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ECONOMIC REFORMS AND THEIR IMPACT ON THE
MANUFACTURING SECTOR:  LESSONS FROM THE

INDIAN EXPERIENCE

Eckhard Siggel*

This paper analyses the impact of the Indian reforms of the early 1990s
on exports and employment by using indicators of competitiveness
and comparative advantage.  These indicators are unit cost ratios,
which differ by using domestic prices, international or export prices
and shadow prices.  They are broken down into cost components
which show the sources of competitiveness or the lack of it, such
as productivity or price and cost distortions.  The changes in
competitiveness following the reforms are then used to examine whether
the export and employment performance of the manufacturing industries
can be attributed to the reform-induced cost changes.

I.  INTRODUCTION

The reforms of the Indian economic system in the early 1990s have been
wide-ranging in terms of the policy areas and sectors targeted.  In this paper we
focus on the large-scale manufacturing sector as recorded by the Annual Survey of
Industries (ASI).  The policy areas that affect this sector most strongly, by creating
incentives and disincentives, are the policies regulating imports and exports, the
exchange rate and the interest rate, as well as changes in the regulatory framework
directed towards industries.  Unfortunately not all of these reform components can
be quantified.  Therefore, it is difficult to attribute unambiguously the changes in
the growth of the value added, employment and exports to changes of specific
policy variables.  An attempt is made, however, to isolate some of the observable
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changes and to relate them statistically to the measurable changes in policy
variables.

Our approach is to use the available quantitative evidence of changes in
trade policy (rates of protection), in exchange rate policy (the real exchange rate)
and in interest rate policy (the market and shadow rates of interest), together with
output and cost data from ASI, during the study period (1987/88 to 1997/98), and
to relate observable changes in competitiveness, comparative advantage, exports
and other variables to the changes of these policy variables.  The definition of the
study period as well as the choice of manufacturing as representative of the modern
sector were dictated by the availability of the data for the chosen method of analysis.

The paper enables one to draw lessons from India’s experience with reforms
that may be of interest to other late-reforming countries.  Of particular interest may
be India’s gradualist approach to trade and financial liberalization, as well as the
sequencing of internal and external reforms.  Similar approaches have been chosen
by several countries in the Asian and Pacific region.

The next section reviews the main reform components, focusing on
industrial protection, the exchange rate and the cost of capital.  The third section
explains the method of analysis, in particular the measurement of competitiveness
and comparative advantage.  In the fourth section we discuss the changes in
competitiveness and comparative advantage, using unit cost ratios, which are the
core of the current approach.  The export performance of industries and its
determinants are examined in section five and the employment record of the sector
in section six.  The conclusion summarizes the study and offers some policy
recommendations.

II.  REFORM INCIDENCE:  A VIEW FROM
THE MANUFACTURING SECTOR

There is an ongoing debate in the literature (as well as in political circles)
as to whether the recent acceleration of economic growth in India can be attributed
to the reforms implemented in the pre-1991 era and if the reform movement as
a whole actually started with those initial steps taken throughout the 1980s.  Rodrik
(2002) argued that tentative measures taken under the Rajiv Ghandi Government in
the 1980s led to disproportionately high growth, while the reforms undertaken in
and after 1991 had a far smaller impact with respect to GDP growth.  Panagariya
(2004) refuted this argument, arguing in favour of the 1990s reforms by stating:
“Growth during the 1980s was fragile, highly variable from year to year, and
unsustainable.  In contrast, once the 1991 reforms took root, growth became less
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variable and more sustainable with even a slight upward shift in the mean growth
rate” (Panagariya, 2004, p. 5).

Panagariya went on to argue that, despite the limitations of the 1980s
reforms in terms of their scope and vision, they differed markedly from the “isolated
and sporadic” liberalization measures implemented throughout the 1960s and 1970s,
and can therefore be seen as forerunners to more “systematic and systemic” reforms
of the 1990s.  In providing this argument, Panagariya drew on support from Ahluwalia
(2002, p. 67), who stated that “while the growth record in the 1990s was only
slightly better than that in the 1980s, the 1980s growth was unsustainable, fuelled
by a build-up of external debt that culminated in the crisis of 1991”.

Srinivasan and Tendulkar (2003) provided an export-oriented view of the
reforms undertaken in the 1980s by stating that the increase in Indian exports over
the 1980s reform era was due (mostly) to an exchange rate depreciation attributed
more to exogenous forces than to “explicit policy reforms aimed at reducing the
trade barrier”.

We concentrate on the reforms undertaken in the aftermath of the 1991
crisis and their subsequent effects on the performance of the manufacturing sector.
First, we provide evidence of the reform incidence as it affects the industrial sector.
In the area of trade and industrial policies we present estimates of the nominal
rates of protection, both from earlier studies and our own estimates, as well as
their changes during the study period.  Similar observations are then made about
foreign exchange and interest rate policies.

Trade and industrial policy reforms

In the area of trade and industrial policies, the reforms included first the
elimination of quantitative restrictions, which had formerly affected most industries.
However, their elimination was not completed until 2001.  This policy change meant
that protection shifted entirely, albeit gradually, to import tariffs.  The second
important change was the reduction of the tariff rates and the resulting change in
the structure of protection.  Both policy interventions were accompanied by a host
of other changes in the regulatory framework and in particular the industrial licensing
regime.

Panagariya (2004) provided us with a more detailed perspective on the
incidence of tariff reductions undertaken after the June 1991 crisis.  According to
the World Trade Organization (WTO) (1998), as surveyed by him, the import-weighted
average tariff rate stood at 87 per cent throughout the 1990-1991 period, with the
highest reaching 355 per cent.  Tariff reform was undertaken through effective
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reductions in the number of tariff bands and a consistent compression of the top
tariff rate falling to 85 per cent in the 1993-1994 period, 50 per cent in the
1995-1996 period and finally 25 per cent in the 2003-2004 period.

As far as regulatory policies for the manufacturing sector are concerned,
Panagariya (2004) outlined the effectiveness with which the July 1991 “Statement
of Industrial Policy” sought to (and did) eliminate investment licensing and entry
restrictions on companies under the purview of the Monopolies and Restrictive
Trade Practices (MRTP) Act.  Throughout the 1990s reform period and following
the July 1991 “Statement of Industrial Policy”, all investment licensing (irrespective
of amount) was abolished across all sectors except 18 (outlined in annex II of the
policy statement) which were later reduced to five, the public sector monopoly was
limited to eight sectors (listed in annex I of the policy statement and selected
according to security and strategic considerations), and pre-entry inspection of
investment decisions of MRTP companies, along with provisions relating to mergers,
takeovers and amalgamations, was repealed.

The level and structure of protection are of particular importance in the
present study of competitiveness, since the unit cost ratios used for measuring
competitiveness depend crucially on the difference between domestic and
international prices.  It is therefore important to establish whether the true nominal
rates of protection (NRPs) are well approximated by the frequently used
tariff-based NRPs.

In order to measure actual protection, i.e. the combined effect of the tariff,
of quantitative restrictions, exemptions and other factors on prices, it would be
necessary to compare the domestic ex-factory prices with the corresponding
free-trade or border prices.  This is a very difficult task and has been undertaken
systematically only in a few countries and by a few Governments or expert
agencies.1  In an earlier version of this paper we had used the tariff-based NRPs
and effective rates of protection (ERPs) from the National Council of Applied and
Economic Research (1998), but after discussions with several Indian economists,2

it was concluded that these rates considerably overstate the actual level of
protection.  The phenomenon known as “water in the tariff” is likely to result from
factors such as exemptions and underinvoicing, as well as from domestic price
competition.  It has apparently grown in importance since the reforms of the early

1 The World Bank has undertaken studies of nominal and effective rates of protection based on
price controls in various countries in the 1970s and 1980s.  One of the few countries, in which
government agencies undertook such studies is Mexico (ten Kate, 1992).

2 The advice of Dr. Goldar, Dr. Pradeep Agrawal and a referee in the dissemination seminar is
gratefully acknowledged.
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1990s.  In order to get closer towards price-based NRPs, we have adopted, for
1987/88, the collection rates computed by Nouroz (2001).  Collection rates are
obtained by dividing the tariff revenue by the value of imports.  They capture only
exemptions, which are part of the “water in the tariff”, but not the effects of
smuggling and domestic price competition.  They are not a perfect substitute for
true and price-based rates of protection, but provide, in the presence of tariff
redundancy, a somewhat more realistic measure of protection than the tariff-based
rates.  For 1997/98, the collection rates are replaced here by estimates based on
the collection rates for 1987/88 and on a projection using Indian and international
wholesale price indices.  According to this procedure, even the collection rates for
1997/98 seem to overstate the margin between Indian and international industry
prices, as Indian wholesale prices have increased less (annually by 8.7 per cent)
than the corresponding international prices expressed in rupees (12.6 per cent),
where most of the international price margin is attributable to the exchange rate
(9.9 per cent).  This was observed by comparing Indian industry wholesale prices
with international (Canadian) industry wholesale prices.  This procedure leads to
NRP estimates for 1997/98 that are below the collection rates for 1997/98 and
suggest that even in 1987/88 the collection rates may have overstated the true
margin of Indian over international prices.  The estimates adopted for the present
study and shown in table 1 are the average between the wholesale price-based
projections described above and the collection rates, after adjustment for the relative
importance of exports.

Based on this approach, the following picture emerges of the structure of
protection and its changes between 1987/88 and 1997/98.  As table 1 shows, in
comparing columns 3 and 6, the average protection (NRP) of manufacturing as
a whole declined from 42 to 10 per cent.  The standard deviation of NRPs was
reduced from 0.26 to 0.10.  The reduction of nominal protection was most dramatic
for the chemical (-67 per cent); rubber, plastics, petrol and coal products (-59 per
cent); wool and silk textiles (-49 per cent) and basic metal (-48 per cent) industries.
Only one industry, beverages and tobacco products, experienced increasing
protection, which was most likely the consequence of changes in the incidence of
tariff exemptions.

Although it is common to measure the level of protection by tariff-based
NRPs and ERPs, this is not a satisfactory approach when for various reasons the
law of one price may not hold.  Situations in which this happens are the aftermath
of strong currency realignments, or when strong domestic competition makes the
existing tariff structure redundant.  In the case of the present study, it is of great
importance to use realistic NRPs because they are an important input in the analysis
of competitiveness and comparative advantage.
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Foreign exchange policy

Perhaps the most powerful policy instrument with regard to the incentive
regime is the exchange rate.  Countries adhering to a fixed exchange rate regime
have a tendency to function with a misaligned exchange rate.  Fixed exchange
rates become misaligned when the fixed rate is not periodically adjusted to the
differential between domestic and foreign rates of inflation.  Trade liberalization
often goes in tandem with liberalization of the exchange rate, which implies letting
the price of foreign currencies be determined by supply and demand.  The Indian
reforms of 1991 and consecutive years also included such a re-alignment of the
rupee.

Table 1.  Nominal rates of protection, 1987/88 and 1997/98

International
NRP

NRP
NRP

NRP NRP 1997/98
Standard Industrial

1987/88
1987/88

1997/98
1997/98 wholesale

Classification
tariff-based

collection
tariff-based

collection price index-
code rate rate based

20-21 1.1558 0.2998 0.3222 0.7605 0.0541

22 1.6390 0.0145 0.8950 0.5660 0.1637

23 1.2380 0.0320 0.3890 0.0090 0.0243

24 1.2177 0.5520 0.3720 0.1017 0.0585

25 1.2000 0.0900 0.4200 0.0250 0.0275

26 1.3880 0.2663 0.4140 0.3613 0.0286

27 1.1950 0.5930 0.3745 0.2950 0.2643

28 1.1630 0.2080 0.2390 0.0280 -0.0920

29 1.2980 0.2200 0.3580 -0.0305 -0.0429

30 1.1228 0.7603 0.2955 0.4878 0.1677

31 1.1892 0.8282 0.3166 0.3156 0.1549

32 1.1683 0.4743 0.4020 0.2397 0.1568

33 1.2325 0.6813 0.2870 0.2545 0.2068

34 1.1750 0.6660 0.2915 0.4750 0.2394

35-36 0.9432 0.5127 0.3008 0.2924 0.1647

37 0.8853 0.4777 0.3935 0.4690 0.1526

38 1.2050 0.5065 0.3335 0.3335 0.0434

Total 1.1355 0.4225 0.3507 0.2931 0.1043

Sources: In columns 2 to 5, the data are computed as simple averages from tables 4.1 and 4.4 in Nouroz,
H. (2001).  Protection in Indian Manufacturing:  An Empirical Study, Macmillan, India.  In
column 6, the projection is based on column 3 and the wholesale price index from tables 119
and 125 in the Ministry of Industry, Handbook of Industrial Statistics 1991, Government of India,
and tables 14 and 15, Industrial Product Price Indices, Wholesale Trade, Statistics Canada.

Note: NRP = nominal rates of protection.
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The July 1991 reform package included a devaluation of the rupee by
22 per cent against the United States dollar, driving it from Rs. 21.2 to Rs. 25.8
per US$ 1.  Following this devaluation, the Government introduced a dual-exchange
rate system in February 1992, allowing importers to operate fully on the open
foreign exchange market; exporters were authorized to sell 60 per cent of their
foreign exchange at open market prices while the other 40 per cent was sold at
the lower official price (Panagariya, 2004).  Within one year the exchange rate was
unified.

The degree of misalignment can be computed using the real exchange
rate.  In other words, rather than observing a shadow exchange rate and the
divergence of the market rate from the shadow rate, one infers the degree of
misalignment by observing domestic and foreign price changes, by computing the
real exchange rate over time and by identifying a base year in which the
misalignment was known to be minimal.

The shadow exchange rate and the implicit rate of currency overvaluation
are estimated here using this method based on the real exchange rate.  It is
assumed that the year 1994, in which the exchange rate was unified and the rupee
was made fully convertible on the trade account, was a year of minimal
misalignment; it is taken as the benchmark year, in which the real exchange rate
index equals 100.  The real exchange rate depreciated from 35 to 48 per cent
between 1987/88 and 1994, depending on which price index is chosen.3  Based
on the assumption of zero misalignment from 1994 onwards, an estimate of 40 per
cent overvaluation is used for 1987/88 and zero overvaluation for 1997/98.

One could argue that this rate may overstate the real overvaluation because
the exchange rate may have overshot its target in 1994 and may have been
undervalued after several years of strong nominal depreciation.  This is unlikely,
however, because the rupee continued to depreciate slightly in real terms in 1995;
it appreciated somewhat in 1996, but depreciated again in 1997 and 1998, returning
to its benchmark value of 100 in 1998.  The elimination of currency overvaluation
implies that Indian industries became more competitive as a result of this aspect
of external policy reform.

3 Using wholesale prices, for which the inflation differential is largest, the real exchange rate
depreciated by 32 per cent, while using the GDP deflator leads to real depreciation of 53 per cent.
Using consumer prices, the real depreciation was 40 per cent.  The exchange rate used in this
calculation is the one of rupees per SDR, and the foreign price indices relate to the industrial country
aggregate, as reported by IMF, International Finance Statisics, current issues.
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The price of capital and foreign investment

One of the main targets of policy reform is the price of capital and the
access to foreign capital markets.  To the extent that the capital account is liberated,
the price of capital is increasingly determined by international interest rates, such
as LIBOR.  Capital account liberalization is usually the last step in financial reforms.
In the earlier stages of reform, the price of capital remains a domestic variable and
tends to be influenced mainly by the state of the financial sector, the degree of
financial repression and the interest rate policies of Governments.

India’s reforms have included financial reforms, which have had the double
effect of reducing the domestic cost of capital and opening the country to foreign
capital inflows.  The domestic price of capital is measured here by the lending
rate, which was lowered from 16.5 per cent in 1987/88 to 13.8 per cent in
1997/98.  The shadow price of capital is computed here as LIBOR adjusted for the
inflation differential between India and countries in the Organisation for
Economic Co-operation and Development.  It remained fairly stable at about
11 per cent (11.5 per cent in 1987/88 and 11.3 per cent in 1997/98).  Therefore,
the interest rate premium paid by Indian investors has been reduced by 2.5 per
cent; this reduction may be considered as an indicator of modest financial
liberalization.

More important than the cost of capital, however, may be the influx of
foreign investment, which also occurred under the reforms.  Its potentially greater
importance stems from the fact that it comes bundled with foreign technology
whenever it is in the form of direct and long-term investment.  In 1987/88 foreign
direct investment was literally non-existent in India, but it started to flow in by
1991 and reached a total of about three billion dollars in 1997/98.  Unfortunately,
we have no information on the amount of foreign direct investment received by
each industry in the manufacturing sector.

The 1991 reform package called for abolishing the 40 per cent threshold
on foreign direct investment, and empowered the Reserve Bank of India to approve
equity investments of up to 51 per cent in 34 industries through the development
of an automatic approval concept (Panagariya, 2004).4

4 A comprehensive list of the industries concerned is listed in annex 3 of the 24 July 1991
“Statement of Industrial Policy”, Government of India.
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III.  METHOD OF ANALYSIS AND THE DATA USED

The reduction of protection observed during the study period has clearly
had the effect of increasing competition from foreign imports, which must have
induced firms to cut costs.  Such cost reductions could have taken a number of
forms:  the shedding of redundant workers (to the extent possible under existing
laws); adopting new production processes, which usually require new investments;
and varying the composition and sources of intermediate inputs.  Successful cost
reductions should then result in greater competitiveness, both in the domestic
market, vis-à-vis imports, and in export markets.  Given the importance of
competitiveness and comparative advantage in the process of adjustment to the
reforms, the measurement of these attributes using three unit cost ratios is central
in the present study.  It is worth tracing the reform impact from its incidence in
terms of protection to the changes in costs and further to the changes in export
and employment performance.

The measurement of competitiveness

Competitiveness is measured here by three unit cost ratios developed and
applied in several earlier studies (Siggel and Ssemogerere, 2004; Cockburn and
others, 1999), including one on India in the 1980s (Siggel, 2001).5  The first ratio,
UCd, which we consider to be an indicator of domestic competitiveness, is the
ratio of the total costs to the output value, both measured in domestic, possibly
distorted, prices.  Since unit costs differ from the domestic price only by excess
profits, this indicator is simply a measure of profitability in the protected domestic
market.  It differs, however, slightly from the rate of return, because own capital
enters into the unit costs with its opportunity costs at market prices.

The second unit cost ratio, UCx, is an indicator of export competitiveness.
It divides the total costs at domestic prices by the free-trade value of output.  This
indicator assumes that the total output is destined for the export market, which in
reality is rarely the case.  Therefore, UCx tends to be significantly larger than 1 for
many industries.

The third unit cost ratio, UCs, is an indicator of comparative advantage.  It
divides the total cost in shadow prices by the shadow value of output.  The indicator
is similar to the domestic resource cost (DRC) ratio, which is well known in the
literature.  UCs, however, measures full costs, whereas the DRC ratio, applied at
the firm or industry level, uses the value added and thereby ignores the contribution

5 The method is briefly explained in the annex.
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of intermediate inputs to comparative advantage.  The computation of the three
indicators is further explained in the annex.

Data sources and limitations

While the data on protection originate from various sources, in particular
Nouroz (2001), the revenue, cost and employment data are from ASI, supplemented
by price and exchange rate data from the International Financial Statistics of IMF
as well as the author’s computations of shadow prices.  The export data are taken
from a World Bank data bank (Trade and Production Database, 3-digit level).  Some
commentators of the present study have cast doubt on the validity of the ASI data,
arguing that the coverage of this data source is increasingly restrictive.  That may
be so, but we have no clear understanding of the magnitude of the potential
inaccuracy.  The most serious limitation in the present method of analysis, however,
is the absence of price comparisons between Indian prices and international prices,
as measured by true NRPs and discussed in section II.

IV.  CHANGES IN COMPETITIVENESS AND
COMPARATIVE ADVANTAGE

The changes in unit costs are reported here in the same order as the
indicators were presented previously, i.e. with increasing dependence on
assumptions.  The first indicator, UCd, relies almost exclusively on the data
published by ASI; only the opportunity cost of capital is added.  The indicators
UCx and UCs rely on additional assumptions about true protection and shadow
prices.  The indicator UCx is also used for decomposition into price and real cost
effects.  Finally, the analysis of distortions reveals the importance of existing
obstacles to competitiveness.

Increased profitability

Under trade liberalization and globalization, industries are expected to
become less profitable in the short run because their protective price margin on
output shrinks and is usually more important than the one on traded intermediate
inputs.  However, when the reduction of import restrictions is accompanied by real
currency depreciation, the combined outcome can be the opposite.  This is the
situation we observe in Indian manufacturing during the study period.  The real
depreciation of the exchange rate, which eliminated the substantial overvaluation
of the 1980s, had the consequence of raising the price of tradable products, which
counteracted the price-reducing effect of cutting the tariff.  The unit cost ratio in
terms of domestic prices (UCd) declined slightly from an average of 0.9919 in
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1987/88 to 0.9842 in 1997/98.  It must be remembered that this indicator essentially
measures the profitability of industries but differs from the profit rate as it includes
the opportunity cost of own capital within the cost of capital.  The condition UCd
<1 is equivalent to a profit rate exceeding the market interest rate.

Table 2 shows that the most profitable industry has been, and still is, the
beverage and tobacco industry, followed by basic metals and machinery.  This
may be due to relatively high protection, but as shown later, for the beverages
and tobacco industry, that cannot be the cause.  The least profitable industry in
1987/88 was the basic metals industry, but it has dramatically reversed its position
to become the second most profitable one in 1997/98.  The cotton textile branch
registered losses and was the least profitable industry in 1997/98.  This may be
the result of strong competition in export markets.

Table 2.  Domestic competitiveness, measured as unit cost ratio
in domestic prices (UCd), in Indian manufacturing industries

UCd UCd
Code

1987/88 Rank 1997/98 Rank

Food products 20-21 0.9793 8 0.9881 8

Beverages and tobacco 22 0.9225 1 0.8770 1

Cotton textiles 23 1.0209 12 1.0482 17

Wool and silk-based textiles 24 1.0123 11 1.0066 13

Jute and hemp textiles 25 1.0212 14 1.0021 10

Clothing industry 26 0.9520 5 0.9799 7

Wood products 27 0.9861 10 1.0367 16

Paper and printing 28 1.0430 16 1.0359 15

Leather products 29 0.9662 7 0.9749 6

Rubber, plastics, petroleum and coal 30 0.9417 2 0.9720 5

Chemicals 31 0.9819 9 1.0030 11

Non-metallic minerals 32 1.0266 15 1.0175 14

Basic metals 33 1.0644 17 0.9510 2

Metal products 34 0.9523 4 1.0056 12

Machinery 35-36 0.9642 6 0.9633 3

Transport equipment 37 1.0210 13 0.9973 9

Other manufacturing 38 0.9431 3 0.9675 4

Total Total 0.9919 0.9842
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Export competitiveness

International or export competitiveness is interpreted here as the situation
where full unit costs in terms of domestic prices are inferior to the prices on the
international market.  This condition is reflected by a unit cost ratio (UCx) inferior
to 1, as this index divides the total unit cost in market prices by the border or free
trade price.  This indicator is shown in table 3, which also ranks the industries
based on this indicator.

The UCx values in table 3 suggest that in the manufacturing sector as
a whole export competitiveness has increased significantly, by about 40 per cent,
but even in 1997/98 unit costs still exceeded free-trade prices by about 6 per cent,
on average.  Industries also have become more uniform in terms of export
competitiveness, since the standard deviation has declined from 25.4 to 8.3 per
cent.  In spite of this gain in international competitiveness by 1997/98, in the
majority of industries costs exceeded the value of output at global prices.  This

Table 3.  Export competitiveness measured by unit cost ratios
and industry ranking

UCx UCx Rank Rank Rising/
declining

1987/88 1997/98 1987/88 1997/98 rank

20-21 Food products 1.2730 1.0207 7 3 R1

22 Beverage and tobacco 0.9359 0.7870 1 1

23 Cotton textiles 1.0535 1.0460 2 7 D3

24 Wool, silk etc. 1.5711 1.1045 13 14

25 Jute, hemp etc. 1.1131 0.9706 3 2

26 Garments 1.2056 1.0237 5 5

27 Wood products 1.5709 1.1729 12 17 D1

28 Paper, printing 1.2599 1.0646 6 9

29 Leather products 1.1788 1.0216 4 4

30 Rubber, plastic etc. 1.6576 1.0703 15 10 R2

31 Chemicals 1.7952 1.0895 17 12 R3

32 Non-metallic minerals 1.5135 1.0851 11 11

33 Basic metals 1.7895 1.1211 16 16

34 Metal products 1.5865 1.1082 14 15

35-36 Machinery 1.4586 1.0487 9 8

37 Transport equipment 1.5088 1.0932 10 13 D2

38 Other manufacturing 1.4208 1.0407 8 6

Standard deviation  0.254 0.083

Total 1.4687 1.0624
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reflects the fact that the proportion of exports in the total output is still low in most
industries and most industries still depend on protection in the domestic market.

The most export-competitive industries in 1997/98 were, aside from the
beverages and tobacco products industry, the jute and hemp products, food
products and leather products industries.  The “rising stars” were the food products;
rubber, plastics petroleum and coal products; and chemicals industries.  Surprisingly,
the garment industry ranks only fifth in terms of export competitiveness.  This
finding is not easily reconciled with the industry’s export success.  Possibly, the
collection NRP overstates the actual domestic/foreign price differential, so that the
computed international value of output is downward biased, implying an upward
bias for the unit cost ratio.

Comparative advantage

The expected effect of the reforms on unit costs at shadow prices is
complex and consists of the elements described below.  First, some firms that
cannot compete in the more open environment are likely to disappear.  Those that
survive must cut their costs by reducing inputs per unit of output.  Both of these
effects should lead to a reduction in unit costs.

Second, price adjustments are also likely to take place.  Expanding
industries are likely to increase their demand for intermediate inputs, capital and
labour, which may lead to certain cost increases.  With accelerating industrial
growth, unit cost increases are possible; however, just which of the opposing effects
dominates is not obvious a priori.  Third, when the currency is overvalued the
shadow prices of all tradable inputs and outputs exceed their market value so that
the unit cost ratio at shadow prices tends to be low, as observed in 1987/88.
When currency overvaluation vanishes, as we assume was the case in the early
1990s, the shadow value of the tradable output no longer exceeds its market
value, so that the unit cost ratio at shadow prices tends to be higher.  This effect
of the devaluation of an overvalued currency on prices is well known and can, at
least temporarily, lead to negative nominal rates of protection.  Without price
comparisons, however, and when tariff-based NRPs or collection rate-based NRPs
are used, the unit cost ratios at shadow prices may easily overstate true unit costs
and thereby understate comparative advantage.6

6 This is demonstrated in a simple numerical example.  Let UCd equal 1 in both periods
(i.e. normal rate of return), let the currency be overvalued by 40 per cent in period 1 and well aligned
in period 2, and let NRP be diminished from 40 per cent in period 1 to 10 per cent in period 2.  The
shadow value of output declines from 100 to 91, which leads to an increase in unit costs at shadow
prices.  This follows because the same effect on the cost side is much smaller than for the output
value, as tradable inputs are only a fraction of total costs.



Asia-Pacific Development Journal Vol. 14, No. 1, June 2007

86

As table 4 suggests, the industry average of unit costs in terms of shadow
prices has increased from 0.98 to 1.02 during the study period.  At the surface,
this means that the manufacturing industries on average would have lost some of
their comparative cost advantage.  The argument presented above, however,
explains the phenomenon.  The slight increase in the average unit cost ratio also
hides the fact that several industries gained in terms of comparative advantage,
such as garments (26), leather goods (29), chemicals (31), basic metals (33) and
other manufactures (38).  Declining industries in terms of comparative advantage
seem to be wood products (27), metal products (34), rubber, plastics, petroleum
and coal products (30), as well as non-metallic minerals (32).

The ranking of industries according to unit costs at shadow prices is similar
to that of export competitiveness.  This follows from the fact that in the absence of
currency misalignment the two indicators are very similar.  Their only difference lies
in the shadow prices of unskilled labour and of capital, which does not strongly

Table 4.  Comparative advantage and its change

 UCs UCs Rank Rank
Relative
change
(rising/

1987/88 1997/98 1987/88 1997/98
declining)

20-21 Food products 0.9527 0.9904 9 4

22 Beverage and tobacco 0.7294 1.0188 1 9

23 Cotton textiles 0.9103 1.0038 3 6

24 Wool, silk etc. 1.0352 1.0503 15 14

25 Jute, hemp etc. 0.8136 0.9249 2 1

26 Garments 1.0009 0.9735 11 2 R2

27 Wood products 0.9614 1.0897 10 17 D1

28 Paper, printing 0.9526 1.0366 8 13

29 Leather products 1.0094 0.9803 13 3 R1

30 Rubber, plastic etc. 0.9359 1.0320 6 11 D3

31 Chemicals 1.0890 1.0358 16 12

32 Non-metallic minerals 0.9355 1.0271 5 10 D4

33 Basic metals 1.1213 1.0170 17 8 R3

34 Metal products 0.9371 1.0566 7 15 D2

35-36 Machinery 0.9172 1.0090 4 7

37 Transport equipment 1.0137 1.0646 14 16

38 Other manufacturing 1.0029 0.9907 12 5 R4

Total 0.9786 1.0194
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Table 5.  Value added and its change

Value
Value

Value
Value

added
 added

added
added

share  share change

1987/88  1987/88  1997/98  1997/98

Food products 20-21 26 236.9 0.0903 1 335 856 0.0901 decrease

Beverage and tobacco 22 7 536.8 0.0259 429 800 0.0290 increase

Cotton textiles 23 18 994.2 0.0654 703 419 0.0474 decrease

Wool, silk etc. 24 11 398.3 0.0392 613 083 0.0413 increase

Jute, hemp etc. 25 3 072.5 0.0106 122 522 0.0083 decrease

Garments 26 3 918.2 0.0135 358 545 0.0242 increase

Wood products 27 1 408.8 0.0048 43 354 0.0029 decrease

Paper, printing 28 11 537.8 0.0397 432 819 0.0292 decrease

Leather products 29 2 198.1 0.0076 130 307 0.0088 increase

Rubber, plastic etc. 30 26 434.7 0.0910 2 744 686 0.1851 strong
increase

Chemicals 31 47 234.4 0.1625 951 879 0.0642 strong
decrease

Non-metallic minerals 32 15 378.6 0.0529 718 414 0.0484 decrease

Basic metals 33 33 813.5 0.1164 2 395 261 0.1615 increase

Metal products 34 8 289.4 0.0285 369 798 0.0249 decrease

Machinery 35-36 47 114.6 0.1621 2 052 908 0.1384 decrease

Transport equipment 37 22 284.6 0.0767 1 162 957 0.0784 increase

Other manufacturing 38 3 751.1 0.0129 263 129 0.0177 increase

Total 290 602.5 1.0000 14 828 737 1.0000

affect the unit cost indicators.  Industries with greatest comparative advantage are
therefore jute and hemp products (25), garments (26), leather goods (29) and food
products (20-21).

The changing structure of the manufacturing sector can be seen in
table 5, where the relative size of each industry is shown in terms of value added
and the changes in relative size (proportion of total sector value added) are identified
by increasing or decreasing arrows.  Although the growth rate of value added is
most strongly correlated with UCd (-0.46), which is a measure of profitability, the
correlation of value added growth rates with UCx (-0.34) and UCs (-0.26) also have
the expected sign, indicating an expansion of export-competitive industries and
a slight tendency for growth to favour those industries with a comparative advantage.
The highest annual growth rates in terms of real value added were experienced by
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the following industries:  rubber, plastics, petroleum and coal products (19.8 per
cent), garments (14.1 per cent), basic metals (11.8 per cent), leather products
(11.3 per cent) and transport equipment (9.9 per cent).  Chemicals and wood
products on the other hand registered a slight decline in terms of real value added.

Distortion analysis

One of the advantages of the present method for measuring unit costs
at three different levels, namely domestic prices, international prices and
shadow prices, is the ability to isolate those cost effects that are attributable to
policy-induced price distortions.  The numerical difference between UCx and UCs,
for instance, is the sum of all factors that influence total costs and which influence
the output value at international prices.  Since export competitiveness is measured
here at costs that exclude import duties on intermediate inputs, assuming the duty
draw-back available to exporters, this cost distortion is not part of the difference
between UCx and UCs; it would raise the average UCx from 1.05 to 1.10.  The
difference between UCx and UCs, which is an average of 3.3 per cent for total
manufacturing in 1997/98, has essentially two components:  the cost of credit and
the cost of labour.  The cost of credit adds about 2.3 per cent on average to the
unit cost at export prices.  It is caused by the fact that the average lending rate
(13.8 per cent) exceeds the shadow price of capital (11.3 per cent).  In addition,
the rate of interest actually paid by some industries substantially exceeds the
average lending rate.  In the area of labour payments the actual cost also exceeds
the shadow cost of labour owing to a discrepancy between the wages of unskilled
workers and their shadow wages, which are taken to correspond to informal-sector
wages.  This cost differential excludes the cost imposed by the rigidity of labour
legislation, for which we have not found any data or estimates.  Since the total of
these cost differentials is positive (i.e. UCx > UCs), this means that in most industries
export competitiveness is hampered by the distortions in the capital and labour
costs.

Price effects versus real cost effects

The impact of various policy reforms on manufacturing unit costs can be
analysed as a combination of two kinds of change, a price effect and a real cost
effect.  First, the elimination or reduction of price distortions can be seen as
a direct and immediate consequence of the combined trade reform and currency
realignment.  This does not mean that prices adjust instantaneously, but for analytical
purposes we assume that the price adjustment occurs in the short run.  The cost
adjustments by way of changing inputs per unit of output are less predictable and
may take more time.  They depend on entrepreneurial decisions, whereas the price
effect measures the incidence of policy changes.
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The lowering of trade barriers diminishes the prices of tradable output and
inputs.  On the other hand, currency depreciation raises the values of tradable
outputs and inputs.  The combined effect of trade liberalization and currency
depreciation may be positive or negative, depending on whether the tariff reduction
or the depreciation dominates.  Inputs and costs are less affected than output
because part of the input cost is non-traded (non-traded intermediate inputs and
value-added).  Therefore, the unit cost ratios, which divide total costs by output
value, tend to rise as long as the reduction of the protection exceeds the effect of
the real currency depreciation.  The analysis of the data from Indian manufacturing
during the period from 1987/88 to 1997/98 shows the opposite outcome:  the
policy impact on unit costs (price effect) has been a substantial decline, because
the currency depreciation was stronger than the reduction of protection as measured
by NRP.  This is demonstrated in table 6.

Table 6.  Price and real cost effects of trade liberalization plus currency
depreciation on the unit cost ratio at export prices (UCx)

UCx87/88 UCx’
Price

UCx97/98
Real cost

effect effect

20-21 1.2730 0.9844 -0.2885 1.0207 0.0363

22 0.9359 1.0359 0.0999 0.7870 -0.2489

23 1.0535 0.9508 -0.1028 1.0460 0.0952

24 1.5711 1.0242 -0.5469 1.1045 0.0803

25 1.1131 0.8904 -0.2227 0.9706 0.0802

26 1.2056 0.9977 -0.2078 1.0237 0.0260

27 1.5709 1.1397 -0.4312 1.1729 0.0332

28 1.2599 0.8723 -0.3876 1.0646 0.1923

29 1.1788 0.9164 -0.2623 1.0216 0.1052

30 1.6576 1.0278 -0.6298 1.0703 0.0425

31 1.7952 1.1795 -0.6156 1.0895 -0.0900

32 1.5135 1.0584 -0.4551 1.0851 0.0267

33 1.7895 1.1985 -0.5911 1.1211 -0.0774

34 1.5865 1.1024 -0.4841 1.1082 0.0058

35-36 1.4586 1.0212 -0.4373 1.0487 0.0275

37 1.5088 1.1086 -0.4002 1.0932 -0.0154

38 1.4208 0.9763 -0.4445 1.0407 0.0644

Total 1.4687 1.0593 -0.4094 1.0624 0.0031

Abbreviations: UCx87 = costs per unit of export value in 1987/88; UCx’ = unit cost ratio; and UCx97 =
costs per unit of export value in 1997/98.
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Table 6 shows the price and real cost effects at the level of costs per unit
of export value (UCx).  The unit cost ratios UCx’ in the third column are based on
the output and cost data for 1987/88 but the prices in 1997/98, i.e. after the policy
changes had taken their full effect on prices but before the input and output
quantities were adjusted.  The price effect is computed as the difference between
UCx’ and UCx87/88 and the real cost effect is the difference between UCx97/98
and UCx’.  For the total manufacturing sector the price effect on unit costs at
international prices is a reduction of 41 per cent.  This may be unexpected as
trade liberalization is usually associated with shrinking profit margins due to
increased competition in domestic markets.  Here, however, we measure the impact
in export markets, i.e. excluding tariff protection on the output side, and in the
context of substantial currency depreciation.  This means that the combined effect
of currency realignment and trade liberalization has been to increase output prices
more strongly than the manufacturing costs.  It means that exporting was rendered
more profitable by the combined impact of tariff cuts and currency depreciation.

The effect of cost-cutting on unit costs by way of input and output
adjustments has been minimal on average for the manufacturing sector, as the last
column in table 6 suggests.  This result also can be explained in the same way as
the price effect since it is computed as residual, i.e. by deducting the unit cost in
1997/98 from the UCx’ value.  To the extent that the price effect tends to be
overstated, the real cost effect tends to be understated.  The effect is not
insignificant for single industries and its sign alternates.  It is likely, however, that
the present method of measuring the two effects overstates the price effect to the
detriment of the real cost effect.

The real cost effect deserves further attention because it results from four
different kinds of action.  When redundant workers are dismissed, labour productivity
increases.  When capital equipment is renewed, this can lead to increased or
decreased capital productivity, depending on the capital and investment values.
Intermediate input reductions are also important, especially energy savings, as
they are also a reflection of rationalization.  Non-tradable intermediate inputs are
of particular interest here because they include service contracts with external
agents and may capture the subcontracting and outsourcing phenomena.

As table 7 shows, the real cost effect differs for the four types of inputs.
While tradable inputs and labour costs decline in most industries and for the
sector as a whole, by 1.8 and 2.0 per cent, respectively, non-traded inputs and
capital costs are increased; capital costs are increased by 1.6 per cent and
non-traded inputs more strongly by 7.0 per cent.  While some of these cost changes
may be explained by substitution between capital and labour and some traded and
non-traded inputs, they may also reflect the substitution of direct labour by contract
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labour.  This observation supports the hypothesis that the decline in labour costs
can at least partially be explained by increasing service contracts, which are included
in the non-traded input category.  The phenomenon of outsourcing has been one
of the ways that Indian industries cope with the rigidities of labour legislation.  It is
possible that the simultaneous decline in labour costs and the increase in service
contracts is evidence of increased outsourcing in the aftermath of the Indian reforms.
The industries that are known to have used outsourcing extensively are the textile
industries (23 to 26); however, other industries may have a similar record.  More
research at the industry level is required to confirm this hypothesis.

Table 7.  Changes in factor input costs between 1987/88 and 1997/98
in two-digit manufacturing industries in India

Change in Change in Change in Change in
Industry Code tradable non-tradable labour capital

input costs input costs  costs costs

Food products 20-21 -0.038 0.0697 -0.0022 0.0087

Berage and tobacco 22 -0.090 0.0655 0.0145 0.0378

Cotton textiles 23 -0.001 0.0961 -0.0373 0.0353

Wool, silk etc. 24 0.011 0.0416 -0.0384 0.0108

Hemp and mesta 25 0.013 0.0474 0.0372 0.0141

Clothing 26 -0.144 0.0863 0.0078 0.0353

Wood products 27 -0.028 0.1237 -0.0081 0.0439

Paper products 28 0.077 0.0256 -0.0151 -0.0029

Leather products 29 -0.132 0.0931 -0.0056 0.0251

Rubber, plastic etc. 30 -0.142 0.1461 0.0265 0.0661

Chemicals 31 0.107 -0.0247 -0.0557 -0.0513

Non-metallic minerals 32 0.034 0.0611 -0.0166 0.0141

Basic metals 33 -0.047 0.0540 -0.0319 0.0099

Metal products 34 0.033 0.1091 -0.0319 0.0145

Machinery 35-36 0.010 0.0976 -0.0233 0.0088

Transport equipment 37 0.011 0.0576 -0.0450 0.0295

Miscellaneous industry 38 -0.029 0.0821 -0.0521 -0.0049

Manufacturing Total -0.018 0.0732 -0.0203 0.0163

Note: All costs in this table are measured in terms of shadow prices in order to exclude price changes as
much as possible.
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V.  MANUFACTURING EXPORTS AND THEIR CHANGES

Manufacturing exports have grown substantially during the study period.
Annual average growth amounted to 14 per cent in United States dollar terms and
11 per cent in real terms.  This performance is superior to the growth in the
preceding 10-year period.  Table 8 shows the growth performance of 15 two-digit-
level industries.  The number is reduced from the earlier used number of 17 because
in the export data the cotton, wool, silk and synthetic textile products, as well as
jute and hemp-based products, are aggregated into a single textile industry, although
separate from the clothing industry.

Table 8.  Export growth in manufacturing industries from
1987/88 to 1997/98

Average Export Leading products
Industry Code annual growth value (by increase in

rate (%) 1997/98 export value)

Food products 20-21 10.7 3 786 580 Grain mill products

Beverage and tobacco 22  0.7  88 125 Malt liquors

Textiles 23-25 11.0  5 748 024 Spinning, weaving and
finishing, knitting mills

Clothing 26 10.4  3 699 960 Garments

Wood products 27  9.6  36 002 Furniture

Paper and printing 28 15.5  119 950 Pulp and paper

Leather products 29  3.1  1 284 243 Leather products

Rubber, plastic etc. 30  3.5  728 176 Tyres, tubes

Chemicals 31 15.0  3 546 665 Pharmaceuticals

Non-metallic minerals 32 20.9  413 051 Diverse non-metallic
mineral products

Basic metals 33 17.1  1 305 982 Iron and steel products

Metal products 34 12.7  817 889 Fabricated metallic
products

Machinery 35-36 10.5  1 802 006 Radio, television
communication equipment

Transport equipment 37 12.7  874 087 Motor vehicles

Other manufacturing 38  8.1  5 859 121 Jewellery

Total 30 109 858
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Table 9.  Export/output ratio in Indian manufacturing industries,
1987/88 and 1997/98

Code 1987/88 1997/98

20-21 Food products 0.0775 0.1350

22 Beverages and tobacco 0.0349 0.0247

23-25 Textile industry 0.1538 0.2483

26 Clothing industry 1.2980 1.1081

27 Wood products 0.0260 0.0704

28 Paper and printing 0.0075 0.0162

29 Leather products 0.8593 0.6933

30 Rubber, plastics etc. 0.0372 0.0341

31 Chemicals 0.0478 0.1062

35 Non-electronic machinery 0.0583 0.0741

36 Electronic machinery 0.0329 0.0641

37 Transport equipment 0.0338 0.0461

38 Other products 2.6714 2.2514

Total Manufacturing 0.0966 0.1434

The growth in exports is also evident at the level of export/output
ratios, which are shown to have increased in 11 out of 16 industries (see table 9);
the average export/output ratio for the whole sector has increased from 9.7 to
14.3 per cent.

The changing structure of exports

The export performance varies substantially between the industries, as
shown in table 8 by the annual average growth rates during the study period.  The
table suggests that the non-metallic mineral (32) and basic metal (33) industries
have experienced the strongest export growth in terms of percentage growth rates.
The most important export industries, however, remain the group of other
manufactures (38), which includes jewellery, textiles (23, 24 and 25), food products
(20-21) and the clothing industry (26).  The growth rates in the third column refer to
export values in the fourth column, which are given in current United States dollars.
The last column of table 8 shows the main products exported.

Determinants of export growth

Export expansion may result from a number of factors, some of which are
likely a consequence of the reforms.  When trade liberalization, as reflected by
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declining rates of protection, increases foreign competition and when competitive
pressure forces the producers to lower their production costs, their competitiveness
increases.  The reduction in production costs may affect intermediate inputs as
well as labour and capital.  The cost prices of traded intermediate inputs decline
when the tariff on traded inputs is reduced and to the extent that industries are not
yet benefiting from duty drawbacks.  The quantities of intermediate inputs may
also be reduced and, as we saw previously, they have declined for tradables, but
increased for non-tradables.  As to the primary inputs, labour inputs may decline
to the extent that labour laws allow firms to reduce employment.  However, as
argued previously, Indian firms seem to have found ways to reduce labour costs by
subcontracting.  Capital costs can be reduced by increasing the utilization rate of
existing capital stocks.  Firms may also change their technology through new
investments, which is most likely when industries have benefited from foreign
investment.  The inflow of foreign direct investment may be an important determinant
of export expansion, but the lack of relevant data limits the analysis at this point.

Another source of export expansion may be the reduction of export
restrictions, especially licensing.  Unfortunately we do not possess enough
quantitative evidence to examine this potential explanation of export success.
Export incentives in the form of duty draw-back for imported inputs are taken into
account in the unit cost ratios discussed previously.  On the other hand, corporate
income tax remissions are not taken into account, because the data are lacking in
this regard.  Further changes that may have encouraged exports are institutional
changes, such as privatization and hardened budgets in the case of State-owned
enterprises.  Here again we miss the quantitative evidence necessary to analyse
this type of reform-related factor.

Given that some, if not most, of the relevant export incentives should be
reflected by unit costs, we examine here to what extent export growth is related to
the three unit cost indicators reflecting domestic and international competitiveness,
as well as comparative advantage.  Since the sample of 16 industries is too small
to do serious econometric analysis, we just examine the degree of correlation
between exports and export growth on the one hand and the unit cost ratios, rates
of protection, capital intensity and labour productivity on the other.  The regression
coefficients are shown in table 10.  According to equations 1 and 4, the level of
exports and their rates of increase are negatively correlated with the level and rate
of change of nominal protection; their correlation coefficient is on the order of -0.5.
This outcome, although not unexpected, may be partially attributed to the
realignment (depreciation) of the rupee.  This effect is captured by the unit cost
ratio at shadow prices (UCs), which is shown in equation 3; it provides the strongest
explanation of export performance.  Exports are highest in those industries which
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Table 10.  Determinants of export growth

Equation Dependent Independent
Coefficient t-stats R

number variable variable

1 X NRP -4.3 m ** -2.4 -0.53

2 X UCx -9.1E06 ** -2.3 -0.51

3 X UCs -1.2E07 *** -2.8 -0.59

4 dX/X dNRP/NRP -0.93 ** -2.2 -0.50

5 dX/X dUCx/UCx -17.9 ** -2.2 -0.49

6 dX/X dUCs/UCs -18.9 ** -1.7 -0.41

7 X K/L -809 -1.05 -0.26

8 X VA/L -02E06 -0.78 -0.20

9 dX/X d(VA/L)/(VA/L) 1.92 * 1.4 0.34

Note: Confidence levels:  */**/*** 10 per cent, 5 per cent and 1 per cent respectively.

exhibit the greatest comparative cost advantage.  The growth in exports is also
strongly correlated with the decline in unit costs at shadow prices, i.e. enhanced
comparative advantage and export growth are closely related.  Export
competitiveness and its change are also correlated with exports and export growth,
but in a slightly less significant way.  This can be explained by the fact that export
competitiveness is still lagging behind comparative advantage due to the distortion
factors discussed previously, especially for the cost of credit and the cost of labour.

Finally, export performance was also examined with respect to capital
intensity and labour productivity.  While the correlation between exports and capital
intensity, as well as between exports and labour productivity, is negative (see
equations 7 and 8), indicating that exports tend to be relatively labour intensive,
the growth in labour productivity is positively, although weakly, correlated with
export growth (see equation 9).  This suggests, although statistically weakly, that in
spite of the existing labour laws, the industries whose exports were growing seem
to have reduced their labour costs and increased their labour productivity.

VI.  EMPLOYMENT GROWTH UNDER THE REFORMS

Employment growth is a crucial aspect of this investigation because of its
role with regard to income growth and poverty alleviation, which are the ultimate
goals of the policy reforms.  Employment growth implies income growth, but it also
raises costs and thereby diminishes competitiveness, which in turn may reduce
exports and growth.  Under trade liberalization and globalization, the short-run
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impact is usually employment reduction, but the long-run effect is expected to be
employment growth through raised productivity and competitiveness.  Since this
study compared two points in time over a 10-year period, where the main policy
changes fall into the first half of the period, we expect to observe more of the
longer-run effects.  The questions of interest are then (a) whether there is substantive
evidence of employment growth and (b) whether employment growth is driven by
exports.

Employment versus productivity and export growth

As table 11 shows, employment in manufacturing has grown at an average
annual rate of 2.24 per cent over the study period.  The growth rate was particularly
high in the rubber, plastic, petroleum and coal industry (13.2 per cent), as well as
in the clothing industry (10.5 per cent).  It was particularly low in chemicals
(4.6 per cent), as well as in cotton textiles (0.3 per cent), non-metallic minerals
(0.46 per cent), wood products (0.69 per cent), basic metals (0.77 per cent) and
jute and hemp textiles (0.96 per cent).

Table 11.  Employment in Indian manufacturing industries, 1987/88-1997/98

Industry
Industry

Employment Employment Annual
code 1987/88 1997/98 growth

20-21 Food 997 483 1 333 822 0.0291

22 Berage and tobacco 436 442 599 345 0.0317

23 Cotton textiles 834 922 860 690 0.0030

24 Wool and silk 307 606 354 049 0.0141

25 Other textile 196 008 215 986 0.0097

26 Clothing 128 815 369 639 0.1054

27 Wood products 70 490 75 502 0.0069

28 Paper and print 290 419 336 664 0.0148

29 Leather products 76 389 122 015 0.0468

30 Rubber, plastic etc. 209 483 785 571 0.1322

31 Chemicals 549 697 347 792 -0.0458

32 Non-metallic minerals 422 720 442 791 0.0046

33 Basic metals 617 278 666 591 0.0077

34 Metal products 201 214 278 780 0.0326

35-36 Machinery 810 488 899 492 0.0104

37 Transport equipment 481 482 551 705 0.0136

38 Other manufacturing 77 357 148 383 0.0651

Total 6 708 293 8 388 817 0.0224
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Although some industries, the exports of which have grown most strongly
in value terms, have also experienced strong employment growth, for instance the
clothing industry (10.5 per cent) and other manufactures (6.5 per cent), the whole
manufacturing sector exhibits a negative correlation between employment growth
and export growth, as seen in the following regression:

Dependent variable Independent variable Coefficient t-ratio R
dE/E dX/X -0.0044 -2.49 -0.54

The observation that strong export growth tends to coincide with weak
employment growth or employment reduction is taken as evidence of ongoing
adjustment.  In other words, industries with expanding exports seem to be adjusting
downwards their labour intensity.  This is consistent with the previous observation
that export growth is positively correlated with labour productivity.  The observation
also leads to the conclusion that employment growth is not yet driven by export
growth but by domestic demand, although exports increasingly seem to play the
role of a driving force.

The growth of labour productivity shown in table 11 occurred most strongly
in the basic metals, wool and silk textiles and transport equipment industries,
which were not among the main exporters, with the possible exception of wool
and silk textiles.  It is possible that they were still in the adjustment process during
the study period and that their productivity growth and unit cost decline prepared
them to become important exporters in the future.  This conjecture is confirmed by
the high export growth rates, albeit from a small base, of basic metals (17.1 per
cent) and transport equipment (12.7 per cent).

A similar picture arises from observing the potential relationship between
employment growth and productivity growth (R = -0.31), as well as changes in
competitiveness.  Industries with the largest employment gains were not the ones
whose output grew even faster and thereby raised their labour productivity.  Also
there is no significant correlation between employment growth and unit cost
reduction.  Since the growth of labour productivity was substantial, over 8 per cent
real as an annual average, these observations imply that employment growth was
driven more by general demand expansion than by gains in competitiveness and
exports.

It follows from the evidence presented above that during the study period
total employment in manufacturing did not shrink, as could have been expected
under competitive pressure, which resulted from the substantive decline of protection
and globalization.  Instead, it expanded at a rate of 2.2 per cent, with some
industries generating more than or close to 10 per cent employment growth.  This
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means that, in spite of the painful adjustments required by trade liberalization and
globalization, the manufacturing sector contributed positively to the growth of
income and employment.

VII.  CONCLUSION

The Indian experience with economic reforms is interesting in its own right,
but also for other late reforming countries.  The present research has focused on
the reform impact on manufacturing industries.  We found first that the level and
structure of protection was drastically changed by the reforms and that the traditional
way of measuring protection by use of tariffs may no longer be valid due to
widespread tariff redundancy.  Using the collection rates for the base period
(1987/88) and domestic and international price indices for the end period
(1997/98), we computed nominal rates of protection that are systematically lower

Table 12.  Labour productivity and its changes, 1987/88-1997/98

Industry Code 1987/88 1997/98a Growth rate

Food industry 20-21 26.303 54.011 0.0746

Beverage and tobacco 22 17.269 38.673 0.0840

Cotton textile 23 22.750 44.074 0.0684

Wool and silk textiles 24 37.055 93.385 0.0968

Jute and hemp textiles 25 15.675 30.592 0.0692

Garments 26 30.418 52.310 0.0557

Wood products 27 19.987 30.966 0.0448

Paper and print 28 39.728 69.331 0.0573

Leather products 29 28.775 57.594 0.0719

Petroleum, rubber, plastics 30 126.191 188.420 0.0409

Chemical industry 31 85.928 147.599 0.0556

Non-metallic minerals 32 36.380 87.498 0.0917

Basic metals 33 54.778 193.782 0.1347

Metal products 34 41.197 71.536 0.0567

Machinery 35-36 58.131 123.081 0.0779

Transport equipment 37 46.283 113.678 0.0940

Other industries 38 48.491 95.632 0.0703

Manufacturing Total 43.320 95.329 0.0821

Source: Based on value added and employment data from Annual Survey of Industries.
a The 1997/98 value added is deflated to 1987/88-prices (deflator: 1.8543).
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than the ones based on the tariff.  Using these NRP estimates, as well as the cost
data from ASI, we find that export competitiveness was significantly increased and
comparative advantage was enhanced in some industries.  Resources seem to
have moved in the direction of industries endowed with comparative advantage.
In a number of industries this has led to increased exports.  It is particularly
interesting to observe that exports were strongly driven by comparative advantage
and their expansion by unit cost decline and productivity growth.  Finally, it was
also seen that the sector managed to increase its employment base at an average
annual rate larger than 2 per cent.  This suggests that the reforms, although painful
for those workers losing their employment in less successful industries, did not
lead to drastic employment loss.

The reasons for these developments are seen in three characteristics of
the reforms.  First, the fact that trade liberalization was accompanied by currency
realignment meant that the potential hardship of increased foreign competition was
softened by rising import and export prices.  Second, trade liberalization was
accompanied by an alleviation of industrial regulation and by the country’s opening
to foreign investment.  Third, the drive for higher efficiency and lower unit costs
was facilitated by the increased use of subcontracting, which may have been
a way of circumventing the constraints of the existing labour legislation.

Based on these findings, Indian policymakers must be encouraged to
pursue further reforms, mainly in the areas of internal regulation of manufacturing
activities and the labour market, but also with regard to the remaining structure of
protection.  Maintaining a well-aligned exchange rate and the encouragement of
foreign investments are two further important concerns in future trade and industrial
policies.

For analysts and policymakers in other countries the gradual Indian
approach and the sequencing of internal and external liberalization, combined with
currency realignment, may be of interest as it has strengthened rather than weakend
the manufacturing sector.
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ANNEX

INDICATORS OF COMPETITIVENESS AND
COMPARATIVE ADVANTAGE

The indicator of competitiveness used in the present study is unit cost
ratio (UC), defined as total cost (TC) divided by the value of output (VO), which in
turn equals output quantity multiplied by the ex-factory price.  For domestic sales,
the ex-factory price is the domestic market price (Pd), which is typically higher
than the international price of a similar imported product by a margin equal to the
nominal rate of protection.  For export sales, on the other hand, the ex-factory
price is equal to the international (f.o.b.) price (Pw).

This particular definition of the unit cost ratio serves a double purpose.
First, it helps to overcome the differences in product mix and quality that make
interfirm comparisons always problematic.  We assume that the output price is
usually proportionate to the quality attributes of the products.  Therefore, when
two firms have the same total cost, but one produces a higher-quality product with
a higher price and total output value, its unit cost ratio would be lower, implying
that it is deemed to be more competitive than the other firm.  Second, it makes the
unit cost indicator independent of the data of an international competitor, whose
cost we would otherwise need for comparison.  We assume, therefore, that the
international price (Pw) corresponds to the unit cost of a typical international
best-practice producer.  The fact that Pw is measured as the border price (c.i.f.)
means that the benchmark for international comparison includes the transport cost
to the border and therefore a margin of natural (geographic) protection.  Our criterion
for international competitiveness or export competitive advantage is as follows:

(1) UCx = TC/(Q Pw) ≤ 1

meaning that a firm is deemed to be competitive if its cost per unit of output is
less or equal to the free-trade price of an equivalent import.  This concept of cost
competitiveness is multilateral, as opposed to a bilateral firm-to-firm or country-to-
country comparison, but it allows bilateral comparison as well.  For instance, if
UCxA > UCxB > 1, then neither country A nor country B is export competitive, but
B is more competitive than A.

Domestic competitiveness, as defined previously, means a cost advantage
under protection.  In this case the denominator of the unit cost ratio is the output
value at domestic prices (VOd = Q Pd), so that the criterion of domestic competitive
advantage becomes as follows:
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(2) UCd = TC/(Q Pd) ≤ 1

For those firms that export part of their output, Pd of the exported output equals
Pw.

In both indicators, UCx and UCd, total cost (TC) includes the interest paid
on borrowed capital as well as the opportunity cost of own capital, taken as the
capital stock minus outstanding debt multiplied by the market interest rate.  UC
exceeds unity if the rate of return is lower than the interest rate and it is less
than 1 if the rate of return is higher.  Clearly, the indicator sets a high standard of
competitiveness, because the criterion implies that the firm is able to replace its
total capital stock by borrowing at the current interest rate.  In times of high
interest rates, this may be difficult even for otherwise truly competitive firms.  The
indicator has, therefore, this long-run characteristic.

However, the most important distinction and the hallmark of our method
of analysis is the one between competitiveness and comparative advantage.  While
competitiveness is understood as a cost advantage based on market prices,
including various price distortions, subsidies and penalties, comparative advantage
corresponds to a cost advantage at equilibrium prices.  In order to measure
comparative advantage, we replace all prices, in output as well as all inputs, by
shadow prices.  A firm or industry has then comparative advantage if the unit cost
ratio in terms of shadow prices does not exceed unity:

(3) UCs = TCs/(Q Ps) ≤ 1

where TCs is total cost in shadow prices and Ps is the shadow price of output.
For tradable goods, the shadow price is usually equal to the international price
(Pw), but adjusted for any distortion of the exchange rate.  TCs is the sum of all
cost components adjusted for all price distortions and subsidies.

It is now evident that the concept of competitiveness differs from the one
of comparative advantage only by including the sum of all price distortions.  When
UCd is smaller than UCs, the price distortions act as subsidies; when UCd exceeds
UCs they act as penalties.  Since price distortions affect both inputs and outputs,
they have the opposite effect on the cost and output sides.  A tariff on output
lowers the unit cost ratio (i.e. increases domestic competitiveness), whereas
a tariff on tradable inputs raises it and thereby lowers competitiveness.  This shows
that in the protected domestic market a producer is more competitive than under
free trade, as production tends to be more profitable under protection.  However,
comparative advantage, which is the real core of competitiveness, is not affected
by the existing price distortions.  However, as a consequence of protection and
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other distortions, input coefficients at shadow prices may be affected as well.  In
other words, price distortions may lead to lower efficiency and loss of international
competitiveness in the longer run.

Finally, total unit costs net of distortions are broken down into four
components, tradable inputs, non-tradable inputs, labour cost and capital cost;
the distortions are calculated and added to the unit costs at shadow prices to
obtain unit costs at market prices.  This leads to the following schema, showing
how UCd, UCx and UCs are related to each other:

(4) VITs/VOs (Shadow unit cost of tradable inputs)

+VINs/VOs (Shadow unit cost of non-tradable inputs)

+LCs/VOs (Shadow unit cost of labour inputs)

+KCs/VOs (Shadow unit cost of capital inputs)

= TCs/VOs = UCs (Total unit cost at shadow prices)

+dpe (Exchange rate distortion of output)

+dpj (Tradable input price distortion)

+dpje (Exchange rate distortion of tradable inputs)

+dw (Wage rate distortion)

+dpk (Capital goods price distortion)

+dr (Interest rate distortion)

+ds (Direct subsidy, negative)

= TC/VOw = UCx (Total cost per unit of output at international prices)

+dpp (Output price distortion)

= TC/VOd = UCd (Total unit cost at domestic prices)
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In other words, total unit cost in shadow prices (indicator of comparative
advantage), augmented by all cost distortions, adds up to unit cost per output
value at free-trade prices (indicator of export competitiveness); adding the output
price distortion leads to the unit cost in domestic prices (indicator of domestic
competitiveness).  This accounting framework enables us to identify, with some
limitations, the sources of competitiveness.  The distortions are all expressed as
proportions of unit costs, so that the highest proportions indicate the strongest
influence on unit costs.


