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Abstract 

 

Geographical location of technological innovation in India is analyzed in this articles using 

Indian inventors address from United States Patent and Trademark Office (USPTO) data. 

From 1970 to 2012 period was divided into three phases based on the different industrial 

policies adopted by the government in different span of time. The data shows that location 

wise there is strong incremental polarization of innovative activity along with the changes in 

the economic policy. In the first phase, most of the innovators were limited in urban areas 

where the universities and government research institutes are located. However, along with 

the gradual opening of the economy, many foreign Multinationals have started their R&D 

operations in India. So, the location of innovation shifted and dispersed throughout the 

country. In the initial years most of the patenting activity was in the traditional fields and now 

moved to more high technology areas.  
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Introduction  

 

Innovation and capacity building are vital for economic development and progress of a 

nation. To develop capacity and innovation capability, a nationôs innovation system is 

important. The innovation system consists of institutions, rules, and procedures that affect 

how it acquires, creates, disseminates, and uses knowledge (Lundvall, 1985). In developing 

countryôs context it is not only the indigenous capacity building but also the use and 

application of globally available new and existing knowledge in the local context (Dahlman 

& Utz 2005). For the sustainable development, there is a direct relationship between 

Research and Development (R&D) and the growth. However, developing countries, in terms 

of technological capability, is lagging behind the developed countries. Developed countries 

are at the technology frontier and developing countries need to ñcatch upò.  Developing 

countries continue to depend on heavily on the technology transfer from the developed 

countries. However, for sustainable and viable economic development, less advanced 

countries need to open up their economy and wait for new technology to flow in (Dantas, 1st 

April 2005). Among the many other means of technology catch up, MNEs are one of the 

instruments, which can bring technology to the developed countries through FDI. However, 

host country should also develop absorptive capacity in building suitable mechanism to 

attract technologies and use them effectively. It is widely accepted fact that, among the many 

other actors, MNEs are the major driver of international or globalization of innovation. 

However, MNEs cannot innovate or learn in isolation. Innovation requires a synergy among 

many formal or informal ties with government, research institutions, universities, or other 

knowledge creating bodies, private firms or even local competitors (Edquist 2006)
1
. The 

Innovation system framework includes what neo-classical economies often avoids such as 

institutions, history, geography, technology, organizations and nations at various levels, 

global networks (Muchie, November 16-18, 2012 ). 

 

Beside other elements in an innovation system, óGeographyô is one of the major elements to 

organize successful innovation. The óGeography of innovationô describes the importance of 

proximity and location to innovative activity. Geography has a dimension beyond the 

economic sphere which is embedded in complex and multifaceted social relationships. The 

economic geography literature considers geographic dimension that affects economic growth 

                                                           
1
This complex network and the interaction among them within which innovation occurs commonly refer as 

ñSystem of Innovation (SI) (Edquist 2006)  
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and technological change. The deliberate and unintended knowledge spillover among 

economic actors and the role of physical proximity and colocation are crucial in 

understanding the dynamics of the innovation process (Maryann & Kogler, 2010). This area 

has been developed significantly since last two decades. Different empirical studies in this 

area have observed that, óinnovation is spatially concentrated; geography provides a platform 

to organize economic activity, knowledge spillovers are geographically localized and places 

are emerged over time with an evolutionary processô (Feldman & Kogler, 2010).  

 

Based on the brief literature review discussed above, this study explores the geography of 

innovation in Indian context using the innovators address and the capacity building with the 

International Patent Classification (IPC) code from the United States Patent and Trademark 

Office (USPTO) data. The paper is organized in the following sections. The section 2 will 

discuss the literature on geography of innovation. Section 3 addresses the different phases of 

Indian governmentôs policy for the industrial development of the country after the 

independence in 1947. Section 4 deals with the methodology. Section 5 is the results which 

show the evolution of Indian inventorsô locations with different span of time and the change 

is the patenting activity by the patenting entities. In the discussion and conclusion sections 

major findings and some policy recommendations are suggested.  

 

1. Geography of Innovation 
 

Endogenous technological changes can accelerate economic growth rates over time (Romer, 

1986). For the long term growth, knowledge is an important input in the production and to 

increase marginal productivity. Technological innovation has geographical dimension that 

affects economic growth and change. The geography of innovation describes the importance 

of proximity and location of innovative activity (Feldman & Kogler, 2010). The circulation 

of knowledge among various economic actors and the physical proximity are important to 

understand the innovation dynamics. Economic geographers have long been concerned about 

the special distribution dynamics of new knowledge creation. However, there is limited 

understanding of the sources of technical progress and the reasons why the innovation varies 

with the span of time and across space (Feldman, 1999). In todayôs globalized world, 

transportation and communications cost has decreased significantly. Henceforth the world 

has become a global village and location has lost its significance. However, even in todayôs 

globalized world, to achieve the long lasting competitive advantages in a global economy 

innovation activities are often heavily localized. With the concentrations of highly specialized 
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skills and knowledge, R&D institutions, universities, rivalry, related businesses, and 

sophisticated customers, the location has not lost its importance. Hence, the location of 

knowledge production and the characteristics of knowledge diffusion has become a crucial 

issue in understanding economic development. Knowledge þows are indeed bounded within 

geographic limits has received a particular attention in the economics literature. Empirical 

studies have observed that innovation activities are not equally distributed in space. 

Production of new scientiýc and technological knowledge has a tendency to cluster spatially. 

The diffusion and transmission of new knowledge at a distance is the main reason for the 

development of regional innovation clusters. Now-a-days, knowledge is more complex, 

uncertain and many a time available in non-codiýed form. Beside this, knowledge has a tacit 

part and embedded with person, location and with so many other factors. It is not possible to 

transfer or articulate tacit knowledge without personal interactions (Polanyi, 1967; Acs et. al, 

2002). Knowledge is not easily contained and geography provides one means to define 

knowledge spillovers. For these reasons, location may enhance the generation of innovation 

and yield higher rates of technological advance and economic growth. The concept of 

location is now defined as a geographic unit over which interaction and communication is 

facilitated (Feldman, 1999). The spatial proximity facilitates knowledge þows among the 

different actors of innovation system. This has inspired researchers to extend the innovation 

system framework to the regional dimension by investigating knowledge þows within 

regional innovation systems (Karlsson & Gråsjö, 2014). Porter (1998) has observed that sheer 

physical proximity among numerous competing firms can spur innovation when local factor 

costs are readily comparable. There are extensive discussions over time of the nature of the 

externalities that lead to localization of particular industries. Alfred Marshall had identified 

three reasons for localization. First, the concentration of several firms in a particular location 

offers reservoir for industry specific skilled manpower, second localized industries can 

support the production of non-tradable specialized inputs and third information spillover can 

give clustered firms a better production function than isolated producers (Marshall, 1890; 

Krugman, 1991). Geographical location has heavy influence on innovative and economic 

activity. Geographically localized knowledge is crucial to create innovation which in turn 

stimulates economic growth and development. It also plays a more specific role in 

establishing and sustaining the long-term capabilities and performance of firms and 

organizations and in enhancing the success and well-being of individuals and communities. 

Hence the geographical influences of knowledge creation and generation have interest 
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scholars in different areas of social sciences (Howells, 2002). A number of scholars have 

worked on different aspects of geography of innovation, for example (Audretsch & Feldman, 

2004; Baldwin & Martin, 2004; Feldman & Schreudeuder, 1996; Feldman, 1999; Feldman & 

Kogler, 2010; Howells, 2002; Jaffe et. al, 1993; Karlsson & Gråsjö, 2014; and so on). 

However, all these above mentioned studies based on developed countries perspective. 

Crescenzi et al (2012) has observed that innovation location in both shows an increasingly 

strong polarization of innovative capacity in a limited number of metropolitan areas. Further, 

innovation in India is much more dependent on the countryôs knowledge base and generates 

positive knowledge spillovers to other regions (Crescenzi, 2012). Beside this study, 

geographic localization of innovation from developing countryôs perspective particularly in 

Indian case, these kinds of studies are significantly rare. This is an exploratory study to 

investigate the geographical localization of innovative activity in India with the evolution of 

Indian industrial policy. Also, it will further explore the technological capability India has 

achieved by studying the four digit IPC codes.   

 

2. Evolution of Indian Governmentôs Industrial Policy 

 

India has got independence from the British rule in 1947. After the independence, newly 

formed government of India passed selective policies in difference span of time for suitable 

R&D environment in the country (Kumar, 1990). Following Kumar, (1990), Buckley et al 

(2012), Indian policy regime can be categorized into five distinct phases. After the 

Independence till the late 1960s was the first period of gradual liberalization. The second 

phase between the late 1960s to the 1970s was considered as a period for more selective 

policies. The third phase during the 1980s, indicated towards more liberal policy. The fourth 

phase after 1991, Indian government implemented many liberal set of policies to open up the 

economy. In 1991 the statement of Industrial Policy by the Government of India changed the 

industrial landscape of the country. The policy was adopted more towards export-oriented, 

technology-intensive industries. It further cuts tariǟ, lift  ólicense rajô regimes and raised 

investment ceilings. Therefore, Indian economy became more open to foreign investors. The 

fifth phase after 2005 till date, more liberal policies are adopted than the earlier phases. The 

new Indian patent law was adopted in 2005, Indian patent system become compliant with the 

Trade Related Aspects of Intellectual Property Rights (TRPIS) agreement. Under the TRIP 

agreement of World Trade Organization (WTO), it is mandatory for all signatories to protect 

the intellectual property rights for both domestic and foreign entities. With this short 

introduction, the details of the policy changes are discussed the following section.  
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First phase of liberalization, 1948ï67 

 

Indiaôs ýrst opening phase (1948ï67) was characterized by largely liberal policies towards 

FDI. óIndustrial Policy Resolution of 1948ô approached to industrial growth & development. 

The policy document aimed at increasing production and equitable distribution (Handbook of 

Industrial Policy and Statistics, 2008-2009). Policies of post independent India aimed to 

catch-up with Western industrialized nations (Buckley et. al., 2012). Industrial Policy 

Resolution in 1948 was passed recognizing the role of foreign capital in the rapid 

industrialization of the country. However, the proposed Industrial Policy Resolution was 

framed to ensure the Indian owners should hold the major share and control of business 

houses. Although, the foreign investment was encouraged on mutually advantageous terms, 

over all state had major role for accelerating the economic growth and speeding up the 

industrialization. Above all, Industrial Policy Resolution was aimed to achieve a ósocialistic 

patternô of society. However the foreign exchange crisis of 1957ï58 forced the government to 

further liberalize and encourage flow of foreign capital. To attract foreign investment a 

number of incentives and concessions were given to the foreign investors. Due to these 

liberal sets of policies, many global Multinational Enterprises (MNEs) started their operation 

in India. It was reported by the óHathi Committeeô (1975) that during this period most of the 

foreign pharmaceutical firms set up their manufacturing subsidiaries in India (Kumar, 1990). 

 

Second phase, 1968ï79 

 

The liberalization of the policy towards foreign capital continued till the mid-1960s. 

óIndustrial Policy Statement of 1973ô put thrust on high-priority industries. Investment from 

large Indian companies and foreign firms were allowed. As a result, the outflow of capital 

grew sharply and a significant proportion of the foreign exchange siphoned off from the 

country. These transfers draw governmentôs attention in the foreign exchange crisis in the late 

1960s. This phenomenon impelled the government to streamline the procedure for foreign 

collaboration approvals and adopt a more stringent attitude (Kumar, 1990). One landmark 

decision in this period by the government was the new patent act. The patent act passed in 

1970 abolished óproductô patent. Indian patent law reduced the life of óprocessô patent from 

16 to 7 years. The new patent act had the provision of worldwide search of patent literature to 

establish the novelty of product or process, and compulsory licensing after three years. 

However, this new patent law had not much implication in the behavior of either Indian or 



8 

 

foreign firmsô patenting activity in India. Particularly the foreign patent activity in India both 

before and after the new act shows no major change in India (Joshi et al., 1974). At the end of 

ǘƘƛǎ ǇŜǊƛƻŘ ƎƻǾŜǊƴƳŜƴǘ ǇŀǎǎŜŘ ΨIndustrial Policy Statement of 1977ô emphasizing on 

decentralization and growth of small scale industries. 

 

Third Phase: the opening up of the 1980s 

 

During the 1970ôs Indian government was more concerned for the foreign exchange reserve. 

To control the outflow of capital óForeign Exchange Regulation Actô (FERA) was passed in 

the parliament in 1973 and FERA directives were strictly followed. However, towards the 

end of the 1970s, due to the lack of export revenue government realized that Indian industry 

was not able to much earn from the global market as it was expected. In international 

competitiveness market Indian products could not compete. Indian industries were week, 

immature and had lack of experience to compete in the global market. Due to the 

protectionist regime, maturity and competitiveness were lacking Indian industry. Realizing 

the weakness of Indian industry, the óIndustrial Policy Statementô was passed in 1980. The 

policy focused on competition in the domestic market, technological up gradation and 

modernization of Indian indigenous Industry. The policy laid the foundation for an 

increasingly competitive export based and encouraged FDI in high-technology areas 

(Statement on Industry Policy New Delhi, July 24, 1991).  To promote foreign investment 

government started few more export processing zones (EPZ) in addition to a couple of 

already existing ones. With the liberalization of trade policies there had been an increasingly 

open attitude towards foreign investments and collaborations (Kumar, 1990). These policies 

have created a climate for rapid industrial growth in the country. Thus, throughout the 

Seventh Five Year Plan (1985-1990), a infrastructure in basic industries had been built up. 

According to the Industrial policy statement of 1991, a high degree of self-reliance in a large 

number of items, for example in raw materials, intermediates and finished goods had been 

achieved during that period (Statement on Industry Policy, New Delhi, July 24, 1991).  

 

Fourth Phase: Economic Reforms in 1991-2005  

 

India has liberalized its policy regime considerably since 1991. The economic reforms 

initiated in 1991 have introduced extensive road maps, which changed the economy. 

Industrial policy was reorganized and most of the central governmentôs controls over Indian 

industries were dismantled. Substantial deregulation of the industrial sector happened to bring 
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the competition among industries and to increase efficiency. Industrial licensing by the 

central government was almost abolished except for a few hazardous and environmentally 

sensitive industries for example, nuclear technologies, technologies related to national 

defense, railways, dangerous chemicals and so on. Moreover, one important feature of Indian 

economic reform process was; it had taken place gradually rather than rapid restructuring. 

The reforms during this period were more towards freeing the domestic economy from the 

control regime. The National Innovation System (NIS) has been affected by the opening of 

the economy to market forces. Many global multinational firms have started their R&D 

centres in India. Along with this, indigenous large private firms have increased spending on 

R&D to be more competitive in the global market. Innovations as seen from the increasing 

number of patents have also increased since the opening up of the economy (Bowonder & 

Satish, 2003). A new dimension has emerged with the economic liberalization, particularly 

since the 1990s that many MNEs from developed countries have established their R&D units 

in India. After opening up of Indian economy, government has nurtured investment climate 

by passing a bunch of FDI- favorable policies. It includes hassle-free investment climate, tax 

exemptions in R&D, suitable infrastructure and other incentives. The Indian government also 

has been instrumental in helping MNEs to set up R&D centres in India. However, many 

sectors like retail, defense, and print media are not open to foreign investors. So, India is 

gradually becoming a favorable destination for high technology firms including information 

technology (IT) and Pharmaceuticals. India has emerged as a major hub for cutting-edge 

R&D projects for many global MNEs. EIU (2007) survey of 300 executives worldwide found 

that India was the popular off-shoring R&D destination. The main reason for this attraction is 

the huge reservoir of high quality but comparatively low cost Indian manpower (EIU 2007). 

Firms are taking advantage of Indian human resources to enhance their R&D skill locally as 

well as globally (Satyanand, 2007). In terms of investment, foreign R&D investments in India 

are mainly concentrated in high technology sectors for example, IT, telecommunications, 

automotive, pharmaceutical, healthcare and biotechnology. Nationality wise, the US firms are 

dominating in terms of investment in R&D in India, followed by the European firms. Beside 

this South Korean and Japanese firms also invest heavily in India (Asakawa & Som, 2008).  

 

Fifth Phase: Period from 2006 onwards  

 

Due to gradual liberalization of Indian economy, FDI in India increased dramatically from 

2004 onwards. India has become an important investment destination for many global firms. 

India has witnessed a major surge in FDI from $129 million in 1991-92 to about $36 billion 



10 

 

in 2011. This happened due to steady opening up of the economy. Government of India has 

also realized the role of FDI in national economy. Although, FDI flow in India is low in 

comparison to other developing countries like China, still FDI in India is increasing at a 

modest pace (figure 1).  

Figure 1 Foreign Direct Investment in India  

 

Source: Various World Investment Reports  

 

With the recent heavy investment from foreign MNEs in IT, pharmaceuticals and other high 

technology sectors, India is inching more towards global R&D hub for high technology 

industries. It is also expected that this trend will continue in even in future. Along with a 

regular supply of skilled manpower, coupled with the incentives given by the government, 

India will continue to be the R&D hub of the IT world. Even though, there are concerns form 

various corners about the slow reform process, the government brought forward further 

deregulation in the economy to allow more domestic access to the foreign ýrms. The 

government has reformed tax system (Value Added Tax introduced in 2005), trade policies 

(in 2005 and 2008), new regulations for SEZs (in 2006), and intellectual property rights to 

WTO standards (in 2005). All  these policy measures further show Indian governmentôs 

commitment to promote transparency and market-oriented Indian economy. However, the 

deregulation of the retail sector is still under debate and waiting in parliament for approval. 

The óback-doorô investments by foreign ýrms through óMauritius routeô with silent Indian 

partners perhaps require further revisions of industry-speciýc policies. Also, in recent years, 
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India has established a number of bilateral Free Trade Agreements (FTAs), with many 

countries. These agreements will help Indian economy to tie up with the global production 

networks (Buckley, et al., 2012). The above discussion shows that the government of India 

has been pursued selective policies towards foreign collaborations and investments in recent 

years. The degree of selectivity has changed over the period and it is reflected in the trends 

and patterns of FDI in India and on the approvals of foreign collaborations. These variations 

are also observed in the patenting activity. This study has observed that the location of 

inventors has shifted from the traditional tire I cities and many new innovation hubs have 

emerged. The patenting activity is also sifted form low technology to very high technology 

areas.  

 

3. Methodology 

 

Patents serve as an indicator of the innovation capability of countries, industries, or firms 

(Griliches, 1990). This study has examined Indian patenting activity in United Sates over a 

twenty six yearsô time period from 1971 to 2012.  Patents  of  a  country  can  be  identified  

by  two  ways  in  the  USPTO  database: ñassignee  countryò  patents,  and  ñinventor  

countryò  patents (Bhattacharya, 2004). For the purpose of this study patents records were 

searched where inventors address is India. By this way all patents from Indian inventors were 

searched based on address of any of the inventor belongs to India. The details of these patents 

are further retrieved from Thomson Innovation database. The data set was categorized into 

three groups. In the first group there are ñIndian entity assigned patentsò in the second group 

there are ñunassigned or individually assigned patentsò and in the third group there are 

ñForeign assigned patentsò. The inventors address are collected year wise and collected in the 

excel sheet. From the year 1971 to 2012, a total of 12,396 patents from Indian innovator were 

found from the USPTO. Among these total 12,396 patents 3,403 patents are considered as 

Indian patents and are assigned to 3,647 different Indian entities. These patents altogether 

have 12,369 innovators. There are about 538 patents assigned to individuals consigned to 

1,229 different individual innovators. In the final set, there are 8,438 patents assigned to 

8,533 foreign bodies. These foreign patents have overall 29,580 inventors. From the final sets 

of the excel sheet foreign inventors address are removed. There are altogether 44,311 

inventors and their locations in the datasets. Among the total address, there are about 515 

foreign inventorsô addresses in Indian entity assigned patents, 151 foreign addresses in 

Individual or unassigned patents and 13,291 foreign addresses in foreign assign patents. 

These foreign addresses of the inventors are excluded from this study. After the exclusion of 
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foreign address, the 30,354 Indian addresses are collected along with their corresponding 

longitude and latitude. The locations of all inventors are plotted in three time period on 

Indiaôs maps using open source DIVA-GIS Software. The software is a free computer 

program for mapping and for analyzing spatial data
2
. Four digit International Patent 

Classification (IPC) current full (4 characters) code are collected to measure the technological 

activities of entities. 

 

4. Results  

 

Indian patent landscape in USPTO is categorized into three different phases based on the 

changes adopted in Indian policy regimes. For the first phase all patents for the period from 

1971-1990 are considered. In the second phase after 1991 when the Indian economy was 

liberalized to 2005 was considered. In 2005 Indian patent laws was complied with the WTO 

standard. So, the final phase is from 2006 to 2012. The growth of patents from Indian 

innovators address is shown in figure 2A, 2B and 2C. The details break up of patenting is 

shown in table 1.  

 

Figure 2 Growth of I ndian patents in three different phases 

 

   
2A      2B 

 
2C 

                                                           
2
 http://www.diva-gis.org/ 
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As seen from the figure 2A, the growth of Indian patents in its initial years did not have any 

definite patterns as observed by Joshi et al (1974). However, the foreign entities had more 

number of patents than the Indian entities (Figure 2A). After the economic liberalization the 

patenting had taken a good pace of growth. It is observed form the figure 2B that the similar 

trends of patenting had happened by both Indian and foreign entities (Figure 2B). However 

after the 2005, patenting by Indian entities increased in a linear fashion but the growth by 

foreign entities increased almost in an exponential fashion (Figure 2C).  

 

Table 1 Growth of Indian Patenting in USPTO 

 Indian entity assigned patents Unassigned / Individually 

assigned patents 

Foreign assigned patents 

Year Number 

of  

Patents  

Number 

of  

Assignee 

Number 

of  

Inventors 

Number 

of  

Patents 

Number 

of  

Assignee 

 Number 

of  

Inventors 

Number 

of  

Patents 

Number 

of  

Assignee 

Number 

of  

Inventors 

1971 1 1 3 2 3 2 2 2 5 

1972 1 3 2 4 5 4 4 4 4 

1973 2 2 9 3 4 6 4 4 4 

1974 3 3 6 3 3 3 9 9 21 

1975 3 3 11 5 7 8 4 4 6 

1976 3 3 11 3 6 6 16 16 47 

1977 4 4 12 7 7 7 10 10 25 

1978 0 0 0 3 3 3 13 13 39 

1979 6 2 11 2 4 4 13 13 29 

1980 1 1 3 1 2 2 6 6 16 

1981 0 0 0 3 5 5 10 10 25 

1982 2 2 3 1 1 1 11 11 40 

1983 6 7 13 3 5 5 11 11 29 

1984 2 2 5 4 6 6 8 8 24 

1985 2 2 4 4 2 4 9 9 27 

1986 4 6 19 4 5 5 15 15 58 

1987 2 2 6 2 5 5 16 16 52 

1988 4 4 11 5 8 8 12 12 51 

1989 5 5 16 5 9 10 9 9 26 

1990 9 9 24 9 20 20 16 17 56 

1991 9 9 23 5 7 7 20 21 73 

1992 6 6 34 6 6 6 32 32 129 

1993 11 12 39 2 4 4 28 28 105 

1994 11 11 32 7 12 12 23 23 80 

1995 15 15 44 10 43 43 40 40 172 

1996 13 14 48 10 12 16 37 37 139 

1997 30 30 119 11 29 29 34 34 115 

1998 54 55 200 18 46 52 58 59 213 

1999 71 78 284 16 48 55 69 76 243 

2000 86 101 346 14 60 60 84 86 310 

2001 124 138 491 19 37 37 92 95 388 

2002 196 211 931 15 28 30 131 136 586 

2003 239 252 968 20 65 65 186 191 699 

2004 221 233 933 17 34 34 222 224 754 

2005 223 233 905 12 30 30 284 287 956 

2006 260 281 1047 31 79 81 408 414 1647 

2007 255 272 967 35 95 97 489 491 1793 

2008 228 242 891 36 49 53 624 633 2057 
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2009 221 240 923 34 64 64 724 729 2564 

2010 325 339 1415 55 141 143 1237 1249 4219 

2011 321 358 1190 35 68 68 1440 1454 4950 

2012 424 456 1503 57 128 129 1968 1995 6804 

Total 3403 3647 13502 538 1195 1229 8428 8533 29580 

 

Period from 1971 to 1990 

 

As discussed in the policy section, the period after 1971 till the early 1980s, Indian 

government was keen to increase its foreign exchange reservoir. In global industrial 

landscape, Indian industry had very low stake in rapidly growing emerging areas. The 

revenue in manufactured export was not earned as expected because Indian industry was 

weak. The imports of capital goods were strictly under government control. Economy was 

protected by subsidy and from internal and external competition. Due to lack of competition, 

Indian indigenous firms did not develop the technological capability to compete into the 

global market. Although, India had excellent technological infrastructure in terms of 

universities, R&D institutions, still FDI was very low (Bowonder, 1998). The policy regime 

in India prior to 1985 did not permit Indian firms to absorb technological opportunities from 

abroad and introduce new technologies to expand their capital base. However, the reforms 

initiated since 1985, permitted the Indian firms to expand their product base, introduce new 

technologies and capacity building without obtaining prior official approval (Pandit & 

Siddharthan, 1998). Industrial Policy Statement of 1980 and 1982 (procedural changes were 

introduced in 1985 and 1986) announced liberalization of licensing rules, different incentives, 

and exempted foreign equity restrictions. These new policies created an industrial 

environment for rapid growth. The new policy was modeled to encourage competition among 

the domestic industries, modernization and technological up gradation. The policy laid the 

foundation for an increasingly competitive export base and for encouraging foreign 

investment in high-technology areas. In addition to the liberalization government also 

become interested towards attracting FDI and foreign collaborations (Kumar 1994).  

Moreover, in Seventh Five Year Plan period (1985-90), basic industries were established, 

infrastructure had been built, self-sufficiency in raw materials, intermediates, and finished 

goods had been achieved. Because of industrial activity proper investment climate, new 

generation of entrepreneurs emerged. Skilled and trained manpower were also available. 

Above all, the investment climate of the country gradually improved (Government of India, 

Ministry of Industry, July 24, 1991). As already discussed in the policy section, a landmark 
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decision by the government in this period was the new patent act. However, patent activity of 

either Indian or foreign firms after the new act show no major change (Joshi et al., 1974).   

 

 

Indian entity assigned patents during 1971-1990 

 

During the initial period of Indian patenting in USPTO, shows that the major location of the 

Indian patenting activities was in the Indian state of Maharashtra. The innovative activity as 

reflected from the USPTO data was in the in the area of Organic Chemistry. Most of these 

patenting was done by government research laboratories. As seen from the figures below 

during the period of 1970 to 1990, there were only about 60 patents granted to Indian entities. 

These 60 patents are owned by 61 Indian entities. This shows that there were almost no 

collaborations among the Indian actors. These 60 patents had altogether 169 inventors. The 

location of these 169 inventors and their distribution are shown in figure 3. It is observed 

from the figure 3 that the maximum numbers of inventors were from Maharashtra state. 

There are altogether 44 inventors were from Maharashtra (21 from Maharashtra, 17 from 

Mumbai and 6 from Thane). Mumbai (then it was known as Bombay) was major center of 

patenting activities. Also a number of innovators located in Delhi, Bihar (Central Fuel 

Research Institute- a Council of Scientific and Industrial Research Laboratory located in 

Dhanbad was in Bihar that that time. Later it become part of newly created state called 

Jharkhand) and Lucknow. These patents are attributed to the national laboratories For 

example chain of CSIR laboratories located in these placed. During this period about 20 

patents granted in the IPC code C07 (Organic Chemistry), followed by 7 patents in Physical 

or Chemical Process (B01).   
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Figure 3 Location of inventors of Indian entity assigned patents during 1971-1990 

 

Unassigned or individually assigned patents during 1971-90 

 

From 1971 to 1990 about 73 patents were individually assigned patents. These patents were 

assigned to 114 individual and it was produced by 114 inventors. The figure 4 shows the 

location of inventors for the individually or unassigned patents. The location distribution of 

individual inventor showed that the highest number of innovators was from Chennai which is 

the capital of Tamil Nadu a southern state of India. During this period there were about 12 

innovators from Chennai (figure 4). The other locations in decreasing orders were as follows 

by Lucknow 11, Mumbai 11, Delhi 10, and Kolkata 9. Major areas of activities by the 

individual inventors were in the area of Conveying; Packing; Storing; Handling Thin or 

Filamentary Materials. These areas fall under the IPC code B65. This was followed by the 

area of Medical or Veterinary Science (A61)  
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Figure 4 Location of inventors of unassigned / individually assigned patents during 

1971-1990 

 

Foreign assigned patents during 1971-1990 

 

The location of inventor in the Indian owned patents and foreign owned patents during this 

period followed a similar trend. Like the inventor of Indian owned patens, inventors from 

foreign owned patents during this period was mainly from the Indian state Maharashtra and 

Bombay. The major area of activities was in the Organic Chemistry. There were about 198 

patents with Indian inventors were granted to the foreign entities. These 198 patents owned 

by 199 different foreign entities. Like the Indian entities assigned patents, there were also 

very few collaborations. These 198 foreign assigned patents had 584 inventors. Like the 

Indian assigned patents Mumbai had the highest concentration of inventors. There were about 

156 inventor from Mumbai followed by 24 from New Delhi and 22 from Bangalore.  It is 

interesting to note that the place like Hyderabad, Bangalore, and Chennai did not portrayed 

significantly either in Indian or foreign patent landscape during this period. The locations of 

inventors are shown in figure 5. Throughout this period the major areas of activity of foreign 
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patenting entities were in Organic Chemistry (C07) and Organic Macromolecular Compound 

(C08). About 65 patents granted in C07 and 30 patents granted in C08 IPC class. There were 

a similarity in patenting by both Indian and Foreign entities and shows Indiaôs strength in 

different branches of Chemistry. 

 

Figure 5 Location of inventors of foreign assigned patents during 1971-1990 

 

Period from 1991 to 2005 

 

The liberalization and globalization processes initiated in 1991 facilitated many changes. The 

New Industrial Policy (NIP), introduced in 1991 was a major departure from the earlier 

protectionist regimes. The then GOI stressed on two programs; a stabilization program to 

deal with economic crisis, of that time; and a structural adjustment program. The structural 

adjust program has long term implication in Indian S&T scenario (Krishna, 2001).  

Although, in April 1990, government had planned to grant automatic approval of FDI 

proposal more than 40 percent foreign equity, The New Industrial Policy Measure announced 

on 24
th
 July 1991 provided more transparency and hassle free FDI approvals. Foreign 
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Investment Promotion Board (FIPB) was established under the direct control of Prime 

ministerôs office to ease the FDI proposal approval. It abolished industrial licensing in all 

industries irrespective of amount and level of investment, except a few industries which 

produce hazardous chemicals, threat to national security, social well-being, and the 

environment (Krishna, 2001). Government also allowed full ownership of corporate bodies to 

Non-resident Indians (NRI). To implement various provision of the new industrial policy, 

government issued various guidelines and procedures for FDI. The motive was to attract 

more FDI in the interest of the country's industrial development. In order to invite FDI high 

technology sectors, and priority industries (laid down in policy statement annexure), 

government decided to approve direct foreign investment up to 51 percent foreign equity in 

such industries. Foreign MNEs were allowed in petroleum and energy sector projects. In 

energy sector 100 percent foreign equity was permitted. For foreign technology agreement, 

rule allowed approval for technology agreement related to high priority industries. Domestic 

firms were allowed to transfer technology with foreign firms. This measure perhaps gave 

Indian firms to develop indigenous technological capability for the efficient absorption of 

technology from foreign market. Competition in industries encouraged indigenous firms to 

invest more in R&D. For doing R&D work, the hiring of foreign technicians and foreign 

testing of indigenously developed technologies, exempted from any prior clearance or 

approval.  

 

Indian entity assigned patents from 1991-2005 

 

This change in policy regime had significant impact on Indian patenting landscape. During 

that period Indian patenting in USPTO increased significantly. There were about 1,309 

patents granted to Indian entities. These 1,309 patents were assigned to 1,398 assignees. This 

shows that during this period collaboration among the Indian patenting bodies had increased 

marginally than the earlier period. The 1,309 patents were invented by about 5,397 

individuals. The location distribution of inventors is shown in the figure 6. The highest 

concentration of inventors (736) was observed from Lucknow. The city is the capital of Uttar 

Pradesh and the premier CSIR research organizations like Central Institute of Medicinal and 

Aromatic Plants, National Botanical Research Institute are located in the city. The Second 

highest concentration of inventors was from Mumbai/Maharashtra with 563 inventors. 

Hyderabad was in the third position with 533 inventors. As seen from the figure 6 that many 

new pockets of inventors were emerged during this period. For example there were about 343 
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inventors from Pune, 157 from Jammu and Kashmir, 119 from Faridabad (located near Delhi 

as is the part of National Capital Region) and so on. In terms of area of activities there was no 

significant change, during this period the major activities of Indian entities were in Organic 

Chemistry (C07). There were about 550 patents filed in this technology class. The second 

most area of activity was Medical and Veterinary science (Code A61) with 240 patents 

followed by Biochemistry Microbiology genetic engineering and so on areas (C12) with 115 

patents. Physical and Chemical process (B01) in fourth most major area with 111 patents.  

 

Figure 6 Location of Inventors of Indian entity assigned patents during 1991-2005 

 

Unassigned / individually assigned patents from 1991-2005 

 

There were about 182 individual or unassigned patents were retrieved during this period. 

These 182 patents were assigned to 461 entities and 480 individuals. As seen from the figure 

7 most of these inventors were located in and around Delhi and its neighboring areas. There 

were altogether 130 (Delhi 72, Faridabad 58) inventors from these regions. The major areas 

of activity were in A61 patent class (37 patents) followed by C07 (24 patents). So there was a 
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significant shift in terms of inventive activities among the individual inventors. During the 

early period of 1970 to 1990 most of the individually owned patents were in Conveying and 

Packing (B65). However, after 1991 there was a major shift towards more application 

oriented high technology class like A61, C07 and so on.   

 

Figure 7 Location of inventors of unassigned / individually assigned patents from 1991-2005 

 

Foreign assigned patents from 1991-2005 

 

There were about 1,340 patents assigned to 1, 369 assignee. These 1,340 patents had 4,962 

inventors. Like the earlier phase, the trend till this period shows that the patenting activity of 

both Indian assigned patents and foreign assigned patents follow the same trend. The filing of 

patents was almost same by both Indian and foreign entities. Also, very insignificant joint 

patents produced in this phase, shows very few collaborations. The location distributions of 

more than 100 inventors in decreasing order were as follows Bangalore (753), Mumbai (382), 

New Delhi (287), Pune (154), Karnataka (127) and Hyderabad (114). The places like 

Bangalore, Pune, Hyderabad has become very prominent during this period (figure 8).  
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Figure 8 Location of inventors of foreign assigned patents during 1991-2005 

 

The high concentration of inventors in many new locations like Bangalore, Pune Hyderabad 

and so on is may be correlated with the establishment of many new R&D centres by foreign 

firms in this period (Box 1). With the establishment of R&D centres, these foreign firms are 

doing significant patenting from their newly established R&D locations. Because of high 

these foreign firms the maximum number patents were in high technology areas of 

Computing; Calculating; Counting (G06; 292 patents). The decreasing orders of IPC codes 

are as follows Organic Chemistry (C07; 184 patents); Electric Communication Technique 

(H04, 170 patents) Medical or Veterinary Science; Hygiene (A61; 158 patents), Basic 

Electronic Circuitry (H03; 139 patents), Basic Electric Elements (H01; 103 patents) 
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Box 1: Some leading MNEs R&D units in India  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Period from 2006 to 2012 

 

After many years of self-imposed control, mainly motivated by the post-colonial tendency to 

develop indigenous technology, finally India has joined mainstream global technology after 

the economic liberalization of 1991. Indiaôs premier research institutions like Indian Space 

Research Institute, Defense Research and Development, Centre for Development of Advance 

Computing and many other have achieved internal standard in terms of research capability 

(Herstatt
 
et al., 2008). Indian Government is playing significant role in bringing dynamism to 

the every functioning of the NIS. There has been a strong emphasis on physical infrastructure 

to provide critical support to the various endeavors in various emerging streams of 

technology including Biotechnology, ICTs, Nanotechnology and so on (Chaturvedi, 2005).  

In 2003 government of India declared a new S&T policy (S&T policy 2003, S&T policy 

2013 is the latest addition). The aim of the S&T policy of 2003 was to integrate S&T with the 

society so that it can play a pivotal and valuable role in overall societal development. The 

1985ðTexas instruments established its R&D unit in India  

1989 -- Hewlett-Packard initiated R&D work in India. 

1994-- Oracle opened India Development Center in Bangalore. 

1997-- GE Capital International Services (GECIS) starts back-office services operation, providing services such as 

finance and accounting, call centers, insurance claims processing, analytics, customer training and IT services. 

1998-- Microsoft started operations with a software development center in Hyderabad.  

1998--Motorola invested $3.5 million to set up a design center in Gurgaon, Haryana. Also announced the 

establishment of a software development center in Bangalore  

1998-- Intel India Development Center started in Bangalore. 

1998-- IBM set up its research lab in Delhi. 

1998-- SAP Labs started its operations in India. 

1998-- Oracle established second development center in Hyderabad. 

2000-- GECIS grew rapidly to become the largest IT-enabled services provider in India. 

2001-- Accenture established the Bombay technology development center.  

2001-- Dell R&D center started. 

2003-- Yahoo Inc started R&D unit in Bangalore, its first software development center outside the US.  

2004-- Google started R&D center in Bangalore, its first R&D center outside the US. 

2005ðIBMôs 2
nd

 research lab started in Bangalore. 

2006-- Cisco established globalization center in Bangalore 

2008-- Accenture formally opened its technology Lab in Bangalore, its fourth such facility. Other sites are in in the 

United States and France (Source: Jacob et al Reuters 2009) 
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S&T policy outlines a number of policy objectives relating to S&T governance and 

investment. It basically emphasized on S&T infrastructure development in academic 

institutions. It includes new funding mechanisms for human resources development, basic 

research, scientific and industrial R&D expansion, indigenous resources and traditional 

knowledge development, and intellectual property generation, management and protection 

(Dahlman & Utz 2005, S&T policy 2003). The policy recognized that India has a sound 

innovation infrastructure including research laboratories, higher educational institutions, 

skilled human resources, and basic research strengths in different areas of S&T. Although, 

the report is a bold initiative to develop S&T infrastructure, but there are many serious 

lacunas where the implementation issues. For example, even though the plan focused, and 

even reiterated in the new policy documents of 2013, the industry partnership has not been 

increased, R&D expenditure more than 2 percent of GDP by the Tenth Five-Year Plan has 

not implemented (Dahlman & Utz 2005).  

 

Government of India has also realized the role of FDI in national economy. FDI flows are 

usually preferred over any other forms of external finance because FDI is non-debt creating, 

non-volatile and their returns depend on the performance of the projects financed by the 

investors. FDI also facilitates international trade and transfer of knowledge, skills and 

technology. In a world of increased competition and rapid technological change, their 

complimentary and catalytic role can be very valuable. Indian government is very liberal for 

foreign firms to start their R&D operation in India. Approvals are easily given for wholly-

owned foreign subsidiaries or joint ventures. Particularly in software sector, most 

development units are situated in Software Technology Parks are entitled to get tax breaks 

and other facilities including duty free imports. Government policy support firms by giving 

some or other forms of concession, for example net tax break etc. India has one of the most 

favorable tax regimes for the firms conducting their manufacturing and R&D. A firm can get 

tax benefits in the form of direct, indirect and some other government incentives. Till the year 

2009-10, the benefits were limited to manufacturing companies in certain specified sectors. 

As a result the flow of foreign R&D is mainly concentrated in the high technology areas like 

software, electronics, telecommunication, automotive, pharmaceuticals, hardware and so on. 

However, from 2009-10 benefits are given to all manufacturing companies. The super 

deduction has been enhanced to 200 percent from the earlier limits of 150 percent. During the 

starting up stage, firms entitled to get a super deduction of 200 percent because firms would 

have high amount of capital expenditure, in the form of investments in the R&D facilities and 
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equipment (India emerging as a major centre for R&D projects for global multinationals, 

September 21, 2011). Recently, Indian government is likely to introduce new taxation rules 

known as ósafe harbor rulesô to reduce litigation with MNEs on the applicability of transfer 

pricing norms. The new regulation is based on the Rangachary Committee reports. The step 

has been welcomed by many MNEs (New transfer pricing rules by early next month, August 

15, 2013). The current benefits will be continued and are likely to attract more investments in 

R&D in India. Until December 31, 2004, India's patent protection was allowed exclusive 

rights only to processes through which the products were produced, rather than to the 

products. From January 1, 2005 onwards Indian patent laws allowed product patent, to meet 

the requirements for membership in the World Trade Organization (WTO). India transitioned 

to a product-patent regime and institutional change provides an opportunity for an early test 

of the premise that product-patent regimes promote innovation (Haley & Haley, 2012).  

 

Indian entity assigned patents from 2006-2012  

 

An upward surge of patenting has been observed during this period. However patents granted 

to the foreign bodies was more than the Indian entities. There were about 3,403 patents 

granted to 3,647 Indian assignees. This also shows the collaboration among the assignees had 

increased in this period then the earlier phases. There were about 13,502 inventors obtained 

from these Indian entity assigned patents. Inventorôs location distribution shows the largest 

number of innovators was from Hyderabad, Andhra Pradesh, this follows Mumbai and 

Bangalore. In this period there is a major shift in the locations of inventors. During the earlier 

period the main areas of activity were in Mumbai. In this phase the major location of 

inventors was shifted to Hyderabad and Bangalore. The number of inventors and their 

location is shown in figure 9.       
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Figure 9 Location of inventors of Indian entity assigned patents during 2006-2012 

 

 

Unassigned / Individually assigned patents from 2005-2012 

 

The 538 individually assigned patents are attributed to 1,195 assignees and 1,229 inventors. 

Most of the inventors from individually assigned patents are from Mumbai (116) followed by 

Bangalore (99) and Delhi (52). The locations of inventors from unassigned or individually 

assigned patents are shown in figure 10. The major areas of activities are in the IPC code G06 

(Computing, Calculating Counting) followed by Medical or Veterinary Science; Hygiene 

(A61). 
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Figure 10 Location of inventors of unassigned / individually assigned patents from 2006-2012 

 

Foreign Assigned Patents from 2006-2012 

 

During the last seven years there is an exponential growth of patenting by foreign entities in 

India. There are about 8,428 patents assigned to 8,533 entities. Like other period this showed 

very limited collaborations even among the foreign entities. There are about 29,580 inventor 

produce these foreign entity assigned patents. Location wise Bangalore and its neighboring 

areas had the highest concentration of inventors with altogether 6,732 inventors. There are 

about 985 inventors from Delhi and its neighboring areas, 818 from Pune, 778 from 

Hyderabad and so on (figure 11). The highest number of inventors is from Bangalore 

because; Bangalore is Indian innovation centers particularly in software and ICT. These 

regions have become specialized hubs in global value chains providing knowledge-intensive 

goods and services. With this knowledge intensive works, this region has rapidly moved up 

the global value chain and has emerged as one of the largest and fastest growing software 

clusters outside the US. It is not only a hub for software-related industries but also houses 

several high-tech clusters (e.g. defense, aeronautics) and is considered to be the scientiýc and 


