would he P*
and at a level of 5B, it would be 7",

In a sitnation where a domestic price of £/
prevails an apparent estimale o nominal protection
rate would be (P — P')/P". Now suppose under
no expuort Testniction the domestic price is PY, ex-
ports SE, and world market price P = P5 The
‘true’ nominal protection rate is now estimated to be
(P — PPy

The estimate of rice protection of —34% is an
apparent estimate under small country assumption. It
is because we think that this is an unrealistic esti-
mate that we impose 4 guola on rce exports. When
trade of all agricultural commeodities is liberalized,
rice exporl quota 15 raised to 3.0 ma (3.0% of
production},

To hind out the level of fee expor needed to set
domestic price of rice at the level of world price. we
made 8 run without any quota on rice export (de-
tailed results not presented here). Indeed the domes-
tic price is now, as expected, substantially higher {(by
5% = 100 - (10710 — 0343 comparcd to the
relerence scenario, but this requires an export of fce
ol 13 m.L by 200K The world market simply cannot
absorb so much rice unless rice price collapses.

4.1, 10, Does the fall in rice price make sense?
Fven when one accepls our argument gbout the

estimates of (dis)protection rate of rice, one may still

wonder why wnder TT. with gquota of rice exports,
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rice oulput increases and price falls. Due to liberal-
ization, investment goes up and iFrgation capacity
increases, Thix raises rce production which is highly
elastic with respect to irrigation and relatively inclas-
tic with respect o its price. Even though the quota
o rice export 1s raised under liberalization, i sull
restricts it and domestic avalability goes up. To
absorb il domestcally rice price has to fall,

As noted earlier, under TL, which involves agri-
cultnral and nonagricultnral trade liberalization, the
GDP growth is higher. The larger teal investment
increascs gross imgated area by 7.7% (6 M hal
[rrigated area under rice is not sensitive W rice price.
The increase in fce output of 5.5% (4.9 mat) is a
consequence of higher irrigation availability and still
lerwer price of coarse grains. The main competing
crops for rice are ragi and jute,

While rice price falls by 13.9%, the coarse grains
price atso falls by 9.1%. Since in this scenario,
tracdeable nonagriculure s also liberahized and its
price falls by 26%, fertilizer price falls correspond-
ingly. As a comsequence, Lthe Aee price relative to
fertilizer price actually increases which raises rice
yichd Ty 0.9%.

Rice supply thus, inereases by 4.9 m.t. The rice
export quota, on the other hand, is raised to 3.0 m.t.
from 1.5 m.t. Thus, about 2.5 m.t. more rice has to
be domestically absorbed which would cause the fall
i rice price. In order to check whether the fall in
rice price is consistent with the increased svailability
of rice, we tum to a rough estimate of demand level.
Houschold demand in the model s represented by
linear expenditure systems estimated separarely for
live rural and live wrban cxpendilwre groups. Rice
demand, therefore, depends on all prices, but to get a
rough idea we louk ul the expenditure and own price
elasticities for these classes and use these to estimate
the chagge in household demand.

Total household consumption of rice was 87.179
mJd. in the reference scenario in the ycar 2000,
Taking REF scenario price and expenditure levels as
base values, we caleulate percenl changes in pnice
and expenditure levels and use elasticities 1o roughly
catimate the demand for TL. This is a rowgh cstimale
for providing basic intuition behind the results as we
do nol account for cross price effects that the model
solution accounts for. Surprisingly, this roughly esti-
muled demand turned out w be 89494 m.t. which s

L

nearly the same as the model estimate of 39,479 m.t,
sypgesling thut the new cross price effects on rice
demand 15 negligible, One may emphasize that the
parameters ol the demand systems are by and large
ecconometrically estimated.

These argumends find further support when we
lock at dee price changes in the scenario ATL, Here
rice pice ingroases by $.7% over the reference run
price. This is much less than what the removal of
disprotection of 34% would imply. The supply of
rice does nol increase here as much as in TL as the
increase in ierigation is modest anet fall in relunive
price of fertilizer is very small.

4.2, Set 2 seenarios: welfare optimal export queota /

tarifl for riee

We now lum wr another guestion: whal would be
the wellare optimal export quota/tarff for rice w
maximize welfare? The ncxt set of sconarios arc
designed to answer this guestion.

As already mentioned, India is 3 major producer
of rice. Compared (o the global trade in rice of about
L5 mat, i Jameary 1995, Indian government had
stock of about 1% m.t Thus il Tndia were to frecly
export rice the elobal rice price can be axpected o
fall unless there is a policy shift in some major rice
trading Aconswiming countres. ko facl [ue strategic
pelicy analysis which is the purpose of this paper,
wis have assumied neither such policy shifts nor uny
weather shocks, Of course. short run opportunines o
caporl mee thal aopen up due o osach shifls and
shocks should be exploited,

Tdeatly, world price of mee should nol be figed
but an export demand function for rice should be
waizd so thut the world prce of rice is consistent with
India’s exports. In the corrent version of the model
this ix not possible. However, we can gol aroumd the
problem of consistency by specifying world prces
amed rice quotas and venfying lafer il in the solution
exports and the world price are consistent, For e.0..
if with & 3 m.L ol cxports o rice by India world
price 1s expected to be lower by 3%, then we specify
an export quota of 3 mol and world price that is 3%
lower than in the reference run. If in the solution, the
yudda is binding, then the waorld price and rice export
are consislent.

To do this we [Arst need Lo estimale the impact ol
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l'able 7

Wonld market price of rice (US$, 1970} from BI.S—cormesponding to different rice expont by India

Year % change over HASE

0.5 m.1. (HASE) 10 mL Zitmt. ramf, 30 Lt 4,00 puL 5.0 it 7.5 mL
19594 0,133] ~ 120 —51% —7.36 —9.47 —13.30 —1736 —2442
1495 01284 - 042 S3327 475 - 0T —R.ad —11.60 —17.13
1096 0.1252 — (.40 24010 — 250 359 -5.27 —B.B7 —10.54
1097 01233 -4 —1.38 —211 —2.7 -3iw 487 =T33
1998 01222 — .57 - 1.47 =213 —-278 - 385 4.75 -7.12
1904 01218 — 0,74 -1.72 244 - 320 —4.15 —5.34 —&.13
HKHY 0, 1220 [, Grh —221 2495 —-3.69 —8.31

—35.08 —2.5]

India’s exports on world market price of rice. This 15
a major task in itself! It has been suggesied to us by
the World Bank, for whom this study was oniginally
carried out, that we might use in our calculations a
rest of the world (ROW) supply elasticity between
0.7 and 1.0, a ROW demand elasticity of —0.35 and
an incame elasticity of (L2, We find the suggested
world supply and demand elasticity o be too high
compared to other available figures in the literature.
For example, let us look at the estimates obtained

from the simultations carmied out in an TASA {Inter-
national Instimte for Applied Systems Analysis, Lax-
enburg) study by Parikh et al. (1987) using the Basic
Linked System {BLS) of National Mode]s. The BLS
bas 34 empirically estimated national {or for groups
ol nations) models linked through trade and aid inoa
zeneral equilibrium framework, The estimated elas-
ticities of the varows models range as follows (see
Fischer et al., 1988).

The estimated supply elasticity of rice with re-

Table §
Iinpact of fce sXporl guedas, year 2000 ©

£ % change over ATLRONLS

chumyre

aver

REF

REF ATLROOS ATLROLD ATLROZD ATLROZS ATLROID ATLRQ4D ATLROSD ATLRO7S

GOPTG 174001 26.00 07 003 008 01t 16 0,23 .30 51
GDPATD F10565.50 .54 .0l 0.04 0.05 0.07 0.09 Il a7
GDPNT) 1229 56100 {1060 i ALY 013 0,21 0.2y 0.3 (.66
[NWESTTO A1 256, Kb LIS 116 [.443 0,32 0,73 1.80 1.40 1.494%
TAX RATE  (.141 —521 —{54 -1.25 -1.58 -1 —2.50 —-3.04 —-357
PA/PNA LO2E .28 34 097 1.33 L79 2.5 345 a7
PMA 17.7% —{L56 03 007 nn? 0,10 0.0 0417 ~4
CALTAP 272126 §.37 —0.11 —0.27 -0.37 —0.43 — (.69 -9 —1.45
AVRE.EQY 878.21 k.55 — {03 — (0% -0.14 AN — 030 —0.44 — L83
Rige price 22494 217 2,05 510 .83 .32 130 17,30 27438
Wheat output 74 7474 286 1h.[My .15 0n.1a .27 1.4 (.52 (.84
Rice autpet B9 IO 3R 037 13 033 .44 el 0.54 L.og 1.69
Cloarse orains 44 906,72 — 444 —i{LiF2 —1kiM .00 1.7 [EREL] .14 -y
-;1|.|'|]:H.lT

“ Bee Appendix A for description of variahles and their measurement units: ATLRQO.5: agricoltural frade liberalization, tce export guota
0.5 m.t: ATLRQL.0: agricultural trade liberalization. dce export quote 1.0 m.t; ATLRQ2A: agricoltural trade liberalization, rice expor
quata 20 ml; ATERD2S: apriculiural trade bberalization, rce eaport quota 2.5 m.; ATLRO30: apncoltocel rade liberalisation, ree
cxport quota 3.0 m.t.: ATLR(M.} agricultural trade liberglization, rice export quota 4.0 m.; ATLROGE agricultural trade liberalization,
nice export guatd 5.0 g ATLROQ?.S: apriculiural wrade liberelizalivn. nee exporl guots 7.5 mL
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spect e its world price mostly varies within 0.} and
345 with Kenya heing the only outlier ae 0.81. A
simple average for 15 countries {including Kenya)
listed in the smdy gives an elasticity of only (116
The average demand elasticity is less than 0.1 (in
fact 0.03!), The BLS scenarios also showed thal
short run and long run price elasticities were very
different. If India were to try to push more rice on
the world market, other countries would also adjust
their behaviour. Wdeally, if we could bave updaied all
the ather models of the BLS as we have updated the
model of India, wie could have run the Tinked sysiem
of models without any quota on rice trade when it is
liberalized. The world price would be consistent with
fndia’s nce exports. This was not feasible. In order
1o capture these impacts of policy responses of other
countries we used the existing BLS mode]l system
and ran alternative scenarios in which India exported
a fixed gquantity of nice every yeur from 1994 on-
wards, The world rice price comparved to reference
scenaric are given in Table 7. We wsed these factors
w prescribe world ree price corresponding to differ-
nt levels of rice export quota.

DilTerent nee wade liberalization scenarios were
run in which rice exports were restricted to different
wevels shown above with the world markel price of
rice correspondingly set. The difference between re-
alized domestic price and export price would indi-
cate the taritt /subsidy on rice exports. These differ-
ent runs can he comparcd now noonder o armive al 2

level of tariiTs that 15 optimal from the weltare point
of view,

We would also like to emphasize that the BLS
simulatioms, bused oo which we caleulste the impact
on world price of India's rice exports, accounts for
the reactions of other countries W [odia’™s exports of
rice.

Resubls of different cxporl guola tuns dre shown
in Tables & and 2. The scenaric ATLRO0.S is a
scenano of apmeuloral Tee rade bot with a tee
quota of 0.5 m.t. as in the reference scenario. It thus
ingorprates cffecds of trade liberalivation in all agri-
cuttural sectors except rice. The other scenarios refer
to different rice quora levels (ATTRQIO—1 mt;
ATLROZ20—2 m.L: and so on up o ATLROQT.5—
7.3 m.t) and corresponding world market price with
free trade in other agricuftural sectors. Thus, in order
to examine effects of imposition of rice guota. say,
of 2 mt, we need w compare the run ATLRQZ.0
with ATLROQD.5.

The results show that us nee exporl expands, rce
production rises bur by a lesser extent than exports
{see Table 3). For example, when rce exporls is
increased by 1.5 mut, (from 0.5 mut, in ATEROD.S 1o
2 m.t. in ATLRQZ0), output expunds. Rice outpul
hus increased by 0.33% which s less than 0.3 mut,
This puis pressure on domestic price of rice, which
rises hy 519 cven as world market price ol nce
falls. The rice price increase shifts demand in favour
of wheal, whose oulput 1lso fses marginally. On the

Table ¥

Willig—Railey welfare comparison of alternative rice export quuta, vear 2000
Curmulative  RET ATLRQO.S ATLRQLD ATLRQ2ZO0 ATLRGZS ATLROID ATLROQAN  ATLROSA ATLR?.S
papukalion
proportion

Ruriid
n s 15bINE 1h0.545 159472 154.15%9 153. 7246 158.108 157273 56354 134 343
0321 292058 312475 el 0415 8. 580 30770 306,511 ME3,2T2 300632
0438 413128 427714 426.746 423,386 4231822 42211 421.401 419413 L1455
0,634 GO 130 389458 598,732 UTEIN SHTARI 596247 545072 SB3TIT 392,800
(KR I3R0LESE TR 1342045 1342.741 | 342 00 1342278 1341, 30 1340 K5 1336544

Lran
RITHE: lel420  |9537] 194,700 L93.695 [EER L 192,430 TUHLA15] 180663 I#5.320
044 265.547  ZH4.634 283520 2H1.658 280 892 270,597 277 AN 273206 26,741
.61 3T 35042 394,429 102,582 391482 F00T6A JHTS0R R4 A19.243
0,235 FTRETT 411025 49141 G151 RO 027 6l 454 a4 241 601,214 SHE 842

1580.15349 16249891 la20042 1625, 140 1627.301 1626.4R5

LAWHE 1631797 1630, 766

162524
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other hand, output of secme sectors like dairy prod-
ucts marginally decline. The net result of sectoral
outpur changes is that GDP increases as rice exporl
level inereases o 2 mL Thus rice exports of 2 m.L
increases GDP by about 0.1%. INote that this rise
takes place in spiwe of fall in world market price.
This behaviour of GDP, rice output, wheat output
imd domestic rice price conlinues up Lo rce export
quots of 7.5 m.i. However, domestic rice price in-
creases steeply with rice exports.

The simulation resulis atso provide a beiter esti-
mate of the disprotection rate an rice. Note that the
apparent profection rate on rice in Table 3 was
—344%. With a rice export guota of 7.3 m.t. in the
year 2000, the world price as shown in Table 7 falls
by 9.5% and domestic price increases by 27.5%
which add up to 379, slightly more than the nominail
disprotection rate. Thus, the ‘true’ disprotection rate
on nce 18 27.5%. It also shows that withowt ary
export quotd on rice and without any concern for
sociaf welfare wnder ATL, rice exports would fave
been arotnd 7.5 mul. in 2000,

However, if we need to decide or optimal export
tariff or guota fevel, the decivion could not be beased
sofely on copsideration of GDP effects. We need 1o
compere eguivatent incomes for different classes,
The results on eguivalent incomes cormesponding to
dilferent quota levels are presented in the form of
Willig-Bailey comparisons in Table 9 where the
average equivalent incomnes at different cumulative
pepulation proportions are tabulated separately Lor
mural and urbun areas. The resulls clearly indicate
that, amongst the scenarios with quota on rice ex-
ports und rest of agricolture being liberalized, the
equivalent income remains dominantly the highest in
the gaxe ol an cxport level of .5 mib of rice
compared o any other exporl level considered. Thus,
the soctally optimal fariff on nce cxports for India
corresponds to an export quota of 0.5 m.1. We once
again reiberale thal this is opiimal from welfare point
of view and not from the point of view of maximiz-
ing GDP.

5. Conclusions

We have atternpted in this paper o analyze guan-
titative implications of agriculieral trade liberaliza-

tion for India vsing an Applied General Equilibrium
model. The Tollowing main resulls are worth reiterat-
ing in conclusion.

(1) Trade liberalization helps W accelerate eco-
nomic growth in the medium run by {a) increasing
allocative efficiency within agriculral sectors and
between agriculture and nonagriculture and (b} in-
creasing regl investment due o terms of rade ef-
fects. In facl in seven wears after liberalization in
2000, the GDP is larger by 4.5% compared o the
reference scenano.

(2) The impact of increase in investroent is much
stronger than thal of increases in allocative effi-
clency, This implies that investment goods liberaliza-
tion has a greater impact on growth, even agricul-
tural growth, than agriculmral liberalization.

(3) Agricultural liberalization by irself leads to a
decrease in poverty. The marginal inerease in lerms
of trade of agriculure and the decline in prices of
coarse prain and other food Logether result in differ-
ent impact on consumer prices for different expendi-
wre elasses. The adverse income etfecl associated
with it is more than compensated by the gains w the
poor a8 consumers due to fall in rice and coarse
grain price. The rural rich are, however, worse off
duc io liberalization in terms of average equivalent
income. As government loses tarit! revenue due o
liberalization, it has to raise other taxes, which are
stipulated to be only on nonagricultural income as
there is at present no agriculniral income tax in India
due 1o constitutional reasons,

Thizs provides an important policy guideline. If the
nonagricultural sector 15 more distorted than agricul-
tre, liberalizving nonagriculiural dislortions 15 more
beneficial to agriculture than removing only agricul-
tural distortions. In many countrics sencullure seetor
15 wsually competitive and provides far fewer rent
seeking opporlunites compared 1o notagriculiural
sectory, This will further strengthen our conclusion
as in our model. as in most general equilibdum
models, gaing of liberalizanon through the elimina-
liom of such opporlunities are not accountad far.

The various scenarios of dee lrade liberalization
have shown the following.

(1) The ‘true’ disprotection rate, i.e.. one that
accounts for impact on world price of India’s export,
on rice in India is more likely 27.5% compared to
the nominal rate of 34%.
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(2} A social welfare oriented rice trade policy
would put an exporl quota of 0.3 mL of ner exports.
Another policy insight emerges from this. Liberaliza-
tion o a commodily thal constitules a main staple
diet of a large part of the population of a poor
country ean have seriows consequences on the wel-
tare of the poor, The decision o liberalize should not
be Laken without due consideration ol these conse-
quences and instituring. if required. a safety net.

Appendix A, Variables vsed in output tables (in
order of appearance)

Wariahle Description and measurement units
GhpT Gross Domnestc Prodect., at 1970-
1971 prices, [0* Rs.

GLPATH Giross Domestic Product Asricaliure,

at 1970-1971 prices. 10° Hs.
CilHP T Giross Domestic Product MNonagricul-

ture, at 1970-1971 prices, 10" Rs.
TR.TYEFT(0) Trude deficie ar 1970 1971 prices,

10" R
MY ESTTO Cross Investment,  ar 1970-197)
prices, 1% Rs.

TAx RATE  Tax rae

PAPNA Terms of rade between agncullure
and nonagriculture (eatio of agricol-
ture price deflator to nonagriculture
price delluor}

PNA Monugriculture price deflator

RER Real exchange rate—defined as the

ratio of production weighted average
price of all tradeable commaodities o
the price of the single non-tradeable

ety
G 1LAREA Gross irrigated area, "000 ha
FRTLZE Total feriliver (N + P + K} con-

sumption over all crops, "000 wos
Founld cnergy calorie intake per capila,
kilo calories per person per day
Average cquivalent income (incomne
needad at 19701971 prices o pro-
wide same ulility as provided by cur-
rens copsumption at current prices),
Eas.

Rural--urban incomes party

Euwral income at current prices, Rs.

CALLACAPR

AVR.EQY

PARITY
RUERL.INC

URBN.INC  Urban income at current prices, Hs.

AGWGOERT  Agricultural wage rate

DIST-FGR Foodgrains  distribution  guantily,
000 tons

TOTLPOP  Total population, "000 persons

URBN.POF  Urban population, ") petsoas

EAW PRICES Producer prices (not inclosive of pro-
cessing margins}
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