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CHANGING PATTERN OF INDIA’S HIGH TECHNOLOGY EXPORTS:
A STUDYOF COMPETITIVENESS OF PHARMACEUTICAL PRODUCTS

Manisha® and Sandeep Kaur™

ABSTRACT

Export earnings of India have increased substantially over the years. For active participation in
the global trading system export diversification is essential. Export diversification plays a main
part in the economic growth of the developing countries. These countries try to improve place at
the global level by increase its exports by exporting high technology products. India is no
exception to this. The present study makes trying to look at the strength of pharmaceutical
exports in India’s high technology exports with the US and Russian Federation with the help of
different indices like Revealed Comparative Advantage (RCA), Revealed Symmetric Comparative
Advantage (RSCA) and Intra-Industry Trade (1IT) during 1991-2012. The empirical result of the
study revealed that India has the maximum comparative advantage in pharmaceutical products
with the US and Russian Federation. Further, the result of the study also highlights the positive
impact of TRIPS on India’s pharmaceutical exports. The study also finds that domestic
companies are more R and D oriented than foreign companies. For India to become a top player
in the international business of pharmaceutical sector, the government of India needs to sustain
foreign investments in pharmaceuticals sector so that it would help to meet the practical
knowledge and to generate employment.
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INTRODUCTION

Since the 1960s export promotion becomes the part of economic growth in many countries. For
the growth of agriculture, industrial sector and easingthe balance of payment situation
diversification of exportsis required. The pattern of economic developmentis related to
structural changes in exports and expansion of export diversification worldwide. Developing
countries realized that dependency on exports of primary products would hinder their
development process. As a result, these countries shifted from low technology exports to
medium and high technology exports (Samen, 2010). In spite of whether countries produce
primary products or manufactured goods, it isthe compatibility with world demand that

* Research Scholar, Centre for Economic Studies, Central University of Punjab, Bathinda.
** Assistant Professor, Centre for Economic Studies, Central University of Punjab, Bathinda.
E-mail: kaursandeepOO@gmail.com



118 BUSINESS ANALYST April 2016- September 2016

will determine the growth of country (Ismail, 2013). The picture of global maps of exports has
changed much with the influx of high technology product from the developing countries. The
remarkable change in the export pattern has led economists to question whether the achievement
of high technology exports from developing countries is real or just a ‘statistical
illusion’ (Srholec, 2010). It is an active signal that the emerging economies are actively involved
in the global value chain and compete with the developed countries (Fu et. al., 2010). The trade
of high technology goods provides information about the overall competitiveness and place of an
economy within the global technology market (Tebaldi, 2011). For instance, Falk (2009) most of
the developed countries are not participating in the export of high technology products due to the
technological gap. At the one end of the spectrum are Korea and Singapore, which have the
ability to design, manufacture and export high technology items. Malaysia is somewhere in the
middle while Thailand and Philippines seem to be at the other end with the low capability (Mani
and Romijin, 2004). Like other countries, India’s export growth is also associated with economic
growth. To put its economy on a path of rapid and sustained growth, India embarked on a
process of economic reform and continuous integration with the global economy in 1991
(Batra and Khan, 2005). The main purpose to launch the goal of economic reforms is that it
would help to reach the new technology (Pohit and Basu, 2012). Although, India is progressing
on the path of development, yet its export shares in the global market are still small, with a
modest increase in export of medium and high- technology products (Nayak et. al.,
2013). According to World Development- Indicators 2011, compiled by the World Bank, India’s
high technology exports were 6.87 per cent of its manufactured exports compared to 9.72 percent
in the case of Brazil, 25.81 percent in the case of China, 31.4 percent in the case of Israel &
Japan and 43.39 and 45.16 percent in the case of Malaysia and Singapore (WDI, 2011). Some of
the areas where India is making an impact are computer software, automobiles, and
pharmaceuticals.

According to Euro Statistics (2011), the high-tech product list, based on the calculations of R&D
intensity by groups of product (R&D expenditure/total sales) involves highly skilled workers,
advanced technology, and high cost. The products are divided into nine categories, namely
Aerospace, Computers/Office Machine, Electronic-telecommunications, Pharmacy, Scientific
Instruments, Electrical Machinery, Chemistry, Nonelectrical Machinery, and Armament.
Organization for Economic Cooperation and Development (OECD, 2005) has developed a four-
way  classification-high technology, medium technology, low-medium technology
and low technology. The classification is based on the expenditure on research and development
on the gross output and value added of different types of industries that produce goods for
exports India’s pharmaceutical industry is one of the fastest growing segments of the Indian
economy with an average annual growth rate of 14 percent during 2002-2005 (Green, 2007). The
Pharmaceutical industry grew from mere US$ 0.3 billion turnovers in 1980 to about US$ 21.73
billion in 2009-10. The country ranks 3" regarding the volume of production and 14" largest by
value (Greece, 2007).
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Objectives of the Study

1. To study the trends and growth of India’s high technology exports with the rest of the
world since liberalization.

2. To study the composition and direction of high technology exports of pharmacy products
of India with her two among the top export partners over the period of 1991 to 2012.

3. To analyze the Indian competitiveness and intra-industry trade of pharmaceutical
products with her top two partners.

4. To study the issues of TRIPS with respect to India’s pharmaceuticals exports.

DATA AND METHODOLOGY

This section deals with different sources of data and methodology used in the study for analyzing
the India’s high technology exports of Pharmaceutical products with USA and Russian
Federation.

Data Base

The study mainly covers the period of 12 years, i.e. 1991 to 2012. Keeping in mind the nature of
study, secondary data have been taken from the following different sources:

1. Data for India high technology export performance have been collected from WITS for
1991-2013.

2. Data for different indices like Revealed Comparative Advantage, Revealed Symmetric
Comparative Advantage and Grubel-Lloyd (G-L) index have been collected from WITS
database.

3. Data related to R&D expenditure and export for different Indian companies has been
selected from Prowess database published by Centre for Monitoring Indian Economy.

Methodology

Various trade indices have been calculated to assess the India’s performance of pharmaceutical
exports with her top two exporting partners.

Export Competitiveness

The degree of export specialization of India with the USA and Russian federation is calculated
with the help of two indices, i.e. Balassa’s Revealed Comparative Advantage (RCA) and
Revealed Symmetric Comparative Advantage (RSCA) for the average of five years i.e. 1991-
1995, 1996-2000, 2001-2005, 2006-2010 and 2006-2012 for pharmaceutical products.
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Revealed Comparative Advantage Index

Balassa’s index (1965) of revealed comparative advantage (RCA) has been used to assess a
country’s export potential. A variation of his formula was further interpreted by Donges and
Riedel (1977); Browen (1983) and Vollrath (1991). The RCA indicates whether a country is in
the process of extending the products in which it has export potential, as opposed to the situation
in which the number of products that can have trade prospects with new partners. Countries with
similar RCA profiles are unlikely to have high respective trade intensities unless intra-industry
trade is involved. RCA measures, if estimated at high levels of product disaggregation, can focus
attention on the other non-traditional products that might be successfully exported. The RCA
index of the country i for the product j is often measured by the product’s share in the country’s
exports in relation to its share in the world exports:

RCAij: (Xij/Xit) / (ijlxwt)

Where X;; and X,; are the values of country’s exports of product j and world exports of product j
and where X;; and Xy refer to the country’s total exports and total world exports. A value of less
than unity implies that the country has a revealed comparative disadvantage in the product.
Similarly, if the index exceeds unity, the country is said to have a revealed comparative
advantage in the product. If the value is equal to one, the country’s specialization in a commodity
is identical with the world specializing in that commodity (Balassa and Bauman, 1985). In the
present study, RCA has been calculated for Indian pharmaceutical exports to USA and Russia
Federation.

RCA;= (Xijo/Xith) / (Xwjk/Xwr)

Where,

RCAij, - India’s RCA in USA/Russia

Xijp — India’s exports of commodity j to USA/Russia
Xiw — Total exports of India to USA/Russia

Xwjk — World’s exports of commaodity j to USA/Russia
Xwik — Total exports of world to USA/Russia

RCA suffers from the problem of asymmetry as the ‘pure’ RCA is basically not comparable on
both sides of unity. A country is said to be under-specialized in a given sector if the values of
index ranges from zero to one; while the value of the index ranges from one to infinity, if the
country is specialized in that particular sector (Burange and Chanda, 2008). Dalum et al. (1998)
recommended a methodology to make the index symmetric, and the new index is called
‘revealed symmetric comparative advantage’ (RSCA). Mathematically, it is:

RSCA= (RCA-1) / (RCA+1)

The range of value lies between -1 and +1. Commodity is said to have a comparative advantage
in its exports if the RSCA value is positive and vice versa.
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Intra — Industry Trade (11T)

Intra-industry trade arises if a country, in the same period, imports and exports similar types of
goods or services. Similarity means goods or services taken from the same sector/industry. T
allows a country to take advantage of larger markets. Most commonly used index to measure the
IIT is Grubel- Lloyd (G-L) index. G-L Index computes the ratio of net exports in a commodity
category to its total trade, i.e.

NTi=1- {1 X5-My; | 1 (Xi+Mip)}

Where, Xj; and M;; are country j’s exports and imports of industry i respectively. I1T;=1 if trade
in all industries is intra-industry (i.e. Xj=M;; for all i) and 11T;=0 if trade in all industries is inter-
industry (i.e. either X;=0 or M;=0 for all i). As Grubel and Lloyd (1975) point out, this
measurement of 1T will be affected by the size of the overall trade imbalance of the country.
The greater the imbalance, the more significant will be the share of net trade and smaller share of
IIT (Bruhart, 1995; Stone and Lee, 1995). IIT is driven by economies of scale and commodity
gains. By being engaged in IIT, a country can reduce the number of similar products it produces
and benefit from scale economies and specialization. A higher IIT value suggests that these
sources of gains are being exploited. It also indicates that the adjustment cost would be lower
when compared to inter-industry trade in the process of trade expansion. It is based on the
Grubel-Lloyd (G-L) formula; G-L index for bilateral trade is used to find out the inter- industry
trade between India and USA and Russian Federation. It is a modified form used by Sahoo et.
al., (2009). The formula is:

GL=1-{|Xii-M;il} / (Xij*+Mii)

Where, GL;- G-L Index for India-USA and India Russian Federation Bilateral Trade; Xj-Exports
of India’s pharmaceutical product to USA and Russian Federation; M;- Imports of India’s
pharmaceutical product from USA and Russian Federation; Compound Growth Rate: To
calculate the compound growth rate for different indicators used in the study, the following
formula has been used is Y= AB'. Where A and B are parameters, Y is the dependent variable,
and t is time variable. The compound growth rate is equal to the estimated value of B, the

compound growth rate is equal to (é—l) xlOO.I% is estimated value of B. Selection of Indian

Companies: Indian companies have been selected to compare the R and D expenditure and their
exports from Prowess database. There are nearly 5000 manufacturing firms in Bombay Stock
Exchange (BSE) which are filtered on the basis of two steps, first we excluded those companies
which have zero or less than zero sales during any year of study period, secondly, there is the
exclusion of all those firms which have nil foreign equity in any year of study period.

GROWTH AND PERFORMANCE OF INDIA’S HIGH TECHNOLOGY EXPORTS

Table 1 depicts the growth and share of different components of India’s high technology exports
to the World for the period of 1991 to 2012. The average percentage share of pharmacy i.e. 34.92
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percent seem to be the highest, followed by chemistry (30.51 percent), computer office machines
(12.10 percent), aerospace (6.31 percent), scientific instruments (5.57 percent), electronics tele-
com’s (4.36 percent), non- electrical machinery (4.15 percent), electrical machinery (1.87
percent) and armaments (0.22 percent) during the whole study period. The compound growth
rate in aerospace is found to be highest with 12.66 percent followed by armaments (12.59
percent), scientific instruments (12.02 percent), pharmacy (11.78 percent), electrical machinery
(11.66 percent), non electrical machinery (11.54 percent), electronics tele-com’s (11.16 percent),
chemistry (11.07 percent) and computer office machines (10.91 percent) during the study period.
From the above description of the Table 1, pharmaceutical products seem to be most important in
terms of value as well as size.

Table 2 depicts the direction and volume of India’s pharmaceutical exports with its top ten
exporting countries. United Kingdom seems to have the lowest variations in imports of India’s
pharma products. On the other hand, the increasing share of USA in India’s pharma products
reflects the better trade relations of USA with India. Thus, it is evident that USA is the top most
exporting destinations of India’s pharmaceutical exports followed by Russian Federation with an
average share of 30.30 percent and 17.5 percent respectively, in total exports since 1991 till
2012.

Table 3 shows the India’s exports of pharmaceutical products to the USA for the period of 1991
to 2012. The compound growth rate is the highest of product ‘Insulin retail pack’ followed by
‘Cortisone derivatives’, ‘Streptomycin’s and their derivatives’, ‘Other hormones non retail’,
‘Insulin formulated and bulk’, “‘Antibiotics n.e.s retail’, ‘Penicillin/Strept retail’ and ‘Antibiotics
n.e.s non retail’. Their compound growth rates found to be 19.06 percent, 18.42 percent, 16.60
percent, 15.93 percent, 15.49 percent, 14.82 percent, 14.60 percent and 13.61 percent
respectively. The average share is the highest of product ‘Antibiotics n.e.s retail’ (33.40 percent)
followed by ‘Penicillin/strept retail” (19.00 percent), ‘Other antibiotics, bulk’ (8.76 percent)
‘Other hormones non retail’ (7.35 percent), ‘Antibiotics n.e.s non retail’ (6.61). These are
important commodities in India’s exports to USA throughout the period.

Table 4 portrays the India’s import values of pharmaceutical products from USA for the period
of 1991 to 2012. The overall compound growth rate is found to be greater for *Pencillines/Strept
retail” with 14.26 percent, followed by ‘Hormone n.e.s retail pack’ (14.13 percent), ‘Antibiotics
n.e.s non retail’ (12.94 percent annual growth) and ‘Glycosides and derivatives’ (12.90), ‘Insulin
and salts’ (12.29), “Insulin retail pack’ (11.91), ‘Blood/Toxin/Cultures’ (11.54) and ‘Hormone
n.e.s retail pack’ (11.30) during 1991 to 2012. This shows the changing important pattern of
India pharmaceutical products from USA.

Table 5 shows the India’s exports of pharmaceutical products to the Russian Federation (US$
thousand) from 1992 to 2012. The highest compound growth rate of exports is found for
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‘Antisera/blood fracture/vaccine’ (13.38) followed by ‘Blood/Toxin/Cultures’ i.e. (13.15),
‘Glands etc. and extracts’ (12.26), ‘Streptomycin’s and derivatives’ (12.04), ‘Glycosides and
derivatives’ (11.91), “‘Hormones ach retail pack’ (11.87) and “Penicillin/strept retail’ (11.73). The
average share of exports is the highest of ‘Antibiotics n.e.s retail’ (26.00 percent) followed by
‘Antisera/blood fracture/vaccine’ (19.18 percent), ‘Hormone n.e.s retail pack’ (14.48 percent),
‘Insulin retail pack’ (13.28 percent), “Hormones ach retail pack’ (8.52 percent), ‘Penicillin/strept
retail’ (5.13 percent) and ‘Blood/Toxin/Cultures’ (4.46 percent). Hence it is concluded from the
table that India’s exports of pharma products are increasing, however the highest exports are of
‘Antisera/Blood fracture/Vaccine’.

Table 6 depicts India’s imports of pharmaceutical products from Russia Federation during 1992
to 2012. The Compound Growth rate of Indian pharmaceutical imports from Russian Federation
has been found the highest for ‘Glands etc. and extracts’ (26.93) followed by
‘blood/toxin/cultures’ (11.98) and ‘Other antibiotics, (bulk)’ (10.77). The average share of
imports is the highest of *Other antibiotics, (bulk)’ (49.69 percent) followed by ‘Pencillines and
derivatives’ (29.27 percent) and ‘Glands etc. and extracts’ (20.04 percent). And others have a
very less average share in imports. ‘Blood/Toxin/Cultures’, ‘Antibiotics n.e.s retail’, ‘Insulin
formulated, bulk’, *‘Other hormones non retail’, “Insulin retail pack’ and ‘Hormone n.e.s retail
pack’ have specialization and their imports are less as compared to “Pencillines and derivatives’,
‘Other antibiotics (bulk)’ and ‘Glands etc. and derivatives’ respectively. It is clear from the
above analysis that greater RSCA value with Russian Federation has been in the ‘Pencillines and
derivatives’, ‘Penicillin non retail’, “‘Antibiotics n.e.s non retail’, ‘Antibiotic n.e.s retail’ and
‘Other hormones non retail” throughout the study period.

TRADE COMPETITIVENESS OF INDIA WITH THE USA AND RUSSIAN
FEDERATION

Table 7 showed India’s Revealed Comparative Advantage and revealed the symmetric
comparative advantage in Pharmaceutical products with the United States of America and
Russian Federation for the average of five years i.e. 1991-1995, 1996-2000, 2001-2005, 2006-
2010 and 2006-2012 for pharmaceutical products.

During 1991-1995, among 21 pharmaceutical products, India has the greatest RCA and RSCA
with the USA in “Insulin and Its Salts’ (12.73 percent). During 1996-2000, the highest RCA of
India with USA is found for Insulin formulated bulk (46.15 percent). Similarly, during the 2001-
2005 “Other hormones nonretail’ have the highest revealed comparative advantage. During 2006-
10, India has registered significant extent of competitive advantage for ‘Insulin formulated bulk’
i.e. 50.10 which is increased by 1.01 percent in 2006-12. It is clear that India has a greater power
for “Insulin formulated bulk” followed by ‘Penicillin nonretail’ and ‘other hormones nonretail’
throughout 2000-2012. The Table also shows India’s Revealed Comparative Advantage and
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RSCA in Pharmacy Sector with Russian Federation. In 1992-1995, India had greater RCA with
Russian Federation in ‘Insulin formulated. Highest comparative advantage has accounted in
‘Other hormones nonretail’ (189.58) in the 2006-2010. While in 2006-2012, India again
registered significant extent of competitive advantage for ‘Other hormones nonretail’. From the
above description of Table 7, highest comparative advantage of India with Russian Federation is
in the ‘Insulin formulated bulk’ during 1992-2005.

Intra-Industry Trade Index (I1T)

Table 8 highlight values of intra-industry trade measured by the GL index between India and
USA, India and Russian Federation for the average of 1991-1995, 1996 -2000, 2001-2005 and
2006- 2012. During 1991-1995, the level of intra-industry trade shows that it is the highest for
‘Hormones n.e.s retail pack’. ‘In 2006-2012, it is found to be highest for ‘other antibiotics
(bulk)." During 1992-1995, intra-industry trade between India and Russia Federation is found
zero for other hormones/devices, etc., glands, etc. and extracts, Antibiotic n.e.s retail, retail
insulin pack, other hormones nonretail and hormone n.e.s retail pack as for these commodities
India does not depend on Russia. It is found to be the highest for ‘Pencil lines and derivatives.'
During 2006-2012 largest intra-industry trade between India and Russian Federation is found in
‘Other Antibiotic bulk.'

TRIPS ISSUES AND INDIAN PHARMACEUTICAL EXPORTS

India has a competitive strength in the export of pharmaceutical products which is one of the
categories of the high technology sector. Due to many factors, such as an increase in their
production, their low prices at the international market, an increase in their R&D expenditure,
etc. India has a unique position in the pharmaceutical industry in the world as especially in the
production of generic medicines, which offer drugs at lower prices. For all this, credit goes to the
India Patents Act that of 1970 (Deolalikar & Evenson, 1989). The pharmaceutical industry is one
of the world’s most research-intensive industries, which is making enormous contributions to
health care. To offer incentives to innovators to undertake research, many countries, especially
the developed ones a tradition of strong patent protection. The patent system has become more
prevalent after the establishment of Trade-Related Intellectual Property Rights (TRIPS). The
Agreement of the World Trade Organization (WTO), made it compulsory for WTO members to
include drugs/medicines in their regime for product and process patents (Nair, 2008). India
signed the TRIPS Agreement in April 1994. In March 2005, India fulfilled the amendment of the
Patent Act of 1970 to meet the terms of the TRIPS Agreement. It introduced product patents for
drugs, foods, and chemical product. An immediate consequence of the TRIPS agreement was to
be a sharp increase in the prices of invented drugs (Ramani & Maria, 2005). After 2005, India’s
leading pharmaceutical companies recognized that if they want to survive as global players they
require R&D capabilities. On the other side pharmaceutical companies also work at lower profit
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margins than their western counterparts. Traditionally, the majority of India’s pharmaceutical
R&D spending was concentrated on reverse engineering. To comply with the WTO’s TRIPS
agreement, India has reintroduced product patent protection in pharmaceuticals from 1% January
2005. As a result the most important Indian pharmaceutical company is focusing on R&D.
Many MNCs began re-entering the Indian pharmaceutical market by setting up their
manufacturing and R&D facilities (Correa, 2000). R&D expenditure and R&D intensity of
Indian domestic companies is higher as compared to foreign firms. Since, the TRIPS Agreement,
it has increased not only in the Indian domestic companies, but also of Indian foreign companies
but not in great extent. After the implementation of TRIPS in India, foreign pharmaceutical
companies are putting less investment in Indian Pharma Industry due to two reasons. Firstly, they
are not much confident about the returns and profits. Secondly, they are getting no incentives for
development of Indian R&D and train Indian people with the high-tech knowledge or are
pretentious about their R&D activities based in India. Therefore, R&D intensity could not grow
faster. The result of all other firms revealed that with an increase in the intensity of R&D of the
firms, export performance of these companies has also increased such as Cipla Ltd., Merck
Ltd., Mylan Laboratories Ltd. and Biocon Ltd. Export performance of Cipla Ltd., Merck
Ltd., Mylan Laboratories Ltd. and Biocon Ltd. also has gone up during the same period
proportional to the R&D intensity. Since TRIPS enforcement in India, firms have started to
spend more money on R and D. This is evident from Table 9 that companies like Cipla Ltd.
and Biocon Ltd are not investing in Rand D till 2004, but since 2005, their intensity sharply
increased. Highest average share in R & D intensity during 2000- 2012 is found for Ranbaxy.
The average share of exports is also higher for Indian Ranbaxy Laboratories.
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CONCLUSION

Analysis of the study indicates that among the exports of high technology products, the country has
the highest share in pharmaceutical sector from 1991 to 2012. USA is the top most destinations of
India’s pharmaceutical exports followed by the Russian Federation. Commodity wise analysis of
India’s pharmaceutical exports to the USA indicates that India has the highest share in the exports of
product ‘Antibiotic n.e.s retail’ followed by ‘Penicillin/strept retail’ ‘Similarly, in case of Russia,
India has the highest average share in the export of ‘Antibiotic n.e.s retail’ followed by
‘Antisera/blood fracture/vaccine’. The study revealed that India has competitive gain with the USA
and Russian Federation is found for the “Insulin formulated bulk’. Results show that value of intra-
industry trade between India and USA is the highest for ‘Hormones n.e.s retail’ throughout the study
period. It has maintained its position throughout the study period as its intra-industry trade index has
been found maximum in many years. After 2005, Indian leading pharmaceutical companies
recognized that they could not survive as global players without the contribution of R&D
capabilities. India started to increase expenditure in R&D as a result an increase in the production
and exports of pharmaceutical products. The pharmaceuticals sector, where India has emerged as the
most reliable supplier of quality generic drugs to Russia, has potential for further cooperation. Under
Pharma 2020 program of the Russian Government, which aims at developing the domestic
production base, leading Indian Pharma companies have started engaging with Russian partners to
consider possibilities of joint investments. Thus, it is clear that the introduction of the TRIPS
Agreement, which mainly concerns product patents, has increased the length of the patent to twenty
years and affected India’s pharmaceutical sectors. Under Indian Patent Act of 1970, a product patent
was not allowed for pharmaceutical products, agricultural products, food products and any chemical
products. It seems from the preceding sections that grant of intellectual property rights for an
invention is necessary for the domain of the pharmaceutical sector. Though it creates a short term
monopoly and loss in social welfare, the long-term benefits are enormous. Secondly, the idea of
making India compliant with TRIPS policy thereby is attracting more foreign direct investment or
multi-national corporations in this sector need to be looked into carefully.
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