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Foreword

In aperiod d abou thirteen years snce July 1991 (when India enbarked ona
major emnamic reforms program), the foreign trade regime in India has been
considerably liberalised, especiadly in respect of imports of manufactures. The
quantitative restrictions on imports of manufactured products, which was abou 90
percent before the econamic reforms (end-1990, have now been mostly dore avay
with. This has been accompanied by drastic reductions in industrial tariff rates. The
import weighted average tariff rate on manufadured products has come down from
abou 72 per cent in 1990(prior to the reforms) to abou 15 per cent at present. The
pe&k rate of import duty, which was 150 per cent in 1991, las now come down to 20
per cent. Yet, the aurrent rates of industrial tariff in India are anong of the highest in
the world.

Given the present high levels of indwstrid tariff, Indiais likely to come under
severe presaure to make significant cuts in industrial tariff during the negotiations for
market access in nonagricultural products under the Doha development round.
Independent of the Doha-round market accessnegotiations, the Indian government is
already committed to make reductions in industrial tariff from the present level so as
to bring it in line with the rates in ASEAN courtries in the near future. How the
domestic industry in India would be impaded by such reductions in industrial tariff is
amoot question. A study on this issue was undertaken last year at the ICRIER for the
Ministry of Industry using a multi-sedor dis-aggregated eamnametric model. The
Report was completed in November 2003. Since then, further work has been dane on
the model. The model, which now has more than 800equations, has been modified,
to overcome aproblem of convergence that was being facead in the previous version.
Further, the issue of efficiency enhancing effeds of tariff reform has been
incorporated in the new model. Since improvement in efficiency and competiti veness
of domestic indwstry is a prime objed of trade reforms, the incorporation d this
asped into the model is a significant improvement. This paper reports the findings of
the new model in regard to the likely impad of tariff reform on damestic industry.

Dr. Arvind Virmani
Diredor and CE
ICRIER

June 2004



Impact of Tariff Reforms on Indian Industry:
Asssanent based ona Multi-Sedor Econometric Model

Arvind Virmani , Bishwanath Goldar®, Choarikkad Veeamani* and Vipul Bhatt®

Abstract

Indiais expeded to bring her tariff ratesin line with the ASEAN levelsin the
nea future. Since the level of tariff adjustment may be large and the impad on
domestic industry due to such pdicy change culd be significant, it is imperative to
quantify the impact of tariff palicy changes on India’s industrial sedor. The present
study is an attempt to gauge the impad of reductions in tariff on the Indian
manufaduring sector using a multi ple-equations dis-aggregated econametric model.
An 838 equations model is estimated and solved to carry out simulations (under
aternative tariff reduction scenarios) encgpsulating the impad of tariff reduction on
key econamic variables like output, employment, invested capital stock, exports and
imports. The results of the study suggest that a substantial reductionin tariff rates, say
bringing down the import-wei ghted average rate for industrial products from abou 20
percent as prevailing in the beginning of 2008-04 to abou 10 percent (along with
asciated currency depreciation and increased market acces§ would have only a
margina impad on ret exports, value of production and employment in the organised
manufaduring sector. It seems no significant adverse impad would be there on the
domestic industrial sedor from the tariff cuts. Rather, a small increase in aggregate
indwstrial production and employment might occur emanating from the efficiency
enhancing effects of tariff reform. However, a detail ed sector-wise anaysis indicaes
that the impaa of tariff reforms would be differentiated across prodicts i.e. opening
up d new oppatunities and pdential threds, with firms in some industries gaining
and firms in some other industries losing in terms of net exports, value of production

and employment.
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1 INTRODUCTION

India' s customs tariff rates have been declining since 1991. The “peak” rate has
come down from 150% in 19912 to 40% in 19978. The downward momentum was
reversed the next year with the imposition d a surcharge. This momentum has resumed
with the reduction d the “pe&k” rate to 336 in 20012 and 30% in 20023. “Pe&” rates
(applicable to al manufadured and mineral products except alcohdic beverages and
automobhil es) were reduced to 20% at the end d 20034. The simple average tariff rate
has therefore dedined from 81.8% in 1990to 32.4% in 1999and to 296 in 2002. It is
therefore an appropriate moment to take stock of the impact of such tariff reduction on

Indian Industry during the nineties and chart out a wurse for the future.

Despite the substantial reductions snce 1991, India's tariff rates remain among
the highest in the World. Indiais therefore likely to come under presaure during market
aacessnegotiations for nonagricultural products in the Doha Development Round d the
WTO. Independent of the Doha-round regotiations, the Indian government is already
committed, through the statements of successve Finance Ministers before the Parliament,
to bring down the tariff rates in India to the levels prevailing in ASEAN courtries. This
will require substantial tariff cut for non-agricultural products. The Virmani Committee
[Revenue Department (2001)] recommended the reduction o peak rates to 10% and
Virmani (2002 has outlined a schedule of tariff reductions to auniform rate of 5% by the
end d the decade. Thiswould align India’'s import tariff rates with those of ASEAN, a
move whose importance has increased with the signing of the framework agreement for
an IndiasASEAN FTA. Given that deep cuts in industria tariff are likely to be made in
the coming years, it is important to assess how further tariff reductions would impad
domestic industry.

This paper presents the major findings of a study undertaken to quantify the
impad of tariff paicy changes on Indian indwstrial sedor. The asesanent of the impad
of tariff reform is made in the badkground d the tariff propcsals being considered by the
Negotiating Group onMarket Access (NGMA) at the WTO, and the commitments of

tariff reform aready made by Indian Finance Ministers. To this end, a multi ple-equations
1



dis-aggregated econametric model is formulated for understanding the behaviour India's
organised manufaduring during the last two decales (198032000) and for simulating the
effects of dternative tariff paicy scenarios. It is a model of induwstrial production,
international trade (exports and imports), labou demand, cgpital formation, and pice
determination, with inter-sedoral linkages. For a given change in tariff rates, the
courterfadual simulation d the model provides industry level estimates of resulting
changesin: (i) imports and exports, (ii) investment, production and employment, and (iii )
domestic prices. The model helps in identifying the industries that would need
restructuring in the faceof heightened import competition as well as the industries that

would be aleto take advantage of emerging export oppatunities.

The model focuses largely on the endogenous interactions within the registered
manufaduring sector. Two levels of interactions are involved: (a) interadions among
production, domestic demand, imports and exports within ead industry, and (b)
interadion between sectors or industries emanating from inter-industry flows of goods
and aher channels such as prices and income generation. The simulation results refled
the inter-dependence among induwstries and the fad that there are dynamic dfeds of a
change in tariff pdicy. Since a substantial reduction in tariff is likely to lead to
depredation in exchange rate, this is taken into account while making an assssnent of
the impad of tariff palicy changes. The model simulation exercises also take into accourt
the possble increase in India's market accessin nonagricultural products in the aurrent
round d market accessnegotiations. For this purpose, separate studies have been carried
out on pasble increase in Indids market access in nonagricultural products in the
current round d market accessnegotiations in respect of seven courtries, namely the US,
the EU, Indoresia, Japan, Koreg Maaysia and Thail and. The results of these analyses are
used in the model to assesshow these increased export oppatunities would impad Indian
industry.

Apart form the objectives delineaed abowve, the study, by examining the patterns
of resource redlocaion pusuant upon tariff reduction, is expeded to throw light on
cetain ather important issues regarding the performance of Indias industrial sedor. One
iswe is related to the viewpoint that trade liberalisation hes been affecting Indias

2



domestic industries adversely because of chegper imports [e.g., Nambiar et a (1999,
Chaudhui (2002]. This view is certtainly contentious and, we hope, can be aldressed
appropriately by a acmprehensive econametric model of the present type. Poor
employment growth in the organised industrial sector is often cited as a case in pant to
suppat the alverse dfeds of trade liberaisation. However, any attempt to correlate
trade li berali sation with employment growth, ignoring the rigidities in the labour market,
is likely to yield spurious results. The results of the simulation exercise suggest that
labour market rigidities gand in the way of re-allocaing productive resources to the
labou intensive industrial sedors and thus causes poa employment growth in the

organised manufaduring sector.

The remainder of paper is organised as follows. Sedion 2 povides a brief
overview of the padlicies and performances relating to Indian manufaduring sector,
particularly during the 1980s and 199@. Sedion 3 describes briefly the basic structure of
the model. Sedion 4 odulines the data sources, elucidates the e@nametric methoddogy,
and presents ome key elasticity values that drive the model. Sedion 5summarises the
simulation results based on which an assessment is made of the effect of tariff palicy
changes on damestic induwstry. Finally, the anclusions of the study and implicaions for
palicy are given in Sedion 6. The Appendix contains a list of the industrial sedors
covered in the study, a list of the equations and identities used for estimation, cetals
abou the @nstruction d variables etc, and estimates of various demand and suppy-side
equationfor 13 selected industrial sedors.



2 INDUSTRIAL POLICIESAND PERFORMANCE: OVERVIEW

2.1 Industrial and Trade Policy

India adopted a development strategy centred on import substitution in the
beginning of the Second five-yea Plan (195661). A mgor feaure of this padlicy-stand
was the significant role asggned to the puldic sedor with emphasis on the development
of heary industries, which included capital goods as well as core intermediate-goods sich
as ded. Moreover, the government regulated various aspeds related to investment,
production and trade by the private sedor through industrial licensing and various
controls and fiscd measures. A number of studies showed that the import substitution
paicy, while helped broaden the induwstrial base of the oourtry, led to resource
misallocaion and ewmnamic inefficiency. These pdlicies dso had a number of

detrimental effeds on exports.

A process of re-orientation d the pdicy framework began in the late 197Gs,
which gained momentum in the 1980Gs. The measures included industrial de-licensing,
softening of restrictions on monopdies, liberalisation d capital goods imports with a
view of tecdhndogical up-gradation and modernisation d industry, some shifts from
guantitative import controls to a protedive system based ontariffs, greaer subsidies for

exports and apadlicy of adive exchange rate depredation.

The padlicy reforms during the 198G, however, focussed on danestic industrial
restrictions and import of inpus for export production. General import liberalisation
initiatives during this period were rather selective. Imports of manufactured consumer
goods remained completely banned whil e li censes were required to import most items of
capital goods, raw materials and intermediates. Import without a license was all owed for
only aseleded list of inpus and comporents, where domestic substitutes were not being

produced.

Serious and consistent attempts towards trade and industrial li beralisation were
undertaken since July 1991, in resporse t0 a severe macro ewnamic aisis. Trade
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reforms during the 199G have been largely guided by the need to improve the
competitiveness of Indian Industry (Virmani, 2003. Licensing and quantitative
restrictions have been abdished on most imports except those items included in the
negative list. Significant attempts have been made towards bringing down the tariff rates
and its rationalisation. Other important changes during the 199G involve wmplete
abdlition d indwstrial licensing, abdlition o phased manufacturing programs (PMPs),
easy approval process for FDI, increased and flexible foreign equity participation and

current acourt convertibili ty.

It isimportant to kegp in mind the nature of the palicy changes while formulating
the eonametric model and interpreting the results. Against the background d the padlicy
changes, it is aso important to understand the broad trends and petterns of production

and trade in the manufacturing sedor.

2.2 Production Trends and I nternational Trade Patterns

At the time of independence, Indiainherited an industrial structure, daminated by
textiles and sugar. However, the industriai sation strategy based onimport substitution
resulted in a wide diversificaion d its industrial base by the mid-196Gs. The changes in
the relative weights of use-based industrial groups in the registered manufaduring since
196061 are shown in Chart 1. It is clear that during nearly four decales snce 196061,
cgpital goods and consumer goods gained in importance & the st of basic and
intermediate goods. The increase in the share of consumer goods is mainly on acourt of

consumer durable goods.

As to the composition d exports, there has been a significant structura change
characterised by a consistent decline in the share of Agriculture and alied products and
an improvement in the share of manufadured goods. A summary of the danges in the
compasition d exports is given in Chart 2. The mposition d imports too hes
undergone danges with falling share of cepita goods and food poducts. Chart 3
provides a summary of the danges in the @mposition d Indids imports.
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Chart 1: Changes in the Use-Based Classification of Registered
1960-61 to 1997-98 (in %)

Manufacturing Output,
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Data Souice Nagaraj (2003)
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Chart 2: Changes in the Composition of Exports (%)

1960-61 1970-71 1980-81 1990-91 1999-00

EMineral fuels and lubricants
B Others

OManufactured Goods

OdOres and Minerals (excl. coal)
OAgricultural & allied products

Souce Economic Suvey. 2000-2001,Ministry of Finance, Government of India
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Chart 3: Changes in the Composition of Imports (%)

O Cereals and cereal
preparations

B Other Imports
OCapital Goods
OMajor Raw Materials &

Intermediate Manufactures
W Petroleum, oil and lubricants

1960-1 1970-1 1980-1 1990-1 1999-00

Note: Prior to 1990caegory Other Imports comprised mainly of other food and raw
materials. Post 1990 havever, it includes consumer goods also, which explainstherisein
the share of Other Imports.

Having provided a synogic acournt of the danges in the mmposition o
production and trade, it may be useful to look at the dhanges in the trends in the spedfic
indwstries (which are mvered in the study) during the 1990 as compared to the 198Gs.
Such an analysis of actual performance given the lowering of tariff rates during the
199Gs, would give useful insights into the way that the manufacturing sedor would
respondto further tariff cuts. The trend gowth rates of exports, imports and damestic
production along with average tariff rates and nan-tariff barriers are shown separately for
the 1980Cs and 199G for each of the 41 induwstrial sedorsin Table 1.



Table 1: SECTOR GROWTH RATES, TARIFFS(average) & Non-TARIFF BARRIERS

1980 199G
No. [Description Avg | Avg |Trend Growth Rates |Avgerag| Avg [Trend Growth Rates
Tariff NTBSProd. Export [[mport Tariff | NTBs Prod. [Export [Import

1 |Food products 1186| 100 | 69 | 54 | -127| 6005 | 6715 | 74 | 139 22.2
2 |Beverages 1727|100 | 94 | 314 | 148 |13295| 725 | 9.1 7.2 7.8
3 |Tobacm products 13395/ 100 | 28 | -89 7.2 75.9 100 | 34 -4.9 18.6
4 [Textil es (except readymade garments

and carpets) 1211|100 | 6.2 | 106 | 148 | 684 | 60.75 6 129 7.78
5 |Carpet weaving 10445| 100 |-35| 113 | 21 66.7 | 87.75 | 8.6 31 70.5
6 |[Readymade garments 1355|100 (131| 19 208 | 7945 | 889 |122| 83 6.3
7 [Furniture and fixtures wooden 13395/ 100 | 0.1 | -93 [ 1.2 | 754 | 758 |[-01| 289 | 528
8 |Woodand wood poducts 981 | 100| 23 | 3.9 141 | 6485 | 3035 | 3.1 2.7 53
9 |Paper and peper products 105|100 | 56 | 123 14 | 6265 | 419 | 6.2 | 289 7.3
10 |Printing and publishing 80.15| 100 | 09 | 31 6.8 | 4255 | 4315 76 | 153 33
11 |Leaher footwea 1355|100 | 99 | 146 | 362 | 782 100 | 9.8 2.6 -15
12 |Leaher andleaher products 11825/ 666 (101 89 | 375 | 661 | 4575 | 84 8.7 39
13 |Rubkber products 12375/ 100 | 9.1 | 197 | 9.1 | 7615 | 3175 7 14.3 14.9
14 |Plastic products 13605 100 | 14.7| 236 | 155 76 4565 | 143 | 234 111
15 |Petroleum and coal tar products 9695| 100 | 48 | 261 | 6.3 | 5595 | 3375 | 5.2 | -204 14
16 |Inorganic and organic heavy chemicals|101.45 100 | 9.2 | 253 | 10.3 | 69.05 [10.155| 59 | 166 | 7.4
17 |Fertili zers and pesticides 71.35| 100 |112| 373 | -04 | 5355 | 76.25 7 131 4.6
18 |Paints, varnishes and laajuers 1495| 100 | 8 31 148 | 8085 | 2535|101 | -174 6.3
19 Drugs and medicines 95.6 [79.25/112| 193 | 28 68.3 9.65 | 88 | 107 2.4
20 [Soaps, cosmetics, glycerine 12315|99.75| 6.9 | 101 | 194 | 7985 | 5105 | 75 3.8 7.2
21 [Synthetic fibres, resin 12925/ 100 (117 | 415 | 57 69.7 | 2285|194 | 173 33
22 |Other chemicds 106.15/9855/10.2| 19.7 | 114 | 669 | 5825 |116| 141 | 54
23 [Structural clay products 1038 100 | 55 | 10.7 3 6945 | 649 | 7.3 23 6.9
24 |Cement 88.05| 100|127 362 | -603| 7335 | 855 | 6.3 | 239 24
25 |Other non-metalli ¢ mineral products  |107.65/ 96.2 | 8.3 | 156 | 84 |69985| 5455 | 35 | 185 38
26 [Ironand sted basic metals 11095/ 100 | 49 | 211 | -1.2 62 10 46 | 227 1.3
27 |Non-ferrous basic metals 97.65| 100 |113| 281 14 59.2 183 | 86 2.2 12.7
28 |Handtools, hardware 10085/ 100 | 0.2 | 95 7.7 617 29 111 122 6.8
29 |Miscelaneous metal products 1211|100 | 5.7 | 54 51 | 7235 | 4855 | 96 | 17.2 2.1
30 [Tradors, agricultural Implements 6775 100 | 74 | 6.3 |-0.02| 4475 | 2485 | 85 | 20.2 158
31 [Non-eledricd machinery except

agricultural and office machinery 76.8 | 812 | 58 | 105 15 49 1745 | 55 | 108 6.9
32 |Office, computing machinery 10235 100 | 7.4 | 438 | 154 | 6275 | 109 |237| 6.1 152
33 [Eledricd industrial machinery 879 8695 7.2 | 127 | 47 | 4885 | 117 | 52 | 175 6.2
34 |Other eledricd machinery 106.75/9245| 9.8 | 127 | 129 | 6845 40 6.8 | 14.3 7.1
35 [Shipsand bats 626 | 100 | -3 49 2.2 522 59 21 38.9 10.8
36 |Rail equipment 70.95| 100 | 28 | -5.7 | 0.97 | 46.85 10 -5.3 6.1 25
37 Motor vehicles 99.75| 100 | 69 | 54 |[-127| 6525 | 2445 | 74 | 139 | 222
38 [Manufaduring of motor cycles,

scooters, bicycles 1055| 100 ({136| 134 | 319 | 66.2 571 | 7.8 | 116 -24
39 |Other transport equipment 963 | 100|111 75 -22 | 7245 | 4935 | 7.1 6.7 45
40 |Watches and clocks 12945| 100 (139 191 | -28 | 6545 | 645 | 34 | 412 14
41 |Miscdlaneous manufaduring

industries 88.05|823| 15| 236 | 0.8 | 7095 | 4994 | 195| 8.6 27.7

Note: Production data relates to registered manufacturing while imports and exports are total.




It may be observed from Table 1 that removals of QRs and reduction o tariff
rates during the 199Gs in general have not adversely affected production and exports
of the manufacturing industries. Further, imports liberali sation hes not aways led to a
surge in import growth and even when imports grew significantly, it has not generally
led to any contraction d domestic industries. For example, while Carpet weaving and
Furniture and fixtures have experienced substantial import growth duing the 199Gs,
the impad on damestic production was far from adverse. Thus, it can be inferred
from the analysis of historicd data that a palicy change leading to sharp tariff cut isa
plausible instrument for improving efficiency and may in fad open up rew

oppatunities in terms of higher exports, production and employment.

Given the badkdrop d the @owve analysis of the performance of the industrial
sedor, we now move on to the structure and estimation d the multi-equations dis-
agoregated econametric model, which has been used to carry out courterfactua
simulations under dternative tariff reduction schemes. The next sedion lriefly
explains the model structure, and the following one ducidates the e®nametric

methoddogy and data sources.

3 MODEL STRUCTURE

A multi ple-equations econametric model is formulated for understanding the
behaviour of Indias organised manufaduring during the last two decades and for
simulating the dfeds of adternative tariff palicy scenarios. The basic structure of the
model consist of various supdy and demand equations in ead sedor as functions of
relative prices and aher relevant variables in a manner consistent with the optimising
behaviour of firms and individuals. The spedficaion d the model also incorporates
various inter-sectoral linkages © as to render the model its genera equili brium
feaures. Product priceis assumed to be market clearing® in that it is determined at the
level where suppy equates demand in each sedor. The sectoral classficaion used
follows that in the official Inpu-Output tables for India. There ae 66 sedors faling
under the broad group d manufaduring in the Inpu-Output tables. However, data

constraints necesstate aggregation d some of the individual sectors reducing total

! For fertili zers and petroleum products, because of price ontrols, we do rot make the assumption that markets are
cleaed by price danges.



number of sedors to 41 {See Table A.1 in the Appendix for a list of sedors}.
Diagram 1 briefly explains the basic behavioural equations that are estimated for 41
sedors using Ordinary Least Squares (OLS). Diagrams 2 and 3 depict some of the
inter-linkages { see Table A2 in the Appendix for all the eguations and identiti es used
for estimation}.

The basic structure of the present model is smilar to that formulated by Lucas
(1989 for Indian indwstry using data for the period 195960 to 197980. The
spedficaion d demand functions for inpus and products, production function
representing the suppdy-side and the equations inter-linking various industries have
been dore mostly following Lucas (1989). However, we make certain important
modificaions in Lucas model. The spedfications of various functions in the Lucas
model reflect ceatain spedfics of the import substitution pdicy and damestic
industrial control regime (such as industrial licensing, price cedlings, import quaas,
minimum wages, employment laws, excise and pofit taxes, export incentives and
duties). In the context of changes in the pdicy environment in India during the 19805
and 199G, we modify some of these spedfics to the extent that they have undergone
changes. Most importantly, while Lucas considered imports as exogenously given
(because of the eistence of import qudas at that time), we tread imports as an
endogenows variable in the light of removal of import quadas in most of the sectors,
particularly during the 199Gs. In ather words, we estimate separate equations of
import demand for eadh of the sedors. Also, urike in Lucas (1989, we treat energy

demand as endogenous to the model.
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Diagram 1: MODEL STRUCTURE

Model Specification

I
[ ]
Demand Side Relations Supply side Relations
Domestic Demand 1. (Value Added)i=f{ (Capital)i, (L abour)i}
1, (Consumer Good D emand)i=f{ Relative Price(PilCPI) Income} 2. (Qutput)i=f{ (V alue Added)i, (M aterial and Fuel Consumption)i}
2. (Intermediate Good D emand)i=f{ Relative Price(Pilupi) (material inputs)i} 3. (Labour)i=f{ (Real Wage)i,(Output)i}
3. (Capital Goods D emand)i=f{ Realtive Price(Pi/M P1), Total Manufacturing Investment} | |4. (Capital)i=f{Relative Price(B/wi),Credit Creation/ (Internal Financing)i}
International D emand Other Inputs
1. (Export Demand)i=f{ Relative Price(ppilpfi), (tariff)i, (World Exports)i} 1. (Material Use)i=f{ Relative Price(pmilppi),(Output)i
2.(Import Demand)i=f{ Relative Price(ptilpi),(QRs)i,D omestic Activeity V ariable} 2. (Fuel Usg)i=f{Relative Price(peilppi),(Output)i}

Note:
pi- whole sale priceindex for ith product
ppi-producer priceindex for ith product
CPI- Consumer priceindex
Upi and umi are measure of prices and material inputs among sedors to which ith product isan input
MPI-index of manufactured product price
Wi-nominal wage rate
Pmi-material priceindex for ith sedor
Pei-fuel priceindex for ith seador
Seealso Table A3 in the Appendix for more detail s regarding variable definition and construction



Diagram 2: STRUCTURE OF SUPPLY FUNCTIONS

[ Output \

Supply side |«

4

Value Added
(vi)

Fuel

(ei)

Materials

Capital Labour Relative price Relative price
(ki) (1) (Pmi/ppi) (Peilppi)
A
Relative Price
(wi/ppi)

Industrial Credit Relative Price
(©) (PK/ wi or si)

O

12



Diagram 3: FOREIGN TRADE Tariff, QR
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Anocther point of departure in the present study relates to the spedfic palicy
scenarios considered for courterfactual simulation. Variables relating to tariff and non
tariff barriers do nd enter explicitly in Lucas's model, as import demand is considered
exogenouws. Thus, Lucas attempts the counterfactual simulation d the dfeds of trade
liberalisation by repladng prices of al manufactured goods and raw materials by
estimates of border prices for foreign substitute goods. The structure of our model,
however, alows us to simulate the dfeds of trade li beralisation by adopting those tariff
rates that are consistent with the contemplated tariff reforms. In so dang, we make
catain pausible asumptions abou the rate of currency depredation associated with a
given rate of tariff reduction. From the point of view of pradical palicy considerations,
this procedure would yield more useful insights.

Though the model takes into acmunt the likely changes in exchange rate caised
by tariff reform, exchange rate determination is not incorporated into the model either as
a part or a modue. Rather, it is taken as exogenous to the system of detail ed equations
congtituting the model. It may be pointed ou in this context that at the core of the CGE
models are various resource balances and acoourting identities. In a fully neo classcd
model, the suppy of various sdoral commodities has to match their total demand,
labour and capital markets must clear. Apart from the commodity balances there ae
various financia balances in the models too, such as the balance of trade, the balance of
foreign payments, etc. Typicdly, these condtions are incorporated as closure rules.
Seledion d maaoecnamic dosure rule (which is how adjustment takes place) and
institutional charaderistics (assumption abou the working of markets) determine the
outcome of the palicy change.

In our case, we asume that a reduction in tariff would leal to depreaation in
exchange rate so as to neutralise the alverse impad of the proposed tariff reduction on
overall balance of merchandise trade. This is more like a ¢osure rule needed to ensure
that there is overall trade balance— a basic macro closure mommon to most CGE models.
Idedly one would like to derive the expeded depreciation die to proposed tariff

reduction using an exchange rate model. However, most exchange rate models criticdly
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depend on hgh frequency data. Since our study uses annual data for analysis, it is
technicdly not feasible to integrate a high frequency exchange rate model with ou
model. Note, however, that even if an exchange rate model was appended to the aurrent
model ancther closure rule would have to be aloped to ded with the aurrent acourt

deficit (or surplus) that would emerge.

The Computable Genera Equili brium (CGE) models, which have been commonly
used for carrying out courter-fadual simulations of aternative policy scenarios, usualy
underestimate the true gains from trade liberaisation. This is becaise that the CGE
models are generally tail ored to cgpture only the static dlocaive dficiency gains arising
from trade liberalisation and ignores the dynamic gains. The dynamic gains are the
results of certain efficiency enhancing effeds of trade li berali sation which include greater
exploitation d scde eonamies, leaning by doing, and a host of spill-over effeds

asciated with international trade and multi national activiti es.

Apart from capturing the dlocative dficiency gains, the simulation in the present
study attempts to cegpture, abeit not perfedly, the gains arising from the efficiency
enhancing effects of tariff reduction. Two dfferent procedures have been followed to
capture the dficiency gains. First, the specification d the export function, for a number
of industries, includes tariff rate on imports of such product into India & an additional
explanatory variable. The rationale for this novel feature is that alowering of tariff would
generate pro-competitive dficiency enhancing effects and hence improve the
competitiveness of Indian products. Greater competitive pressure from abroad would
forcethe Indian firms to rationali se the dhoice of their product lines within ead industry.
The increased specialisation in (narrower) product lines is refleded in increased intra-
indwstry trade leading to greaer efficiency in the use of resources. Veeramani (2003)
showed considerable growth of intra-industry trade (that is to say, the simultaneous
occurrence of exports and imports within the same induwstry) in India's manufaduring
sedor during the 199Gs. Ancther reason for including tariff rate in the export functionis
that reduction o tariff is likely to increase the relative profitability of export sales vis-a

vis domestic sales and thus increase exports.
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Tariff rates are not however included in the export function as an explanatory
variable in every sector. Since @nsumer goods continued to be subjected to extensive
quantitative restrictions on imports in the post-reform period, the export function
spedficaions for these industries do nd include tariff rates as an explanatory variable.
Even for other industries, for which the initial results indicaed a favourable dfed of
tariff reduction on export performance, the estimated equation was checked for
robustness by introducing a trend variable in the equation (in effed de-trending the
series) and estimating the relationship in growth rate form. Only when the relationship
between tariff and export performance was foundto be robust, the tariff rate variable was

retained in the estimated export function.

Asexportsacourt for only asmall proportion d total production, it is not corred
to assume that export increase done can capture the entire dficiency gains accruing from
tariff reduction. It may, therefore, be gpropriate to estimate the extent of productivity
gains because of tariff reduction and wse such estimates as a proxy for the overall
efficiency gain in indwstria production. This is the second approach that we will foll ow

to acourt for the dficiency gains on accourt of tariff reduction.

There ae two aher points to be noted abou the specificaion o the export
function. The first point relates to modelli ng of export behaviour. One would ndice form
Table A.2 in the Appendix that while, for imports, we ae estimating an import demand
function (the suppgy being assumed infinitely elastic), for export we ae estimating an
ededic export function that combines demand-side and suppy-side variables (see
Srivivasan, 1998. Needlessto say, a more satisfadory approach would be to spedfy the
export demand and export supdy as sparate functions in the model, the market getting
cleaed by movements in the export price This, howvever, coud na be dore due to lack
of data on export incentives.2 The seaond pont is abou the interpretation d the
coefficient of tariff in the export function. We ae of the view that the wefficient refleds
in the main the dynamic gains associated with lowering of tariffs, and the dhange in the
relative profitabili ty of export sales vis-a-vis domestic sales caused by tariff reform.
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To discussthe isaue of dynamic gains further, a number of studies have shown
that trade liberalisation can give rise to greaer intraindustry resource reall ocaion (as
oppased to inter-industry reall ocaion) because of spedalisation oppatunities in narrow
product lines. Growth of intra-industry trade (that is to say, the smultaneous occurrence
of exports and imports within the same industry) under liberali sation is often viewed as a
manifestation d such rationalisation in the doice of product lines within narrowly
defined industries. Indeed, as shown by Veeramani (2003) the intensity of II T has been
growing significantly in a large number of industries snce 1991in India. Spedalisation
in narrow product lines and product differentiation is an added source of competitive
advantage (that is, apart from the cmpetitive advantage based on cost differences),
which can na be cagtured by price differences. Each firm can enjoy some market power
with resped to its own distinct variety of product and hence the price-cost margin can
well incresse even as the firm improves international competitiveness through the
strategy of product differentiation. Evidently, al these dfeds of tariff reform get
reflected in the wefficient of the tariff rate variable in the export function. It shoud be
noted, havever, that the function also has the export price (taken to be egua to
produces price) as an explanatory variable. Thus, the wst-saving effed of tariff reforms
and the increases in exports due to cost reduction are cgtured by the price variable. The
other beneficial effeds of tariff reform on exports are captured by the wefficient of the

tariff variablein the function.

2 Such data ae needed to estimate properly the export supply function, But, time-series data for twenty
yeason effedive export incentive rates for the 41 sedors considered in the study could not be obtained.
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4 METHODOLOGY, DATA AND ESTIMATES

4.1 Econometric methoddogy

The CGE models have been commonly used for carying out counter-factual
simulations of alternative paicy scenarios. A number of such models do exist in the
spedfic context of India® Particularly noteworthy, from the point of view of our focus, is
the CGE model constructed by Chadha d a. (1998. While the CGE models are dtradive
as they explicitly build the mutual interdependence between various sdors in the
eoonamy, a principa critique of these models is that, urlike the e@nametric models,
CGE models generally do nd estimate but numericaly cdibrate the model parameters.
Various elasticity parameters are generally taken from other studies. This is problematic
since the methoddogy, data, and time period involved in the estimation d elasticity

differ from one study to ancther.

The methoddogy foll owed in the present study retains, to the extent possble, the
attradiveness of the CGE model by incorporating inter-sectoral linkages. However, all
the required parameters of the present model for each sector are estimated using time-
series data for the period 198081 to 19992000. Post-estimation, we need to solve the
system as a whole with estimated coefficients fealing into each stage generating a
solution for al endogenous variables in the system. For this purpose, we used the Gauss
Siedel Simulation approach wherein each endogenous variable in the system is lved
treding al other endogenous variablesto be fixed. Consider the foll owing system:

x1l= f(x2,x3,....xn, 2)
x2 = f(x1,x3,...xn, z)

xn = f(x1, x2,...., Z)

3 SeeChadhacet al. (1998) for areview.
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where x's are endogenous variables and z represents exogenous variables, which may
include lagged dependent variable. Then the problem is to find a fixed pant such that

x = f(X,2) . GaussSiedd uses an iterative rule for finding the solution:

X" = £(xO, 2).

4.2 Sourcesof data

The source of data on variables concerning production, investment, and
employment is the Annud Suvey of Indwstries (ASI) brought out by the Central
Statisticd Organisation (CSO). We have taken these data for al the years till 199798
from a CD-ROM on ASI data prepared by the EPW Reseach Foundition. For the
remaining yeas (that is for 199899 and 19992000 we obtained comparable data
diredly from the CSO. The basic data on Indids export and import, at the 4-digit levels
of International Standard Industrial Classficaion (ISIC), are obtained from the World
Bank's @Trade and Production Database CD-ROMP “. Estimates of tariff and nontariff
barriers are taken primarily from a study undertaken at the ICRIER [Das (2003)]. In
addition, estimates are taken from the studies by Goldar and Saleem (1992, NCAER
(2000 and Nouroz (2001). Apart from the ASI data, the CD-ROM from the EPW
Reseach Fourdation also provides data on the relevant wholesale price indices
correspondng to most of the NIC 3-digit industries. In addition, we used price indices
reported in Chandhok (1991). The measures of excise tax rates in ead sedor are
compiled from data on revenue acording to commodity clasdfication for each year, as
reported in Budget Papers of the Union Government, divided by the value of output in
the ASI. World prices are proxied by U.S commodity-wise producer price indices
obtained from the web-site of the Bureau of Labou Statistics, U.S. Department of
Labour. Estimates of corporate tax rates are obtained from Rajakumar (2000.

* SeeNicita and Olarreaga (2007) for details.
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It may be noted that the various data we used are available according to different
product clasgfication systems. Thus, for the purpose of this dudy, we have made an
elaborate mapping of these dassficaion codes  asto buld a harmonised database.

4.3 Key édadticity estimates

Due to limitations of space it is not posshble to present the estimates of various
demand- and suppy-side eguations for ead of the 41 indwstrial sedors.® Summary
estimates of elasticity are presented here for three broad use-based product caegories,
namely consumer goods, capital goods and intermediate goods, and for aggregate
manufaduring. Table 2 shows the price and income dasticity for Indias imports and

exports of manufadured good.

Table 2: IMPORT AND EXPORT ELASTICITIES

Product category Import function Export function
Price eladticity Elasticity with | Price elasticity | Elasticity with respea to
resped to Income/adivity in the
Income/adivity importing countries
Capital Goods -0.56 1.49 -1.34 1.55
Intermediate Goods -0.51 0.73 -2.25 1.62
Consumer Goods -1.49 1.26 -1.14 1.21
Overall -0.91 1.13 -1.36 1.30

The overdl price éasticity for imports of manufacturesisfoundto be -0.9 withou
taking into accourt fertili sers and petroleum products. Since price dasticity of import
demand for fertilisers and petroleum products are likely to be low, the overall price
elasticity would go down substantially if those two industries were included. Comparison
aaossthe three product categories reveds that import demand for consumer goods are
more resporsive to change in prices (hence tariff) than the import demand for capita
goods and intermediate goods.

® Estimates for 13 seleded sedors are presented in the Appendix (Tables A9 to A18). These ae the sedors
for which the simulation results indicate relatively greaer impaad of tariff reform. In some cases the dfed
isexpeded to be favourable. In other cases, it is expeded to be unfavourable.
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The overall (aggregated) elasticity of imports of manufadures with resped to
income/adivity is foundto be 1.13. The import demand for intermediate goods appears
to be relatively less resporsive to changes in income/adivity level than the import

demandfor capital goods and consumer goodk.

At the aggregate level, the dasticity of demand for Indias exports of
manufadures with respect to price is found to be 1.36, while that with respect to
income/adivity in the importing courtries is foundto be 1.3. Thus, the demand for
India's exports of manufactures ssems to be fairly elastic with resped to price & well as
income/adivity. This is consistent with the estimate of Virmani (1991). This is true for
al three magor product caegories. consumer goods, intermediate goods, and capital
goods. The estimates suggest that, among the three product categories, the export
demand is relatively more dastic for intermediate goods than for consumer goods and

cgpital goodks.

Turning to damestic demand (see Table 3), the dasticity of demand with respect
to income/adivity is unity at the aggregate level and rearly equal to orein al the three
product caegories. The weighted, average price dasticity of domestic demand for
manufadured products is foundto be —0.844.For consumer goods and capital goods, the
price éasticity are —1.17and —0.87respectively. The arerage price dasticity of domestic
demand for intermediate goods is relatively lower at —0.404. The results suggest that
domestic demand for intermediate goods industries is relatively less sensitive to price

changes than the domestic demand for cgpital and consumer goods industries.

Table 3: DOMESTIC DEMAND ELASTICITIES

Product category Price elasticity Elasticity with
resped to
Income/adivity
Capital Goods -0.874 1.08
Intermediate Goods -0.404 1.06
Consumer Goods -1.172 0.94
Overall -0.844 1.01

21



5 SIMULATION RESULTS

Using time-series data for the period 198081 to 199900, the demand and supdy
relations edfied in Section 3 have been estimated, applying OLS, for each of the 41-
sedors, so as to oltain the relevant parameter estimates to carry out the simulation
exercise. This procedure, as pointed ou ealier, makes the present study considerably
different from typicd CGE modelling that utili ses parameters from other studies instead
of estimating them.

The supdy and demand relations for the 41-sedors gedfied in Section 111 along
with the following equili brium relation constitute the model (see &so Table A2 in the
Appendix):
g=0d+x—-m
where g denotes production, d danestic demand, x exports and m imports. The identity

impliesthat total production d output in asedor shoud be equal to damestic demand for

the product plus export demand minus the quantity imported

The model is lved using GaussSiedel Procedure. The first step was to validate
the model by chedking the dignment of the baseline solutions with the adual. The
baseline estimates of the model are fairly close to the adua values with the exception o
employment, imports and exports (the deviations are -6.2%, -9.6% and 11.86
respedively). It shoud be nated, havever, that the mode foll ows closely the trends and
is able to predict the turning points very well. The next step is to use the model for

simulation undr alternative tariff scenarios.

5.1 Aggregate Registered Industry

The simulations have been caried ou for the years 1997-98 to 199900, the last
threeyearsin ou data set. During these threeyear, the import weighted average tariff on
indwstrial products was abou 35 percent. The questionwe &k is the foll owing. Assuming
tariff ratesto be hypatheticdly lower than the existing levels during 199798 to 199-00,
what would have been the deviation from baseline (model solutions with tariffs that
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adually prevailed duing that period) in respect of production, employment, capital stock,
imports and exports of industrial sedor? We consider the following two tariff reduction

scenarios:®

U Scenario 1 General tariff rate for manufactures brought down to 10 gercent and

exchange rate depredates by 2.82percent.”

U Scenario 2 General tariff rate for manufactures brought down to 10 gercent and
India gets increased market access® in industrial products.

For the purpose of the analysis, to be dore in a genera equili brium framework,
counterfadual simulations of the model have been carried ou for aternative tariff
regimes (along with expeded depreciation and market accessincrease) mentioned above.
The analysis has been dore & the level of the 41 sedors or industry groups considered in
the model®. The baseline solutions of the model for the three years 1997-98 to 199900
(average) are mmpared with the simulation results, which incorporate the eff ects of tariff
reduction, increased market access and depredation in exchange rate.*® Table 4 below
summarises the impad on the Manufaduring Sedor's aggregate production, exports,

imports, employment and capital stock.

® For spedfying the scenarios regarding reduction in tariff rates, we have mnsidered the proposals that have
been gven on the formulato be adopted for tariff cutsin the current round of negotiations on market acess
for non-agricultural products. We have dso considered the recommendations that some important official
committees in India have made on tariff reform (Kelkar Committee Virmani Committed and the
commitments made by the Indian government for tariff reduction in the cmming yeas.

" According to our estimates, this extent of exchange rate depredation would have neutralized the alverse
effect of tariff reduction on the overall balance of merchandise trade.

8 Our analysis indicates that increased market acess will help India's exports of manufactures at the
aggregate level to increase by about 6 percent.

® Table A6 in the Appendix shows the tariff rates prevailing in the 41sedors during 199798 to 1999-00,
and the change @nsidered in the simulation exercise.

19 Asachedk on the results of model simulation, asimple simulation exercise has been carried aut first, in a
partia equili brium framework, for which only the estimated import and export functions have been used.
The results obtained from the partial equilibrium analysis are found to be cnsistent with the simulation
incorporating the general equili brium feaures of the model.
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Table 4: EFFECT OF TARIFF REDUCTION ON AGGREGATE INDUSTRY

Simulation Results (averace for 1997-8 to 1999-00)
Change Considered Imports | Exports | Production Employment | Capital
stock
Tariff reduction & Exchange 10.6 12.0 -0.08 0.21 -0.08
Rate Depredation (2.82%)
Tariff reduction & increased 12.7 12.2 0.06 0.29 -0.09
mar ket access

It is clear from abowe table that at the aggregate level, tariff reforms would have
only amarginal effed on ouput, invested capital and employment. Even if exchange rate
does nat depreciate following the tariff reduction bu Indian exporters gain increased
market accessas in Scenario 2,asignificant increase in exports will occur almost equal to
the increase in imports (because of pro-competitive effects of tariff reform and gains

from better market access.

Whil e the result at the aygregate level is useful, it is instructive to determine and
understand the resporse of ead of the use-based product caegories (namely consumer
goods, capital goods and intermediate goods) and each of the 41 indwstrial sedors (
covered in the study as shown in Table Al in the Appendix).

5.2 Use-based Industry

The atempt is to bring out the impad of tariff reduction and exchange rate
depredatior/change in market access across maor product groups. For the purpose, we
have categorised 41 sectors into three groups:. consumer goods, intermediate goods and
cgpital goods. The results of the smulation exercise ae summarised in Table 5. It may
be observed from the table that tariff reductions would favour intermediate and capital
goods at the ast of consumer goods. The percentage increase in exports of intermediate
and cgpital goods would be more than the percentage increase in imports. In the cae of
consumer goods, on the other hand, the percentage increase in imports would be more
than the percentage increase in exports. Whil e tariff reform causes production o capital
and intermediate goods to go up, it leals to a deaease in the domestic production d
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consumer goods. Moreover, the model indicates that tariff reforms (with accompanying
changes in market accessand exchange rate) will not have ayy major impad on the rate
of investment in manufaduring but may increase employment marginally. Tariff reform
acompanied by exchange rate depredation causes cgpital stock to dedine by +0.08
percent and employment to increase by 0.21 percent {in the aggregate). Tariff reform
acompanied by increased market access causes cagpital stock to dedine by £0.09percent
and employment to increase by 0.29 percent.

Table 5: SIMULATION RESULTS FOR USE-BASED CATEGORIES
(Average change relative to baseline for 199798to 199900)

Scenario/ Product Group Change relative to baseline estimate (%)
Imports |Exports  |Production  |Capital Labou

Tariff reduction coupled
with exchange rate
depreciation by 2.82percent

Capital goods 9.34 26.30 0.29 0.72 0.16
Intermediate goods 6.34 26.96 0.60 -0.12 0.46
Consumer goods 19.91 5.99 -0.70 -0.25 0.13
All industries 10.58 12.04 -0.08 -0.08 0.21

Tariff reduction along with
increasein India’s market

access

Capital goods 11.09 24.75 0.54 0.86 0.34
Intermediate goods 7.19 22.41 0.55 -0.21 0.45
Consumer goods 24.84 7.83 -0.44 -0.17 0.23
All industries 12.71 12.21 0.06 -0.09 0.29

It may be noted that while the impact of tariff reduction onimports and exports
are gquantitatively very significant, the impad on aher variables (such as production,
investment and employment) does not appear to be so. This result is not surprising as the
guantitative importance of international trade in relation to the size of the domestic

eoonamy is dill nat very highin India.
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5.3 Individual industrial sedors

As expeded, the reductions in tariff rates (along with an increase in market access
and depreciation in exchange rate) have differential effeds on the production. Some
industries gain whil e others lose in terms of production, exports, employment etc.™ Table
6 presents a brief summary of patential gains in terms of increased production and
exports and passble threds in terms of fall in production and increased imports for the

sedors that are impaded significantly.

As $own in Table 6, the model predicts marked increase in production for the
following products. Leaher and leather products, Plastic products, Synthetic fibres and
resins, Structural clay products, Non-metallic minera products (except cement),
Eledricd machinery (other than eledrica industrial madinery), Textiles and textile
products (except readymade garments), and Carpet weaving. Interestingly, with increased
market accessthere would be arise in exports of readymade garments, bu this is not
translated into an increase in damestic production, which may be explained by the impact
of increased exports of textiles and daher industriadl goods on poduction costs of

readymade garments.

Among the industries for which the model results indicae afall in the value of
production, the prominent ones are: Beverages and liquar, Wood and wood poducts,
Wooden furniture and fixtures (organised sedor comporent), Office and computing
madchinery, Ships and bats, Watches and clocks, and Miscellaneous manufaduring. In
most of these caes, the model insinuates a significant increase in imports aso. In amost
al cases, where a significant decline in production (say more than ore percent) is
indicaed, the dedine in value alded is relatively lower than the decline in value of
production. Similarly, the increase in value alded is generally lower than the increase in
productionin the caes where asignificant increase in productionisindicaed. This seems

to refled the stickinessin making adjustmentsin cgpital and labour.

™ For adetail ed sector wise results of simulation exercise please refer to Tables A4 and A5 in the
Appendix.
26



Anather significant implicaion that can be derived from this exercise is that there
has been no shift in the indwstrial structure in favour of labour intensive industries as a
result of tariff reform. In fact, the model predicts sgnificant gains in terms of production
for anumber of capita-intensive industries, (Synthetic fibres and resins, Plastic products,
and Organic and inorganic heavy chemicas). Some labour intensive industries, such as
Food poducts, would lose in terms of production, as imports make greaer inroads into
the domestic markets. The reason for thisisthe well known rigiditiesin the labour market
that raise the effective ast of labour and thus discourage new entrants from entering
labour-intensive sectors and bas the system towards use of capital intensive techniques.
Other pdlicy distortions sich as SSI reservation and excise tax exemptions augment the
dis-incentive to produce global quality, labour-intensive products on alarge enough scale
to exploit econamies of scde and scope. Under such circumstances, the inability of the

organised manufaduring sector to generate alequate enployment is not surprising.

5.4 Efficiency Gains From Tariff Reduction

The discusson urtil now has focused on the impact of tariff reduction with
asociated depredation a increased market access on net exports, production,
employment and invested capital in the manufaduring sedor of the Indian econamy.
However, such a reform is most likely to generate dficiency gainsin production die to
reduction in tariffs. A study by Topalova (2003 on Indian manufaduring firms has
suggested that there would be aound 05% efficiency gains (in value aldition) for every

10-percentage point decrease in tariff rates.
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Table 6: IMPACT OF TARIFF REFORM BY SUB-SECTOR

Oppartunities

Threats

Increasein Exports

Textil es and textil e products except carpets and readymade garments
Leaher footwea

Paper and paper products

Rubber products

Plastic products

Synthetic fibres and resins
Structura clay products
Non-metalli ¢ mineral products

Iron and sted basic metal industries
Miscdl aneous metal products
Motor vehicles

Eledricd industrial machinery
Other eledricd machinery

Increasein Value of Production

Textil es and textil e products except carpets and readymade garments*
Carpet weaving (organized)*

Leather and leaher products

Plastic products

Synthetic fibres and resins

Structural clay products

Non-metalli ¢ mineral products

Eledricd machinery (other than eledricd industrial machinery)

* inincreased market accessscenario

Increasein Imports

Food poducts

Beverages and liquor

Textil es and textil e products except carpets and readymade garments
Carpet weaving

Leaher footwea

Wooden furniture and fixtures

Plastic products

Paints, varnishes and lacquers

Soaps, cosmetics and glycerin

Cement

Non-ferrous basic metals

Shipsand bats

Rail equipment

Motor vehicles

Tradors and agricultural implements
Office, computing machinery

Miscdl aneous manufacuring industries

Fall in the Value of Production
Beverages and li quor
Woodand wood products
Wooden furniture and fixtures (organized secor comporent)
Office and computing machinery
Ships and bats
Motorcycles, scooters, bicycles
Watches and clocks
Miscdl aneous manufaduring industries
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Using data for 137 threedigit manufaduring industries for the period 198081 to
199798, we have analysed the dfect of trade reform on poductivity and have foundthat
efficiency gains to be rougHy 1% for every 10-percentage point deaease in tariff rates.*?
Since aty such gain in efficiency is likely to have significant impad on damestic
production, we have conducted two more simulation exercises incorporating the expeded
efficiency gains accruing from tariff reforms (see Table A6 in Appendix for sedor wise
efficiency gain estimates):

Scenario 3 Genera tariff rate for manufactures brought down to 10 percent,
exchange rate depredates by 2.82 percent and we expect 1% efficiency gains for every
10-perecentage point fal i n tariff rate.

Scenario 4 Generd tariff rate for manufactures brought down to 10 gercent, India
gets increased market aacessin industrial products and we exped 1% efficiency gains for
every 10-perecentage point fall in tariff rate.

At the aggregate level, the impact of tariff reform is more prominent after
incorporating expeded efficiency gains in the analysis. Table 7 summarises the impact of
tariff reduction acrossmajor product groups. From the table we observe that the impad
of tariff reduction onthe domestic econamy is much more significant with production
increasing by abou 3% in bah scenarios at the aggregate manufaduring sedor level
compared to a near negligible impact in the scenario withou any efficiency gains (see
Table 4). The increased production would imply lower imports and higher exports for the

manufaduring sector at the aggregate level. As aresult we have lower imports (9.8 % for

2 The estimated regression equation (fixed-effeds model) is s1own below (t-ratiosin bradkets):

In(V/L) = constant + 0.315In(K/L) +0.00105 tariff (t-1) +0.0023 QR (t-1)
(19.3) (-3.0) (-6.3)

Overal R-squared = 0.26, Number of industries = 137, Period = 1980-81 to 1997-98
V denotes red value aded, L employment and K fixed capital stock at constant prices. QR denotes

guantitative restrictions. Tariff and QR have been introduced in the eguation with one-year lag, as done by
Topalova (2003). It may be pointed out that the estimates of the random-effeds model are similar.
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scenario 3 and 12.0% for scenario 4) and hgher exports (13.8%6 for scenario 3 and
13.9% for scenario 4) compared to those observed under Scenarios without efficiency
gains. Similarly we observe higher growth in employment and capital at the aggregate.

Analysing the sedor-wise results we see that, on the micro side the impad of
tariff reduction couded with depredation a market accessand expeded efficiency gains
is smilar to the results of the smulation exercise condwted withou accourting for
efficiency gains. We get amost similar list of potentia gainers with impad on
produwction, ret exports, cgpital and employment being even more significant
guantitatively (The detail ed sedor-wise results of the exercise ae summarised in Tables
A7 and A8 in the Appendix).

Before aoncluding this sdion, it may be useful to take up the isaue of effedive
rates of protedion (ERP) and haw the tariff reform induced reductionin the level of ERP
and the extent of inter-industry variation would contribute to higher efficiency. Indeed,
theoreticd discussons onthe impad of tariff reform are often in terms of its effed on the
ERP. It would be noticed from the model structure described in Sedion 3 and the
equations constituting the model shown in Table A2 in the gpendix that ERP does nat
diredly enter the model. But, looking at the demand and suppy-side inter-linkages in the
model it would be redised that the model does implicitly take into accourt the dfed of
tariff reform on ERP and the effect of that on resource dl ocation. The model li nks tariff
to prices, and production and input use to ouput and inpu prices. Thus, a lowering of
materials prices for an indwstry (say due to lowering of tariff on material suppying
industries), other things remaining the same, leads to increased use of materias, which in
turn causes an increase in production and hence increased use of labour and capital. We
recognise & the same time that the dhanges in the industrial structure predicted by the
model for Scenario Il are quite small as compared to the expected changes in ERP

resulting from the tariff reform.13 The explanation seeamsto liein the rigidities in the use

13 Rough estimates of ERP for 199900 for the 41 sectors considered in the study suggest that

effedive protection accorded by tariff was about 42 percent that yea, ranging from 94 percent for

beverages to 20 percent for printing and publishing. Using tariff rates of Scenario Il, the mean

rate of effective protedionisfoundto be much lower at about 9 per cent. Therangeisfoundto be
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of labou and capital in induwstry. The lagged labour and capital variable often turned ou
to be statisticdly significant in the labou demand and capital demand functions. This
implies that entrepreneurs find it difficult to change the anourt of capital used and the
number of persons employed in the factories even if inpu price dianges $ warrant (see
Tables A13 and A15 in the Appendix). These rigidities prevailing in the past probably
get reflected in the estimated equations of the model, which tends to limit the inter-
industry movements of primary inpus and restrict changes in production level. It follows
therefore that if the rigidities in the use of capital and labour in industries could be
removed/relaxed, alocaive dficiency gains from tariff reform can be redised to a

greder extent.

Ancther issue worth considering in this context is that the dfed of lowering of
ERP on industrial productivity. The equation in footnote 12 wses tariff as an explanatory
variable. An dternative would be to use Effedive Protection rates in place of tariff rates.
But, we have not dore so as available estimates of nominal protedion (tariff) are more
reliable than the estimates of ERP. The tariff rates for primary sedors (particularly
agriculture) are far lessprecise than those for manufactured goods and may nat corredly
show the level of protection enjoyed thaose sectors. These tariff rates are in turn necessary
for estimating ERPs for manufadured goods that have a significant proportion o
agricultural inpu.

38 percent for beverages to about 2 percent for food products and *1 percent for other chemicals
(leaving aside petroleum products for which the ERP is found to be £15 percent because the tariff
on crude oil is taken at the historical value, exceeding that on petroleum products). Evidently,
tariff reform would lower the inter-induwstry dispersion in ERP. Table A19 in the Appendix
presents the industry-wise estimates.
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Table 7: SIMULATION RESULTS FOR SUB-AGGREGATES
(Percent deviation from baseline estimates, average for 1997#98to 199-00)

|Scenario/ Product Group |

Change relative to baseline estimate (%)

Imports  |Exports  [Production|Capital Labour
Tariff reduction plus 2.82%
exchange rate depreciation
and 1% efficiency gains
Capital goods 9.01 27.85 3.99 2.52 1.13
Intermediate goods 5.71 30.48 2.99 1.07 2.21
Consumer goods 18.48 7.15 2.37 0.87 0.75
All industries 9.81 13.77 2.82 1.14 1.14
Tariff reduction + increasein
India’s market access and
1% efficiency gains
Capital goods 10.77 26.23 4.11 2.67 1.31
Intermediate goods 6.63 25.77 2.94 0.98 2.18
Consumer goods 23.34 8.93 2.57 0.95 0.86
All industries 11.95 13.85 2.91 1.14 1.23

6 CONCLUSIONSAND IMPLICATIONS

The present study delineates the impad of a import tariff reduction in India with
the help of a cmprehensive multi-equations econametric model. The key findings of the
simulation exercise (under aternative tariff reduction scenarios) at the aggregate and sub-

aggregate level are the following. A significant reduction in tariff rates for industrial

products would:

a) Increaseimports. Theincreaseinimports would, havever, be relatively small.
b) Increase Exports: Tariff reforms and the assciated exchange rate depredation

would increase exports™. As a result there might be only a marginal effect on ret

“ Thisresult is consistent with the evidence that the intensity of intra-industry trade has been
increasing significantly in Indian industry after liberalisation (Veeamani, 2003
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d)

f)

exports of the industrial sedor. Even if tariff reduction dees not lead to
depredation in exchange rate but it is accompanied by incressed market acaess
the increase in exports of manufactures may be high enough to prevent any
deterioration in the balance of trade in manufadures.

Lead to a marginal change in the value of production and value added in
organised industry. The danges in employment and investment rate ae dso
likely to be small.

There is a posshbility of afavourable dfed on industrial employment, especially
if tariff reform is accompanied by increase in India's market access But, nomajor
shift in the industrial structure in favour of labour-intensive industries is indicated
by the results of model simulation.

For capital goods and intermediate goods, growth of exports would far exceedl the
growth in imports with a resultant increase in net exports. Value of production
and value added would increase slightly,

Have a lessfavourable dfed on consumer goads industries than on capital
and intermediate goads industries. In consumer goods, growth in imports will
exceal growth in exports. Margina dedines in value of production and value

added are likely in consumer goodks.

At the individual industry level, the smulation results indicae that some

industries would gain in terms of production and employment while some others will
lose. Some prominent gainers identified are Leather and leaher products, Plastic
produwcts, Synthetic fibres and resins, Structural clay products, Non-metallic minera
produwcts (except cement) and Electricd machinery (other than eledrica industrid
madchinery). Some prominent losers identified are Beverages, Wood and wood products,
Furniture and fixtures wooden (organised sector comporent), Office aaxd computing

madinery, Ships and bats, and Miscell aneous manufaduring.

A reform invalving lowering of tariff rates would bring abou efficiency gainsin

production. Asuming such gains to be 1% for every 10-percentage point fal in tariff

rates we have mndwcted two simulation exercises. The results indicate much stronger,
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favourable impad of tariff reforms on the production, ret exports, employment and

capital not only at the aggregate level but also aaossindividua sectors.

A few comments may be added here on the findings of the study. First, the results
of the study do nd show any extensive redlocation d resources aaoss industries
resulting from tariff reform. The explanation seems to lie in the suppy-side rigidities.
Sincethe model is estimated from past data, the rigiditi es prevaili ng in that period (labour
laws/rules/procedures, SSI reservation) get reflected in the estimated parameters, which
in turn, influences the results of simulation. It seemsto us therefore that if these rigidities,
particularly labour market rigidities, get removed, the effect of tariff reform on ouput

and employment would be more favourable than what our model predicts.

Sewndy, the model takes into account the pro-competitive dfeds of tariff reform
on exports of capital and intermediate goods but not thase in resped of consumer goodk.
This may have made the model results lessfavourable for consumer goods as compared
to capital and intermediate goods. It shoud be noted that the cournter-factual simulationis
dore in the study for 199798 to 199900 when many of the wmnsumer goods had
guantitative restrictions on imports. Given the quantitative restrictions, the pro-
competitive dfects of reductionin tariff on consumer goods would have been low. These
effects have therefore not been considered in the model. However, it shoud be
reaognised that at present the quantitative restrictions on consumer good lave been
mostly removed and therefore the dfed of tariff reform shoud be more favourable than
what isindicated by the model results.

In sum, the findings of the study indicate that Indian industry would gain from
further reduction d tariffs. The results of this research give us greater confidence that
industry can and will cope very well with areduction d the pe& tariff rate to 10% in the
next few years and to 5% during the next five years. The result of this gudy along with
others on FDI, exports and productivity™® suggests that the global competiti veness of
Indian industry would increase substantially if tariffs are brought down to these levels.

15 Either published or presented in ICRIER working papers.
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Though certain industries could be alversely aff ected, these may be provided help
in restructuring so that the asts of adjustment are kept low. A detalled analysis of
resource @st, current techndogy and passhiliti es of improvement, and market structure
is needed for better insight into the nature of restructuring required to overcome (if any)

patential adverse dfeds demming from the tariff reform process
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8 APPENDIX

TableAl: List Of Sedors

Sedor Description

1 Food poducts
2 Beverages
3 Tobacwm products
4 Textil es (except readymade garments and carpets)
5 Carpet weaving
6 Readymade garments
7 Furniture and fixtures wooden
8 Woodand wood products
9 Paper and paper products
10 Printing and pubishing
11 Ledher footwea
12 Leaher and leather products
13 Rubber products
14 Pladtic products
15 Petroleum and coal tar products
16 Inorganic and organic heavy chemicds
17 Fertilizers and pesticides
18 Paints, varnishes and lacquers
19 Drugs and medicines
20 Soaps, cosmetics, glycerine
21 Synthetic fibres, resin
22 Other chemicals
23 Structura clay products
24 Cement
25 Other nonmetallic mineral products
26 Iron and steel basic metals
27 Non-ferrous basic metals
28 Hand toals, hardware
29 Miscdlaneous metal prodicts
30 Tractors, agricultural Implements
31 Non-eledrica madinery except agricultural and office machinery
32 Office, computing machinery
33 Electrical indwstrial macdhinery
34 Other eledricd madinery
35 Shipsand hoats
36 Rail equipment
37 Motor vehicles
38 Manufacturing of maotor cycles, scooters, bicycles
39 Other transport equipment
40 Watches and clocks
41 Miscdlaneous manufaduring industries
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Table A2: Equations and identities of the model

No. | Description Equation
1 Value alded Invi=fo+filnk+f,Inl.
2 Output Ing=g+alnvitginmg
3 Labou Inpu Inli=1o+1In(wi/pp)H 2Ing+13iInli %
4A | Fixed Capita Inki= yo+yiIn(B/w)+y.Invi+y3C/IPK +y4Ink; .
4B leedCapltaI ki=y0+Y1S/PK+y3C/PK+y4ki11
5 Cost of capital services B=(Syip) (R+0.05)
6 Internal financing from s=(vizw.l).(21xT)
sedoral profits
7 Materia Input Inmi=my+mlIn(pmi/pp) +ming
8 Fuel Inpu Ing=vo+viin(pe/pp)+Vv2alng
9 Domestic demand for Ind=do+d;In(pi/CPl)+d, In(YN/CPI) + dz In (YA / CPA)
Consumer goods
10 | Domestic demand for Ind=do+d;In(pi/up)+d2Inum
Intermediate goods
11 Domestic demand for Ind=do+d; In(pi/ MPI) + dz InIM
Capital goods
12A | Export InXx = ho+hyIn(ppi/ pfi) + hoInfi+ hsti+hsln x-1
12B | Export Inx = ho+hyIn(ppi/ pfi)) + hoInYF+hsti+hyIn x-1
13 | Import Inn=Ao+A 1In(pt/p) + A, In(A) + A 5 qr;
14 Demand-Suppy Balance | g=di+x *n
15 Material Priceindex pm; = Sayi pan + Smip;
16 Whalesale priceindex pi=pp (1+z)
17 Net national productsin YN =YO + Swil,
non-agricultural activities
18 Consumer priceindex for | CPl =topo + Stip
indwstrial workers
19 Consumer priceindex for | CPA =aqp, + Saip
agriculatural workers
20 | Index of manufadured MPI =Sg p
product prices
21 World price aljusted for pti = pf; (1+ 1)
exchange rate and naminal
tariff rates
22 | Priceindex of thesedors | up =Sr jpp
where products of sector i
isused as an input
23 Derived demand o the um; =Sh ij My

intermediate goods

Note: For the model results presented in the paper, the domestic demand functions were

estimated in inverse form.
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Table A3: Variable Definition and Constr uction

Notation | Description

i, ] Subscript for industry i , |

Q Value of grossoutput deflated by producer priceindex pp.

% Grossvaue alded deflated by producer priceindex pp

M Material consumed deflated by material price index pm;

K Capital stock constructed foll owing the perpetual inventory method.

L Labour input measured by total persons engaged

E Fuel consumed deflated by fuel price index pe.

W Wage rate =total emoluments divided by total persons engaged

X Exports deflated by producer priceindex pp

N Import valuesin US ddll ar deflated by the U.S producer priceindex

Me Sum of materials and fuels consumed

D Domestic demand = g + nir — a; X , where nir represents ni converted
into rupees. A fador a; is introduced because the export data include
exports from unarganized enterprises, but the model is only for the
organised sedor

T Nominal tariff rate =applicable average tariff rate (basic plus auxili ary)
for the sedor taking into acournt general exceptions. Spedal customs
duty or surcharge (applicable since 199697) is taken into accourt.
CVD isnat included.

Qr Quantitative restrictions on imports

T Corporate profit tax rate derived from redi zed revenues

Z Excisetax rate derived from redized revenues

C Induwstrial credit = total new credit creation for medium and large
industries

YF Average GDP of Indias major export market courtries weighted by
their sharein Indiastotal export for each year

B Cost of capital services

PK Priceindex of new cepital goods

R Prime lending rate

P Whoalesale priceindex

CPI Consumer priceindex for industrial workers

CPA Consumer priceindex for agricultural workers

YN Nominal net national productsin nonagricultural activities

YA Nominal net national productsin agricultural adivities

YO Net national product other than in agriculture and aher than in the
registered manufacturing sedor

IM Aggregate investment in organised manufaduring

Pf Price of foreign substitute good adjusted for exchange rate

F Volume of world export in the particular commodity group

A Activity variable
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Table A4: Tariff Reduction with Exchange Rate Depreciation (2.82%),
%Deviation from Baseline  (1997-99 aver age)

Sedor |Description Imports Exports Prod Capital L abour
1  |Food Products 25.56 3.17 -0.72 -0.28 -0.52
2  |Beverages 7213 6.59 -1.22 -0.52 -0.49
3 [Tobac® Products 12.38 7.24 -0.33 -0.47 -0.09
4 [Textile Products 2115 2.40 -0.92 -0.16 -0.13
5  |Carpet Weaving 5816 3.82 -0.83 -0.08 -0.68
6 |[Readymade Garments 9.70 3.40 -0.98 -1.26 -0.89
7 Furniture and Wooden Fixtures 74.55 14.13 -7.14 -1.59 -6.93
8 |Woodand Wood Products 14.02 0.72 -4.58 -13.29 -3.48
9  |Paper and Paper Products 10.30 64.08 -0.18 -0.16 0.05
10  |Printing and Publishing 1.20 5.53 -0.11 -0.14 -0.01
11 |Leaher Products 2116 1.18 -0.97 -0.42 -0.50
12  |Leaher and Leaher Products 6.07 6.02 1.54 0.29 153
13 |Rubker Products 14.22 19.67 0.91 0.50 0.64
14  |Plastic Products 5146 3104 1.95 2.48 1.61
15 |Petroleum and Coa Tar Products 0.86 0.82 0.00 -0.23 0.40

Inorganic end Organic Heavy
16  |Chemicals 7.73 1175 0.87 0.41 0.82
17  |Fertili zers and Pesticides 7.00 4.50 -0.22 -0.08 -0.04
18 |Paints, Varnishes and Laajuers 2259 0.77 -0.48 -0.26 -0.04
19 |Drugsand Medicines 2.01 3.48 -0.14 -0.13 0.05
20 |Soaps, Cosmetics and Glycerine 35.66 1.72 -0.44 0.10 -0.16
21  [Synthetic Fibers, Resin 14.27 76.14 4.37 -0.84 4.42
22 |Other Chemicds 0.77 3.57 -0.90 -0.37 -0.30
23  |Structura Clay Products 6.98 38.38 1.03 0.31 0.64
24 |Cement 186.06 10.34 -0.66 -0.44 -0.22
Other Non- Metalli c Minera
25 |Products 6.69 71.03 8.12 0.75 1181
26 |Ironand Sted Basic Metals 1117 39.36 0.58 0.13 0.95
27 |NonFerrousBasic Metals 24.38 14.05 -0.17 0.90 0.02
28 |Handtools, Hardware 7.91 5.95 -0.26 0.20 0.02
29 |Miscdlaneous Metal Products 2.60 1459 0.90 0.89 0.72
30 [Tradors, Agr. Implements 28.85 4.90 -0.49 -0.15 -0.08
Non-eledricd Madhinery except
31 jagriculture 8.75 3.55 -0.22 0.00 -0.01
32 |Office, Computing Madinery 1858 10.96 -9.22 -0.67 -9.92
33 |Eledricd Industrid Madhinery 1145 1592 -0.68 -0.46 -0.18
34 |Other Eledricd Machinery 4.54 77.62 153 2.04 0.98
35 [Shipsand Boats 29.36 6.80 -1.68 -0.12 -0.37
36 |Rail Equipment 19.32 0.00 -1.10 -0.08 -0.93
37 |Motor Vehicles 3370 43.85 -0.80 -0.48 -0.21
Manufaduring of Motor Cycles,
38 [Scoctersand Bicycle 9.87 1.98 -2.05 -0.24 -1.60
39 |Other Transport Equipment -0.48 151 0.02 -0.21 0.55
40 |Watches and Clocks 7.73 10.69 -1.78 -0.09 -0.67
41  |Miscdlaneous Manufaduring 2094 4.21 -1.81 -0.32 -0.95
ALL INDUSTRIES 10.58 12.04 -0.08 -0.08 0.21
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Table A5: Tariff Reduction with increased market access % Deviation from Basdline
(1997-99 average)

Sedor |Description I mports Exports Prod Capital L abour
1 Food Products 35.14 0.30 -0.99 -0.42 -0.81
2 Beverages 8185 -0.34 -1.23 -0.60 -0.49
3 [Tobacm Products 14.56 0.03 -0.41 -0.63 -0.13
4 Textil e Products 24.87 1170 1.08 0.45 0.57
5 Carpet Weaving 7115 9.47 1.43 -0.11 2.78
6 Realymade Garments 11.09 8.40 -1.42 -1.70 -1.27
7 Furniture and Wooden Fixtures 85.77 9.77 -8.19 -1.85 -7.98
8 Woodand Wood Products 16.92 214 -4.55 -13.29 -3.44
9 Paper and Paper Products 1219 5157 -0.55 -0.27 -0.15

10 Printing and Publi shing 1.52 0.42 -0.14 -0.21 -0.02
11 L eaher Products 25.30 1189 247 1.86 1.97
12 Ledher and Leaher Products 7.84 5.53 3.76 1.24 354
13 Rubber Products 16.20 14.81 0.82 0.69 0.61
14 Plastic Products 5949 3213 1.50 2.03 1.32
15 Petroleum and Coal Tar Products 0.85 0.84 0.00 -0.30 0.44
16 Inorganic and Organic Heary Chemicals 8.97 9.43 0.74 0.33 0.74
17 Fertili zers and Pesticides 6.20 3.00 -0.22 -0.10 -0.05
18 Paints, Varnishes and Laqquers 26.59 5.89 0.75 0.32 0.76
19 Drugs and Medicines 2.28 0.19 -0.35 -0.37 -0.14
20 Soaps, Cosmetics and Glycerine 40.70 4.29 -0.44 0.10 -0.16
21 Synthetic Fibers, Resin 16.20 72.20 4.44 -1.18 4.58
22 Other Chemicds 0.88 1115 -0.99 -0.53 -0.33
23 Structural Clay Products 8.06 5015 1.14 0.28 0.72
24 Cement 23343 -0.53 -1.09 -0.60 -0.36
25 Other Non- Metalli c Mineral Products 7.30 70.28 8.01 0.72 1167
26 Iron and Sted Basic Metals 12.89 28.05 0.19 0.08 0.71
27 Non-Ferrous Basic Metals 28.67 1.95 -0.36 0.87 -0.26
28 Handtools, Hardware 9.07 4.70 -0.06 0.27 0.06
29 Miscelaneous Metal Products 3.04 14.24 0.85 0.74 0.65
30 [Tradors, Agr. Implements 3531 0.01 -0.32 -0.10 -0.02
31 Non-Elec Madinery except agriculture 1054 0.74 -0.03 0.06 0.17
32 Office, Computing Machinery 2148 6.29 -20.34 -4.82 -21.69
33 Eledricd Industrial Machinery 1441 1824 -0.50 -0.56 -0.11
34 Other Eledricd Machinery 5.15 78.56 2.04 2.40 1.27
35 Ships and Boats 3379 1.13 -1.74 -0.13 -0.35
36 Rail Equipment 2319 3.84 -0.58 0.10 -0.06
37 Motor Vehicles 41.25 55.19 -0.80 -0.65 -0.14
Manufacuring of Motor Cycles, Scooters|
38 and Bicycle 11.60 12.92 -1.40 -0.28 -0.97
39 Other Transport Equipment 0.53 1.54 -0.18 -0.37 0.31
40 \Watches and Clocks 9.16 291 -1.61 -0.11 -0.61
41 Miscel aneous Manufaduring 24.87 2.34 -1.82 -0.36 -0.97
ALL INDUSTRIES 1271 1221 0.06 -0.09 0.29
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Table A6: Secor-wise Estimated Efficiency Gains

Sedor [Description Actual Rate [Simulated|Fall in Efficiency gain
rate per centage
points

1  |Food products 392 20 19.2 1.92
2  |Beverages 76.1 30 46.1 4.61]
3 [Tobacm products 46.9 20 269 2.69
4 [Textil es (except readymade garments and carpets) 433 10 333 3.33
5  [Carpet weaving 418 10 318 3.18
6 Readymade garments 46.2 10 36.2 3.62]
7 Furniture and fixtures wooden 433 10 333 3.33
8 |Woodand wood poducts 35.7 10 25.7 2.57
9  |Paper and paper products 316 10 216 2.1§
10  |Printing and publishing 249 10 14.9 1.49
11  |Leaher footwea 46.7 10 36.7 3.67
12  |Leaher andleaher products 354 10 254 2.54
13 |Rubber products 46.6 10 36.6 3.66
14  |Plastic products 40.3 10 303 3.03
15  |Petroleum and coal tar products 279 10 17.9 *
16  |Inorganic and organic heavy chemicals 375 10 275 2.75
17  |Fertili zersand pesticides 302 10 20.2 *
18  |Paints, varnishes and laaquers 38 10 28 2.8
19  |Drugsand medicines 38 10 28 28
20  |Soaps, cosmetics, glycerine 46.9 10 36.9 3.69
21  |Synthetic fibres, resin 40 10 30 3
22  |Other chemicds 365 10 26.5 2.65
23 [Structural clay products 39 10 29 2.9
24 (Cement 426 10 32.6 3.26
25  |Other non-metalli c mineral products 419 10 319 3.19
26 |Ironand sted basic metals 351 10 251 251
27  |Nonferrous basic metals 356 10 25.6 2.56
28 [Handtools, hardware 369 10 26.9 2.69
29 Miscdlaneous metal products 396 10 206 2.96
30 ([Tradors, agricultura Implements 31 10 21 2.1
31 |Non-eedricd machinery except agricultural and dfice machinery 309 10 209 2.09
32  |Office, computing machinery 379 10 279 2.79
33  [Eledricd industrial machinery 299 10 199 1.99
34  |Other eledricd machinery 40.6 10 306 3.06
35 [Shipsand bats 394 10 294 2.94
36 |Rail equipment 315 10 215 2.15
37 |Motor vehicles 436 20 236 2.36
38 |Manufaduring of motor cycles, scooters, bicycles 46.7 20 26.7 2.67
39  |Other transport equipment 46.6 10 36.6 *
40 |Watches and clocks 36 10 26 2.6
41  |Miscdlaneous manufaduring industries 334 10 234 2.3

Import weighted average 34.9 109 24 24

* For these industries, it isassumed in the model that imports are derived as the gap between demand and supply. Therefore for these
industries, efficiency gains from greater import competition are not taken into account.
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Table A7: Tariff reduction, 2.82 % depreciation and 1% efficiency gains, % Deviation from Baseline (1997-99 average)

Sedor Description Imports Exports |Production| Capital L abour
1 Food Products 2272 4.06 0.27 0.35 -0.52
2 Beverages 63.66 1356 5.35 3.89 1.37
3 Tobaco Products 12.05 8.37 -0.26 0.38 -0.29
4 Textil e Products 20.18 3.23 3.07 0.58 -0.15
5 Carpet Weaving 5340 5.72 2.04 0.01 -0.01
6 Readymade Garments 9.32 474 7.90 6.10 453
7 Furniture and Wooden Fixtures 66.53 17.64 277 -0.78 -4.72
8 \Wood and Wood Products 16.64 0.96 -0.44 -13.29 -0.08
9 Paper and Paper Products 9.75 6854 1.16 0.32 0.04
10 Printing and Publi shing 1.03 8.44 144 0.11 0.13
11 Leaher Products 2055 1.46 2.92 1.26 0.83
12 Leaher and Leaher Products 1370 7.39 4.40 177 2.59
13 Rubber Products 18.60 2441 3.88 2.75 153
14 Plastic Products 48.85 37.21 8.43 6.30 427
15 Petroleum and Coal Tar Producty ~ 4.77 1.09 0.00 0.09 -0.08
16 Inorganic and Organic Heavy 9.77 14.02 6.15 2.30 2.87
17 Fertili zers and Pesticides -58.00 11.76 0.22 0.02 0.02
18 Paints, Varnishes and Laajuers 24.40 1.13 417 1.74 1.56
19 Drugs and Medicines 184 5.69 252 1.16 0.53
20 Soaps, Cosmetics and Glycerine |  33.79 2.58 1.94 -0.78 0.38
21 Synthetic Fibers, Resin 14.80 82.04 7.64 0.16 5.30
22 Other Chemicds 0.73 478 3.83 0.05 110
23 Structural Clay Products 8.17 4171 3.58 0.70 0.61
24 Cement 17784 13.28 2.27 0.34 0.62
25 Other Non- Metalli c Mineral 6.33 76.31 10.94 0.93 11.85
26 Iron and Sted Basic Metals 11.66 44.76 116 0.45 0.47
27 Non-Ferrous Basic Metals 30.18 7.89 9.05 7.75 8.81
28 Handtools, Hardware 7.53 7.01 1.95 1.39 0.25
29 Miscell aneous Metal Products 4.36 1551 371 3.40 1.84
30 Tradors, Agr. Implements 26.59 6.96 2.63 1.03 0.48
31 Non-eledricd Machinery except 8.11 497 2.92 0.47 1.08
32 Office, Computing Machinery 17.09 14.40 7.08 4.05 2.05
33 Eledricd Industrial Machinery 1051 1741 0.90 1.07 0.18
34 Other Eledricd Madinery 4.43 78.35 6.62 531 241
35 Ships and Boats 27.66 9.62 4.15 0.48 0.68
36 Rail Equipment 18.00 0.00 0.56 041 -0.30
37 Motor Vehicles 30.55 45,72 2.61 113 0.45
38 Manufaduring of Motor Cycles, | 9.37 2.62 0.87 0.15 -0.09
39 Other Transport Equipment 9.13 1.86 0.63 0.55 0.54
40 \Watches and Clocks 7.46 1310 2.82 0.20 0.98
41 Miscell aneous Manufaduring 19.97 5.14 3.20 0.93 0.97

AGGREGATE |ALL INDUSTRIES 9.80 1377 2.82 1.14 1.14
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Table A8: Tariff reduction, increased mar ket accessand 1% efficiency gains, % Deviation from Baseline (1997-99 aver age)

[ Sedor  [Description | Imports | Exports [Production| Capital | Labour |
1 Food Products 32.09 1.15 -0.18 0.22 -0.81
2 Beverages 7291 6.16 5.33 3.81 1.37
3 [Tobacm Products 14.23 1.08 -0.34 0.22 -0.32
4 Textil e Products 23.86 1261 5.07 1.20 0.55
5 Carpet Weaving 66.00 1148 4.38 -0.02 3.48
6 Realymade Garments 10.70 9.81 7.42 5.64 4.13
7 Furniture and Wooden Fixtures 7741 13.08 -3.82 -1.04 -5.75
8 \Woodand Wood Products 19.59 2.39 -0.41 -13.29 -0.06
9 Paper and Paper Products 11.63 55.68 0.79 0.22 -0.16
10 Printing and Publishing 1.36 3.19 141 0.04 0.12
11 Leaher Products 24.67 12.19 6.50 3.62 3.34
12 Leaher and Leaher Products 1558 6.89 6.73 2.75 4.66
13 Rubber Products 20.65 19.35 3.79 2.95 1.50
14 Plastic Products 56.75 3833 7.96 5.84 3.98
15 Petroleum and Coal Tar Products| 4.99 1.12 -0.22 0.02 -0.22

Inorganic and Organic Heavy
16 Chemicals 11.03 1164 6.03 2.22 2.79
17 Fertili zers and Pesticides -50.93 9.13 0.22 -0.01 0.01
18 Paints, Varnishes and Laajuers 2845 6.27 5.44 2.33 2.37
19 Drugs and Medicines 211 2.33 2.30 0.92 0.34
20 Soaps, Cosmetics and Glycerine 3876 517 1.94 -0.78 0.38
21 Synthetic Fibers, Resin 16.75 7797 7.72 -0.17 5.46
22 Other Chemicds 0.84 1244 3.75 -0.11 1.08
23 Structural Clay Products 9.26 5377 3.69 0.67 0.69
24 Cement 22378 212 1.83 0.17 0.47
Other Non+ Metalli c Mineral
25 Products 6.93 7553 10.83 0.90 1172
26 Iron and Sted Basic Metals 13.38 33.06 0.97 0.39 0.23
27 Non-Ferrous Basic Metals 34.68 -3.59 8.86 7.71 8.53
28 Handtools, Hardware 8.68 574 2.16 1.45 0.30
29 Miscdlaneous Metal Products 479 1516 3.63 3.21 1.76
30 [Tradors, Agr. Implements 3294 197 2.81 1.07 0.53
Non-eledricd Machinery except
31 agriculture 9.90 2.13 3.04 0.54 1.26
32 Office, Computing Machinery 20.04 9.35 -5.91 -0.36 -11.04
33 Eledricd Industrial Machinery 1344 19.76 1.08 0.97 0.26
34 Other Eledricd Madinery 5.04 79.28 6.87 5.69 2.72
35 Ships and Boats 3204 3.80 411 0.47 0.71
36 Rail Equipment 2184 3.84 1.09 0.59 0.60
37 Motor Vehicles 37.92 57.20 2.61 0.96 0.52
Manufacuring of Motor Cycles,
38 Scooters and Bicycle 11.09 1363 154 0.11 0.54
39 Other Transport Equipment 10.18 1.89 0.43 0.39 0.30
40 \Watches and Clocks 8.90 5.14 3.01 0.18 1.05
41 Miscdl aneous Manufaduring 23.88 3.04 3.20 0.90 0.95
AGGREGATEALL INDUSTRIES 11.95 13.85 291 1.14 1.23
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Table A9: Output Function Results

Sedor Description Total Grossvaue | Dummy** Constant | R?
materialsplus | added (v)
energy (me)
2*@ | Beverages 0.3543.76) 1.08 0.469
4 Textiles (except 0.8659.52) 0.2031.81) -0.255 0.991
readymade gar ments
and car pets)
7*@ | Furniture and 0.3733.69) 1.12 0.459
fixtures wooden
8* Wood and woaod 0.64(Q5.50) -0.291-5.63 | 0.963 0.668
products
12 Leather and leather 0.71745.90) 0.3434.22) 0.252 0.986
products
14*@ | Plastic products 0.2262.11) 0.0411.22) 1.42 0.233
21 Synthetic fibres, 0.85715.4H 0.2366.43) -0.321 0.996
resin
23*@ | Structural clay 0.3236.20) 0.902 0.706
products
25@ | Other non-metallic | 0.5851.74) 0.5231.79 |-0.08§-2.00 |-0.179 |0.985
mineral products
32 Office, computing 0.7428.26) 0.5315.00) -1.15 0.982
machinery
34 Other dectrical 0.6038.23) 0.3935.38) 0.971 0.995
machinery
35 Shipsand boats. 0.65523.86 0.31§7.00) 1.08 0.990
41 Miscdl aneous 0.71310.87) 0.4126.41) -0.305 0.996
manufacturing
industries

Notes: * estimated in ratio form [(In(a/v)=f[In(me/v)], asuming the function to be homogeneous

** Dummy for the 1990s period

of degree one.

@ Estimated using dataupto 197-98

t-ratiosin parentheses
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Table A10: Value Added Function Results

Sedor Description Capital (k) Labou () | Yea (trend) | Constant | Returns R
to Scale
2* Beverages 0.59811.69) -0.790 1 0.883
4 | Textiles (except 0.46912.84) -1.16 1 0.901
readymade
garmentsand
car pets)
7* Furniture and 0.2391.98) -1.86 1 0.180
fixtures wooden
8@@ | Wood and wood 0.21%2.44) 0.4982.44) 1.36 0.709 0.641
products
12+ L eather and 0.5371.53) 0.04Qq2.57) -1.38 1 0.914
leather products
14* Plastic products 0.66316.90) -0.900 1 0.940
21* Synthetic fibres, 0.8266.69) -.887 1 0.713
resin
2% Structural clay 0.4597.49) -1.73 1 0.757
products
25 Other non- 0.6656.56) -1.04 1 0.705
metallic mineral
products
32 Office computing 0.8628.28) 0.4012.52) -2.22 1.263 0.801
machinery
34* Other dectrical 0.61419.99 -0.590 1 0.956
machinery
35'$ | Shipsand boats. 0.4351.16) 0.064(2.3) -2.26 0.633
41*$ | Miscdlaneous 0.5371.629) .039.725) -79.39 0.602
manufacturing
industries

Notes: * estimated in ratio form [(In(v/1)=f[In(k/l)], assuming Constant Returnsto Scde

$ Estimated using data for the 199Gs

@@ an intercept dummy for 199091 isincluded to take cae of a sharp fluctuation in the output-input

seriesfor that yea.

t-ratios in parentheses
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Table A1l Materials Demand Function Results

Sed | Description Constants Relative Price | Output R’
or (pm/pp) )
2 Beverages 0.455 -1.171 0.909 0.98
(0.93% (-4.29) (21.932
4 Textil es (except -0.802 -0.419 1.019 0.99
readymade (-2.232 (-2.118 (39.473
garmentsand
car pets)
7 Furniture and 0.166 -0.859 0.911 0.92
fixtureswooden | (0.299 (-11.365 13.283
8 Wood and wood | -0.637 -0.843 1.015 0.97
products (-1.133 (-14.709 (19.249
12 Leather and -0.115 -1.21 0.985 0.99
leather products | (-0.320A | (-6.466 (30.009
14 Plastic products | -0.106 -1.051 0.976 0.99
(-0.599 (-10.029 (60.729
21 Synthetic fibres, | 0.775 -0.583 0.886 0.99
resin (2.100 (-1.592 (28.259
23 Structural clay -2.606 -1.123 1.145 0.98
products (-3.689 (-6.808 (17.195
25 Other non- 0.028 -0.791 0.935 0.99
metallic mineral | (0.147) (-23.483 (60.69
products
32 Office, computing | -0.680 -0.571 0.976 0.96
machinery (-0.949 (-1.707 (11.230
34 Other dectrical -0.312 -0.758 0.987 0.99
machinery (-0.87) (-2.487) (38.303
35 Shipsand boats | -3.024 -0.842 1.239 0.96
(-4.92 (-0.787 (20.88)
41 Miscdlaneous -0.711 -0.701 1.004 0.99
manufacturing (-1.982 (-3.90) (28.90)
industries

t-ratios in parentheses
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Table A12: Energy Demand Function Results

Sedor Description Relative Output () Yea Constant R’
price (pe/pp) (trend)

2 Beverages -0.533-1.84 | 0.66913.85 0.879 | 0.921
Textil es (except -0.113-0.6) 0.6442.26) 0.009(0.5) -17.46 0.971
readymade
garmentsand
car pets)

7 Furniture and -1.5(0-6.59 1.076.21) -4.60 0.753
fixtures wooden

8 Wood and woaod -1.44-10.57 | 1.051290) -3.84 0.937
products

12 L eather and -0.419-2.36 | 0.8259.65) -2.20 0.929
leather products

14 Plastic products -0.7759-3.87 | 1.1323.30) -4.92 0.990

21 Synthetic fibres, -0.999-3.549 | 0.82313.9)) -0.151 0.948
resin

23 Structural clay -0.509-3.97 | 0.68514.03 1.80 0.912
products

25 Other non- -0.956-4.90 | 1.061850) -2.83 0.958
metallic mineral
products

32 Office computing | -0.868-2.64 | 0.6825.24) -1.15 0.755
machinery

34** Other dectrical -0.437-1.10 | 0.08Q.25)) 0.0652.11) | -121.70 | 0.930
machinery

35 Shipsand boats. -0.5046-1.29 | 0.4574.52) -1.38 0.594

41* | Miscelaneous -0.21%-.330 | 0.7754.40) -1.60 | 0.940

manufacturing
industries

Notes: *estimated for period up to 1997-98.
** estimated using data for the 199Gs.

t-ratios in parentheses
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Table A13: Labour Demand Function Results

Sedor | Description Red wage | Output(q) | Lagged Constant | R®
rate (w/pp) labour (I .1)

2 Beverages -.299-1.90 .391(3.38) .119.458) 3.05 .924

4* Textiles (except -.378-2.90 .091(2.04) .2381.12) 6.93 .686
readymade
garmentsand
car pets)

7 Furniture and -.384(-1.91) .5292.98) A473243) -2.40 451
fixtures wooden

8 Wood and wood -.83¢-1.89 .9332.80) -5.06 .338
products

12 L eather and -.618-5.90 | .6145.89) .220(1.47) -2.91 .962
leather products

14 Plastic products | -.383-1.55 | .4934.48) .219.227) .265 .965

21 Synthetic fibres, -.609-4.46 .5096.14) .05(Q(.335) 375 918
resin

23 Structural clay -.339-2.65 | .1952.78) 7.24 340
products

25 Other non- -.81G-15.67) | .52213.05) .188 .938
metalli c mineral
products

32 Office computing | -1.47-2.63 | .7283.03) .290(1.15) -9.48 .670
machinery

34 | Other dectrical | -.545-3.54 |.3044.05) |.2871.46) 1.37 .837
machinery

35 | Shipsand boats | -274-1.0§ |.175241) |.5793.97) 752 639

41 Miscdl aneous -.389-2.55 .4628.44) 3.28 961

manufacturing
industries

Notes: * Estimated for period up to 197-98

t-ratios in parentheses
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Table Al4: Elasticity of employment with resped to output and real wage rate

Sed | Description Elasticity with resped to | Elasticity with resped to
or Red wage rate (w/pp) Output ()
Short-run Longrun Short-run Longrun

2 Beverages -0.299 -0.339 0.391 0.444
Textil es (except -0.378 -0.496 0.091 0.119
readymade
garmentsand
car pets)

7 | Furniture and -0.384 -0.729 529 1.004
fixtures wooden

8 | Wood and wood -0.836 0.933
products

12 | Leather and -0.618 -0.792 0.614 0.787
leather products

14 | Plastic products -0.383 -0.490 0.493 0.631

21 | Syntheticfibres, -0.609 -0.641 0.509 0.536
resin

23 | Structural clay -0.339 0.195
products

25 | Other non-metallic | -0.816 0.522
mineral products

32 | Office computing | -1.47 -2.070 0.728 1.025
machinery

34 | Other dectrical -0.545 -0.764 0.304 0.426
machinery

35 | Shipsand boats -0.271 -0.643 0.175 0.416

41 | Miscdlaneous -0.388 0.462
manufacturing
industries

Note: Longrun elasticity estimates are presented for only those industries for which
lagged labour variable was used in the estimated employment function. For other
indwstries, the estimated coefficients could be interpreted as sort-run elagticity, as the
equations are estimated from time-series data.
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Table A15: Capital Demand Function Results

Sedor Description In (B/w) S/PK C/PK In (v) Ink 4 k.1 Const. R?

2%* Beverages 172.6@3.26 | 181.5q1.87) 0.6474.42) -1513.55 | .992

4**$$ | Textiles (except 75.642.35) 937.281.7H 0.92823.94 | 17485.8 | .997

[DR] readymade gar ments
and car pets)

7** Furniture and fixtures 22.791.89) 1.861.28) 0.94714.56 | 59.72 971
wooden

8*$ Wood and wood -0.527-2.577) 0.90§13.49 6.299 979
products

12** Leather and leather 76.094.72) 72.843.49) 0.71812.06 | 1452.15 | .991
products

14** Plastic products 292.923.66 0.68§6.02) -3759.37 | .991

21*$ | Syntheticfibres, resin -0.4971.82 0.00291.59 0.92(016.19 5.55 .989

23** Structural clay products 69.9§1.31) 0.98310.14 | 1591.22 | .988

25** Other non-metallic 17.311.76) 0.95711.99 | 11622.12| .987

[DR] mineral products

32%* Office, computing 99.134.09) 0.90§9.25) -329.27 | .922
machinery

34+ Other eectrical 129.9(43.89 0.7979.83) -911.00 |.982
machinery

35* Ships and boats -0.204-3.90 0.00051.32 0.07%4.20) 0.3272.28) 8.26 916

41* Miscdlaneous 0.0013.905 0.1771.68) 0.7816.39) 510 .989

manufacturing

Notes: * Estimated using spedficdion 1,i.eInk = f [In (B/w), In v, C/PK, In (lag K)]

** Egtimated using spedficaion 2,i.ek=f [§/PK, C/PK, lag K]; sis non-wage income
[DR] : Estimated using a post reform period Dummy
B = priceof capital input (cost of cgpital); PK= price of capital goods; S= internal finance (value added minus labour payment); C= credit flow to industries,
v= grossvalue alded; lag k = cgpital stock with one yea lag.
$ estimated using data up to 199798; $$ estimated using data up to 199899,

t-ratios in parentheses
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Table A16: Import Function Results

Sedor Description Constant GDP/Mfg. Relative Price | Lagged QR below 50% Relative R
No. Output/GFCF Imports (dummy) or PricerQR
reforms dummy dummy
2* Beverages 13.299 (0.7) 0.17(0.12) [q] -1.97 (-2.5) 0.86
4 Textiles (except 7.081 (0.7) 0.67(2.0) [q] -0.81(-1.3) 0.62
readymade gar ments and
carpets)
7 Furniture and Wooden -16.801(-1.1) 2.57(2.1) [q] -2.76 (-3.6) 0.52(0.6) [rf] 0.75
Fixtures
8 Wood and Wood Products | 1.096 (0.4) 0.65(1.5) [m] -0.45(-0.7) 0.53(2.3) 0.59
12 Leather and Leather -8.428(-1.7) 1.88(2.0) [m] 0.50(2.2) -0.21(-1.5 | 0.89
Products
14* Plastic Products 11570 (1.2) 0.73(0.9) [m] -1.81(-1.5) 0.68
21* Synthetic Fibers, Resin 12.204 (6.8) 0.41(2.5) [m] -0.54 (-2.0) 0.74
23 Structural Clay Products | 6.874 (6.4) 0.56 (4.0) [m] -0.31(-1.0) 0.21(1.0) [ar] 0.63
25 Other Non- Metallic -0.323(-0.03) 0.98(1.1) [q] -0.21(-0.3) 0.79
Mineral Products
32 Office, Computing -9.266(-2.5) 1.34(2.8) [c] -0.60(-2.0) 0.61(3.4) 0.94
M achinery
34 Other Eledrical -15.34(-4.8) 2.41(8.8) [q] -0.20(-3.3) | 0.88
M achinery
35+ Shipsand Boats -16.97 (-2.1) 2.62(3.4) [c] -1.22(-0.9) 0.69
41 Miscdlaneous -7.406(-0.7) 2.01(2.3) [g] -1.17(2.4) 1.12(2.0) [rf] 0.66

M anufacturing

Notes: * estimated for the post-reform period (1991-92 to 1999-00)

[g].[m], and [c] dencte adivity variable used, GDP, manufaduring red output or GFCF (GrossFixed Capital Formation)

[ar] and [rf] indicate the dummy used. The former represents reduction in QR to lessthan 50%, the latter is for the post-reform period (takes value one for 1991 onwards).

t-ratios in parentheses
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Table A17: Export Function Results

Sedor Description Constant World Export| World GDP | Relative Price Tariff lag of R°
No. export
2|Beverages -35.34(-6.9  |2.43(6.53 -2.41(3.47) 0.9
4| Textil es (except -12.53(-3.84 |1.48(6.99 -0.82(2.62 0.94
readymade gar ments and
car pets)
7|Furniture and Wooden | -31.91(-10.4 1.0 -1.10(1.93 0.63(4.1) 0.91
Fixtures @ [*wrX]
8|Wood and Wood -1.21(-0.19 0.71(1.50 -0.41(0.88 0.40
Products
12| eather and L eather 3.91(1.39 0.54(1.72 -0.92(10.79 -0.18(-1.18 0.98
Products
14Plastic Products -15.22(-2.47) [1.31(3.3H -2.23(4.49 -0.95(-1.62 0.95
21{Synthetic Fibers, Resin  |-96.07(-2.43 3.14(2.50 |[-2.58(2.83 -2.40(2.67) 0.92
23|Structural Clay Products [-17.23(-3.59 |1.63(5.1]) -1.54(4.14) -1.29(-2.43 0.93
25|0Other Non- Metallic -8.0(-3.57) 1.05(7.60 -1.89(12.2 -2.52(-12.7) 0.99
Mineral Products
32/Office, Computing -104.72(-2.87) 3.34(2.95 |-2.58(4.87) 0.88
Machinery
34/0ther Eledrical -47.84(-2.80 1.87(3.41) |-0.77(1.39 -2.22(5.49 0.88
M achinery
35 Ships and Boats -29.15(-0.83 [2.02(0.97) -2.43(2.13 0.52
41Miscdlaneous -6.85(-1.44 [1.10(3.81) -1.27(5.33 0.97
Manufacturing

*wrx = dependent variableisratio of Indian export to Importing courtry GDP
@ estimated for the 199G t-ratiosin parentheses
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Table A18: Domestic Demand Function Results

Sedor | Description Constant | Relative | Non- Agricultural | Non-agr Aggregate Dummy | Material Inputs R?
Price agricultural | income +Agr investment in ** purchase by other
Income income(y) Manufaduring industries(um)
2 Beverages -13468 | -0.685 1.745 0.98
(-1117) | (-2.22 (24.49)
4 Textiles (except 4.287 -0.9@ 0.849
readymade garments | (5.10) (17.05)
and car pets)
7 Furniture and 4.071 -0.744 0.516 0.34
fixtures wooden (.31 (-2.51 (2.79)
25 Other non-metallic 2.544 -1.456 0.537 0.325 0.97
mineral products (1.16) (-7.60) (2.30) (0.87)
41* Miscdlaneous -1.097 -1.490 1.0 0.19
manufacturing (-3.26) (-2.09
industries
32 Office computing -4.442 -1.102 1.023 (0.88) -1.44 0.82
machinery (-0.21 (-0.39) (-1.43
34 Other dedrical -9.742 -0.121 1.632 0.98
machinery (-7.09) (-0.39) (19.62)
35 Shipsand boats 11.44 -6.018 0.232(1.99) 0.76
(5.18) (-5.08)
8 Wood and wood 6.465 -0.744 0.764 0.55
products (3.32 (-2.44) (4.44)
12=** | | eather and leather 2.588 -0.194 1.168 0.96
products (1.51) (-0.63) (8.45)
14 Plastic products -3.542 -0.212 1674 0.99
(4.50) (-0.89) (26.84)
21 Synthetic fibres, -0.051 -0.374 1.343 0.97
resin (-0.05) (-1.56) (19.14)
23 Structural clay 9.103 -0.449 0.760 0.97
products (33.81) (-3.29) (22.48)

Notes: t-ratios in parentheses; * Coefficient of non-agr income+Agr income (y)=1 restriction imposed. ** dummy for the 1990s period.

*** Observations for 1998and 1999 excluded from the data set. @ Coefficient of price (p)=-0.9 restriction imposed; same value & readymade garments taken.
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Table A19: Effective Rate of Protection

Sedor Description 1999-00(Actual) Simulated:
Scenario ll
1{Food products 2884 213
2|Beverages 94.12 37.97
3|Tobacm products 4371 16.26
4| Textil es (except readymade garments and carpets) 5455 8.87
5|Carpet weaving 4175 9.92
6|Realymade garments 46.16 9.98
7|Furniture and fixtures wooden 4566 6.99
8|Woodand wood poducts 41.46 4.26
9|Paper and paper products 2883 7.30
10|Printing and publishing 20.08 9.91
11{Leaher footwea 5128 7.97
12|Leaher and leaher products 36.81 5.66
13|Rubkber products 5255 6.20
14|Plastic products 4491 9.83
15| Petroleum and coal tar products 4367 -15.32
16|Inorganic and organic heary chemicals 4367 8.92
17|Fertili zers and pesticides 34.37 4.64
18| Paints, varnishes and lacquers 4519 9.38
19|Drugs and medicines 44.03 9.26
20| Soaps, cosmetics, glycerine 5298 8.89
21| Synthetic fibres, resin 4728 8.85
22|Other chemicds 42.72 -1.30
23|Structural clay products 4274 1.01
24| Cement 47.47 3.74
25|Other non-metalli ¢ mineral products 42.00 5.21
26|lron and sted basic metals 4301 8.26
27|Non-ferrous basic metals 4216 8.68
28|Handtools, hardware 37.16 9.85
29|Miscdlaneous metal products 46.29 9.42
30| Tradors, agricultural Implements 29.83 9.87
31|Non-eledricd machinery except agricultural and dfice 3104 9.92
madinery
32| Office, computing machinery 34.07 9.96
33|Eledricd industrial macdinery 29.35 9.95
34|COther eledricd machinery 40.25 9.92
35| Ships and bats 4127 10.00
36|Rail equipment 2750 9.95
37|Motor vehicles 46.31 25.09
38|Manufaduring of motor cycles, scooters, bicycles 4955 24.06
39|Other transport equipment 49.83 9.84
40|Watches and clocks 36.35 10.00
41|Miscdlaneous manufaduring industries 3182 8.54
Average 423 9.0
Standard Deviation (excluding petroleum products) 116 6.6

Note: The ERP rates for food productsislow and that for petroleum products is negative becaise the
rate of protedion for primary sedors (agriculture, mining, crude oil) are taken at the historicd values.
The nominal rate of protedion for crude oil at 22 per cent is much higher than the tariff rate assumed
for petroleum productsin Scenarioll.
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