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Abstract: International trade plays an important role in the economy of each individual country. It
allows to satisfy the needs of the population; stimulates the internal development of the country.
International trade is the exchange of goods and services between countries. The paper studies
specialisation patterns in manufacturing production and international trade to (1980-2013). It
investigates whether specialisation has increased in the international trade and analyses whether these
patterns are consistent with three different strands of trade theories: the classical Heckscher-Ohlin
theory, the 'new’ trade theories based on increasing returns to scale, and the economic geography’
theories based on vertical linkages between industries. | find that there is evidence of increasing

specialisation in the international trade and there is some support for all three strands of trade theories.
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1.1 INTRODUCTION

In this section, we provide a descriptive statistical account of manufacturing production and trade
pattern during the reference period. The analysis is based on simple statistical tools such as annual
growth rates and average shares. For brevity, the entire period is sub-divided as follows: Period I (1980
to 1990), Period 11 (1991 to 2000), Period Ill (2001 to 2007) and Period 1V (2008 to 2013). The first
period covers the period of initial liberalisation in terms of import deregulations in the 1980s. The
second period marks the beginning of the comprehensive liberlaisation regime of the 1990s. The third
period covers further expansion of trade liberalisation until the external demand shock from the global
economic crisis in 2008. Period IV corresponds to an environment with considerable external
uncertainty and demand shock due to the onset of global financial Crisis.

Table provides the growth of India’s manufacturing production, in terms of real value added at 2004—05
prices, at sectoral level. Figures in parenthesis are the respective sectoral shares in overall manufacturing
for a given period. For the entire period (i.e., 1980 to 2013), the average growth rate of organised
manufacturing output is around 8 per cent per annum. The manufacturing production grew at this rate
during the 1980s (period 1) but declined to 6 per cent per annum during the 1990s (period I1). However,

production witnessed considerable improvement in the following period as it registered double-digit
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growth rate of 15 per cent per annum during 2007-08. Thereafter, the growth rate declined to the level
witnessed in the nineties.

Trend of manufacturing sector (1980-2013) % per annum

Description (2digit) 1980-90  1991-00  2001-07  2008-13 1980-2013
Food products & beverages (15) 11.5(10.3) 5.8(10.6) 9.1(88) 7.0(87) 84(9.8)
Tobacco products (16) 13.7(1.8) 89(21) 13(21) 3.0(L5) 77(L9)
Textiles, wearing apparel (17+18) 7.4 (149) 8.7(11.7) 8.4(8.1) 104(74) 8.6(10.5)
Tanning & dressing of leather (19) 149 (0.9) 3.4(09) 11.6(0.7) 14.7(0.8) 10.7(0.9)
Wood products (20) 7.6(0.5) -24(0.3) 20.8(0.2) 14.0(0.2) 8.6(0.3)
Paper & paper products (21) 92(19) 71(19) 62(l6) 93(12) 79(L7)
Publishing & printing (22) 0.6(1.9) 19(1.7) 11.1(14) -1.6(09) 28(L5)
Coke, refined petroleum & nuclear fuel (23)  29.2(4.2) 13.5(47) 33.1(11.8) 7.3(11.9) 21.3(7.9)
Chemicals & chemical products (24) 109 (14.6) 9.5(19.9) 7.4 (17.1) 10.5(16.6) 9.7 (17.4)
Rubber & plastics products (25) 13.1(3.0) 10.7(3.2) 11.9(29) 182(3.9) 13.1(3.3)
Non-metallic mineral products (26) 108 (49) 9.1(47) 171(5.1) 0.0(6.0) 9.7(5.1)
Basic metals (27) 8.4(124) 6.4 ( 7) 214 (148) 2.3(129) 94(12.7)
Fabricated metal products (28) 46(29) 82(29) 181(3.00 22(41) 81(3.1)
Machinery & equipments (29+30) 0.1(94) 57(7.6) 124(65 84(76) 7.7(7.7)
Electrical machinery & apparatus (31+32) 124 (6.8) 7.0(72) 157(5.8) 2.6(48) 9.7(6.4)
Medical, precision & optical instruments (33) ~ 9.5(1.2) 18.5(0.9) 20.1(1.0) 36.9(2.5) 19.4(1.3)
Motor vehicles & trailers (34+35) 948.6) 51(79) 204(9.0) 93(9.0) 104(8.5)
Manufacturing sector 8.1 (100) 5.9(100) 149 (100) 5.7(100) 8.4 (100)

Note: Figures in parenthesis are the average share of individual sector in total manufacturing. The growth rates are the simple
average of annual growth over the respective periods. Production data is based on real net value added, base 2004-05=100

Source: Author’s calculation based on data collected from ASI (CSO), various issues.

Even though there is considerable variation in sectoral growth rates, the general trend is similar to the
pattern observed at the aggregate level. For instance, we can notice that relative to period Il, the growth
rates of 13 sectors are relatively higher during period I.

During period Ill, the growth rates improved substantially, as 12 sectors witnessed double-digit growth
rates. However, the growth resurgence did not persist for long as 10 sectors witnessed sharp deceleration
in the final period. For the entire period, nine manufacturing sectors registered double-digit growth rates,
namely leather (11%), coke & petroleum (21%), chemicals (10%), rubber and plastics (13%), non-
metallic minerals (10%), electrical machinery (10%), medical, precision and optical instruments (19%)
and transport equipment (10%). The distribution of manufacturing sector in terms of value added share

reveals that the chemicals sector, with 17 per cent share, is the largest contributor followed by
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machinery, including electrical & non-electrical (14%), basic metals (13%), and textile segments (10%).
The share of non-traditional technology-intensive industries such as chemicals, coke & petroleum and
transport equipment has witnessed a consistent increase during the reference period. On the other hand,
the share of traditional and less-technologyintensive sectors such as food & beverage, tobacco, textiles,
wood & paper products and rubber & plastics, has either declined or remained stagnant during the entire
period. This indicates the changing nature of sectoral specialisation from traditional segment of
manufacturing to more advanced or knowledge-intensive manufacturing activities. Overall, in terms of
robust growth rates and size distribution, the chemicals and capital goods segments have been the
leading sectors in organised manufacturing in recent decades.

In Table 3, the pattern of manufacturing trade by selected industrial sectors is given. In terms of
manufacturing exports share, textiles (20%), chemicals (15%), food & beverage (14%), coke & refined
petroleum (10%) and machinery (9%), constitute the largest share during the entire period of study. The
share of non-traditional export sectors such as chemicals, machinery, coke & petroleum, transport
equipment, etc., have expanded and sustained their relative sizes. In contrast, most of the traditional
export sectors such as food & beverage, textiles, leather, etc., have witnessed a sustained decline in
relative export share during the same period. Similarly, import composition reveals a heavy dependence
on technology-intensive products during this period. Some of the major import sectors are coke &
petroleum, chemicals, basic metals and machinery equipment.

The growth profile of manufacturing exports reveals that most of the sectors have witnessed double-digit
growth rates during various sub-periods. The growth is relatively less impressive during the 1990s as
most of them witnessed considerable deceleration. However, similar to the production case, the exports
of almost all sectors have revived during the third period. However, the contraction in world demand in
period 1V seems to have affected the export prospects, as there was deceleration across sectors, except in
food & beverage, textiles, leather and paper products. Overall, manufacturing exports grew at 18 per
cent per annum during the entire period. In case of

Figure Trend in manufacturing trade (1980-2013) % per annum
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Description (2-digit) Exports Imports

1980- 1991- 2001- 2008- 1980- | 1980- 1991- 2001- 2008- 1980-

90 00 07 13 2013 90 00 07 13 2013
Food products & 448 108 147 227 241 -06 380 109 258 18.3
Beverages (15) (13.5) (184) (10.7) (9.0) (13.6)] (9.7) (5.0)0 (49 (&3) (64
132 63 169 128 11.8) 38.6 233 0606.0 2406 372
09) (02) ©1) (01) (04 (0.0 (©0) (0.0) (©0) (0.0)
Textiles, wearing Apparel  24.0 9.7 79 110 139 553 101 217 9.5 262

Tobacco Products (16)

(17+18) (241) (257) (17.0) (89) (204) (12) (20) (23) @15 (17
Tanning & dressing Of 259 30 111 116 132) 1487 82 191 149 543
leather (19) (144) (74) (42) (22) @1 (02) (O35 (05 (04 (04

36 203 275 159 l6.0, 1091 178 295 229 489
04) (02) ©1) (01 (02 (01 @) @O (©2) (@1
Paper & paper Products 411 336 158 197 296| 168 63 157 151 13.1

Wood products (20)

1) (0.1) (04) (05) (04) (03) (32) (23) (L6) (13) (23)
Publishing & Printing 701 278 113 0.0 32.1) 1206 288 203 -11.6 475
(22) 03) (1L0) (0.8) (0.3) (0.6) (0.4) (09 (L9 (03) (0.9
Coke, refined petroleum 647 125 512 238 38.6| 215 1.8 334 7.6 155
& nuclear fuel (23) (6.6) (28) (13.7) 2(5.0) (10.2)| (17.4) (15.9) (74) (6.1) (12.9)
Chemicals & chemical 277 134 212 171 20.0] 1527 67 215 164 558
Products (24) (11.6) (152) (17.7) (16.6) (14.8) (175) (24.3) (185) (195) (20.1)
Rubber & plastics 227 148 209 178 19.00 702 150 256 1406 339
Products (25) (20) (31) @7) (23) (25)] (06) (10) (13) (14 (10)
Non-metallic mineral 388 218 170 102 23.8 6.4 73 281 137 12.6
Products (26) (L0) (1.9) (1) (13) (15)] (1.3) (07) (09) (0.9 (1.0)

349 172 350 142 258 296 167 284 137 225

Basic metals (27) (B5)  (64) (10.1) (9.6) (68) (137) (162) (21.6) (26.0) (182)

Fabricated metal 345 126 176 16.0 209| 50.0 99 323 121 27.2
Products (28) 40) 1) &3 G2 @O0 @17 (13) (15 (19 (16
Machinery & Equipments 269 82 260 147 18.8) 259 89 274 7.6 17.7
(29+30) (6.6) (47) (B.7) (5b4) (B.7) (175) (15.0) (153) (141) (157)
Electrical machinery & 212 128 273 200 197 354 125 340 103 23.6
apparatus (31+32) (36) (28 G7) (B4 (37 (6.6) (64) (119 (1le) (85

Medical, precision & 1234 171 181 173 496 427 82 234 101 222

Optical instruments 06 (07) (12) (10) ©08) 28 (G2 (G5 (9 3.1)

(33)
Motor vehicles & trailers 9.8 97 299 267 171} 559 129 377 199 325
(34+35) (6.8) 49 (53) (9.2) (6.3)] (6.2) (5.2) (6.6) (7.5) (6.2)
Manufacturing Sector 244 103 205 171 18.0, 13.0 81 259 113 13.9

(100.0) (100.0) (100.0) (100.0) (100.0)| (100.0) (100.0) (100.0) (100.0) (100.0)
Note: Ex= Exports, Im =Imports. The growth is based on simple average annual rates of trade volumes in US $. Figures in

parenthesis are the average shares, in percentage, computed yearly. Source: Author’s calculation based on data collected from
DGCIS and UN Comtrade.

1.2 MATERIALS AND METHODS

Econometric Methodology

We propose to assess the impact of international trade on organised manufacturing sector productivity
using an econometric methodology. We hypothesise that a relatively greater international exposure to
trade will lead to greater productivity in Indian manufacturing. The econometric framework15 relates
productivity growth (P) in manufacturing to the relative import price (RP), import penetration ratio

(IMP), export intensity (EXI), capital intensity (CI) and capacity utilisation (CU). That is,
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P, = f(RP,IMP,EXI,CI,CU) —— — (1)

Where, | refers to manufacturing sector and t refers to year, 1980-2013. The first three trade-related
variables are intended to provide evidences of the theoretical channels. In addition, we include both CI
and CU as additional explanatory (control) variables. The level of capital per worker is an important
determinant of productivity growth. The capacity utilisation variable is expected to control the
procyclical nature of productivity in manufacturing.

The empirical analysis is based on 17 cross-section manufacturing sectors identified at 2- digit level
observed through 1980-81 to 2013-14. The panel is balanced and the statistical inferences are based on
standard panel regression estimation methodology. Panel regression provides robust inference of
parameters by blending the inter-sectoral differences with intra-sectoral dynamics and helps to control
the issue of omitted variable biases arising from unobserved heterogeneity in the regression model
(Hsiao, 2003).

1.3 RESULTS

To study the trade-productivity growth nexus, we use a panel econometric estimation technique outlined
in the methodology. We use the standard longitudinal regression tools on 17 cross-section units
observed during 33 years. For all variables, the “within” variation is found to be larger than the
“between” variation. The relative import price variable has the largest overall variance while the lowest
mean deviation is found in export intensity and import penetration variables. The overall trend of
relative import prices, import penetration, export intensity and capacity utilisation. Since the impact of
trade exposure on productivity can last for more than one period, the trade related variables are also
assigned a lag structure of one to two periods. The econometric model is estimated using the random
effect technique40, based on Hausman specification tests41. Standard errors are calculated using the
Huber-White standard errors technique, which is found to be robust in the presence of panel level
heteroscedasticity and autocorrelation of the unknown form42. The econometric results are discussed in
two sub-parts. Part (a) shows the results based on TFP and part (b) the estimation results for LP. In all
estimates, the coefficient of capacity utilisation (ACU) is positive and highly significant at 1 per cent
level. This confirms our assumption of pro-cyclical nature of productivity in the manufacturing sector.
Similarly, the coefficient of capital intensity (ACI) is found to have a positive and statistically significant
impact on LP— contemporaneously and with lags. For TFP, the coefficient is positive but statistically
not significant. The results provide robust evidence for the positive impact of increased mechanisation
on labour efficiency.

Econometric Results of Trade and Productivity Growth: 2-digit Manufacturing Sector Sample

The random panel estimation results for TFP and LP are given in Table. The results are given in three

columns corresponding to the lag length. In the first period (no lag), we have 561 observations. In the
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second period (1-year lag), we have 544 observations and for the last period (2-year lag), we have 527
observations.
Panel Regression of productivity growth (1980-2013)

Dependent variable: TEFPG based value added framework (Random Effects)

Explanator
Iplmm oy (a) No Lag (b) 1-year Lag (¢) 2-Year Lag
Variables < : < <
ARP 0.006 -0.021 -0.010
(0.023) (0.003) (0.004)
| 7' : . 3’!‘* -0 4 EE
AIMP 0.17‘3 0.67 048.6
(0.175) (0.273) (0.014)
.050* ) N
AEX] OQ 0 0.006 0.326
(0.108) (0.263) (0.432)
ACT 0,0(13 005-1 0,045_%
(0.151) (0.136) (0.145)
ACU 1.089 1.090 1.092
(0.0329) (0.321) (0.320)
onstant 1.171 0.095 1.047
const
(1.00) (0.887) (0.751)
R2 0.21 0.23 0.57
Wald test 30.21 (0.0000)*** 272.09 (0.0000)*** 52.73 (0.0000)***
Hausman 0.13 (0.997) 0.13 (0.997) 0.16 (0.995)
No of observations 561 544 527
No of industry sectors 17 17 17

CONCLUSIONS

The purpose of the present study is to examine the impact of international trade on productivity growth
of the organised manufacturing sector in India. The rationale of the study is based on the various
theoretical propositions which predict that participating in international trade could augment
productivity growth through competition effects, reallocation effects, economies of scale effects and
spill over effects. In contrast to the existing empirical studies on India, we tried to assess the relative
merits of these channels thorough several trade related variables such as relative import prices, import
penetration and export intensity. The empirical assessment is based on a panel econometric estimation of
17 2-digit sectors during the period 1980 to 2013, a period of considerable trade openness in the
economy.

The descriptive analysis reveals that organised manufacturing has witnessed noticeable dynamism in
terms of growth in production, productivity and trade pattern. There is evidence of a change in the
pattern of specialisation—from less technologyintensive/ traditional manufacturing such as food &
beverage, tobacco, wood, etc., to highly technology-/skill-intensive modern activities such as chemicals
and engineering sectors. The compositional shift is relatively higher in domestic production. The growth

in production is accompanied by an expansion in productivity, both TFP and LP, especially during the
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2000s. Trade composition has also shifted towards skill-intensive manufacturing, although some
traditionally competitive and labour-intensive segments such as textiles still dominate the export basket.
The panel econometric results for both TFP and LP reveal evidences of trade-induced productivity gains
in manufacturing. In the short period, there is some evidence of negative economies of scale dominating
from increased competition. However, we find strong evidence of trade-induced productivity gains
operating through imports, especially by intensifying the competitive channels. Apparently, the positive
impact of competition, reallocation and spillover channels from imports is unambiguously robust after 1
year. On the other side, there is less evidence of a sustained productivity improvement from reallocation,
economies of scale and spillovers effects through exports as it was found to be significant only during
the short period. The contemporaneous correlation may be because of the entry of relatively high
productivity firms in the exports business with the expectation of recovering initial sunk costs rather
than pure learning effects after entry. Finally, the empirical analysis reveals that the impact of
international trade on productivity growth in the Indian manufacturing is not static but dynamic in

nature.
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