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Abstract 
 

Foreign Direct Investment (FDI) is widely considered to be beneficial for the host economy 

since it can result in positive externalities (spillover effects) through various transmission 

channels, for instance, transfer of technology, increased competition and imitation effects. 

This study analyses intra- industry spillover effects of FDI in the pharmaceutical industry in 

India. A literature review, interviews and an econometric analysis are carried out in order to 

examine FDI’s impact on the industry. The Indian pharmaceutical industry has developed 

through a range of governmental incentives and, foreign firms that have invested in the 

industry have additionally contributed to the growth. The results are mixed. Spillover effects 

are visible in many of the spillover channels from FDI and the regression results show that 

firms with foreign ownership experience higher productivity levels. However, the correlation 

between FDI and productivity in domestic firms is insignificant, due to various reasons 

depending on whether the benefits from FDI are materialized, local firms’ absorptive 

capability and factors such as the market structure, competitiveness, trade and technological 

policies. It is in the interest of the state to provide public policies and a sound economic 

environment to encourage benefit from FDI. Therefore public policies are also taken into 

consideration in this study.  

 

 

Keywords: Foreign Direct Investments, FDI, spillover effects, India, pharmaceutical 

industry, public polices 
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1. INTRODUCTION 
 

Foreign Direct Investment (FDI) is often seen as a major element in the host country’s 

industrial development and growth and its increasing role in international production has 

raised interest in its effects on the host economies. Besides providing capital inflow, the FDI 

can offer foreign technology, managerial skills and improvement of the international 

competitiveness of domestic firms. Many standard models of Multinational Corporations 

(henceforth MNCs) assume that they possess superior assets such as knowledge, patents, 

trademarks and exclusive technology, which might “spill over” to the host economy and 

firms. The positive externalities from FDI, often referred to as spillover effects, are assumed 

to cause the domestic companies’ productivity level to increase. By reason of the scope of 

spillover effects from foreign firms, many governments have been taking action to stimulate 

foreign investments. India is one of many developing countries that have started an economic 

liberalization reform in the recent decade. Promotion of FDI forms an integral part of India’s 

new economic policies and the inflow of FDI has increased since it started to liberalize its 

economy in the beginning of the 1990s.   

 

This is a study of FDI and spillover effects in the pharmaceutical industry in India. Horizontal 

productivity spillover effects of MNCs, to the domestic Indian pharmaceutical firms, are 

analyzed and potential transmission channels through which spillover effects might occur are 

studied. The pharmaceutical industry is severely technological and capital intensive and India 

is one of very few developing countries that have a comparative advantage in the industry. 

India’s pharmaceutical industry is an example of successful development in a highly science 

based technology sector. The government of India has promoted industrial development 

through a wide range of policies to strengthen the domestic industry. The growth in the 

industry since India’s independence in 1947 makes it interesting to study foreign firms’ 

impact on the development, since they have been a part of the foundation. 

 

The impact of FDI on the host economy is widely discussed in the academic literature, since 

empirical studies have shown both positive and negative results of spillover effects. It is 

therefore important to analyze the role of existing FDI in a country to make FDI more 

effective for the local economy. Public policies in this field are therefore also analyzed. India 

strengthened its patent regime in 2005 and an increase of FDI into India in the pharmaceutical 
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sector is expected. The potential increase of foreign participation in the pharmaceutical 

industry makes it interesting and important to study public policies, which can be decisive for 

whether spillover effects take place or not.  

 

1.1 Statement of purpose 
The purpose of this paper is to analyze what impact FDI has on India’s domestic 

pharmaceutical industry through spillover effects. It will mainly focus on the intra- industry 

spillover effects and channels through which spillover effects might occur from the FDI to the 

local industry. Interviews and a literature review have been carried out for this purpose. A 

regression analysis is also carried out to determine if foreign ownership has any effect on the 

productivity of the domestic firms, i.e. if spillover effects exist in the pharmaceutical industry. 

The second aim is to determine and analyze India’s policy environment in which spillover 

effects might be materialized. However, the main focus is the spillover effects, while public 

policies regarding FDI and spillover effects will be discussed throughout the paper. Several 

recommendations are made in the last chapter. 

 

The main questions, that this study attempts to answer, are the following: 

 

 Are there spillover effects observed from FDI in the Indian pharmaceutical industry? 

 What characteristics do spillover effects in the Indian pharmaceutical industry have? 

 Does foreign ownership in the Indian pharmaceutical sector affect the productivity of 

domestically owned firms in the industry? 

 How can public policies help to maximize spillover effects in the Indian pharmaceutical 

industry? 

 

1.2 Disposition 
The paper starts with a theoretical chapter, which defines FDI, spillover effects and 

governmental policies from a theoretical point of view. In chapter three, the characteristics of 

the pharmaceutical industry are clarified. The history and development of the pharmaceutical 

industry in India are also described. Chapter four focuses on FDI in the pharmaceutical 

industry in India. Additionally, the market structure and the competitive environment in the 

industry are brought to light. In chapter five, a qualitative analysis is carried out and the 

transmission channels, through which spillover effects may be generated from FDI in the 
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pharmaceutical industry, are observed. In this chapter, the first and second questions stated in 

this paper are examined and discussed. Chapter six focuses on the third question and an 

econometric study is carried out, in order to determine if there are any productivity spillovers 

from FDI in the industry. Lastly, conclusions are presented in chapter seven. Also, 

recommendations are made on how public policies in India can facilitate spillover effects in 

the pharmaceutical industry.  
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2.  THEORETICAL ASPECTS OF FOREIGN DIRECT 

INVESTMENT AND SPILLOVER EFFECTS 
 

The following chapter will give a definition of Foreign Direct Investment and the theoretical 

aspect of why firms decide to invest abroad as well as the host country’s motive to attract 

FDI. The theory of spillover effects and transmission channels, through which spillover 

effects might arise, are identified. Earlier empirical research will be clarified and different 

outcomes in earlier research are explicated. Finally, public policies, which are sometimes 

used to maximize spillover effects, are described.  

 

2.1 Definition of FDI 
A foreign investment could be a direct or portfolio investment. A direct investment is an 

acquisition or construction of physical capital by a firm from one (source) country in another 

(host) country. The FDI is an investment that involves a long- term relationship and control 

by a resident entity of one country, in a firm located in a country other than that of the 

investing firm. There is more involved in the direct investment than only money capital, for 

instance, managerial or technical guidance. FDI is generally defined as resident firms with at 

least 10% of foreign participation (UNCTAD, 2002).  

 

There are numerous ways a multinational can enter a foreign market. Different types of FDI, 

that involve different levels of control and risks, are the following. Green field investment is 

when a company establishes a subsidiary in a new country and starts its own production. 

Greenfield investment involves construction of a new plant, rather than the purchase of an 

existing plant or firm. This kind of investment involves large risk and set up costs since the 

foreign firm most likely does not have an existing distribution network, local management 

skills or enough legislation knowledge. But on the other hand the foreign firm has more 

control. Brown field investment is FDI that involves the purchase of an existing plant or firm, 

rather than construction of a new plant. Joint venture is an equity and management 

partnership between the foreign firm and a local entity in the host market. Many host 

countries encourage the formation of joint ventures, as a way to build international 

cooperation, and to secure technology transfer (Samli & Hill, 1998). Typically, the foreign 

partner contributes financial resources, technology or products and the local partner provides 

the skills and knowledge required for managing a firm in the host country. 
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2.2 Factors behind FDI- why firms decide to invest abroad  
Foreign direct investment has accelerated remarkably in the last decades and many of the 

major corporations of most developed countries have taken their production of goods to many 

diverse parts of the world. Investments are most likely to take place where location and 

comparative advantages are present and FDI will presumably be concentrated to the regions 

where the industry in question is most efficiently performed. In order to compete in foreign 

markets, multinational companies take advantage of their firm- specific resources, such as 

technological and marketing expertise (Blomström & Kokko, 1997). 

 

There are several reasons for a firm to undertake foreign direct investment. FDI can be 

market- seeking (horizontal) or resource- seeking (vertical) FDI. Market- seeking FDI takes 

place when a MNC invests because of local market size, prospects for market growth, 

transportation costs and the need to be close to potential customers. The aim for the MNC is 

often to reduce costs by avoiding tariff and transportation costs and also to be able to meet the 

local markets’ need better than through export. Resource- seeking FDI seeks comparative 

advantages such as access to raw material, cheap input and low cost of labour. Furthermore, 

FDI is a way for firms to avoid trade barriers in order to serve foreign markets and the 

theoretical aspect of FDI has traditionally regarded trade barriers and tariff jumping 

(Blomström & Kokko, 1997). Nonetheless, the tariff jumping perspective has been challenged 

by the argument of internalizing firm- specific intangible assets, which is described in the 

next section.  

 

2.2.1 The OLI- Criterion  

There are different explanations for why firms choose to produce abroad instead of exporting 

or entering into a license agreement with a local firm. According to Dunning (1993) there are 

three conditions, called the OLI- criterion, which must be satisfied for a firm to take on FDI. 

Ownership: The foreign company must be able to compete with the local producers. This can 

be achieved through firm- specific assets or skills such as management and technological 

advantages. Patent and brand name could also give the foreign firm a competitive advantage 

in the local market. Location: Location advantages, such as natural resources, access to the 

local market, different factor prices, exchange rates and transportation determine the 

placement of the investment. Other factors that determine the location of FDI are the host 

country’s policies regarding FDI, trade barriers, taxes and political stability. It must be more 

profitable for the firm to produce in a specific location abroad than at home. Internalization: It 
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must be more valuable for the firm to keep its ownership rather than approach foreign markets 

through licensing or selling technology to local entrepreneurs. This could be the case if the 

firm wants to prevent the technology or assets from being imitated by competitors. 

Internalization refers to benefits that a firm gains from keeping multiple activities within the 

same organization. Dunning (1993) claims that all of the three criterions must be fulfilled for 

a firm to invest in a certain country.  

 

2.2.2 Investment incentives 

Dunning' s OLI- theory is mainly based on characteristics in the host country and the MNCs 

are, according to this theory, attracted to a specific location by reason of strong economic 

fundamentals in the host country, for instance pool of skilled labour, infrastructure, political 

and economic stability. These factors are still relevant for the location of FDI but the 

importance of investment incentives have increased over the years. Governments around the 

world have lowered entry barriers to encourage more foreign investments and created specific 

“FDI incentives” to attract foreign capital. Investment incentives can take the form of; tax 

holidays or lower taxes, financial incentives in the form of grants and loans to the foreign 

companies, market preference, preferential tariff regime, cutting of red tape, and investment 

in infrastructure. FDI incentives are very common around the world, both in developed and 

developing countries. According to UNCTAD (2001) very few countries compete for FDI 

without subsidies today. A report from 2001 shows that 95% of all changes in national FDI 

legislation during the 1990s were favourable to foreign investors and most of the changes 

regarded FDI promotions and different incentives (UNCTAD, 2001). The reason why 

countries try to attract foreign capital is mainly based on the expectation of positive spillover 

effects of FDI. 

 

2.3 Spillover effects from FDI 
FDI is often seen as a catalyst for a country’s development and economic growth, which is the 

reason for attracting FDI to the country. There is extensive economic literature that stresses 

the importance of FDI and its spillover effects to the host economy. Reasons for the 

importance of FDI is not only the fact that the foreign investor finances the “hardware” such 

as investment in new plants and equipment, but FDI can be a major transfer of technology, 

knowledge and capital for the host industries. With FDI comes financial and managerial 

resources, access to larger markets, technical assistance and strategic assets, for instance; 
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brand name, which can give the host firms, domestic and international, comparative 

advantage. Spillover effects may take place when the entry or presence of foreign firms leads 

to productivity and efficiency benefits in the host country’s local firms (Blomström & Kokko, 

1997). A positive spillover occurs when “local firms benefit from the foreign investment 

enterprise superior knowledge of product or process technologies or markets, without 

incurring a cost that exhausts the whole gain from their improved performance” (UN-ECE, 

2001, p. 2).  

 

2.3.1 Different forms of spillover effects 

There are several ways spillover effects from FDI have been examined in previous work. One 

can study spillover effects from two main approaches; the direct and the indirect approach. 

One common way to examine spillovers is through statistical studies, where spillover effects 

are directly linked to foreign presence (Blomström et. al. 1999). The aim of the direct 

approach is often to relate productivity measures of domestic firms to the presence of the 

MNC. The most frequent method used is to estimate production functions, in order to evaluate 

how foreign presence affects the productivity in an industry (industry level studies) or the 

productivity of locally owned firms (micro level studies). Econometric studies of spillover 

effects may reveal the overall impact of foreign presence on the productivity of domestic 

firms, but they are usually general and do not say how the effects come about (Blomström & 

Kokko, 2003). In previous studies different techniques and variables have been used for the 

econometric models, which can be an explanation for the different outcomes (Görg & 

Greenaway, 2001). 

 

A case study, which identifies potential transmission channels of spillover effects, is another 

way to study spillover effects. This way to analyze spillover effects is an indirect approach, 

the objective being “to identify channels through which FDI spillovers might be realized and 

then evaluate the robustness of those channels” (Blomström et al. 1999, p.14). Through case 

studies, different aspects of the interaction between the MNCs and host country residents that 

are related to spillover effects are examined (Blomström et. al. 1999). Case studies provide 

much detailed information about the different channels in one sector, but it can be difficult to 

draw general conclusions from them. 
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2.3.2 Inter- and intra industry spillover effects 

The spillover effects of foreign firms to the local industries can be divided into two groups; 

Inter- and intra- industry spillover effects. Inter- industry (vertical) spillovers occur through 

foreign companies’ impact on the local suppliers. Vertical spillovers take place when the 

foreign firm and a local supplier, in different industries, are engaged in a long- term 

relationship. Inter- industry spillovers appear through creation of linkages between the foreign 

company and domestic firms and it is a process that is usually multi- sectorial. Spillovers 

occur when the local suppliers have to meet the demand from the foreign firm in the form of 

higher quality, price and delivery standards (Smarzynska, 2002). Another implication of inter- 

industry spillover effects is the increased demand by the MNC for local intermediate inputs, 

thus increasing production possibilities in the host economy. If the foreign firms use 

intermediate goods, produced by domestic firms, spillover effects may arise when FDI allows 

domestic suppliers to expand their production and thus reduce their average costs due to 

increasing returns to scale (Barrios, 2000). Moreover, if there is a technology gap between the 

foreign and the domestic firms, there is potential for technological improvement in the host 

economy. The local firms must upgrade their products in order to meet the foreign firm’s 

demand for advanced products.  

 

Intra- industry (horizontal) spillovers result from the presence of MNCs in a particular sector 

and its influence on the host industry’s competitors. Five transmission channels, through 

which intra- industry spillover effects might occur, are (i) competition (ii) demonstration and 

imitation effects (iii) transfer of technology and R&D (iv) human capital and labour turnover 

(v) industrial management2 (Blomström et al. 1999).  

 

Competition 

It is likely that the MNC has advantages that overcome potential entry barriers when entering 

a new market3. Advantages, such as financial means, capital, R&D and technological 

domination, consequently increase the competitive environment in the host economy (Görg & 

Strobl, 2001). Increased competition in an industry forces less efficient domestic firms to take 

on more efficient production, which can be welfare enhancing for the economy. The superior 

technology of the foreign firms may stimulate domestic efforts to compete, which may for 

                                                 
2 In the academic literature there are many approaches to possible spillover channels from FDI. However, in this 
study, five of these are chosen in order to analyze further.  
3 For instance, lack of knowledge of consumer and factor markets, regulations and favor of local governments. 
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example lead to new innovations. Since MNCs are likely to have a technological advantage, 

local firms might be forced to invest in additional human and physical capital, in order to 

raise productivity and to be able to compete with the MNC. The entry of a foreign affiliate 

can create or intensify competitive pressure on local firms and stimulate them to use existing 

resources more efficiently.  

 

If monopoly or oligopoly dominates the industry, the entry of foreign companies can break 

the inefficient market structure. In addition, if the competitive environment in the host 

country is high, the MNCs must bring in relatively new and sophisticated technology from 

their parent firm to keep their market share. Consequently, the scope for further spillover 

effects is increased. Sjöholm (1999) finds more extensive spillover effects of FDI in industries 

where the domestic competitive environment in the industry is high. Since the MNC produces 

in competition with domestic firms, the latter must use their technology more efficiently; 

consequently elimination of inefficient firms is the result of FDI. However, increased 

competition could be negative for the domestic firms, if the market is populated with 

inefficient domestic firms, since the MNCs can sweep them out (Taymaz et. al. 2004). 

 

Demonstration and imitation effects 

MNCs have advantages due to their possession of proprietary technology, management and 

marketing skills. Through FDI, these skills are brought into the host economy. Domestic firms 

can consequently observe the foreign firms’ techniques and later imitate them. Demonstration 

and imitation spillover effects represent “learning by watching effect” (Blomström et. al. 

1999). Due to the foreign firms’ superior knowledge and technological advantages, spillover 

effects can occur through adoption of such new technology and knowledge. Technological 

spillover effects may occur through imitation, reverse engineering and copying of foreign 

companies’ products or production processes. Knowledge is rarely available on the market 

but through reversed engineering or hiring foreign employees, with the “proper” skills, it is 

possible for the local firm to copy products and production processes. Imitation of already 

existing products might lead to technological progression for the local companies.  

 

Imitation is a primary transmission mechanism of FDI to local firms and especially reverse 

engineering for technology transfer of new products and processes in a north- south 

perspective. Any upgrading of local technology deriving from imitation could result in 

productivity spillover from foreign to the local firms (Görg & Greenaway, 2001). 
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Additionally, MNCs tend to export lots of their products, and thus there is scope for spillover 

effects through imitation of how to enter export markets, international marketing techniques 

and distribution networks (Görg & Greenaway, 2001).   

 

Transfer of technology and R&D 

Technology can be characterized as “technical knowledge applied in the production of any 

article of commerce” (Naravana, 1984, p. 87). Many standard models of MNCs assume that 

they possess knowledge assets, for instance patents, trademarks and exclusive technology. 

MNCs are usually Research and Development (R&D) and capital intensive, hence a potential 

source of intra- industry spillover is the transfer of production and process technology from 

MNCs to the domestic companies. The foreign firms make the domestic players aware of the 

existence of the technology and the MNCs are likely to speed up the domestic firms’ 

technology. Enhancement in technology enables firms to increase productivity and build 

competitiveness in new areas (Mansfield & Romeo, 1980).  

 

Technology and productivity gaps between the foreign and local firm may stimulate spillover 

effects. If a technology gap exists we should expect to find some differences in productivity 

and innovations between foreign owned and domestic firms. If the local firm is less 

productive than the foreign firm, there is scope for it to catch up, by imitating the technology 

of foreign leaders. Blomström (1986) found that multinationals acted as a catalyst for the 

Mexican manufacturing sector and that there was productivity convergence between Mexican 

and American firms in several industries. However, there is a risk that the MNCs’ advanced 

technology is beyond the local firm’s absorptive capacity, which could lead to adverse 

consequences for the domestic firms’ market position (UN-ECE, 2001).  

 

Another activity, that could stimulate spillover effects and technology transfer, is the R&D 

performance that the MNC may undertake in the host country. The MNCs are often very 

R&D intensive, but generally concentrate most of their research activities in the parent 

affiliate, which limits the scope of spillover effects. The focus of R&D that is carried out in 

the foreign affiliate is often a modification of the parent technology, so it suits the foreign 

market (Blomström et al. 1999). The spillover effects from R&D are therefore usually 

generated outside the host country and brought in through the FDI.  
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Investment in human capital and labour turnover 

Foreign investors may provide a form of training for their employees that cannot be replicated 

in domestic firms or purchased from abroad. The theoretical literature on foreign investment 

states that foreign firms possess intangible assets, which cannot easily be sold, such as 

managerial skills (Haddad & Harrison, 1993). Evidence indicates that MNCs offer more 

training to managers and employees than domestic companies. A local employee who has 

been trained within the MNC may add more profitability to the domestic enterprises since 

skilled workers, managerial talent, and scientists are usually scarce in developing countries 

(Aitken & Harrison, 1999). Therefore, the local economy can gain from the presence of an 

MNC, whose knowledge might become available to local firms through, for instance, labour 

turnover. Labour turnover is a spillover mechanism that may benefit the local industry, since 

circulation of the labour force enables some original knowledge to transfer between the 

foreign and domestic firms. Katz (1987) shows that numerous managers in local firms, in 

Latin America, started their careers in foreign companies. According to Dunning (1970) the 

foreign company’s management and technological skills from the parent company can be seen 

as a “brain- drain in reverse” to the local economy, as they gain particularly scarce and 

needed entrepreneurial skills.  

 

Industrial management skills 

Dunning (1970) argues that the foreign firms’ superior managerial and organizational skills 

can be beneficial for the host economy. If resources are more efficiently used, than under 

domestic management, local firms are likely to raise managerial incentives and make 

efficiency- enhancing investments in their firms, due to the risk of a loss of market share to 

the foreign firms.  

 

Additionally, FDI can play a significant role in the host economy in terms of introducing 

marketing and promotional techniques in an industry. Well- developed marketing and 

distribution networks are important factors for success. Firms from developing countries often 

lack resources for advertisement and promotional activities; subsequently they have problems 

competing with the multinationals. Firms from developing countries generally compete in 

international markets on the basis of price-cutting and focus on low- end markets (Kumar & 

Siddharthan, 1994). Quality consciousness is an important factor for success in the 

international markets and brand building is a significant part in successful marketing and 

expansion of product consciousness for consumers. For instance, a well-established marketing 
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strategy is important in export activities. Firms, which invest in promotion, are expected to do 

better in the international markets than others, due to the importance of building brands and 

trade names. Kumar & Siddharthan (1994) found a positive relationship between advertising 

and export behaviour. The MNCs usually have better knowledge and experience of 

international markets, and can therefore help the domestic firms to achieve more in export 

activities (Görg & Greenaway, 2001). Through imitation of or collaboration with foreign 

companies, the domestic firms can learn different industrial management techniques and the 

importance of marketing tactics, and thus expand domestically or internationally.  

 

2.4 Negative spillover effects 

Despite the theoretical assumptions of positive spillover effects, the empirical results of 

earlier studies of FDI impact on the productivity of domestic firms are mixed, i.e. positive, 

negative and insignificant results (Görg & Greenway, 2001)4. Aitken & Harrison (1999) 

argue that FDI can have negative effects on the domestic firms’ productivity, which may be 

large enough to offset the positive impact from FDI. The so- called “market stealing effect” 

refers to when foreign firms enter a host economy and their technology advantages take over 

the domestic market shares. The MNCs’ advantages draw demand away from the domestic 

firms’ products; hence the domestic firms’ productivity decreases. Examples of studies that 

show negative spillover effects are Aitken & Harrison (1999) and Haddad & Harrison (1993).  

 

There are several explanations for the mixed results of earlier studies of spillover effects, such 

as different measuring techniques and unreliable data used in the studies (Görg & Strobl, 

2001). The varied results are also argued to depend on characteristics of the host country and 

the investing firms. Explanations such as “absorptive capability” of the host economy, 

domestic market competition, ownership structure of foreign firms and technology gap 

between foreign and domestic firms in the industry can explain the different outcomes. 

Absorptive capability refers to the fact that FDI may be more beneficial for an industry if the 

domestic firms have a minimum level of technological development and human capital 

(Blomström & Kokko, 2003).  

 

                                                 
4 A review of earlier empirical studies on spillover effects and productivity gain in domestic firms due to FDI, by 
Görg & Greenaway (2001), shows the following; fourteen studies show positive results, thirteen insignificant 
results and four studies show negative results on productivity of FDI.  
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2.5 Motives to attract FDI and policies to maximize its effect  
As we have seen, there are many ways FDI can influence a host economy positively. The 

scope of potential positive spillover effects is one of the main arguments for public support to 

increase FDI in a country. Many countries, both developed and developing, compete to attract 

FDI, despite the fact that there is little empirical evidence of spillover effects. Most countries 

around the world have liberalized their economy on the expectation that FDI will be 

beneficial for the economy. To encourage more foreign investments, governments have 

lowered entry barriers for foreign investors and in addition given investment incentives5 to 

foreign firms. 

 

A good understanding of the determinants of the FDI spillover effects that may occur in local 

industry is important to understand, especially for policy makers, so they can create an 

environment that enhances the impact of the FDI. If FDI brings new knowledge to the host 

economy and the social returns of FDI exceed the private returns, FDI can be seen as a public 

good and policy promotion is justified. But the MNCs may invest less than is socially optimal 

for the host country. There is consequently substantial variation in the “quality” of FDI, and 

the impact of such inflows in the host country varies. 

 

Host country characteristics are important to take into consideration when studying spillover 

effects. Weak domestic capabilities in a country can hinder the gain from foreign investments 

(Haddad & Harrison, 1993). It is in the interest of the state to provide a sound economic 

environment so the possibility of positive externalities from the FDI is maximized. According 

to Blomström et al. (1999) there are two ways in which FDI policy can be characterized. 

Firstly, “the degree to which foreign ownership is constrained, either in specific sectors or in 

the economy as a whole”. Secondly, “the degree to which business decisions of foreign 

investors are constrained or regulated, for example formal or informal requirements to carry 

out certain activities in the host country”(Blomström et al. 1999, p.16). 

 

Increased attention is being given to policies that can enhance the development benefits of 

FDI. Whether the benefits of FDI materialize or not, is argued to depend on the market 

structure and public policies for FDI in the host economy. Policies that discourage FDI will 

                                                 
5 Investment incentives in the form of: lower taxes for foreign firms, tax holidays, financial incentives in the 
form of grants and loans to the foreign companies, infrastructure, market preference. 
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create an environment that will close off channels for spillover effects. Additional to the 

importance of sound FDI policies; trade, technological and intellectual property right policies 

can influence the scope of potential spillover effects. Trade policies are important in terms of 

the host economy’s possibility of capturing foreign technology spillovers. If the host country 

has an open import policy, competition in the local industry will be greater, hence 

encouraging foreign- owned firms to transfer technology faster to their host country affiliates. 

Another aspect of trade policy impact on spillovers is that lower trade barriers might 

encourage FDI as a substitute for exporting and therefore increase the potential of spillover 

effects. Moreover, technological policy in the host economy is an important factor that might 

influence the impact of FDI. If the government encourages domestic R&D activities, the 

technical capability of local firms should increase and they should therefore be more likely to 

capture technology from foreign affiliates (Blomström et al. 1999). Additionally, Intellectual 

property protection is another important aspect of technological policies. Without a well 

functioning intellectual property regime there is a risk that technological spillovers might be 

ineffectual (Lee & Mansfield, 1996).  

 

An approach the host country can take, in order to optimize the impact of FDI, is through so- 

called performance requirements for foreign firms. The commercial interests of the MNCs do 

not always coincide with the host country’s development goals, and therefore the host 

governments put conditions on the foreign investors, in order to meet certain specific goals 

regarding their operation in the host country. Performance requirements are used to stimulate 

spillover effects from the FDI and are, in addition to other public policies, a way to meet 

development objectives. The following is a description of performance requirements 

frequently applied by host countries (UNCTAD, 2003).  

 

Export requirements. The objective of export performance requirements is usually to 

encourage export- led growth. In countries that have import substitution, export performance 

requirements for foreign firms are very common, to compensate for the anti- export.  

 

Joint venture and domestic equity requirements in the FDI are used for various reasons. One 

motive is to enhance potential technology transfer between the foreign firm and the domestic 

enterprise, since the entities work directly together. Through not allowing 100% foreign 

equity, the local firms have a better chance to share the knowledge and inputs from the 

foreign firm. 
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R&D requirement is a common form of performance condition in order to build up 

technology and absorb know- how from FDI. Requirements for the foreign firms could be, for 

instance, to set up in- house R&D facilities in the host country or to enter into long-term 

consultancy agreements with a relevant R&D institution. However, local knowledge and 

appropriate skilled labour are important for where foreign companies decide to locate R&D. 

A foreign firm is unlikely to set up R&D activities where local capabilities and technical 

skills are low.   

 

Technology transfer is one of the main goals for host countries attracting FDI. Technology 

transfer requirement would therefore persuade the foreign company to transfer technology 

and knowledge to the domestic firms/ industry. The effectiveness of technology transfer is 

however limited and evaluation shows limited success. However, there are problems in 

monitoring and enforcing such requirements, due to difficulties measuring and identifying the 

technology transfers (UNCTAD, 2003). 

 

Employment and training requirements. The reason for obligatory employment and training 

as one condition of FDI is to induce firms to engage more actively in training and human 

resource development activities. The employment and training requirement is a quite common 

strategy to reap benefits from FDI in developing countries.  

 

There are divergent views on the impact of performance requirements. While some experts 

consider them as essential in FDI policy, others argue that their impact on investments is 

costly and can limit the inflow of FDI; consequently becoming counter productive 

(UNCTAD, 2003). With the aim of creating linkages from FDI within the economy, 

proponents of performance requirements argue that competition is a more effective way. 

Through local competition, domestic and foreign firms will automatically link up through 

alliances, and the industry will develop better without governmental interventions (UNCTAD, 

2003).  
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3. THE INDIAN PHARMACEUTICAL INDUSTRY IN A 

HISTORICAL PERSPECTIVE 
 

This chapter focuses on the Indian pharmaceutical industry and primarily on its evolution. 

The history of the industry is important in order to understand the growth and the impact 

foreign firms have had on the industry. The chapter begins with an introduction to the 

pharmaceutical industry from a global perspective and continues with the history and 

development of the Indian pharmaceutical industry, which can be divided into three time 

periods.  

 

3.1 The global pharmaceutical industry  
The pharmaceutical industry is a division of the chemical industry and the first manufacturing 

units were set up in the late 19th century. Some of the primary companies to set up globally 

were Glaxo and Beckham (UK), Bayer and Hoechst (Germany), Roche and Ciba-Geigy 

(Switzerland) and Pfizer, Merck and Eli Lilly (US). These companies were engaged in both 

manufacturing and drug research and are today still some of the industry leaders worldwide.  

 

The pharmaceutical industry is classified as one of the most high- tech and capital-intensive 

industries in the world. The industry is based on R&D and is generally exceptionally science 

intensive. A lot of the research is carried out in collaboration with universities and is publicly 

sponsored. Research in the pharmaceutical industry is mainly concentrated in the developed 

countries, with the US accounting for about 44% of the global research expenditure (ICRA, 

2004). Due to its characteristics, the industry requires a highly skilled, educated workforce 

and well-developed infrastructure. The innovations in the industry involve large and risky 

investments, where risk of failure is greater than in any other research-based industry. The 

success rate in research is low; with one of thousands of tested products making it to the 

market (ICRA, 2004, p.3). Innovation and research of drugs and the following market 

introduction are very expensive. A well- developed patent regime, which provides the 

inventor rights to exclusively produce and market the products, is important for global 

pharmaceutical companies since they invest large sums of money to develop new products.  

 

In the end of the 1980s, many pharmaceutical companies were doing well financially, and 

large investments were made in R&D. However, the global pharmaceutical industry is today 
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facing declining R&D productivity, increasing generic6 substitution in the prescription area of 

drugs, and loss of income due to patent expiration. There has been a decline in profitability 

for many major global firms, due to expiry of some major patents and also from increased 

governmental interventions (ICRA, 2004). Therefore, many companies have started to form 

alliances and merged with other firms in order to strengthen their presence. Outsourcing of 

production and research activity is increasing as firms are constantly looking for cheaper 

alternatives. Outsourcing is carried out in certain parts of the production chain and is expected 

to expand further in the future.  

 

The technology and capital intensity of the industry, the risk, high costs in research activities 

and dependence on a well functioning intellectual property regime, explains why the 

pharmaceutical industry is mainly located to the developed economies. Developed countries 

accounted for 92.5% of the world’s export of pharmaceutical products in 2001(Authors own 

calculation from UN-Comtrade).  

 

3.2 The Indian pharmaceutical industry 
Due to the pharmaceutical industry’s capital and know- how intensity, most of the world’s 

production is located in the developed countries. India is one of the few developing countries 

with a large production base in pharmaceutical products. India’s trade in pharmaceutical 

products has increased a lot since the liberalization reforms and it has comparative advantages 

in trade with pharmaceutical products, both bulk drugs and formulations7. The Indian 

pharmaceutical industry ranks very high among developing countries, in terms of technology 

and quality, and is today in the front rank of India’s science based industries (DIPP, 2005).  

 

The growth of the Indian pharmaceutical industry has been remarkable. The industry is today 

the fourth largest globally, in terms of volume, and 13th largest in terms of value (ICRA, 

2004). The industry accounts for 8% of the global sales in volume but in terms of value it is 

barely 1%. The role of the Indian pharmaceutical industry in the international market today is 

as a supplier of good quality, low cost generic bulk and formulation. As we can see in 

                                                 
6 A generic drug is usually introduced in the market after the patent expiry date of the original molecule. It is 
identified after its chemical name rather than the branded advertised name. Generic drugs are carried out through 
reverse engineering of molecules to arrive at the same chemical structure as the original drug. 
7 Bulk drug is the active substance in the drug.  Formulation is the actual produced drug, in the form of tablets or 
syrup etc.  
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diagram 3.1 production in the Indian pharmaceutical industry has increased a lot between 

1981 and 2004.  

 

Diagram 3.1 India’s production of bulk and formulations 1981- 2004 
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Source: Data from OPPI (2005) 

 

Potential growth of the Indian pharmaceutical industry is great. Nearly 65% of India’s 

population does not enjoy comprehensive access to quality healthcare today. A large share of 

the population use alternative medicine and per capita consumption of drugs in India is one of 

the lowest in the world (OPPI, 2005). 

 

3.3 The history of the Indian pharmaceutical industry 
The first modern pharmaceutical establishment in India started in 1901 but the pharmaceutical 

industry was almost non- existing until 1947. Multinational firms have been a part of the 

Indian pharmaceutical industry since its initial stage, and an overview of the history is 

essential in order to further evaluate foreign firms’ influence on the industry. The 

development of the Indian pharmaceutical industry can be divided into three phases, which 

are presented below. 

 

3.3.1 The initial stage (1947- 1970)  

From 1947 to 1970; the Indian pharmaceutical industry was small in terms of number of firms 

and production capacities. In the 1950s the Indian pharmaceutical industry was mainly based 

on imported bulk, which was later processed into formulations in India. The Indian 
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government wanted to get rid of the industry’s dependency on the import of bulk drugs and 

encouraged indigenous production of new drugs in order to become self- sufficient. After 

independence the Indian government objective was to industrialize the country and “The 

Indian Policy Resolution” (IPR) was declared in 1948. The new policy was to increase the 

living standard of the people, and the pharmaceutical industry was considered an important 

industry, which required considerable investment or a high degree of technical skills 

(Naravana, 1984).   

 

The government invested a lot in the pharmaceutical industry and the public sector is a large 

part of the industry. India received technical assistance and financial means from international 

organizations, such as the WHO and UNICEF, to set up plants and strengthen the domestic 

industry. The public unit Hindustan Antibiotics Ltd. was established in 1954 and was 

provided with technical support, purchasing of equipment and machinery from the WHO and 

UNICEF. Indian Drugs and Pharmaceuticals Ltd. (IDPL), another public sector firm, got free 

access to import technology from overseas and developed more modern manufacturing 

facilities (Naravana, 1984). IDPL was incorporated by financial assistance, technology and 

know- how from the Soviet. These public units produced critical drugs, such as penicillin and 

other anti- infective medicine. A large mass of technology was imported into India between 

1950- 1970. Many leading entrepreneurs got their training in pubic sector units and 

institutions. For instance, the founder of Dr. Reddy’s, one of the largest pharmaceutical firms 

in India today, worked at the IDPL, before he took off to start his own firm.  

 

Multinationals are, in addition to the public sector, a part of India’s pharmaceutical 

foundation. Foreign companies entered the Indian market merely as trading companies with 

small investments. The new industrial policies emphasized the importance of foreign capital 

and industrial know- how. The Indian government carried out liberal FDI policies and 

incentives to invite foreign firms to start manufacturing facilities in order to get an inflow of 

know- how in the sector. The leading pharmaceutical companies from the West came to India 

and established manufacturing facilities. Subsequently, the multinationals brought in 

technology and international manufacturing practices (ICRA, 2004). Domestic firms were 

encouraged to tie up with foreign firms, with participation in capital, and there were 

collaboration agreements in the private sector. The foreign firm Hoechst established a 
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research centre, which enhanced basic research in India (Naravana, 1984). During this time 

product patent laws8, which were favourable for the MNCs, were in force. 

 

India was attractive to foreign firms mainly due to its large market and increasing demand for 

drugs. At that time there was lack of competition in the Indian pharmaceutical industry and 

the MNCs did well in India. They had good knowledge and technology to develop antibiotics 

and synthetic drugs and advantage of their financial assets and management abilities. 

Consumer preference for foreign world- wide known drugs was also an advantage for the 

MNCs in India. They were aggressive in marketing and managed to create a market for 

themselves in branded products. The foreign companies had, more or less, a monopoly in the 

Indian pharmaceutical market at this time. 

 

3.3.2 The import substitution stage (1970- 1985)  

Until 1970, multinational corporations dominated the Indian pharmaceutical industry. During 

the 1970s, there were new drug policies introduced in India, which created a major 

opportunity for Indian domestic firms to grow. Import substitution and self- reliance were the 

objective in the pharmaceutical industry in the years to come. A number of policies and 

regulations were carried out to expand the domestic pharmaceutical industry in order to 

become self- relying and to keep prices of pharmaceuticals low. The following policies 

created a new scenario in the pharmaceutical industry: 

 

The Patent Act 1970: This new patent act, with less restrictive patent laws, was a 

governmental initiative that laid the foundation of the modern pharmaceutical industry in 

India. The new patent act included: a) patents could be taken only for processes and not for 

products b) A patent term was five years from its being granted. This new approach to patents 

on pharmaceutical products encouraged reverse engineering and development of alternative 

processes; production of generic drugs commenced. The fact that the patent time was very 

short discouraged research and development of new drugs, and there was a decline in the 

number of drug patents in India after the act was implemented (Dhar & Rao, 2002). The 

objective behind the new patent laws was to break the foreign companies’ monopoly and 

encourage the domestic pharmaceutical firms to grow. The foreign firms in India had little 

                                                 
8 The Patent and Design Act 1911 was a colonial patent law, which meant that there was a patent for all 
inventions. 
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incentive to take out patents in India, and after the new regulation was implemented there was 

an obvious decline in patents on foreign drugs.  

 

Drug Price Control Order (DPCO) 1970: Price control on pharmaceutical products was 

introduced during this time. The aim was to ensure the consumer a decent price for 

pharmaceutical products. 

 

Foreign Exchange Regulation Act (FERA) 1973: India became more protective during the 

1970s and new policies toward foreign capital were enforced. The entry of foreign firms was 

restricted to priority industries, which could contribute technological advantages to domestic 

firms (Aggarwal, 2004). The aim of the FERA was also to reduce foreign ownership in 

companies, which did not contribute “enough” to the domestic industry.  

 

Drug Policy 1978: A new drug policy was introduced in 1978, with the aim of expanding the 

industry through the following objective: a) to develop a strong Indian sector with the public 

sector playing the leading role b) to channel the foreign firms’ activities to suit national 

priorities c) assure domestic production of drugs to take place from as basic a stage as 

possible d) encourage R&D and improve domestic technological ability in the industry e) to 

provide pharmaceuticals to consumers at affordable prices.   

 

The government made a distinction between domestic and foreign firms, where Indian firms 

were given production incentives while the foreign firms faced tighter control. The 1978 drug 

policy imposed conditions on foreign- controlled firms to make sure they created linkages 

within the economy. There will be a further description of the linkages between foreign and 

domestic firms in chapter four. 

 

In this period, the production of both bulk and formulation increased, and the industry more 

than doubled during the 1970s. The Indian companies took advantage of the new policies and 

produced molecules that were still under patent elsewhere. The Indian firms developed better 

production and marketing skills; consequently the multinationals’ market share started to 

decline. Despite the tighter controls for foreign firms, they still had a large share of the 

production in India during this time (Dhar & Rao, 2002). 
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3.3.3 The liberalization stage (1985- today)  

In the 1980s, Indian policy makers realized that the competitiveness of the pharmaceutical 

firms suffered from growing technological obsolescence due to the highly protected market. 

The government therefore highlighted the importance of modernization of the industry. 

Another limiting factor for the domestic industry was the marketing channels, which were 

mainly dominated by the MNCs (Kumar, 1998). In the mid 1980s, the Indian government 

attempted to improve efficiency in the industry. A new drug policy was implemented in 1986, 

which was more favourable towards foreign firms. Trade barriers were reduced and so was 

price control.  

 

Supported by the IMF and the World Bank, India started to liberalize its economy in 1991. A 

series of economical reforms were declared and implemented. Industrial deregulation was 

intended to reduce the role of the government in directing industrial activity where the private 

sector could operate. The objectives for the reforms were multifold; to eliminate entry barriers 

of firms (for both domestic and foreign), to relax the government controls on technology 

imports, reduce the number of sectors reserved for the public sector in favour of private 

investments and to encourage inflows of direct foreign investments (DIPP, 2005). The 

liberalization of the Indian economy affected the pharmaceutical industry in several ways. 

The public units that had a production monopoly in certain drugs were opened up for 

competition and privatized (Aggarwal, 2004). Also, the requirement for a certain ratio in bulk 

drug production was removed and equity share and approvals of FDI in the industry were 

relaxed. To improve the attractiveness of the industry the government changed the DPCO and 

reduced the number of drugs under price control from 347 in 1970 to 74 in 1995 (Department 

of Chemicals, 2005). 

 

In the last decade, a new direction in the Indian pharmaceutical industry has taken place. In 

1995, India joined the WTO TRIPs agreement9 with enforcement of Intellectual Property 

Rights (IPR). India was granted a transition period of ten years to implement the new patent 

laws. In 2002 a new drug policy was put into practice to fit the TRIPs obligations. The 

business focus shifted among many Indian companies and the trend of focusing on R&D 

                                                 
9 The WTO’s TRIPs Agreement is an attempt to narrow the gaps in the way standard intellectual rights are 
protected around the world, and to bring them under common international rules. It establishes a minimum level 
of protection that each government has to give to the intellectual property of WTO members. Patent protection is 
active twenty years from the filing day. 
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commenced. The new patent regime is argued to have a large impact on the future of the 

Indian pharmaceutical industry10. 

 

3.4 Summary  
India’s economic policy was, for several decades, import substitution to strengthen the 

domestic industry. The protective public polices undertaken in the 1970s seem to have been 

favourable for growth in the domestic industry. Three factors that have been important for the 

development of the industry are; firstly, the support to public firms. The public firms got a lot 

of technology provided by international organizations and foreign technology imports. The 

public firms worked as a training ground for people that later started their own firms in the 

private sector.  

 

Secondly, by reason of limited technological ability and financial resources in India, the new 

patent regime was implemented in order to strengthen the domestic industry. This setting 

encouraged the domestic companies to imitate already existing drugs, which might have had a 

negative impact on technology transfer from foreign firms, but it definitely helped the 

domestic industry to grow.  

 

Thirdly, foreign companies have also contributed to the growth of the Indian pharmaceutical 

industry. The following chapter focuses on FDI in the industry and chapter five discusses how 

foreign firms have contributed to the Indian pharmaceutical industry through spillover effects.  

 

  

 

 

 

 

 

 

 

 

                                                 
10 For further discussion on the future impact of the new patent regime in India see, for instance, Lanjouw 
(1997).  
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4. FDI IN THE INDIAN PHARMACEUTICAL INDUSTRY 
 

The inflow of foreign direct investments into India has increased since the liberalization 

reform started. In the following chapter the FDI in the pharmaceutical industry is reviewed. 

An overview of the FDI policies in the pharmaceutical industry and the reasons why MNCs 

invest in India are given. Additionally, a description of the current market structure in the 

industry and a comparison between domestic and foreign pharmaceutical firms are provided.   

 

4.1 Policies regarding FDI in the pharmaceutical sector 
As we saw in the previous chapter, the foreign pharmaceutical firms in India have met a 

restrictive environment. There used to be performance requirements for the foreign firms 

investing in the Indian pharmaceutical industry, in order create linkages between foreign and 

domestic firms. A summary of which performance requirements have been imposed on 

foreign firms over the years in India is found in table 4.1. 

 

Table 4.1 Performance requirements for foreign firms in the pharmaceutical industry  

 
Performance Requirements 1950-1970 1970-1990 Today 

Export No No No 

Equity share Yes Yes No 

R&D No Yes No 

Technology transfer No Yes No 

Employment and training No No No 

Source: The author’s summary from various sources in the study 

 

As one can see, all the performance requirements for foreign firms, except export and 

employment, have been in force during the development of the Indian pharmaceutical 

industry. The requirements were predominantly in place during the “second phase” in the 

history of the Indian pharmaceutical industry, when the industry was most protective. The 

1978 Drug policy was intended to use the foreign firms’ strength and to generate linkages 

within the industry and support the domestic industry. 
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Export or employment/ training requirements for foreign pharmaceutical firms have not been 

imposed in India. Nevertheless, Joint venture and equity ownership requirements were in 

force during the first and second phase. Through not allowing 100% foreign equity, the local 

firms have a better chance to share the knowledge and inputs from the foreign firm. In India 

domestic equity requirements have helped to promote the formation of joint ventures and 

generate externalities in the form of local learning and absorption of knowledge brought in by 

the foreign partners. For instance, Ranbaxy and Eli Lilly formed a joint venture because of the 

requirement (Gulati, 2005-10-11). Today, FDI up to 100% foreign ownership is allowed in 

the pharmaceutical industry through the automatic approval route11. 

 

R&D requirements have been a condition for foreign firms in India. For instance, it was 

compulsory for foreign pharmaceutical companies to set up R&D facilities and spend at least 

4 percent on R&D of their turnover annually, if their turnover was more than Rs. 5 Crores12 

(Dhar & Rao, 2002). To enter into long-term consultancy agreements with relevant R&D 

institution in the country, within 2 years of FDI approval, was also an option. Furthermore, 

technology transfer is one of the main objectives for host countries attracting FDI. The 

Government of India encouraged technology transfer but did not adopt any requirements. 

However, foreign firms faced constraints regarding the import of technology; “The import of 

technology for new bulk drugs by foreign companies will have to be on such terms determined 

by the government. The foreign drug companies should undertake to transfer technology 

laterally to public sector units where national interests justify the setting up of additional 

capacity” (Naravana, 1984, p. 62). 

 

Today, there are no performance requirements in the pharmaceutical industry. The Foreign 

Direct Investment policy in India is liberalized and the government tries to get less involved 

in the private sector and leave it to market forces (SIA, 2004). Policy initiatives that have 

been imposed to liberalize the economy in respect of FDI are for example; industrial 

decontrol, simplifications of investment procedures and commitment to safeguarding 

intellectual property rights (SIA, 2004).  

 
 
                                                 
11 FDI under automatic route means that the investor does not have to be given prior approval by the Reserve 
Bank of India (RBI) or the government. The investor is only required to inform the RBI within 30 days that the 
investment was made. 
12 Crore is a unit in a traditional number system, still widely used in India. One Crore is equal to 10 million.  
1$US= approximately 47 Rupees.  
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4.2 Foreign Direct Investments in the pharmaceutical industry  
The inflow of FDI into India has increased a great deal in the last fifteen years. The 

pharmaceutical industry attracted 2.11 % of total FDI inflows during these years (SIA, 2003). 

In diagram 4.1 we can see the industries that attract most FDI in India. The pharmaceutical 

industry was the 8th largest sector attracting FDI inflows between 1991 and 2003. The FDI 

stock in the pharmaceutical industry was 3% of the total FDI stock in India in 2001 (Bhaumik 

et al. 2003). 

 

Diagram 4.1 Sectors attracting highest FDI in India 1991- 2003 
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Source: Department of Industrial Policy and Promotion (2006) 
 
 

There are many factors that are important to MNCs when deciding where to locate new 

affiliates and production. In a high technology industry, such as the pharmaceutical, factors 

such as; skilled/ semi skilled labour, well- developed local supply chains, well functioning 

infrastructure and knowledge producing institutions are important for a firm to consider. 

Some of these factors are reasons why pharmaceutical multinationals have invested in India.  

 

The FDI in the Indian pharmaceutical industry is mainly market- seeking. India’s advantage 

for MNCs in the pharmaceutical industry is, first of all, the large domestic market with a 1.1 

billion population and an annual increase of 2.2% (STC, 2004). India’s large population and 

wide disease pattern make the country attractive for pharmaceutical firms. Relatively cheap 

manpower and skilled labour are other factors that attract foreign investors. India has an 
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exceptional advantage in pharmaceuticals due to its good human resources and highly skilled 

work force. English is widely spoken, which makes communication easy for foreign 

investors. The production of pharmaceuticals is also relatively cheap in India and there is a 

strong production base in the country. It is easy to get good quality bulk drugs, which is 

attractive for foreign firms. Because of India’s focus on reverse engineering and development 

of production processes, it has high technical competence in production in the pharmaceutical 

industry, which makes its industry attractive for foreign investors. The industry is also very 

highly competitive among suppliers, which gives the MNCs a good bargaining position. India 

has many advantages for foreign investors and consequently, the country has future potential 

to become an attractive destination for outsourcing in drug discovery and clinical research.  

 

Most of the major pharmaceutical MNCs have a presence in the country. Nonetheless, FDI in 

the pharmaceutical industry is rather low (GoI, 2005). The investment climate according to 

some of the MNCs is not complete, which explains why FDI in the pharmaceutical industry in 

India is limited. According to Pfizer13 (2005) there has been a perceptible difference in the 

climate for investment during the last decade, but more needs to be done to make the policy 

environment more investor friendly. There are several factors that explain the lack of 

investments. “The pharmaceutical industry suffers from traditional biases rooted in the 

Indian political and bureaucratic milieu. These translate into unrealistic price controls, and 

other repressive laws that prevent the industry from robust growth. Intellectual property laws 

also need to be amended further to remove restrictions on patenting of incremental 

innovations” (D’Souza, 2005-12-20).  

 

Lee and Mansfield (1996) point out that weak intellectual property protection and forced 

licensing of technology are likely to discourage FDI and technology transfer. All the foreign 

firms interviewed for this study point out the weak patent regime as the main reason for 

disinvestments in the pharmaceutical industry in India14. The intellectual capital protection is 

not strong enough, both in regard to product patent and data protection. Even though India is a 

WTO member there is an additional concern about appropriate and speedy implementation of 

the intellectual property regime for product patents (various interviews). In addition to the 

weak IPR protection, the price regime with its price control is also a reason for foreign 

companies not to invest heavily in the industry. Profits before tax, as a percentage of sales, 

                                                 
13 Pfizer has been in India since 1950. 
14 For a presentation of the interviewed firms, see chapter five, page 41. 
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were in 1970 15.5 %, in 1985 5.8% and in 1990 only 3.5% (Felker et al. 1997, p.15). The 

decline in profits is one reason for disinvestments of foreign firms. 

 

Production costs have risen in the pharmaceutical industry by reason of increased complexity 

of the chemical structure of drugs. Outsourcing production or research activities can lead to 

cost reduction for the company and many foreign pharmaceutical companies outsource parts 

or their entire production in India. Labour unions, rigid labour laws, and a lot of red tape in 

India make outsourcing more attractive to foreign companies than having their own 

manufacturing units. Today, GlaxoSmithKline outsources 70% of its production and Novartis 

100% of its production15. Pfizer and Organon have sold out some or all of their 

manufacturing units in India16, since they find it more profitable to outsource their production 

to local manufacturers instead of producing in their own factories. Outsourcing may lead to 

reduction in the investment required and offer better financial returns. According to the 

MNCs interviewed, it is more economically efficient to use contract manufacturers since the 

plant is already set up, and the firms do not have to deal with strikes and Indian labour laws. 

The reason for the outsourcing and disinvestment of the foreign firm Organon was “to focus 

entirely on its core business of marketing, distribution and sales of formulations, whilst 

continuing with its quality control facilities for overseeing the quality of its products” 

(Organon Director’s report, 2004).  

 

For the contract manufacturer there are both positive and negative aspects of producing for 

somebody else. The negative aspect is that it is a low margin game and the threat of 

substitution from other contract manufacturers is large (Mehendale, 2005-12-08). The 

possibility for the firm to grow as a contract manufacturer is limited. Brand names are what 

create value in the pharmaceutical industry and the MNCs and the large Indian firms have 

their own brands. Products based on intellectual property and branded products are important 

for a pharmaceutical firm’s long-term growth. However, some firms, like Nicolas Piramal, 

have a combination of their own brands and also produce for some of the multinationals. 

According to Sathye (2005-12-08) it is valuable to produce for a MNC since they get access 

                                                 
15 India’s tax structure has provided incentives to outsource production. There has been excise duty on factory 
costs, which made a lot of sense to outsource. Large domestic firms outsource too, for instance, Nicholas Piramal 
outsource about 50% of their production (Sathye, 2005-12-08). 
16 Pfizer sold out their formulation plant in Ankleshwar in 2004 and they are going to sell their Chandigarh plant 
soon. Organon sold off one bulk production plant in 2003 and one formulation plant in 2004. When the 
disinvestment of the plants took place, they subsequently converted to manufacturing arrangement with the 
buyers of the plants (Organon Director’s report, 2004). 
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to different technology and input from another firm (Sathye, 2005-12-08). It is a business 

opportunity for smaller pharmaceutical firms to produce for MNCs. Some of the suppliers 

also get access to new technology and up- gradation of their production facilities from their 

partner.  

 

4.3 Market structure  
The Indian pharmaceutical industry has a large number of players and the competitive 

intensity is high. There are numerous pharmaceutical firms operating in India; around 10 000 

units, but only around 300 of them are in the organized sector according to OPPI (Bhujle, 

2005-12-06). The firms in the organized sector account for 70% of India’s total production of 

pharmaceuticals (STO, 2005). 

 

The domestic firms’ total market share has increased remarkably since the 1970s and they 

dominate the Indian market today. In table 4.2 we can see how the MNCs’ market share has 

decreased over the years, which shows the great success and development of the domestic 

firms. 

 

Table 4.2 Market share of domestic firms vs. MNCs 1970- 2001 

 
Year Share of domestic firms Share of MNCs 

1970 20 80 

1993 61 39 

1998 71 29 

2000 74 26 

2001 76 24 

 Source: Aggarwal (2004) 

 

The Indian industry is highly fragmented with no firm controlling more than 7% of the market 

(ICRA, 2004, p.82). The top ten companies in India hold approximately 37% of the market, 

which is lower than the global structure of 44%. However, like the global pharmaceutical 

industry, the Indian pharmaceutical sector is moving towards consolidation. Indian firms are 

turning to collaboration to grow and numerous mergers, joint ventures and alliances have 

taken place in the industry. Recently, many firms have started to invest in more R&D, and 

risk reduction is one factor behind the alliances. Many acquisitions and alliances have taken 
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place between foreign and domestic firms (See appendix table IV for collaboration 

agreements in 2005). Many of the foreign firms are looking to create partnerships with Indian 

firms, essentially in order to cut costs. Several of the collaboration agreements include 

marketing or R&D, which are important aspects in the pharmaceutical industry in order to 

develop and gain market shares. Indian firms often lack marketing capabilities for the global 

market; hence they are looking for agreements to strengthen their capacity.  

 

4.4 Comparisons between domestic and foreign firms 
The MNCs in India are comparable to the largest domestic firms in the industry, in terms of 

sales. In 1996, the net sales of domestic and foreign firms were similar, but the domestic 

firms’ sales have increased remarkably since 1996 (See Appendix table I). The reason for the 

expansion of domestic firms is their increased export and expansion overseas. The Indian 

economy has opened up through the liberalization reform and it seems to have a large impact 

on the domestic firms’ export performance. In table 4.3 we can see ten of the top twenty firms 

in India, both domestic and foreign.  

 

Table 4.3 Comparison between ten domestic and foreign firms in 2003, in Rs. Crore 

 

Company name Gross 
sale 

 

Export 
 

Import Net  
export 

Export as 
% of sales

Ranbaxy (1) 2889,4 2015,6 533,8 1481,8 0.70 

Dr. Reddy’s lab (2) 1598,3 925,3 192,7 732,6 0.58 

Cipla (3) 1549,8 572,9 205,8 367,1 0.37 

Aurobindo Pharma (4) 1190,4 565,2 335,1 230,1 0.47 

Nicholas Piramal (5) 1136,1 44,2 115,6 -71,4 0.04 

GlaxoSmithKline*(6) 1148,2 65,13 142,0 -76,9 0.06 

Pfizer* (12) 694,9 61,9 35,7 26,2 0.09 

Aventis Pharma* (13) 666,6 128,9 143,2 -14,3 0.19 

Novartis* (17) 477,9 12,5 66,4 -53,9 0.03 

Abbott India* (19) 424,9 1,58 31,4 -29,9 0.004 

Source: Drugs and pharmaceutical highlights (2004) Author’s own calculations  
Note: * indicates foreign firm. The firms are ranked among the top 20 firms in India, as shown in parentheses. 
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As we can see in table 4.3, foreign companies have limited export performance (as % of 

sales), compared to the largest domestic players. The FDI in the pharmaceutical industry is 

market seeking, hence the foreign firms are in India mainly to serve the local market. Only a 

few foreign companies use India as an export base. On the other hand, many of the domestic 

firms export a considerable part of their production. In 2003, 70 % of Ranbaxy’s sales were 

from exports (see table 4.3).  

 

With regard to fixed assets, the domestic firms have invested more capital than the foreign 

firms in India. Many of the MNCs outsource parts of their production and therefore have 

limited investments in the industry (See Appendix table I).   

 

Regarding R&D in the Indian pharmaceutical industry, the investments are very low, 

compared to global expenditures. The Indian industry has developed through reverse 

engineering and process technologies, rather than innovation of new products. One of the 

obstacles for Indian firms in product innovation is the large financial means required. 

However, the difference between MNCs and domestic firms, in terms of R&D in India, is 

small. In fact, today the large domestic players invest more in R&D than the MNCs in India. 

The reason the MNCs perform limited R&D is again the weak patent regime.  

 

The average level of R&D in domestic and foreign firms in India was similar in 1990, but in 

the last decade Indian companies have started to invest more in R&D. The domestic firms 

have increased their expenditures on R&D more than the MNCs in India since 1990. The 

explanation is the transition to the new patent regime in 2005. In 1990, the average domestic 

firm invested 0.12 % of their total turnover, and in 2004 2.60%. For foreign firms it was 

0.30% in 1990 and 0.74% in 2004 (See Appendix, table II).  

 

4.5 Summary  
India has many attractions for FDI, such as; skilled labour, large population and a strong 

production base in the pharmaceutical industry. The pharmaceutical industry has been the 

eighth largest sector in India attracting FDI since 1991. Despite liberalization and 

deregulation of the pharmaceutical industry, foreign capital in the industry is still quite low. 

The majority of the global pharmaceutical firms have invested in India, but due to the weak 

patent regime, price control and rigid labour laws, the firms tend to outsource a large part of 
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their production and do not invest much in R&D. The government of India wants to increase 

the FDI inflow into the industry, and they hope to attract more foreign capital with further 

liberalization of policies regarding the pharmaceutical industry (DIPP, 2005). The Indian 

government implemented performance requirements for foreign pharmaceutical firms in order 

to create linkages and spillover effects between the foreign firms and the host economy. 

However, today there are no performance requirements for foreign firms that invest in the 

pharmaceutical industry in India.  

 

How foreign firms have contributed to the industry will be analysed in the next chapter.  
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5. TRANSMISSION CHANNELS OF SPILLOVER EFFECTS IN 

THE INDIAN PHARMACEUTICAL INDUSTRY 
 

Spillover effects of FDI in the Indian pharmaceutical industry will be clarified in the 

following chapter. The spillover effects are analyzed based on the transmission channels 

mentioned in chapter two. The focus will be mainly on the intra- industry spillover effects17. 

Table 5.1 contains a summary of the transmission channels and the source of productivity 

gain of domestic firms. These will be in focus when analyzing the externalities from FDI. 

 

Table 5.1 Spillover channels and productivity gain of domestic firms 

 

DRIVER SOURCES OF PRODUCTIVITY GAIN 
Competition 

 

• Faster adoption of new technology 

• Reduction in inefficiency 

Demonstration and imitation • Improvement of new production methods 

• Improvement of new management practices 

Transfer of technology and R&D • Adoption of new technology 

• Scope of productivity convergence  

Human capital and labour turnover 

 

• Tactical knowledge 

• Increased productivity of labour 

Industrial management skills 

 

• Increased access to international markets  

• Increased knowledge in promotional activities 

• Adoption of higher quality standards 

Source: Author’s summary, derived from Görg & Greenaway (2001, p.3) 

 

As earlier described in the theoretical chapter, there are two general ways to evaluate spillover 

effects; the indirect approach through case studies of transmission channels and the direct 

approach through a statistical estimation. Spillover effects are difficult to measure and the 

most frequent way to analyze them is econometrically. Case studies of specific industries are 

not as common due to difficulties drawing general conclusions about spillover effects in other 

industries. Nevertheless, a case study of the transmission channels in the pharmaceutical 

industry is carried out here to get a deeper understanding of how spillover effects can occur in 

a specific industry. Hence, in chapter six, an econometric study is carried out.  
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Several interviews were conducted to examine spillover effects that might have taken place in 

the industry. Eleven firms were chosen for the interviews. In order to get a wide perspective 

of the matter, firms of different sizes were chosen; two small/ medium scale domestic 

companies, four large domestic companies and five foreign companies18. The large domestic 

and the foreign firms (except AstraZeneca) are all among the top performing firms in India, 

according to total sales. For a presentation of the firms, see Appendix, table III. In order to 

analyze the foreign companies’ effects on the local economy and expectations of FDI, 

interviews with the Organization of Pharmaceutical Producers of India (OPPI) and the 

Government of India19 (GoI) were carried out.  

 

The chapter is organized into six sections, each describing and analysing the different 

spillover channels in the pharmaceutical industry. The last section contains a summary of the 

spillover effects. Externalities from FDI in the industry are analyzed from a past, present and 

future perspective. 

 

5.1 Competition 
Foreign firms have been a part of the Indian pharmaceutical industry since its initial stage. 

When the first MNCs entered the Indian market, they basically had a monopoly in the 

industry, and thus there were no spillover effects in terms of increased competition. Today, 

the domestic industry is well developed, which means that MNCs and the local firms compete 

at the same level. In 1992, thirteen companies of the top twenty had foreign origins (Felker et. 

al. 1997), but today the number of MNCs at the top has decreased because of lower profit 

margins and increased competition from domestic firms. The presence of MNCs in India has 

a large impact on the competitive environment in the Indian pharmaceutical industry and 

stimulates the domestic firms to upgrade their technology and investments in marketing (GoI, 

2005). 

 

                                                                                                                                                         
17 A proper measurement of inter- industry spillovers requires a multi- sectorial dynamic framework, which 
would take a much larger study. 
18 Small/ medium firms: Get Well Life Science and Vee Excel Drugs; Large domestic firms: Nicholas Piramal, 
Ranbaxy, Sun Pharmaceuticals and Wockhardt; Foreign firms: AstraZeneca, Eli Lilly, GlaxoSmithKline Ltd., 
Novartis and Pfizer. 
19 The Department of Chemicals and Petrochemicals, The Department of Industrial Policy and Promotion and 
The Council of Scientific and Industrial Research (CSIR) are all Government of India bodies that were 
interviewed. These will hereafter be referred to as Government of India (GoI).  
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The business environment in the Indian pharmaceutical market is today highly competitive 

with a large number of players. Features such as costs, research orientation, product portfolio, 

production capability and marketing and distribution network are important factors for a firm 

to succeed and be able to compete effectively in the pharmaceutical industry. The MNCs in 

India are characterized by advantage in many of these factors, while their domestic 

competitors have an advantage in production capacities and costs. Since the foreign firms do 

not have cost advantage in production, they invest large sums in marketing and fieldwork to 

promote drugs. Today the domestic companies seem to have adopted the MNCs’ marketing 

expertise and strategies to be able to compete. The domestic firms are more or less forced to 

try to keep up with the MNCs’ marketing abilities and the local firm’s increased market share 

indicates they have been doing well.  

 

The spillover effects from competition can be expected to increase in the future. The Indian 

economy is getting increasingly liberalized and the government of India wants to raise FDI 

further in the pharmaceutical industry in order to stimulate competition. “The foreign firms 

contribute to the increased competition in the industry. If the industry is not competitive, 

development of products and firms is not likely to occur at the same speed as in a competitive 

environment” (GoI, 2005).  

 

With the introduction of the product patent regime in 2005, more research- based 

pharmaceutical companies are expected to establish their presence India. Many of the 

domestic firms are strong enough to face increased competition in the new setting, but the 

firm must have reached a certain level to be able to compete with the foreign companies and 

also with the largest domestic firms. The enhanced competitive environment in the new patent 

regime may be difficult for the small-scale producers. Many of the small- scale producers are 

lacking production/product quality and many are also inefficient.  According to one small- 

scale producer, the government support, in terms of help with up- gradation, is not enough. It 

will be tough for the small firms to handle the competition and transition to the new patent 

regime. There is therefore risk of a “market stealing effect”, negative spillovers, with 

increased pressure from the new scenario in the Indian pharmaceutical industry. It is likely 

that many small- scale firms have to lower their production or shut down since they can not 

handle the competition. Nevertheless, spillover effects from competition lead to the reduction 

of inefficient firms, and in the short term unproductive firms are likely to be swept off the 
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market. On the other hand, in the long term, the industry is likely to develop because of better 

allocation of resources.  

 

5.2 Imitation and demonstration effects 
The Indian pharmaceutical industry is basically built upon imitation and demonstration effects 

through reverse engineering of foreign developed molecules and technology. The MNCs that 

entered the Indian pharmaceutical industry after independence introduced new drugs and 

technology into the country. The public policies that were implemented in the 70s allowed 

copying and diffusion of technological knowledge and expertise from foreign firms (Felker et. 

al.1997). Drug innovations are relatively easy to copy and technology might leak out through 

staff turnover or as codified formulas (Felker et. al. 1997). Foreign firms in India have 

“unwillingly” contributed to the industry’s development through domestic firms imitating 

their products. Imitation of already existing products has led to know- how adoption and 

technological development for the local Indian companies. Consequently, the spillover effects 

from imitation of foreign firms’ technology and knowledge seem to have been large in the 

Indian pharmaceutical industry.  

 

The Indian pharmaceutical industry would not have been able to develop as fast if firms were 

not allowed to make copies of already existing molecules and drugs. The average cost of 

developing a new drug for the international market is high and large investments are required 

for the process. It is much cheaper and less time- consuming to develop new processes and 

produce already existing products and for India, with limited resources, the industry could 

develop because of the production of generic drugs. The loss of knowledge to Indian imitators 

was a cost for the MNCs but nonetheless most of the foreign firms decided to stay in India by 

reasons of their large sales in the Indian market. The MNCs had at the time, and still have, 

strong brand names in India and the low costs and pool of high skilled labour made it valuable 

to stay.  

 

Today, basically all Indian companies are generic firms. Many of the larger domestic firms 

possess advanced technology and it can be argued that the spillovers from imitation are not as 

strong as in the past. However, there is still scope for spillover effects through imitation if the 

MNCs introduce new technology in the Indian industry. With a strong patent regime for 

protection of intellectual property rights, spillover effects through imitation are less likely to 

be generated in the future. The adoption of the new patent regime is likely to limit the 
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imitative R&D carried out in India, which might affect the development in the industry in the 

short run. In the long run however, it is argued that an effective protection of IPR is necessary 

for the industry to grow further. India has innovative capabilities and increasing numbers of 

domestic firms are investing in R&D for developing new molecules. Spillover effects through 

imitation are probably going to decrease but with the establishment of more foreign firms, 

new technology is entering the country and, through collaboration, demonstration effects can 

still occur. 

 

Furthermore, spillovers from imitation and demonstration effects can also be found in 

marketing and management practices. See the upcoming section “spillovers from industrial 

management practices”.  

 

5.3 Transfer of Technology  
Spillover effects, in terms of technology transfer, can be created if the MNCs use more 

advanced technology in their production processes than domestic firms. Thus, technology and 

productivity gaps between the foreign and local firm may stimulate spillover effects. If the 

local firm is less productive than the foreign firm there is scope for it to catch up. Technology 

in the pharmaceutical industry is often very complex and the need for up- grading the 

technology is large due to the rapid pace of new drug discovery and strict requirements of 

safety and efficiency (Naravana, 1984). Foreign pharmaceutical affiliates in India receive up 

to date technology from their parent firm, both in managerial practices and in manufacturing 

facilities, which could stimulate spillover effects.  

 

Spillover effects in terms of technology transfer from MNCs in the Indian pharmaceutical 

industry seem to have taken place at an early stage. The Indian government wanted to build a 

strong pharmaceutical industry and welcomed the entry of MNCs in order to strengthen the 

domestic industry through their sophisticated technical know- how. The foreign companies 

had modern managerial skills and sophisticated technical knowledge. In the industry’s early 

stage, foreign pharmaceutical companies invested more in India than the public and large 

Indian firms (Naravana, 1984). The MNCs contributed to technology advancement in the 

industry, mainly through imitation, and the enhancement in technology from foreign firms 

enabled domestic firms to increase productivity and build competitiveness in new areas 

(various interviews). 
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Today, the largest Indian domestic firms have advanced technology and science- based 

facilities, so the technology gap between the foreign and the large domestic players is narrow. 

There has been a production convergence between the foreign and large domestic firms. The 

MNCs in India use similar advanced technology to the top domestic players (GoI, 2005). 

Hence, the scope for technology transfer is limited. Certainly the foreign companies’ 

technology is far more advanced than many of the small- scale companies in the industry, but 

so is the top Indian firms’ technology. Nonetheless, the technology and knowledge gap in 

terms of innovative R&D between MNCs and Indian firms is still wide, but will be discussed 

in the next section of this chapter.  

 

Previous studies of spillover effects have shown that MNCs provide technical assistance to 

their suppliers in order to raise their product quality (Smarzynska, 2002). This is also found to 

be the case in India’s pharmaceutical industry. Subsequently, technology transfer takes place 

between some foreign firms and their suppliers in the pharmaceutical industry. As we saw in 

chapter four, many of the MNCs in India outsource all or parts of their production, and have 

not established manufacturing units of their own. For instance, the foreign firm Novartis 

outsources 100% of their production and according to the director; Novartis upgrade their 

suppliers’ technology and share good manufacturing practices with the suppliers. Some of the 

suppliers are given inputs so they can upgrade the production facilities to international 

standards. According to Shahani (2005-12-09), it is more economically beneficial to 

outsource the technology to suppliers than manufacture themselves. Nevertheless, producing 

for a multinational firm requires a high standard of production facilities. Novartis’ quality 

personnel check the outsourcing plants regularly, which give incentives for the suppliers to 

upgrade, and keep up the quality and technology in order to be competitive. Spillover effects 

in terms of quality awareness for products and production processes are hence being 

generated.  

 

Considering the pharmaceutical industry’s high- technology intensity, there seems to be 

limited technology transfer taking place in India. The MNCs in India made technology 

available to the domestic industry at an early stage, but today technology transfer is rather 

limited (various interviews). Since the MNCs do not conduct much R&D in India, the 

domestic firms’ (the larger ones) technology is equally developed as the MNCs. Nevertheless, 

there might be more technology transfer in the future when the IPRs are protected. According 

to Pfizer, newer technology will most likely become available to domestic firms when there is 
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a strong patent regime, mainly through collaborations between MNCs and domestic firms 

(D’Souza, 2005-12-20). It is possible that under the new patent laws, MNCs will start to 

outsource even patented drugs in India; consequently there will be larger scope for technology 

transfer spillovers in the future.  

 

5.4 Research and Development 
R&D performance, which the MNCs may undertake in the host country, can generate 

spillover effects. R&D intensity in the Indian pharmaceutical industry is rather low and the 

spillover effects from MNCs in terms of innovative R&D seem to be negligible. Again, the 

weak patent regime is one of the main reasons why MNCs have limited R&D facilities in 

India. The foreign firm Ciba established an R&D centre in 1964 but they closed in 1982 

because of imitation by domestic firms. The spillover effects in India from R&D are hence 

mainly generated outside the host country and might be brought into the country through the 

foreign company (D’Souza, 2005-12-20). Today, Europe, the US and Japan account for 93% 

of the global R&D expenditure (ICRA, 2004) and most of the MNCs’ R&D centres are 

located in the parent affiliate. For instance, Novartis has its R&D centres located in Basel, 

Boston and Singapore (Shahani, 2005-12-09).  

 

In India, the MNCs’ share in R&D is very low and the average intensity was 0.3% of the 

annual turnover in 1990 and in 2001 it increased to 0.7% (see table Appendix II). Larger 

numbers of foreign firms conduct R&D in India today and the average intensity has slightly 

increased, but is still very low. On the other hand, Indian firms have increased their R&D a 

great deal in the last years. With the new patent regime in place, the business models have 

begun to change and the larger Indian firms have started to shift towards innovative 

research20 and invest heavily in R&D. The focus of the R&D that is being performed by the 

MNCs’ affiliates in India is, for example, on data research and modifying the parent 

technology so it suits the foreign market. Most research that is undertaken by MNCs in India 

is considerably basic compared to the research that is performed in the parent firm. Research 

of new molecules is not carried out because of the risk of imitation. Consequently, spillover 

effects in terms of R&D are limited.  

 

                                                 
20 Innovative research means discovery of New Chemical Entity (NCEs) and Novel Drug Delivery Systems 
(NDDS).  
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Today, there is a vast gap between Indian firms and global companies in terms of R&D21. An 

Indian company has never introduced a new product, based on newly discovered molecules, 

in the market. To do so, the need of financial means is immense and the risk is large. 

Cooperation with a MNC can therefore help Indian firms in the research process. Thus, there 

seem to be some potential spillover effects in R&D through collaboration between foreign 

and domestic firms. For example, Ranbaxy and GlaxoSmithKline (GSK) have a joint research 

project going on. Ranbaxy does research in the first stages of the innovation process and then 

GSK takes over. The companies share everything in terms of knowledge and methods carried 

out in the research process (Ahuja, 2005-11-10). Ranbaxy is the largest and one of the most 

advanced pharmaceutical firms in India and the research carried out in the collaboration 

research is parallel to Ranbaxy’s knowledge level, so that the potential spillover effects 

generated is limited. On the other hand, collaboration projects such as this are expected to be 

beneficial for the domestic firm since the MNCs bring in financial means and at the same time 

help Indian companies to gain international credibility and move up the learning curve 

(Gulati, 2005-11-10).  

 

R&D centres in the Indian pharmaceutical industry have begun to emerge, which increases 

employment opportunities and also reverses the brain drain from India22. The R&D centres 

attract Indian scientists who earlier migrated to developed countries to find suitable work 

opportunities. With the new patent regime and enhanced work pool of skilled labour, it is very 

likely that MNCs will begin innovative research in India in the future. R&D activity is very 

competitive, which can benefit the domestic industry in terms of increased focus on 

innovation and improvement. If the foreign companies start to develop R&D units in India, 

the competition is likely to increase among the players in the industry. Further spillover 

effects in terms of competition in R&D activities will possibly be generated in the future. As 

more domestic companies engage in various parts of the R&D, the knowledge gap between 

the firms will decrease and the absorption capability of spillover effects increase. 

 

                                                 
21The largest MNCs invest about 15-20 % in R&D while Indian firms invest 8% at the most. Before the entry of 
TRIPs the average investment in R&D for Indian firms was about 1.5% (Felker et. al. 1997). 
22R&D centers: AstraZeneca in Bangalore, Nicholas Piramal in Mumbai, Wockhardt in Aurangabad, Ranbaxy’s 
center in Gurganon, Lupin in Pune, Sun Pharma in Baroda (OPPI, 2005).  
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5.5 Labour training and human capital 
Well trained employees can be a source of a firm’s productivity gain when the resources are 

used more efficiently. Training and development of employees across all levels is a key 

investment area for many of the MNCs. The aim of investment in training is to make each 

employee highly productive (Bhujle, 2005-12-06). The pharmaceutical MNCs in India have 

collectively thousands of employees, who enrol in training programs. According to several of 

the firms interviewed, the MNCs provide more and better training than the average domestic 

firms (various interviews with both foreign and domestic firms). Thus, there seem to be 

spillover effects generated in terms human capital in the Indian pharmaceutical industry.  

 

Many of the MNCs provide a great deal of in- house training and offer programs for everyone 

from top employees to floor staff in the firms. For instance; AstraZeneca has taken some 

strategic steps towards human resource development, with particular “focus on creating a 

strong performance driven culture and improving the capability of its employees” 

(AstraZeneca India Ltd. Directors report, 2004). A part of AstraZeneca’s human resource 

development plan is to train employees abroad. Each year some of the employees are 

transferred to other AstraZeneca affiliates to work. The international transfer can be a future 

asset for the employees and the firm, since new ideas are exchanged in the different 

affiliations. It is favourable for the employees, in terms of internationalization, to receive 

knowledge and system and corporate culture in foreign countries. Many of the MNCs in India 

seem to send their employees to other foreign affiliates, for training in various departments of 

the cooperation. 

 

GlaxoSmithKline invests lots in human resources to strengthen the competence of their 

workforce in India. They have trained many people in management positions and factory 

workers have recieved on the job training in Good Manufacturing Practices (GMP), safety 

and productivity (Sanglikar, 2005-12-06). Manufacturing Operational Excellence (OE) 

training and development activities are held at the factories, focusing on building awareness, 

knowledge management and training of staff in manufacturing practices to increase 

productivity of the plants (GSK Directors report, 2004). According to GSK, the 

multinationals have helped to develop the Indian pharmaceutical industry in terms of 

educating people, especially in marketing and scientific communication skills, but also in 

finance, machinery operations and maintenance (Sanglikar, 2005-12-06). Through the MNCs’ 

presence in the industry the domestic firms get access to new ideas and the local workers gain 
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more knowledge about international practices. The multinational affiliates in India follow the 

parent companies’ training schemes, which are often well developed, and it can be argued that 

this advantage has benefited the Indian industry as a whole in terms of increased know- how.  

 

The multinationals in India spend more money on employee costs than their domestic 

counterparts. In table 5.2 we can see that the employee costs, as percentage of income, for 

domestic vs. multinationals in the pharmaceutical industry.  

 

Table 5.2 Employee costs (as % of income) in the Indian pharmaceutical industry 
 1997 1999 2001 2002 2004 

Domestic firms 7.2 7.5 7.2 7.5 7.7 

MNCs 11.4 10.6 11.4 12.0 11.0 

Source: ICRA (2004) 
 

The explanation of the higher employee costs is the higher wages paid by the multinationals. 

Additionally, the MNCs invest a lot in training of employees in promotional activities. The 

fact that the MNCs focus a lot on the productivity of their employees creates a strong 

competitive environment in the industry. In order to keep up with the multinationals, the 

domestic firms must invest in their work force too. The employee cost for domestic firms has 

increased in the last decade. An explanation for the increased costs could be that domestic 

firms invest more in their employees. Another reason for the increased costs could be that 

more qualified employees are hired due to larger investments in R&D; consequently, higher 

wages are paid.  

 

The training that the MNCs provide can be an asset for domestic firms through possible 

labour turnover between firms. Spillover effects occur through labour turnover and the 

circulation of the labour force enables some original knowledge to transfer between the 

foreign and domestic firms. There seems to be some labour turnover between firms in the 

pharmaceutical industry, between public- domestic and foreign firms (various interviews). To 

illustrate one example; Mr. Iyer, the present managing director of AstraZeneca India, has 

worked in the pharmaceutical industry for more than twenty years. Initially he worked for 

GlaxoSmithKline in the commercial management team for many years, after he worked for a 

local firm, ICI Pharmaceuticals India, which later merged with Nicolas Piramal. Mr. Iyer had 

a key business position at Nicolas Piramal for a couple of years before he got the head 
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manager position of AstraZeneca India (AstraZeneca Annual report, 2004). The different 

positions of Mr Iyer show one example of the movement within the industry. There is no 

doubt that he has brought knowledge from one firm to another. On the other hand, with more 

investment in training, the MNCs have more incentive to keep their employees within the 

firms and also the higher wages paid by MNCs can result in less labour turnover.  

 

A high level of education makes the absorption capacities of spillover effects larger (Kozlov, 

2001). The Indian workforce is very well educated and thus the comprehensive educational 

level in India increases the possibility for spillover effects from MNCs since it is easy for the 

employees to benefit from more advanced foreign management skills and technology.  

 

5.6 Industrial management  
The local industry can benefit from FDI through the superior industrial management skills 

that the MNCs possess23 (Dunning, 1970). Because of the threat of market loss, foreign 

companies can raise managerial incentives in host- country enterprises. A well functioning 

industrial management is very important for a firm’s growth and efficient management can 

increase the productivity of the firm significantly. Aggarwal (2004) finds that insufficient 

marketing infrastructure and lack of information affect Indian domestic pharmaceutical firms 

negatively in terms of export performance. The lack of marketing skills forces Indian firms to 

produce for the domestic market instead of expanding into the global market. It can therefore 

be argued that spillover effects in terms of marketing infrastructure are especially important 

for firms that want to expand internationally. 

 

The spillover effects in the industrial management area seem to be immense in India’s 

pharmaceutical industry. In all the interviews with both foreign and domestic companies, the 

firms emphasized the advantage of the foreign companies’ industrial management skills. The 

pharmaceutical industry is highly dependent on a marketing and distribution network. The 

industry’s sales promotion is essentially intended for the physicians, who prescribe the 

products to the patients and not for the consumer directly. Medical Sales Representatives 

(MSRs) consequently have a large influence on doctors, who often rely on the MSRs 

regarding new drugs in the market. This calls for a detailed system of medical knowledge and 

the marketing representatives need to be well trained, technically qualified and specialized in 
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the products and their effects on the patients (Naravana, 1984). Marketing and promotional 

performance strongly affects the outcome of the pharmaceutical firms. The MNCs in India 

have very well developed marketing techniques and have been able to capture large shares of 

the market due to their aggressive marketing performances. 

 

According to GSK, the foreign pharmaceutical firms have contributed a great deal to the 

domestic industry in terms of management, organizational and marketing practices. “The 

MNCs have brought the latest manufacturing techniques and marketing practices into the 

pharmaceutical industry in India” (Sanglikar, 2005-12-06). For instance GSK was the firm 

that introduced medical promotion activities such as the MSR system in India (Sanglikar, 

2005-12-06). By introducing new marketing ideas and management techniques that were 

unknown in India, spillover effects to local firms were created.  

 

The marketing and selling costs24 have always been higher for MNCs than for domestic firms 

in India. Table 5.3 shows the expenses for domestic firms vs. MNCs.  

 

Table 5.3 Marketing costs (as % of income) in the Indian pharmaceutical industry 

 
 1997 1999 2001 2003 2004 

Indian firms 6.5 7.5 8.7 9.6 9.3 

MNCs 10.1 11.0 11.0 11.2 10.3 

Source: ICRA (2004) 

 

One reason for the MNCs’ higher costs is their concentration in formulations, which 

traditionally require more promotional activities than bulk manufacturing25. We can see that 

the marketing costs have increased for the domestic players in India. This trend could be 

explained by increased focus on formulation and improved sales infrastructure. The enhanced 

importance of brand building, due to the new patent regime and increased export of products, 

could also explain the increased costs. Many Indian companies have increased their presence 

                                                                                                                                                         
23 Industrial management is a wide concept but is here used to include marketing, brand name, organization, 
quality control, sales and distribution network. 
24 These include promotional expenses, advertising costs, distribution commission, trade discounts, freight and 
forwarding costs (ICRA, 2004, p.141) 
25 In the formulation business brand name is very important in order to grow as a company, more so than in the 
bulk business, where the competitiveness is mostly based on cost and quality. The formulation firms are retail- 
oriented and the reach of a marketing and distribution network is therefore very important for the company’s 
success. 
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around the globe, both in developed and developing countries, which requires an established 

distribution network, participation in international trade fairs and marketing.  

 

In 1970 the MNCs held 80% of the market and in 2001 only 24%. One explanation for the 

expansion of domestic firms is that they have learned the importance of brand building and 

marketing techniques. The presence of MNCs in India has contributed to the strength in 

marketing techniques, directly through marketing collaboration and indirectly through 

imitation and competition (Bhujle, 2005-12-06). Today, the largest domestic firms have very 

well developed management skills and do not differ much from the MNCs in India.  

 

Another aspect of benefits from the MNCs, in terms of industrial management, is their 

consciousness of quality standards. The foreign companies have always been aware of quality 

and safety aspects of manufacturing pharmaceuticals. According to Naravana (1984) all 

foreign companies in India, and domestic units collaborating with foreign firms, are said to be 

safe from a quality perspective. If a domestic pharmaceutical firm wants to expand beyond 

the domestic market it must learn international standards in regard to the products and 

production processes. To be able to export to the regulated markets (in developed countries) 

the firm must have reached a certain standard in quality control. Authorities in regulated 

markets, which are in control of quality of products and manufacturing facilities, are very 

strict. It is difficult and expensive to navigate through the tough regulatory regimes in the 

developed countries (Business India, 2005). Extensive company reports for documentation of 

production processes and products are required to start exporting and thus expand into 

regulated markets. Today, the largest Indian companies have comprehended the importance of 

documentation and are able to comply with health and safety requirements in different 

countries, thus continuing to expand into the regulated markets (Business India, 2005). The 

presence of foreign firms in India has contributed to increase the awareness of quality 

standards in the domestic industry. Since the foreign firms demand high quality bulk and 

good manufacturing practices, they indirectly (or directly in some cases) put pressure on the 

domestic suppliers to increasing their standards and supply of good quality bulk. Spillover 

effects in terms of quality standards are therefore generated in the industry. 

 

Because of the lack of resources and financial means numerous small and medium scale firms 

wish to link up with foreign firms in order to get “free” access to international markets. 

Domestic firms that are in collaboration with foreign companies can improve their own 
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standards through the international linkages that the foreign firms can provide (OPPI, 2005). 

There is scope for the small- medium scale firms to benefit from collaboration with foreign 

firms in the future. Many firms perform co- marketing and it is quite common that medium 

range companies, that do not have the resources to market globally, tie up with one of the 

global majors. The large domestic firms in India are very developed in terms of industrial 

management and therefore spillover effects generated to the large firms are likely to be 

limited in the future. 

 

5.7 Summary of spillover effects from FDI  
Apart from the capital inflows and additional employment that the pharmaceutical 

multinationals have brought to India, there seem to be quite a few spillover effects in the 

industry. In the following table the spillover effects are summarized, from a past, present and 

future perspective. 

 
 
Table 5.4 Summary of the spillover channels in the Indian pharmaceutical industry 
 

 
PAST 

 
PRESENT 

 
FUTURE 

 
SPILLOVER 

EFFECTS  
Weak 

 
Medium 

 
Strong 

 
Weak 

 
Medium 

 
Strong 

 
Weak 

 
Medium 

 
Strong 

Competition  X     X   X 

Human capital  X   X   X  

Imitation   X  X   X  

Transfer of Tech.  X  X    X  

R&D X   X    X  

Management   X  X   X  

Note: The summary is divided into three time periods; past (from India’s independence to the liberalization 
reform), present (since the liberalization started in 1991) and future. The impact of spillover effects are evaluated 
as; weak (no or very few spillovers), medium (some spillovers have occurred) and strong (lots of spillovers). 
 

 
In the past, the MNCs more or less had a monopoly in the pharmaceutical industry and hence 

very few spillover effects in terms of competition. Also, since the MNCs performed limited 

R&D in India, there were no externalities. Most spillovers effects from independence until the 

liberalization reform seem to be in terms of imitation and management techniques. The 

domestic firms’ marketing skills were not developed and the MNCs gained market shares due 
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to their aggressive marketing techniques. The MNCs brought in new management and 

promotion practices that were finally imitated by domestic players. The domestic industry has 

also grown due to possibilities of imitating foreign developed drugs. Spillover effects in terms 

of imitation are therefore large, both in product development and imitation of marketing and 

documentation techniques. Spillover effects in terms of human capital or transfer of 

technology seem modest.  

 

Today, the presence of foreign firms enhances the competitive environment in the industry 

and spillover effects are generated through the elimination of inefficient firms and faster 

adoption of technology. Today, the large domestic firms and the MNCs in India are equally 

developed and the technology gap is narrow. However, there seems to be some technology 

transfer between MNCs and their suppliers. Additionally, the MNCs invest a lot in training 

and positive externalities in the form of development of human capital seem to be generated. 

Furthermore, the MNCs are highly aware of quality standards for products and production 

processes, which seem to have “spilled over” to the domestic industry. Based on the fact that 

the domestic firms’ market share have expanded a great deal, one can argue that spillover 

effects in terms of imitation of marketing techniques and quality awareness have taken place.  

 

Spillover effects could be argued to continually be generated in the future. Due to the new 

patent laws and enhanced investment climate, FDI is expected to increase in India. Also 

multinationals innovative R&D is expected to take off in the Indian pharmaceutical industry. 

In recent years, domestic players have invested more in R&D than ever before, and 

competition in terms of R&D can stimulate further competition and growth in the industry. 

Moreover, increased collaboration with foreign firms in terms of R&D is likely to generate 

future spillovers. Partnerships between multinationals and Indian firms seem to be the viable 

way forward. Due to the high costs in developing a new molecule on global bases, the Indian 

firms are facing a difficult future. However, developing time and costs for R&D are 

increasing, and multinationals can save money through collaboration with an Indian firm. We 

have witnessed many collaboration projects taking place in the industry between foreign and 

Indian firms, and the partnerships are expected to increase considerably in the nearest future 

(OPPI, 2005).  

 

However, the presence of FDI in the pharmaceutical industry does not mean automatic 

spillover effects. Spillover effects depend on the development of the local firms and the 

 54



efforts of domestic firms to invest in learning and imitation. Hence, it depends on the local 

firm’s absorptive capability. The Indian pharmaceutical industry has a vast pool of skilled 

labour, physical infrastructure, and a large distribution network with suppliers. India’s 

pharmaceutical industry can therefore be argued to have a high absorptive capacity, especially 

the large firms in the organized sector. 
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6. ECONOMETRIC STUDY OF SPILLOVER EFFECTS 
 

An econometric analysis, which estimates the correlation between FDI and domestic firms’ 

productivity, is a common way to determine if spillover effects exist. To examine if 

productivity spillovers from FDI in the Indian pharmaceutical industry have taken place a 

regression analysis will also be carried out in this study.  

 

The questions to be answered in the econometric analysis are: 

 Do firms with foreign ownership show higher levels of productivity than domestic firms?  

 Does foreign ownership in the pharmaceutical sector affect the productivity of 

domestically owned firms in the industry; hence do spillover effects from foreign presence 

exist? 

 

6.1 Data and methodology 
As this is a study of horizontal productivity spillovers within the pharmaceutical industry, 

only intra- spillover effects are accounted for. Firm level panel data is used for the analysis. 

The data comes from the Prowess database26, provided by the Centre for Monitoring Indian 

Economy. The Prowess database contains 300 pharmaceutical firms, which are included in 

the organized sector. However, only firms for which there is information about productivity, 

sales, capital stock, foreign ownership and employment are included in the sample. Firms 

with negative value added are excluded. The sample used in the study consists therefore only 

of 43 firms, which includes 34 domestic and 9 foreign firms. Firms with more than 10% 

foreign equity are considered foreign27.  

 

The firms included in the sample account for 49.6 % of the total value of output in the 

organized sector, which should be large enough to draw conclusions about spillover effects in 

the industry. The sample includes no small- scale firms28 but medium and large firms, with 35 

                                                 
26 Prowess includes over 8,000 Indian companies. It contains detailed normalized data gathered from the audited 
annual accounts, stock exchanges and company announcements. 
27 This definition of foreign firms is consistent with UNCTAD World Investment Reports (2002). Other criteria 
for foreign ownership can and have in earlier studies been used (>0% or 5%), without altering the results (see for 
instance Aitken and Harrison 1999). 
28 The definition of a small scale firm is a unit with maximum investment of Rs. five Crores (The Ministry of  
Small Scale industries, 2006). 
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employees in the smallest firm to 6797 in the largest. As a result of the sample, conclusions 

drawn about spillover effects are only applicable to the larger firms in the industry. 

 

Table 6.1 describes the sample. One year, 2004, will be used for the analysis. 

 

Table 6.1 Description of the sample used in the regression 

 

Variable Total sample Ave. sample Ave. Dom. firm Ave. For. firm 

Employment 58291,0 1355,6 1311,7 1521,1 

Net sales  17072,0 397,0 1430,4 466,5 

Output  17317,5 402,7 387,4 460,6 

Fixed assets 5343 124,3 141,8 57,9 

Wages 1443,1 33,56 28,75 51,74 

Source: Prowess database (Author’s own calculations) 
Note: In Rs. Crores 
 

As we can see in the table above, the average foreign firm has a larger number of employees, 

their output is larger and they also pay higher wages than the average domestic firm. 

However, the net sales of domestic firms are higher. Many of the larger domestic firms export 

a large part of their production, which might explain the higher sales. The foreign firms have 

less fixed assets than the domestic firm. As mentioned earlier, the foreign firms outsource 

parts of their production, and have therefore less investments in fixed capital.  

 

A regression analysis is carried out to examine the correlation between firm productivity and 

foreign presence in the same industry. The model used is similar to most of the empirical 

literature. A log linear production function is estimated and the model and the explanatory 

variables are similar to those estimated by Aitken and Harrison (1999), Haddad and Harrison 

(1993) and Barrios et. al. (2002). The Ordinary Least Square (OLS) technique is used to 

estimate the equation below.   

 

 The following model will be used in the regression analysis: 

 

LnYit=α +β1 ln Kit+β2ln Lit + β3 ln SIZEit +β4 F_firmit+β5 F_sectorit+εit (1) 
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Yi stands for firm i’s output. In the model, i and t refer to firm and time respectively. The 

domestic firm i's productivity is assumed to be dependent on several factors. As a 

measurement for productivity, value added is used as a proxy. Firm i’s productivity is 

assumed to be dependent on its capital intensity (Kit) and is defined as the value of fixed 

assets at the beginning of the year, labour (Lit) is proxied by remuneration, SIZEit is measured 

as the ratio of firm sales to total sales for the largest firm in the sector (in accordance with 

Haddad & Harrison, 1993).  

 

Two measurements of foreign ownership are used29. The first variable; F_firmit is the share of 

foreign equity at the firm level. If foreign ownership in a plant increases the plant’s 

productivity, we should observe a positive coefficient of this variable. The second variable is 

F_sectorit, which measures whether the presence of foreign ownership within the industry 

increases the productivity of domestic firms within the same industry. This is the main 

variable of interest and it is intended to control for the degree of foreign presence and hence 

potential productivity spillovers arising from the foreign firms. F_sectorit is defined as foreign 

equity participation averaged over all firms in the sector, weighted by each firm’s share in 

sectorial employment.  

 

F Sector
FS Emp

Employmentit

it
i

it

it
i

_
*

=
∑
∑   (2) 

 

If productivity advantages of foreign firms spill over to the domestic firms, this coefficient 

should be positive. εit is a standard error term, which is assumed to have a normal distribution 

with zero mean and fixed variance over the sample. 

 

6.2 Econometric results  
The regression model is estimated, using the Ordinary Least Square Method (OLS) and the 

results are given in table 6.2. 

  

 
 
 
                                                 
29 The variables F_firmit and F_sectorit are constructed similarly to the ones used by Aitken and Harrison (1999).    
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Table 6.2 Regression results 
 

Variable Coefficient Std. Error t-Statistic Prob. 

C 1.139961 0.249614 4.566894 0.0001 
LOG(K) 0.500608 0.092467 5.413926 0.0000 
LOG(L) 0.427475 0.092216 4.635581 0.0000 

LOG(SIZE) 0.200932 0.084520 2.377337 0.0227 
F_FIRM 0.005309 0.002368 2.242336 0.0310 
F_SEC 0.005944 0.021057 0.282291 0.7793 

R-squared 0.937120 Mean dependent var 3.592669 
Adjusted R-squared 0.934028 S.D. dependent var 1.839170 
S.E. of regression 0.296397 Akaike info criterion 0.534554 
Sum squared resid 3.250493 Schwarz criterion 0.780302 

Log likelihood -5.492901 F-statistic 316.0262 
Durbin-Watson stat 2.201883 Prob(F-statistic) 0.000000 

 
 
 
As expected, the coefficients Lit and Kit are positive and statistically significant. Also, as 

SIZEit is positive and significant, larger firms are likely to achieve higher levels of 

productivity. 

 

Regarding the coefficients determining the effects of foreign ownership, the results show the 

following. At plant level, the F_firmit coefficient is positive and the significance level is 5%. 

This shows that firms with foreign ownership experience higher productivity than domestic 

firms, which is consistent with the belief of foreign firms’ superior efficiency. Thus there is 

productivity gain for firms with foreign ownership. The higher level of productivity for firms 

with foreign ownership indicates that a small productivity gap exists between the domestic 

and foreign firms.  

 

The coefficient F_sectorit is positive but statically insignificant. As a result, we cannot draw 

the conclusion that intra- spillover effects in the pharmaceutical actually exist, since the 

difference is not significant.  

 

In the empirical literature there is no consensus on which variable is the most correct to 

measure foreign participation or spillover effects. Other measurements for the F_sectorit 

variable can be used, such as assets, sales and output. However, total assets and sales instead 
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of employment were used in this study but do not reveal any important changes to the 

estimation results (see appendix table VIII). 

 

Consequently, according to this study there is no evidence of spillover effects in the Indian 

pharmaceutical industry. The possible explanation for this result is further discussed in 

section 6.4.  

 

6.3 Testing of the model  
Several tests can be carried out in order to test the overall specification and significance of the 

model. An F- test is used to see whether we have an overall significant model. The p- value 

for the F- test shows, in table 6.2, that the model is significant. 

 

To check if the model is correctly specified, or if there is a problem of misspecification, a 

RESET test is used (See Hill et. al. 2001, p. 187-188 for further details).  A test of H0 : γ1 = γ2 

=0 against H1:  γ1 ≠ γ2 ≠ 0 is carried out. A failure to reject H0 means that the test cannot 

detect any misspecification. However, rejection of the null hypothesis means the model is 

inadequate and needs to be improved (Hill et. al. 2001). The RESET- test in our model shows 

an insignificant p- value of 0.889 (See appendix table V), which means we fail to reject H0. 

Hence we cannot detect any misspecifications in the model.   

 

Problems of heteroskedasticity in the model are controlled for, through White’s estimators for 

the standard errors. White’s test for heteroskedasticity is used: H0 : e1 is homoskedastic H1:  e1 

is not homoskedastic. The heteroskedasticity test in our model shows an insignificant p- value 

of 0.575 (See appendix table VI). Thus, H0 is not rejected and we cannot show that 

heteroskedasticity exists.  

 

Lastly, to check the normal distribution of the residuals, the Jarque- Bera test is carried out. 

(See Hill et. al. 2001, p. 138-139 for further details) H0: e1 is normal distributed H1: e1 is not 

normal distributed. The p- value from the Jarque- Bera test is 0.670 and we fail to reject the 

null hypothesis that the residuals are normal distributed (for histogram and p- values, see 

appendix table VII). Consequently, the residuals in the model are assumed to be normal 

distributed.   
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The R2 value in the model is high, which demonstrates a good fit. The model explains 93.7% 

of the variation in y.  

 

6.4 Discussion 
The regression shows positive and significant results in the “own- plant” variable, indicating 

that foreign ownership affects productivity positively. There is productivity gain for firms 

with foreign ownership; consequently there is a productivity gap between the foreign and 

domestic firms. This result is consistent with previous studies such as Haddad & Harrison 

(1993) Aitken & Harrison (1999) and Barrios (2000).  

 

Since the correlation between FDI and productivity of domestic firms in the same industry is 

insignificant, we cannot conclude that spillovers exist in the Indian pharmaceutical industry. 

The results are similar to several previous empirical analyses of spillover effects. For 

instance, Haddad and Harrison (1993) showed insignificant, but negative results, of the 

spillover effects in Morocco and so did Barrios (2000) and Smarzynka (2002)30. 

 

Negative or insignificant results of spillover effects can be explained by various factors. 

Spillover effects are difficult to measure and the data used for the analysis is therefore of 

importance. Many earlier studies of spillovers, which found evidence of positive effects from 

FDI, often used aggregated, cross sectional industry data. Görg and Strobl (2001) argue that 

this way of estimating spillover effects can be biased. They argue that data on firm- level, 

instead of industry level, is a more accurate way of measuring spillover effects because it 

“allows the researcher to investigate in more detail whether spillovers take place by 

controlling for other factors” (Görg & Strobl, 2001, p.6). However, when firm- level panel 

data is used, evidence of negative and insignificant spillovers occur more often than with 

aggregated industry data. In this paper, only one industry is examined and therefore firm level 

data is used. The insignificant results in this study seem to confirm the weak evidence of 

positive spillovers from FDI when measured with firm- level data. 

 

 

                                                 
 
30 For other studies that show insignificant results of intra- industry spillover effects, see Görg & Greenaway 
(2001). 
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Moreover, the level of FDI in an industry is an important factor for possible spillover effects. 

If the level of FDI is relatively low in an industry, studies of spillover effects can result in 

insignificant outcomes (Aitken & Harrison, 1999). This could be the case in the Indian 

pharmaceutical industry where the FDI is quite low compared to other industries in India. For 

various reasons (see chapter four), the level of FDI is limited in the pharmaceutical sector. 

Many of the foreign firms outsource parts of their production and have limited fixed assets in 

the country. As seen in table 6.1, the average level of fixed assets for foreign firms is much 

lower than for the domestic.  

 

Many authors have also pointed out that negative (or insignificant) spillover effects can 

depend on the ability to absorb the positive impact from foreign firms. Blomström and Kokko 

(1998) conclude, after studying several empirical studies on spillover effects, “the positive 

effects of foreign investment are likely to increase with the local level of capability and 

competition” (p. 247). 

 

The local level of capability can be demonstrated by the local firm’s development of 

management and production capacity. If the domestic firms’ industrial management skills are 

weak, the possibility of benefiting from foreign firms’ presence is limited. For instance, with 

no documentation or quality control, the possibility for a domestic firm to collaborate or work 

as a supplier to a foreign firm is unfeasible. The domestic firms must have reached a certain 

standard to be able to benefit from the presence of FDI. As noted earlier, the local firms’ 

absorption capability is high since many of the firms are highly developed.  

 

The local level of capability can also depend on the possible technology gap in the industry. If 

the technology gap is too wide or too small between domestic and foreign firms it is argued to 

have implications for spillover effects. If the technology gap is too wide it might be difficult 

for domestic firms to benefit from FDI since the technology is too advanced. The possibility 

of interaction between foreign and domestic firms is therefore limited, as are subsequent 

spillover effects. On the other hand, if the technology gap is small, there is no scope for 

spillover effects since the firms are operating on the same premises. Possible knowledge or 

technology gaps between foreign and domestic firms are therefore important to consider. As 

previously concluded, there is a technology or productivity gap between foreign and domestic 

firms in the pharmaceutical industry. However, the technology gap seems quite small, 

especially between foreign and large domestic firms in the sector. Since the sample used in 
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the regression mainly consists of large firms, the result of insignificant spillover effects here 

can in fact be explained by the relatively small technology gap between large domestic firms 

and the multinationals in India.  

 

On the other hand, Barrios et. al. (2002) argue that not finding significant spillovers in 

Greece, may be by reason of only including large firms in the sample. He argues that large 

size firms are less responsive to spillover effects in contrast to small firms, since foreign firms 

are less interactive with large firms. However, this should not be the case in the Indian 

pharmaceutical industry since collaboration between firms seems to mainly be between 

foreign firms and medium to large domestic players.   

 

Competition is another important factor to consider in regard to the insignificant spillover 

effects. As Aitken and Harrison (1999) point out, foreign firms could reduce productivity in 

domestic firms through competition effects or market stealing effects. If the multinationals 

use more efficient and technologically advanced production methods than domestic firms, the 

foreign firms are more productive and have lower marginal costs of production. Therefore the 

foreign firms can draw demand away from the domestic firms, which have to lower their 

production; subsequently their average cost of production will be higher (Aitken and 

Harrison, 1999).  

 

This factor is quite important in regard to the Indian pharmaceutical industry since the 

multinationals mainly produce for the domestic market and hardly for export. The presence of 

foreign firms stimulates the pharmaceutical industry in terms of increased competition, but 

the question is whether the positive effects from foreign firms’ presence in the industry are 

larger than the eventual negative effects from market stealing. However, from the interviews 

conducted, the large domestic firms did not feel “threatened” by foreign firms potentially 

“stealing” market shares. On the contrary they were positive to foreign firms’ presence in the 

industry. As noted earlier, the foreign firms’ market share has decreased a lot since the 1970s; 

hence the foreign firms do not obviously “take over” the industry. Nevertheless, the foreign 

firms are a larger threat to the small-scale firms in India since these may not afford to keep up 

with the competition and up- gradation, which are necessary in a highly competitive market.  

 

Further explanations of insignificant spillover effects could be that the MNCs protect their 

firm specific advantages; consequently spillovers to the domestic industry are prevented. 
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Since the pharmaceutical industry is such a knowledge-based industry, foreign firms are most 

likely to try to keep technology to themselves. Especially in India, where the patent laws are 

weak, the incentive for firms to protect their firm- specific assets is large. The MNCs usually 

pay higher salaries to their employees to prevent leakage of firm specific advantages to 

domestic firms. This might have implications for spillover effects in the sector in terms of 

labour turnover and affect possible positive spillover effects. The pharmaceutical MNCs in 

India pay higher wages to their employees and also invest a lot in human capital through 

training; therefore the scope for spillover effects may be affected. However, according to the 

interviews, labour turnover in higher positions is quite common in the industry. Since the 

labour turnover effect is not measured quantitatively, it is difficult to draw a conclusion on its 

proper effects on spillovers.  

 

As always, when an econometric model and variables are constructed, there could have been a 

different approach. The fact that only one year is examined can have implications for the 

results. There might have been earlier years that could show different results. The variables 

chosen for the regression might also have influenced the results. Variables such as R&D 

expenditure, export, education and technology gap could have been controlled for; however, 

data availability excluded these variables. Hence, additional or different years and other 

variables included, or proxies used in the model, could have given different results. Also, if a 

larger sample with small-scale firms were included, other results might have been revealed. 

However, the model used in this study shows one aspect of spillover effects in the 

pharmaceutical industry.  
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7. SUMMARY AND CONCLUDING REMARKS 
 

The main objective of this study is to examine spillover effects from FDI in the 

pharmaceutical industry in India. The host economy can benefit from FDI since it can play an 

important role in promoting economic growth and raising the technological level in industries. 

This study shows mixed results in terms of existing spillover effects. To answer the first 

question stated in this paper: “Are there spillover effects observed from MNCs in the Indian 

pharmaceutical industry”? Yes, there has been positive impact from FDI in the 

pharmaceutical industry. From literature studies and interviews with people from the industry 

and governmental officials, the conclusion is that the pharmaceutical MNCs in India have 

positively contributed to the growth and development of the industry. In accordance with the 

case study of the transmission channels in industry, there seem to be a few clear spillover 

effects from FDI. However, the scope and existence of spillover effects seem to vary over 

time, depending on the development stage of the industry.  

 

The second question this study attempts to answer is “What characteristics do spillover effects 

from FDI in the Indian pharmaceutical industry have”? Spillover effects through imitation, 

industrial management skills and competition are particularly observable in the industry. After 

India’s independence, the pharmaceutical industry was very small but started to grow through 

the government’s initiative to develop a strong indigenous sector. The MNCs were welcome 

and they contributed to the industry in terms of technology and introduced new drugs in the 

country. India’s success in the pharmaceutical industry is mainly based on its capability to 

develop formulations of already discovered drugs and the industry has grown due to 

possibilities of imitating foreign developed molecules. Spillover effects in terms of imitation 

are therefore generated, not only in product development but also in marketing and 

documentation techniques. The MNCs brought in new management and promotion practices 

that were eventually imitated by domestic players. The foreign firms’ presence has indirectly 

encouraged the domestic firms to increase their managerial efforts and to adopt some of the 

marketing techniques used by MNCs. They have given incentives for players in the industry 

to upgrade and standardize processes such as quality control and documentation techniques. 

In addition, the existence of foreign firms seems to have intensified the competitive pressure 

in the industry and stimulated local firms to use accessible resources more efficiently. 

Competitive pressure has led to a consolidation in the industry, with many mergers and 
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acquisitions taking place, several between foreign and domestic firms in the industry. This 

calls for future spillover effects being generated.  

 

The regression analysis indicates that firms with foreign ownership exhibit higher 

productivity growth than domestically owned firms. Accordingly, there is a small productivity 

gap in the industry and hence incentives for the domestic firms to catch up. However, the 

seemingly positive impact of FDI in the pharmaceutical industry is not supported by the 

insignificant results of the econometric analysis of productivity spillover effects in the 

industry. The answer to the third question “Does foreign ownership in the Indian 

pharmaceutical sector affect the productivity of domestically owned firms in the industry?” is 

consequently no. There is an insignificant relationship between higher productivity growth in 

domestic firms and foreign presence in the sector. Therefore, we cannot conclude from the 

regression that there are any productivity spillovers in the industry.  

 

We find varied results in this study of spillover effects in the Indian pharmaceutical industry. 

The positive externalities from FDI we observed from analysing each transmission channel 

might not be large enough to affect the productivity of domestic firms in the industry. Earlier 

empirical studies of horizontal spillover effects have also showed insignificant results. There 

are many explanations brought to light in order to clarify these results, which are applicable in 

the Indian pharmaceutical industry as well. The explanation may be that the MNCs have not 

invested “enough” fixed capital in the industry. Many of the MNCs have bought already 

existing plants or outsource parts or all of their production. Moreover, the insignificant results 

indicate that the technology gap might be too small to capture significant spillover effects. 

Today, the large domestic firms and the MNCs in India are equally developed and the 

technology gap has narrowed down. Given that the sample mainly includes large firms, the 

spillover effects that exist in the industry may not have been captured. As we have seen in the 

discussion above, there are numerous explanations for the insignificant result concerning 

spillover effects in the Indian pharmaceutical industry. Spillover effects of FDI are difficult to 

compute and it is therefore good to include a qualitative analysis in addition to the statistical 

to get a deeper understanding of the effects of foreign firms in an industry. We can conclude 

that the presence of foreign pharmaceutical firms in India has to some extent contributed to 

the development of the industry over the years, but to what level is difficult to state. 

Nevertheless, judging by results from this and earlier studies, positive productivity spillovers 

from FDI should not be overestimated or taken for granted. 
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The last question was “How can public policies help to maximize spillover effects in the 

pharmaceutical industry in India?” Spillover effects are not an automatic outcome of FDI as 

they depend on the development of the host industries and the domestic firms. Efforts of local 

firms to invest in new technology and knowledge are crucial for spillover effects. Hence, the 

firm’s absorptive capability and motivation to learn are essential. It is in the interest of the 

state to provide a sound economic environment and public policies to benefit from FDI. In 

order to encourage spillover effects, the government of India has actively tried to create 

linkages within the industry, through performance requirements for foreign firms. Especially 

during the 70s, the MNCs faced several policies designed to encourage collaboration with 

Indian firms and also production constraint with the aim of producing more advanced drugs. 

This differentiation and encouragement, between foreign and domestic firms, seem to have 

helped the domestic industry to take off. The policies in the industry were protective and the 

domestic industry could develop through the restrictions and requirements for MNCs.  

 

Today the scenario is changed since India is a member of the WTO and the economy has 

opened up. India’s pharmaceutical industry is facing enhanced international competition and 

the implementation of the TRIPs shows that the domestic industry is facing a new challenging 

setting. India as a global player in the pharmaceutical industry requires therefore that the 

government promote an international competitive environment and a dynamic domestic 

industry. Blomström and Kokko (2003) argue as a consequence of the difficulties of 

computing and evaluating impact from FDI in a host country; no differentiation should be 

made between foreign and domestic firms in public policies. This should also be the case in 

the pharmaceutical industry in India. Although the result of the regression does not support 

our findings in the qualitative study, the MNCs have to some degree contributed to the 

development of the industry, and further spillover effects are expected in the future. The 

domestic industry is highly developed and an increased level of FDI in the sector should only 

stimulate the industry further and hence generate more spillover effects. This calls for 

increased promotional activities of the industry to encourage an increased inflow of FDI in the 

pharmaceutical industry.  

 

In order to promote FDI and maximize future spillover effects, policies should be investor 

friendly with a clear developing strategy. The government of India is trying to make the 

pharmaceutical industry as investor friendly as possible. However, there are still factors 

discouraging FDI, which calls for improvement of the institutional setting. Whether the 
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benefits from FDI materialize or not are argued to depend on factors such as; market 

structure, competitiveness, trade and technological policies. The policies in India should 

encourage domestic firms to invest more in R&D and technology up- gradation, especially the 

small firms. Public investments in higher education, preferably science- based, are necessary 

for future progress in innovative research and also in order to attract more FDI.   

 

The Indian pharmaceutical industry continues to develop and move up the value chain in 

terms of production and R&D. For the first time, intellectual capital is being generated in the 

industry. However, the Indian firms lack financial means to perform R&D at the same level as 

the largest global players. The foreign firms can therefore contribute to the Indian industry in 

terms of collaboration in R&D. Among the developing countries, the Indian pharmaceutical 

industry is one of the most advanced, in terms of technology, quality and range of medicines 

manufactured. Consequently, India is becoming one of the most preferential countries for 

foreign firms in respect of joint R&D, contract research and manufacturing. The government 

of India should therefore see the possibilities of increased foreign knowledge and the potential 

of spillover effects in future partnerships. Public policies that strengthen the absorptive 

capability in terms of R&D and regulatory standards for domestic firms, particularly for small 

firms, will create further development and future growth in the Indian pharmaceutical 

industry.  
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9. APPENDIX 
 

I. The major firms in India, net sales, in 1996, 2000, 2004 
Net sale (Rs.Crores) Net sale (Rs.Crores) 

 
 

 
 

Domestic  
firms  

1996 
 

2000 
 

2004 

 
 

Foreign  
firms  

1996 
 
2000 

 
2004 

Ranbaxy Laboratories Ltd. 926,1 1784,7 4 162,8 
 

GlaxoSmithKline 
Pharmaceuticals Ltd. 

834,27 816,9 1137,4 

Cipla Ltd. 
 

336,8 704,7 1920,5 Aventis Pharma Ltd. 324,95 479,79 671,1 

Dr.Reddy's Ltd. 
 

195,1 436,0 1758,3 Novartis India Ltd. 494,06 793,09 512,0 

Nicholas Piramal India Ltd. 
 

155,7 411,1 1261,3 Pfizer Ltd. 205,16 275,39 507,6 

Aurobindo Pharma Ltd. 
 

113,2 695,2 1253,7 Merck Ltd. 175,13 276,67 364,2 

Wockhardt Ltd. n.a 841,7 729,4 
 

AstraZeneca Pharma India 
Ltd. 

56,51 94,19 176,9 

Source: CMIE- Prowess database (2005) 

 

 Net fixed assets in 1996, 2000, 2004 
Net fixed assets  

(Rs. Crores) 
Net fixed assets 

(Rs. Crores) 
 

 
 

Domestic  
firms  

1996 
 

2000 
 

2004 

 
 

Foreign  
firms  

1996 
 
2000 

 
2004 

Ranbaxy Laboratories Ltd. 367,55 631,9 738,68 GlaxoSmithKline 
Pharmaceuticals Ltd. 

86,03 90,07 92,79 

Cipla Ltd. 
 

94,41 161,75 603,57 Aventis Pharma Ltd. 163,36 174,45 155,59 

Dr.Reddy's Ltd. 
 

78,3 189,49 524,58 Novartis India Ltd. 89,95 92,51 26,19 

Nicholas Piramal India Ltd. 
 

185,89 186,92 372,68 Pfizer Ltd. 33,34 35,03 61,1 

Aurobindo Pharma Ltd. 
 

1,47 133,89 584,94 Merck Ltd. 42,38 65,34 56,07 

Wockhardt Ltd. Na 556,22 351,9 AstraZeneca Pharma India 
Ltd. 

19,12 21,45 26,17 

Source: CMIE- Prowess database (2005) 
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II. Comparison between domestic and foreign firms in R&D 
 

Domestic firms Foreign firms Year 

Number of 

R&D firms 

R&D 

intensity 

Number of 

R&D firms 

R&D 

intensity 

1990 2 0,12 2 0,30 

1994 50 1,49 12 0,73 

1998 69 1,57 16 0,86 

2001 64 2,60 13 0,74 

Source: Pradhan, 2003  
 

 

III. India’s twenty largest pharmaceutical firms, according to total sales in 2004 
 

Rank Firm Total sales 
1. Ranbaxy Laboratories Ltd. 4243,02 
2. Cipla Ltd. 2055,43 
3. Dr. Reddy'S Laboratories Ltd. 1839,09 
4. Nicholas Piramal India Ltd. 1440,47 
5. Aurobindo Pharma Ltd. 1341,37 
6. Glaxosmithkline Pharma Ltd.* 1241,75 
7. Lupin Ltd. 1197,3 
8. Cadila Healthcare Ltd. 1172,3 
9. Sun Pharmaceutical Ltd. 936,2 
10. Wockhardt Ltd. 767,08 
11. Aventis Pharma Ltd.* 723,74 
12. Orchid Chemicals & Pharma Ltd. 713,4 
13. Ipca Laboratories Ltd. 665,46 
14. Alembic Ltd. 614,18 
15. Pfizer Ltd.* 593,8 
16. U S V Ltd. 561,45 
17. Matrix Laboratories Ltd. 557,41 
18. Biocon Ltd. 536,55 
19. Novartis India Ltd.* 520,28 
20. Torrent Pharmaceuticals Ltd. 580 

(43.)** AstraZeneca Pharma India Ltd.* 146,11 
Source: Prowess database 
Note: * foreign firm **AstraZeneca is additionally included since the firm was included in the interviews. 
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IV. Collaboration deals finalized since January 2005  
 

Company Collaborating 
firm 

Alliance/ 
Acquisition/JV 

Type of Collaboration 

Matrix Strides Merger Integration across supply chain 
Dr. Reddy’s ICICI Alliance R&D, Litigation 
Malladi Drugs Nouvus Fine 

Chemicals* 
Acquisition R&D 

Dishman Synprotec Acquisition R&D 
Jubilant Unnamed US 

generica company* 
Acquisition Precence in the US 

Manufacturing facility 
Sun Pharma MJ. Farma’s unit Acquisition Manufacturing facility 
Unichem Fis Acquisition API facility 
Strides STADA Pharma* Alliance Contract manufacture of Generics 
Suven Life United Therapeutics* Alliance Contract Research 
Ipca Chongquing Holley 

Holding* 
JV API  

Actavis* Lotus Labs Acquisition Contract research 
Glenmark Pharma Shasun Alliance R&D, Marketing 
Glenmark Labs Tasc Pharma Acquisition Bulk drugs, finished dosages 

facilitates 
Glenmark Pharma Tejin* Alliance Licensing 
Wockhardt Representacionas e 

Investigaciones 
Medicas Mexico* 

JV Marketing 

Matrix MCHEM* Alliance API 
Lupin Cornerstone* Alliance Marketing 
Strides KV Pharma Alliance Marketing 
Dishman ACDIMA* Alliance API 
Dr. Reddy’s Pharmascience* Alliance Marketing 
Ranbaxy DST, NCL Alliance R&D 
Matrix Aspen* JV API 
Zydus Mallinckrodt 

Pharmaceuticals 
Alliance Marketing 

Orchid Alpharma Alliance Marketing 
Eisai India GSK* Alliance Marketing 
Codexis Shasun Alliance Marketing 
Charak Pharma Avin* Alliance Marketing 
Torrent AstraZeneca* Alliance R&D, Out licensing 
Sun Pharma Phlox Merger Expansion 

Source: Pharmaceutical Industry highlights (2004) 
Note: * Foreign firm 
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V. Ramsey Reset test for model specification 
 
 

F-statistic 0.117892     Prob. F(2,35) 0.889144
Log likelihood ratio 0.288705     Prob. Chi-Square(2) 0.865583

 
 
 

VI. White Heteroskedasticity test  
 

F-statistic 0.863084     Prob. F(10,32) 0.575190
Obs*R-squared 9.134099     Prob. Chi-Square(10) 0.519426

 
 
 
 

VII.  Jarque Bera test for normality 
 

0
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-0.8 -0.6 -0.4 -0.2 -0.0 0.2 0.4 0.6

Series: Residuals
Sample 1 43
Observations 43

Mean       1.86e-16
Median   0.054683
Maximum  0.657248
Minimum -0.752269
Std. Dev.   0.278195
Skewness  -0.289946
Kurtosis   3.333192

Jarque-Bera  0.801398
Probability  0.669852
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VIII. Estimation results from using total assets and sales as F_sector coefficient 

 

 

Variable Coefficient Std. Error t-Statistic Prob. 

F_FIRM 0.001907 0.220348 2.046225 0.0512 

F_SEC  0.016333 0.322056 1.158671 0.7882 

R-squared 0.827120 Prob(F-statistic) 0.000000 

 
 

Variable Coefficient Std. Error t-Statistic Prob. 

F_FIRM 0.002007 0.002368 2.252401 0.0630 

F_SEC  0.001589 0.072448 0.568941 0.9893 

R-squared 0.792330 Prob(F-statistic) 0.000000 
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