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Executive summary 

Based on a debate about the sustainability of a cluster model of mainly low-value IT services and 

the potential for high-value IT activities in Bangalore, this thesis explores how the Bangalore IT 

cluster can diversify into high-value IT activities. To operationalize this study of cluster 

diversification on the case of Bangalore, the ideas of Etzkowitz (2002a; 2002b; 2003) are applied 

to 1) formulate the term „research ecosystem‟ to propose a way for the Bangalore IT cluster to 

diversify into high-value IT activities by making innovation occur in a collaborative environment 

of firms and knowledge-producing institutions from both the private and public sphere and 2) 

specify a framework – the triple helix model (THM) (Etzkowitz 2002b) – to structure an analysis 

of the institutional spheres of government, academia, and industry in Bangalore. 

Drawing upon relevant aspects from the cluster literature and using Etzkowitz‟s (2002b) THM as 

a framework, the thesis systematically explores the emergence of a research ecosystem in 

Bangalore to facilitate a diversification into high-value IT activities. To account for the global 

dimension of the Bangalore IT cluster, the THM is extended using Morosini (2004). The analysis 

illustrates areas to address by government, universities, and the IT industry at the regional level 

to spur the development of a research ecosystem in Bangalore. The analytical findings can thus 

be seen to constitute proposed actions for the three institutional spheres. These are: 

 Geographical diversification by the Bangalore IT industry into the domestic market to 

enhance learning through proximity to end-users. 

 Infrastructure improvements to spur the flow of people and information in the cluster. 

 Creation of more specialized research education such as PhDs to create the human capital 

required for high-value IT activities in Bangalore. 

 Further incorporation of entrepreneurship programs into the curriculum at engineering 

schools to bring academic knowledge into society. 

 Promotion of state-IT industry linkages and specification of innovation goals in Karnataka‟s 

export promotion policy by Karnataka state government. 

 Provision of public venture capital to academic start-ups and other start-ups to address the 

still underdeveloped private market for venture capital. 

 Construction of an adequate framework for academic spin-offs based on an analysis of the 

current shortcomings by government authorities and Bangalore universities. 
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1 Introduction 

Following the economic liberalization in the early 1990s, several sectors in India have opened up 

to direct and portfolio investments (Srivastva and Sen 2004). The Indian IT services industry has 

experienced substantial growth since liberalization (NASSCOM
1
 2008) with particular interest 

being directed towards the Bangalore IT cluster in Karnataka state in southern India. With more 

than one third of the country’s software exports from Karnataka, the Bangalore IT cluster has 

been described as a Silicon Valley of India (Van Dijk 2003; Basant 2006; Balatchandirane 

2007b). 

However, the above comparison appears problematic due to a number of fundamental differences 

between the cluster in Bangalore and Silicon Valley in California. The main difference relates to 

the basic business model of many Indian IT firms being that of depending on large firms 

outsourcing a part of their operations to take advantage of a huge English speaking pool of Indian 

engineers and IT professionals at relatively low costs (Arora et al. 2001; Arora and Athreye 

2002). In this sense, the Bangalore IT cluster and the Indian IT industry in general have been 

characterized as undertaking primarily low-value IT activities on behalf of foreign companies 

instead of engaging in innovative, generic product development (Arora et al. 2001; D’Costa 

2002; 2004; Heywood et al. 2008). Consequently, a notion of being Silicon Valley seems 

challenging, as this high-tech cluster has engaged heavily in the development of generic products 

over the years. Studies suggest that an industry cluster is highly embedded in a particular social 

and historical context (Saxenian 1994 cited by Heywood et al. 2008: 3), and one thus needs to 

study the particular institutional arrangements of the IT cluster in Bangalore to adequately 

evaluate a possible development trajectory for this cluster. 

The fact that economic agents gather together in close geographic proximity to enjoy various 

benefits of co-location is an old phenomenon (Marshall 1920; Krugman and Obstfeld 2006). Still, 

no consensus on how to study and explain industry clusters seems to have emerged from the 

academic debate despite a substantial body of literature. Glasmeier, professor of geography and 

regional planning, notes that ‘after more than 20 years of dedicated literature on the subject the 

 

                                                      
1
 National Association of Software and Services Companies 
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extent of what we do not know is still surprising’ (Glasmeier 2001 cited by Heywood et al. 2008: 

5). This statement can be viewed as an acknowledgement of the context-specific nature of 

industry clusters (Saxenian 1996), which makes it complicated to agree on a commonly accepted 

definition of the phenomenon as well as a general method for studying geographical 

concentrations of economic agents in the same industry. 

In the 21
st
 century industry clusters are still relevant economic phenomena of vast importance to 

business practitioners and policymakers all over the world (Morosini 2004). As clusters evolve 

and new clusters emerge elsewhere, a need to adequately assess and execute actions for 

development becomes important for clusters to remain competitive (Porter 1998). Employing 

Ansoff‟s (1957) definition of diversification as new products/services for new markets, 

diversification of industry clusters appears a relevant area of research to provide insights on 

development trajectories of existing clusters. The IT cluster in Bangalore has demonstrated 

significant economic performance in past decades as a hub for primarily customized IT services 

for the US market (Arora et al. 2001; D‟Costa 2002; 2004; NASSCOM 2009a). However, a 

recent study by D‟Costa (2009: 80) draws attention to the fact that the sustainability of a cluster 

model of mainly low-value IT services for exports could be at stake if competitiveness shifts 

towards low-cost locations in Europe and Asia. In addition, a debate about Bangalore as a cluster 

for high-value IT activities like generic software products and engineering services has been 

initiated by different cluster agents in the light of a growing presence of outsourced R&D in the 

cluster (NASSCOM with Booz Allen Hamilton 2006; Kela 2009; Krishnakumar 2009). This 

makes it relevant to undertake an in-depth study of the Bangalore IT cluster to address the 

specific question of a diversification of the cluster‟s main activities into high-value IT activities. 

An explicit focus on the subject of cluster diversification separates this study from the vast part of 

previous studies examining particular reasons for the Bangalore IT cluster‟s growth and 

attractiveness as an outsourcing destination (Van Dijk 2003; Ramachandran and Ray 2005; 

Basant 2006; Grondeau 2007). 

With inspiration from Ansoff‟s (1957) idea of diversification and the context-specific nature of 

clusters (Saxenian 1996), this thesis examines the regional interplay between government, 

academia, and industry to explore how it might be realizable for the well established IT cluster in 

Bangalore to move in a particular direction in terms of products/services offered and geographic 



3 
 

markets served given the institutional structure of the cluster. This forthcoming exploration can 

be characterized as highly relevant, not only to the many economic agents and institutions located 

in Bangalore, but also to other technical tertiary industry clusters in developing countries in 

relation to a prospective diversification of their business activities. 

To facilitate an exploration of how the IT cluster in Bangalore can embark on a development 

towards diversification, the following research question has been created: 

1.1 Research question 

How can the Bangalore IT cluster diversify into high-value IT activities? 
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2 Specification of the research area 

The idea of Bangalore as a Silicon Valley can be seen as appealing to various stakeholders in the 

cluster, as wages in the Indian IT industry are rising and low-cost clusters are emerging 

elsewhere in Asia and Europe (Audirac 2003; Athreye 2005; McKinsey 2005; King 2008). This 

raises the question of the future sustainability of Bangalore as a cluster of mainly low-value IT 

services on behalf of foreign firms. A recent contribution to the debate about the development of 

the Bangalore IT cluster has been provided by MD and COO of Symphony Services, Ajay Kela, 

in an article concerning the future scenario for the cluster (Kela 2009). This scenario termed 

„Silicon Valley of the East by 2015‟ goes beyond the traditional view of Bangalore as a center of 

low-value software services and deals with the growth of software product development as well. 

The scenario is thus strongly related to the notion of the 4
th

 IT Wave in India, which describes 

Indian IT firms moving away from primarily on-demand, customized IT services and embarking 

on high-value activities such as software product development (Krishnakumar 2009). 

Kela (2009) highlights how „Silicon Valley of the East by 2015‟ is dependent on a substantial 

supply of skillful entrepreneurs and software product engineers, a plentiful supply of venture 

capital, and access to important markets for Bangalore companies. Realizing this vision can thus 

be viewed as an attempt to trigger a knowledge-based regional development
2
 for the Bangalore 

IT cluster in that „Silicon Valley of the East by 2015‟ would require the active participation of not 

only IT firms but also universities and other public as well as private knowledge-producing 

institutions to ensure the high-skilled human capital and innovations required in this scenario. 

Similar ideas of high-value IT activities in India and Bangalore have been put forth in different 

NASSCOM studies such as the 2008 Software Product Study as well as the 2006 study with 

Booz Allen Hamilton on India capitalizing on engineering services. In this study the Bangalore 

region is mentioned as suitable for engineering services within telecom due to the already 

existing capabilities and experience within IT in the cluster. 

In sum, it seems that a general theme is emerging about the Bangalore IT cluster diversifying its 

IT activities. Whether the debate centers on software products or engineering services, a focus on 

                                                      
2
 This term is applied by Etzkowitz (2002b) to characterize a regional development process in which universities, 

government, and enterprises interact extensively. 
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moving away from largely low-value activities like customized IT services for the US and 

moving up the IT value-chain is emerging. Building on D‟Costa‟s (2009) research, which 

documents a low degree of institutional research collaboration in Bangalore, this thesis 

systematically investigates how a research ecosystem
3
 can develop in the Bangalore IT cluster to 

make innovation occur in a collaborative environment of firms and knowledge producing 

institutions in the cluster and thereby enable a diversification into high-value IT activities. A 

research ecosystem is characterized by a concentration of R&D capabilities and related R&D 

activities in a region, a consensus about a knowledge-based development for the region among 

enterprises, universities, and government authorities, and linkages and reciprocal relationships 

between these institutional spheres (Etzkowitz 2002a; 2002b; 2003). The creation of a research 

ecosystem in Bangalore to combine resources from enterprises, universities, and government in 

the innovation process can thus be seen as a promising way towards a diversification into high-

value IT activities in line with the argument of Parthasarathi and Joseph (2004) that innovative 

capacity is a key factor in moving up the value chain. 

Hence, this thesis investigates the creation of a research ecosystem in Bangalore based on the 

ideas of Etzkowitz (2002a; 2002b; 2003) to put forth a response to the research question in 

section 1.1. 

2.1 Definitions  

The following terms are central to the research area of the thesis. 

Industry cluster: An industry cluster is a ‘socioeconomic entity characterized by a social 

community of people and a population of economic agents localized in close proximity in a 

specific geographic region’ (Morosini 2004: 307). Furthermore, members of a cluster work in 

related or even linked activities (Morosini 2004). 

IT: Information technology (IT) is defined as „the study, design, development, implementation, 

support or management of computer-based information systems, particularly software 

                                                      
3
 The author of the thesis has created this term based on Etzkowitz‟s ideas of innovation and regional knowledge-

based development as put forth in Etzkowitz (2002a; 2002b; 2003) to operationalize a study of cluster diversification 

on the case of Bangalore. The term is defined on p. 6 and carefully explained in section 4.5.2 prior to analysis. 
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applications and hardware. In broad terms, IT also includes office automation, multimedia, and 

telecommunications‟ (The IT Association of America 2008; Businessdictionary.com 2009). 

The Bangalore IT cluster: The Bangalore IT cluster refers to the more than 1,500 companies 

operating within various IT disciplines - mostly services - situated in geographical proximity to 

one another in and around the city of Bangalore, Karnataka, India (Ramachandran and Ray 2005: 

3; Basant 2006: 4). 

Research ecosystem: A research ecosystem is in this thesis defined as a concentration of R&D 

capabilities and related R&D activities in a given geographical region with a substantial amount 

of linkages and reciprocal relationships between the institutional spheres of industry, academia, 

and government to drive a regional knowledge-based development involving not only firms but 

also universities and other public as well as private knowledge-producing institutions. The thesis 

views the creation of a research ecosystem in Bangalore as a promising way to enable a cluster 

diversification into high-value IT activities. The emergence of a research ecosystem in a specific 

region can be witnessed in the emergence of knowledge, consensus, and innovation spaces
4
 

(Etzkowitz 2002a; 2002b; 2003). 

R&D: Research and development (R&D) is defined as „the systematic activity…aimed at 

discovering solutions to problems or creating new products and knowledge‟. R&D may result in 

ownership of intellectual property such as patents according to the Businessdictionary.com 

(2009). R&D plays a central role in the definition of a research ecosystem in this thesis, as 

Etzkowitz (2002b) stresses the significance of concentrations of related R&D in regional 

knowledge-based development. 

THM: The triple helix model (THM) is the framework applied in this thesis to structure the 

analysis of roles and interconnectedness of the three spheres of government, academia, and 

industry in chapters 6 and 7. It consists of four dimensions (framework components) that are 

presented in detail in section 4.5.3. The THM is applied according to the detailed prescriptions of 

Etzkowitz in his 2002 article and research proposal. 

                                                      
4
 These concepts are explained in section 4.5.3 prior to analysis. 

http://www.businessdictionary.com/definition/term.html
http://www.businessdictionary.com/definition/office-automation.html
http://www.businessdictionary.com/definition/multimedia.html
http://www.businessdictionary.com/definition/telecommunications.html
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High-value IT activities: Examples of high-value IT activities in this thesis are software product 

development and engineering services, which according to NASSCOM (2009a) imply intellectual 

property creation. High-value IT activities require an advanced level of specialized research and 

technical skills. Other examples of high-value IT activities are IT consultancy, embedded 

software, and technical help-desk support (D‟Costa 2002). 

Low-value IT activities: In this thesis these activities refer to customized software services and IT 

enabled services in general as well as software coding/programming. A lot of these activities in 

India are not typically skill-based or high paying and therefore question the opportunity for skill 

enhancement and career progression for employees (D‟Costa 2003). 

Software development: Software development is broadly categorized into 1) customized 

developed software or 2) generic software development. Customized software development 

requires close interaction with the end-user. Generic software may be targeted at a vertical 

segment or may cut across segments but is rarely targeted at a specific end-user (Arora et al. 

2001: 1268-1269). 

Engineering services: Complex and high-value services within the field of engineering, which 

generally have strong ties to manufacturing. Examples of engineering services are: Plant design, 

product and component design, plant maintenance and operations, and similar complex services 

within various industries such as automotive, aerospace, construction, and telecom (NASSCOM 

with Booz Allen Hamilton 2006). 

2.2 Delimitation of the research area 

The objective of the thesis is not to decide what specific types of IT activities Bangalore cluster 

agents should pursue and in what scale, but to explore processes working towards or against the 

creation of a research ecosystem based on the ideas of Etzkowitz (2002a; 2002b; 2003). The 

focus of the thesis is thereby to put forth areas for the institutional spheres in Bangalore to 

address to work towards a cluster diversification into high-value IT activities via the creation of a 

research ecosystem. The thesis is thus occupied with unraveling the cluster environment in 

Bangalore via an analysis of government, academia, and industry rather than assessing the 

potential of specific IT activities. 
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2.3 Structure of the thesis 

The thesis is organized as follows: The subsequent literature review in chapter 3 presents and 

critically contrasts theoretical approaches to studying industry clusters. The purpose is to 

highlight requirements for an analytical framework in reference to this study. Chapter 4 explains 

the methodology. It specifies the research philosophical stance of the thesis to clarify the process 

by which knowledge is developed, the framework used for analysis, and data collection methods 

employed. Chapter 5 provides an overview of the Indian IT industry and the Bangalore IT cluster 

to serve as starting point for the analysis, and, afterwards, government, academia, and industry 

roles and linkages in Bangalore are explored. The following two analysis chapters 7 and 8 deal 

with the emergence of knowledge, consensus, and innovation spaces in Bangalore as well as 

external factors impacting on the development of a research ecosystem in the IT cluster. Chapter 

9 is dedicated to a critical discussion of key findings and the general contribution of the thesis 

and, lastly, the conclusion in chapter 10 provides a thorough reply to the research question. The 

following figure illustrates this structure of the thesis. 
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3 Literature review 

To conduct a thorough analysis of the Bangalore IT cluster, a comprehensive understanding of 

key ideas of already published work on industry clusters is needed. A range of terms such as 

„local industrial specialization‟, „spatial economic agglomeration‟, and „regional development‟ 

are employed in the literature (Martin and Sunley 2003), but for simplicity this thesis will 

primarily use the term „industry cluster‟ or simply „cluster‟ when referring to the geographical 

concentration of economic agents in a particular industry such as IT. The purpose of this 

literature review is twofold. Firstly, a review of theoretical perspectives on the cluster 

phenomenon as well as relevant research serves the purpose of placing this thesis in the context 

of already published literature. Secondly, the literature review highlights relevant points that an 

analytical framework should address. Due to several theoretical positions and empirical studies 

employing different yet related approaches to understanding clusters, the literature review is 

divided into groups of literature. This has been done to create a clear and systematic overview of 

the cluster literature and to enable a demonstration of the link between key ideas of each group of 

literature and the research area of this thesis at the end of the chapter. 

3.1 The cluster concept in the literature 

As put forth by Bekele and Jackson (2006) in their study on theoretical perspectives on industry 

clusters, a commonly accepted definition as well as a unified theoretical framework for studying 

the geographical agglomeration of firms and organizations within a particular industry have 

failed to emerge from the academic debate. Bekele and Jackson (2006) highlight the necessity of 

reviewing contributions from different perspectives to create clarity about the concept of 

clustering and its link with regional economic development. Taking its point of departure in 

Bekele and Jackson‟s (2006) paper, this literature review presents and contrasts key ideas from 

classical agglomeration theory, new economic geography, the flexible specialization school, the 

national and regional innovation systems literature as well as Porter‟s (1990; 1998) work on 

clusters and competitiveness. Furthermore, the triple helix model (THM) (Etzkowitz 2002b) is 

presented as an appropriate and dynamic framework for analysis since the THM makes it 

possible to capture the relevant aspects of the different perspectives put forward in this chapter.      
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3.2 Classical agglomeration theory 

The analysis of industrial districts goes back more than a century to the British economist 

Marshall, who was occupied with geographical concentrations of related businesses, which he 

explained on the basis of a cluster‟s ability to support specialized suppliers, the advantage to 

clustered firms of labor market pooling, and knowledge spillovers easily captured by firms in 

proximity to one another (Marshall 1920; Krugman and Obstfeld 2006). Marshall‟s work on 

external economies – increasing returns at the industry level - has been influential in much 

contemporary work on industry clusters, as highlighted by this literature review. 

Later classical agglomeration theorists have primarily dealt with various linkages that exist 

between industries (Bekele and Jackson 2006) as justification for the promotion of a specific 

branch of economic development policy, the growth pole/center policy, which concerns 

investments in a limited number of locations or (dynamic) sectors to spur economic activity and 

thereby welfare (Perroux 1950 cited by Bekele and Jackson 2006: 5; Parr 1999). This inclusion of 

direct government involvement into the study of industry clusters can be argued to have had a 

shaping effect on Porter‟s (1990; 1998) work, which deals with industry clusters in connection to 

the creation of competitive advantage. 

In sum, Marshall‟s seminal work has been at the core of the debate on industry clusters since first 

introduced in 1890 (Martin and Sunley 2003). The classical work in general focuses on external 

economies as well as industrial linkages.  

3.3 New economic geography 

The Marshallian factors of specialized suppliers, labor market pooling, and knowledge spillovers 

have to a great extent laid the foundation for Krugman‟s (1991; 1998) work on economic 

geography. Despite being critical of measuring the clustering of firms according to knowledge, 

Krugman does argue that knowledge matters in innovative industries, which can be argued to 

concern the IT industry. However, emphasis on measurable factors to explain the clustering of 

related business activities is a strong feature of Krugman‟s work. In this sense, Krugman‟s 

perspective is unique in that the aim is to provide a general and simplistic theory, which 

prescribes the employment of a limited set of factors and disregards the complexities of the real 

world (Krugman 1998). Consideration of real world complexities is a characteristic of Porter‟s 
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(1998) work, which is also rather descriptive. It can thus be stated that although both scholars 

have been heavily influenced by Marshall‟s (1920) seminal work on industrial districts, their 

respective contributions to the field of clustering differ fundamentally. 

New economic geography views the geographical distribution of related economic activities as an 

outcome of two opposing forces, which are centripetal and centrifugal forces. The heritage from 

Marshall is striking throughout Krugman‟s (1991; 1998) proposition of a general model to 

explain why and when firms cluster in that the centripetal forces are basically Marshall‟s (1920) 

factors of agglomeration as well as decreasing transportation costs. Centrifugal forces are labor 

immobility, increases in land rent, and congestion from increased concentration of economic 

activity (Krugman 1998; Krugman and Fujita 2004). In sum, the lower transportation costs and 

the greater demand and mobility of labor, the more the forces of spatial agglomeration will 

prevail over those of dispersion (Krugman and Venables 1996 cited by Bekele and Jackson 2006: 

6; Krugman 1998). 

In terms of empirical as well as quantitative work, Krugman (1998; Krugman and Fujita 2004) 

highlights how empirical studies have yet to be carried out. The lack of considering the 

complexity stemming from politics as well as softer factors like social and cultural norms has in 

particular been criticized within the discipline of traditional geography (Martin 1999). This 

criticism focuses on the too narrow and thereby inadequate approach to analyzing the complex 

phenomenon of clustering. 

3.4 Clusters and competitiveness 

Through his work on the explicit link between industry agglomeration and economic 

development, Porter‟s main idea of the concept of clusters of excellence is that the 

competitiveness of a nation or region is largely dependent on the competitiveness of the 

industries and other firms forming the industry clusters (Bekele and Jackson 2006; Porter 1998). 

Via this focus on the explicit connection between successful clusters and the economic 

performance of a region or nation measured according to new business formation, productivity, 

and innovation, Porter‟s work provides a substantial facilitative role to government in relation to 

industry clusters, as government actions are considered important in shaping the conditions of 

clusters  (Bekele and Jackson 2006; Porter 1998). In this sense, Porter (1998) argues that his 
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cluster theory is not only a tool for managers but also for governments in fostering economic 

development. 

Porter‟s theory on the concept of clusters is the result of the further development of his 1990 

work The Competitive Advantage of Nations, which brings forth the idea that the performance of 

industry clusters is crucial to the overall performance and competitiveness of the nation state. 

This notion of allocating a central role to the nation state has been widely debated in the literature 

as forces of globalization are causing companies to split up their value chains and become 

multinational (Ohmae 1993; Gilpin 2001; Friedman 2005). In particular, Ohmae (1993) has 

challenged the concept of the nation state as the natural unit of analysis and proposed the „region 

state‟ as a more appropriate focus. 

Porter‟s (1998: 199) approach to the cluster concept is very broad in that a cluster includes firms 

as well as suppliers, customers, standards agencies, training providers, trade associations, and 

government agencies to mention a few. When compared to one another Porter‟s (1990; 1998) 

theory on clusters and Krugman‟s (1991; 1998) new economic geography differ substantially in 

their view on how to conduct an adequate cluster analysis. Porter is significantly broader in scope 

and much more qualitative in style than Krugman‟s model-oriented position. Despite Martin and 

Sunley (2003: 5) criticizing Porter‟s cluster theory for being vague, broad, and somewhat elastic, 

they also note how Porter‟s work has been highly influential in policy circles and can be 

considered ‘the standard concept in the field’. 

3.5 Flexible specialization 

According to Piore and Sabel (1984), flexible specialization is a strategy of permanent innovation 

and accommodation to change. This strategy is based on skilled workers and the creation, via 

policies, of an industrial community that restricts the forms of competition to those favoring 

innovation. Bekele and Jackson (2006) highlight that this perspective calls for embedding formal 

economic activities within the institutional structure and business culture of the cluster. 

According to Brusco (1982 cited by Bekele and Jackson 2006: 7), the economic crisis of the 

1970s led to a shift away from mass production and the principles of Fordism and saw the rise of 

subcontracting to smaller and more flexible producers. This put the cluster phenomenon in focus 

as groups of enterprises in close proximity to one another managed to compete rather 

successfully despite the hardship of a number of established industries. Various tasks of the value 
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chain were subcontracted to specialized firms that were able to perform and deliver due to the 

benefits of being located in a cluster. Thus, the flexible nature of a cluster is promoted, and 

competition, social networks, and a business culture favoring innovation are relevant areas to 

consider in a cluster analysis. 

3.6 Knowledge flows in national and regional innovation systems 

One of the more recent perspectives in the study of industry clusters of relevance to this thesis 

appeared with the emergence of the knowledge economy in the 1990s. In the knowledge 

economy localized patterns of knowledge creation is a key resource. Flows of knowledge, 

learning, and information within the nation or region are employed to argue that firms placed in 

the right environment will learn faster and become more innovative than others (Martin and 

Sunley 2003). Although the knowledge economy is a recent phenomenon, knowledge spillovers 

were stressed by Marshall (1920) several decades earlier as one of the explanations for industry 

clustering. However, the knowledge primarily emphasized in the national (and regional) 

innovation systems (NIS) literature is tacit rather than codified (Lundvall et al. 2002; Bekele and 

Jackson 2006), which means that face-to-face interaction, customer contact, and a shared set of 

values and norms are crucial if tacit knowledge spillovers are to play a vital role in clusters and 

enable firms to produce innovative products. In general, focus is on the way in which clustering 

augments knowledge creation, which means that geographical proximity to learning sources is 

vital. Due to the significance of tacit knowledge transfers in the innovation process, this 

perspective shares significant features with flexible specialization. 

The importance of knowledge flows in a particular area is highlighted in the work of Klepper 

(2007) and Sorenson (2003). Here, the geographical distribution of business activities is 

explained via the location limitations on entrepreneurs and spin-offs caused by location-specific 

knowledge sources. Spin-offs exploit knowledge gained at the parent company (Klepper 2007), 

and entrepreneurs are dependent on networks to acquire and accumulate information (Sorenson 

2003). In this way, geographical proximity to learning sources and localized flows of information 

explain the reproduction and performance of a cluster. 
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3.7 Institutional spheres and knowledge integration in clusters 

As innovation increasingly moves outside of the company, linkages and relationships between 

institutional spheres and within spheres become important. To adequately analyze the nature of 

these relationships and their impact on the level of innovation in a region, Etzkowitz has put forth 

the triple helix model (THM) (2002a; 2002b; 2003). The THM deals with the relationships 

between the institutional spheres of government, industry, and academia to assess whether 

innovation occurs in a collaborative environment between firms and knowledge-producing 

institutions in a particular region such as Bangalore. 

According to Etzkowitz (2002b; 2003) his approach to regional knowledge-based development 

differs from the main idea of the NIS literature; although other sources are taken into account, 

incremental innovation is viewed as primarily occurring within the firm, through various forms of 

learning and competence building (Lundvall 1988 cited by Etzkowitz 2002b: 3; Lundvall et al. 

2002). However, Etzkowitz (2002b) stresses discontinuous innovation
5
, which is as prone to 

occur in academia or government research collaborations as inside firms, as the institutional 

spheres interact and increasingly take on the roles of each other. Because the concept of a 

research ecosystem in this thesis is based on Etzkowitz‟s ideas of innovation deriving from the 

interaction and hybridization of government, academia, and industry, the THM outlined in 

Etzkowitz‟s 2002 article and research proposal on knowledge-based regional development is 

applied as a framework for analysis of the relationships between government, academia, and 

industry in Bangalore. 

In this article, Etzkowitz (2002b) states that one can look at the overlapping institutional spheres 

of industry, government, and universities as the creation of knowledge, consensus, and 

innovation spaces at the regional level. These three types of space are created following a change 

in values among promoters of regional economic development from a dominant focus on fiscal 

incentives to a more holistic approach to regional development involving universities and other 

knowledge producing institutions. The creation of knowledge, consensus, and innovation spaces 

implies R&D concentrations in a region, the development of a consensus about a knowledge-

                                                      
5
 Incremental innovation concerns minor changes to business models and technology. It is a way to increase value 

from existing products and services. Discontinuous (or radical) innovation concerns the creation of new business 

models and technology (Davila et al. 2006).  
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based development for the region, as well as attempts at realizing the development goals 

articulated in the consensus phase. 

The THM is employed by D‟Costa (2009) at the national level to illustrate the co-evolution of the 

institutional spheres in India in connection with explaining Bangalore‟s growth. However, 

D‟Costa (2009) highlights the importance of external cluster drivers, which the THM in 

Etzkowitz (2002b) does not allow for an analysis of. Consequently, it appears appropriate to 

extend the THM as a framework to enable the inclusion of such external factors in a detailed 

analysis of the development of a research ecosystem in the Bangalore IT cluster. Consistent with 

Etzkowitz‟s argument on the importance of inter-institutional linkages in a region, Morosini 

(2004) advocates that knowledge integration is a key dimension to a cluster‟s performance. 

Furthermore, Morosini (2004) extends the view of influential factors on a cluster‟s economic 

success to include an international dimension, as a global scope of cluster activities is considered 

vital to the cluster‟s performance. This explicit international dimension is missing in both the NIS 

literature as well as Etzkowitz (2002b). Morosini (2004) thus seems appropriate for 

complementing the inward-looking approach to knowledge-based regional development 

expressed in the THM framework. 

3.8 Conclusion – requirements for an analytical framework 

This review has critically presented and contrasted perspectives in the field of industry clustering 

of relevance to this thesis. These perspectives demonstrate that not one single viewpoint 

dominates in the cluster debate although all perspectives can be seen as related. This thesis can 

thus add value to the debate by drawing upon key ideas from several perspectives in the study of 

the Bangalore IT cluster via the use of the THM as a framework for analysis. 

The Marshallian factors of knowledge spillovers, labor market pooling, and access to specialized 

suppliers can be considered key factors to the further development of the IT industry in 

Bangalore.  The introduction of various policies to spur economic growth in a particular region or 

sector is also a significant aspect to look into, as low-cost clusters are emerging elsewhere and 

may question the sustainability of the Bangalore IT cluster as a dominant hub for low-cost, low-

level services in years to come
6
. These ideas of classical agglomeration theory are to be 

                                                      
6
 Please refer to section 2.0 
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incorporated into the analysis, and the THM through its focus on the roles of industry, 

government, and academia allows for such incorporation. 

Krugman‟s overall proposal of a general and simplistic model for analyzing clustering is deemed 

inadequate in the forthcoming analysis of the development of a research ecosystem in Bangalore, 

as Krugman‟s work advocates the employment of a limited number of measurable factors. 

However, Krugman‟s introduction of forces that will cause spatial dispersion of related industry 

activities are relevant to consider, as such centrifugal forces can be seen to work against the 

creation of a research ecosystem in the IT cluster. 

The flexible specialization literature highlights the importance of competition to drive innovation 

in a cluster as well as a business culture favourable to innovation and change. Etzkowitz‟s notion 

of a broader meaning of innovation than simply a process occurring within individual firms 

seems very much in accordance with this, and the application of the THM as an analytical 

framework thus allows for an exploration of flexible specialization characteristics within and 

between institutional spheres in Bangalore. 

Porter emphasizes a successful cluster policy by government as a key to cluster development, but 

a plethora of other institutions are essential as well in creating a competitive cluster. Flows of 

learning and information within the nation and region create conditions for innovative firms 

according to the NIS perspective. This body of literature can be argued to share similarities with 

Etzkowitz‟s ideas despite different points of focus regarding sources of innovation. Etzkowitz 

points to the three spheres of government, academia, and industry taking on the roles of each 

other in regional knowledge-based development instead of merely their traditional roles. As both 

the NIS approach and the THM focus on innovation at the national or regional level, an 

international dimension needs to be incorporated into the framework for analysis to capture the 

international dimension of the IT cluster in Bangalore, which is emphasized by D‟Costa (2009). 

The brief summary of key points of each group of literature shows that the THM in a somewhat 

modified version is an appropriate framework for analyzing the Bangalore IT cluster and the 

emergence of a research ecosystem to create the foundation for high-value IT activities in the 

cluster. The dynamic and non-rigid nature of the THM (Etzkowitz 2002b) allows for the 

investigation of the above-mentioned key points from the cluster literature in the analysis. 
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Moreover, the incorporation of an external perspective using Morosini (2004) is made possible 

through an extension of the framework to look beyond the specific region being studied. The 

suitability and necessary adaptation of the THM to the analysis of the Bangalore IT cluster will 

be further elaborated on in the methodology when the application of the framework is presented 

in detail. 
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4 Methodology 

In order to answer the research question
7
 a thorough methodological approach has been created. 

As the phenomenon of industry clusters cannot be isolated from their respective contexts, the 

thesis has adopted a case study research strategy with the Bangalore IT cluster as the research 

object. Firstly, the research philosophical stance of the thesis regarding the nature of reality and 

the approach to knowledge generation is clarified. Secondly, the Bangalore IT cluster as the 

research object of the thesis is discussed, and, thereafter, the specific research design is 

explained. The chapter also introduces the framework applied for analysis and the empirical 

information collected according to the prescriptions of the framework. Lastly, remarks on 

reliability and validity of the methodological approach are made. 

4.1 Research philosophical stance 

The ontological stance of this master thesis is rooted in subjectivism as the thesis rests on the 

assumption that there is no single and fully objective truth to the research question put forth in 

section 1.1. It seems very reasonable to argue that the Bangalore IT cluster and industry clusters 

in general are social and rather complex phenomena created through the perception and actions of 

many different agents and so no single objective truth exists. Having clarified the ontological 

stance of the thesis, the research philosophical approach to knowledge generation is rooted in 

pragmatism. This implies that the research question does not unambiguously suggest that either 

an interpretavist or realist tradition be adopted. Saunders et al. (2007) draw attention to the fact 

that a critical realist position is very much in line with the purpose of business research in 

general, which often is to understand the reason for phenomena as a precursor to recommending 

change. As the purpose of this thesis is to explore and explain how the Bangalore IT cluster can 

diversify into high-value IT activities, an understanding of the cluster must be established before 

an assessment of processes working towards the creation of a research ecosystem can take place. 

An interpretavist element is equally important, as one needs to be aware of the different meanings 

social actors attach to a phenomenon as well as how social interactions among economic agents 

in a cluster can create change. Due to the above-described necessity of understanding a 

phenomenon through the acquisition of facts and figures but also of conducting an interpretation 

                                                      
7
 How can the Bangalore IT cluster diversify into high-value IT activities? 
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of the meanings various agents attach to the Bangalore IT cluster, the thesis takes a pragmatist 

approach to knowledge generation. 

This pragmatist approach to knowledge creation is reflected in the use of data, where both 

qualitative as well as numerical data are employed to adequately provide a historical as well as a 

current image of the position of the Bangalore IT cluster. Yet, the analysis of the collected 

empirical information is dominated by a strong interpretive element as the ideas of various 

scholars are applied in order to enable a rigorous response to the research question. The analysis 

thereby lends itself to a qualitative research tradition, which is fully in line with the ontological 

stance of the thesis. 

4.2 The nature of the research object 

The research object of the thesis is the Bangalore IT cluster in India. This cluster constitutes a 

particularly informative case for generating knowledge about diversification of industry clusters, 

as the cluster is currently subject to ideas of diversification into high-value IT activities such as 

software products and engineering services. The notion of diversification as a strategy for 

strengthening one‟s competitive position was introduced by Ansoff (1957) as a way for business 

enterprises to stay abreast ‘in the race of innovation and competition’ (Ansoff 1957: 113). 

Ansoff‟s writings on diversification highlight how diversification as a strategic decision requires 

a break with the past in terms of product line and market structure. As diversification in general 

requires new skills and techniques it can be characterized as a demanding process, which is 

undertaken according to general economic, political, and international trends (Ansoff 1957). 

This thesis adopts a somewhat controversial approach to the study of an industry cluster as this 

entity is explored with inspiration from the terminology of Ansoff (1957), who constructed his 

proposal on strategies for diversification for single organizational units with established 

management boards. As defined in the beginning of the thesis, a cluster consists of many social 

actors and economic agents, and no distinct board is responsible for the collective strategic 

direction of all companies and institutions located in close geographic proximity to one another.  

However, it can be argued that Ansoff‟s terminology is suitable in the case of exploring 

diversification of an industry cluster, as the anticipation of trends and contingencies proposed by 

Ansoff (1957) to determine if diversification can be seen as desirable is used in section 2.0 to 

raise the issue that Bangalore move away from mainly low-value IT activities. However, the 
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distinct method for assessing the potential of diversification strategies put forth by Ansoff (1957) 

is deemed insufficient in this study, as Ansoff‟s method has been constructed for single 

enterprises and not industry clusters. Instead, this thesis explores the creation of a research 

ecosystem in Bangalore based on Etzkowitz (2002a; 2002b; 2003) to enable a diversification into 

high-value IT activities. A framework for analysis is presented in section 4.5. 

4.3 Research design  

To generate knowledge in the field of industry clusters, this thesis explores how the Bangalore IT 

cluster can diversify into high-value IT activities such as generic software product development 

and engineering services. The research question in section 1.1 thus calls for a single embedded 

case study strategy, which means that the cluster in Bangalore is studied within its real life 

context focusing on various sub-units of the cluster and using multiple sources of evidence 

(Robson 2002). The thesis has adopted the principal ways of conducting exploratory research 

according to Saunders et al. (2007). These are searching the literature for empirical information 

as well as interviewing identified experts in the subject area. In this sense, the thesis makes use of 

both primary and secondary data to answer the research question. 

4.3.1 Primary and secondary data 

The use of primary and secondary data is subject to a range of advantages and certain 

disadvantages, which need to be explained for validity reasons. The main source of information 

to answer the research question is secondary, which means that the information initially was 

collected for a different purpose than the purpose of this thesis. Nonetheless, Saunders et al. 

(2007) highlight how secondary data sources are valuable when conducting research in a 

particular field as the data often are characterized by a high degree of quality and thereby validity 

following careful consideration of the authors and publishing institutions. The main sources of 

secondary information in this thesis are specialized reports about the IT industry in India and 

Bangalore, academic articles and books about India‟s development and analyses of IT clusters in 

India, quality daily newspaper articles, official statistics, trade organization publications, as well 

as official policy documents, and company annual reports. The secondary information includes 

both qualitative and quantitative data. The main reason for the employment of secondary data, 

besides the aforementioned quality aspect, relates to the fact that the research object of the thesis 

is situated in considerable geographical distance from the author. To enable the analysis of a 
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large data set, archival research was undertaken to collect information from a large sample of 

authors. The decision to make use of already-published information also made it possible to 

gather data with a longitudinal element, which was necessary in the first chapter of the analysis to 

assess the development of the institutional spheres of government, academia, and industry in the 

Bangalore region. 

However, as the purpose of this research is to explore the creation of a research ecosystem in 

Bangalore to facilitate a diversification into high-value IT activities based on Etzkowitz‟s ideas 

(2002a; 2002b; 2003), the collection of some primary data was also necessary to supplement the 

secondary data. The main benefit of the employment of primary information in the shape of 

Internet-mediated questionnaires filled out by identified experts on the research subject in India 

relates to the possibility of generating information with the specific intention of answering the 

research question in section 1.1. To ensure the validity of these data a range of measures were 

employed which are described in section 4.6.2. 

4.4 Implications of the research approach 

The approach outlined aims to study the Bangalore IT cluster in a holistic manner within its 

particular location-specific and complex context, using a mix of empirical information stemming 

from both primary and secondary sources. This approach makes it challenging to generalize the 

findings of the thesis (Saunders et al. 2007). Brenner and Fornahl (2003) note how previous 

research studies on industry clusters can be characterized as heterogeneous as these are placed 

within a specific regional context determined by local factors related to economics, politics, and 

culture. This demonstrates the usefulness of a case study strategy in regards to studying industry 

clusters. However, the findings obtained in this thesis cannot be transferred directly or 

uncritically to other settings as these findings have been generated in a specific context. It is 

acknowledged that widely applicable propositions based upon research of the Bangalore IT 

cluster cannot be made. Nonetheless, Saunders et al. (2007) stress how a well-completed and 

rigorous case study is very likely to be useful in other contexts. It is expected that the findings of 

this case study of the IT cluster in Bangalore will be of relevance to technical tertiary industry 

clusters in developing countries in particular. 
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4.5 Framework for analysis – the triple helix model 

This section provides an introduction to the framework, which facilitates and structures the 

analysis of the development of a research ecosystem in the Bangalore IT cluster to facilitate a 

diversification into high-value IT activities. The triple helix model (THM) was introduced in the 

literature review as a dynamic framework, which enables the inclusion of several theoretical 

perspectives on clusters. The THM is applied with inspiration from D‟Costa (2009) but the 

analysis is here conducted to follow each individual dimension of the framework in detail as 

outlined in Etzkowitz (2002b) with a predominantly regional focus. Also, this section provides a 

critical assessment of the challenges posed by the framework in reference to this study, which has 

made it necessary to extend the THM using Morosini (2004) to propose an appropriate 

framework for analysis of externally driven clusters. 

4.5.1 Framework for studying lateral relationships across boundaries  

The THM put forth in Etzkowitz (2002b) is a framework, which makes it possible to structure 

and analyze the transformation of roles and relationships in the institutional triad of government-

academia-industry, as the interaction between these three spheres is considered key to improving 

conditions for innovation in a knowledge-based society (Etzkowitz 2003). Etzkowitz (2002a; 

2002b; 2003) advocates how innovation is increasingly based upon university-industry-

government interaction, as new scientific disciplines and technologies have emerged from such 

interactions
8
. Moving beyond product development inside the individual firm, innovation 

becomes a process of „taking the role of the other‟, encouraging hybridization among the three 

institutional spheres (Etzkowitz 2003: 309). 

4.5.2 Analytical framework and empirical phenomenon  

This thesis makes a sharp distinction between the THM as a framework for analysis and the 

empirical manifestation of the THM in a specific region. The latter is referred to as a research 

ecosystem, and a definition was provided on p. 6. The reason for this distinction is that the THM 

by Etzkowitz (2002a; 2002b; 2003) is described as both an empirical phenomenon in areas where 

the institutional spheres of government, academia, and industry are converging, as well as a 

                                                      
8
 Examples of scientific disciplines and technologies to emerge from interaction between the spheres of industry, 

government, and academia include interdisciplinary disciplines with industrial significance such as bio-informatics 

and nanotechnology according to Etzkowitz (2003).  
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framework (or model) for analyzing and guiding the relationship among institutional spheres and 

their internal transformation. This twofold meaning allocated to the THM made it critical to 

separate the two to achieve clarity throughout the thesis. 

In this thesis the regional empirical manifestation of the THM – a region with concentrations of 

R&D capabilities and related R&D activities, where industry, academia, and government overlap 

and cooperate in terms of driving a knowledge-based development – is referred to as a research 

ecosystem. As put forth in section 2.0, the thesis views the creation of a research ecosystem in 

Bangalore as a promising way to facilitate a cluster diversification. The framework applied to 

structure the analysis of how the IT cluster in Bangalore can diversify into high-value IT 

activities via the creation of a research ecosystem is referred to as the THM. The term „research 

ecosystem‟ captures the centrality of R&D and institutional connectedness highlighted by 

Etzkowitz as essential in regional knowledge-based development. Moreover, the term is applied 

with inspiration from Kela‟s (2009) article on Bangalore as „Silicon Valley of the East by 2015‟ 

in which the growth of a „software product ecosystem‟ and „entrepreneurship ecosystem‟ is 

referred to. 

The justification for employing Etzkowitz‟s ideas (2002a; 2002b; 2003) in this thesis for 1) 

formulation of the term „research ecosystem‟ to operationalize the study of cluster diversification 

and 2) specification of a framework (the THM in Etzkowitz 2002b) to structure the analysis of 

how a research ecosystem can develop in the Bangalore IT cluster has to do with Etzkowitz‟s 

perspective on sources of innovation in regional development; an analysis focusing mainly on 

enterprises with government and academia as merely support institutions would be insufficient as 

the interaction and hybridization among government, academia, and industry is viewed as key in 

regional knowledge-based development (Etzkowitz 2002b). It seems reasonable that 

interconnected resources from all institutional spheres to spur new business models, technologies, 

or even scientific disciplines (Etzkowitz 2003) would facilitate a diversification into high-value 

IT activities in Bangalore. The THM is a framework for not only analyzing but also guiding 

relationships among institutional spheres (Etzkowitz 2002b), which makes it suitable in this 

thesis. 
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4.5.3 Applying the THM 

Four dimensions (framework components) characterize the THM in Etzkowitz (2002b) as a 

framework to structure an analysis (see figure on p. 26). The first dimension is the transformation 

of each of the institutional spheres of government, academia, and industry. New roles and 

identities develop within each sphere. The second dimension is the influence of one sphere upon 

the other. The third dimension is the creation of networks and organizations from the interaction 

among the three spheres, formed for the purpose of coming up with ideas for development. The 

last dimension concerns the creation of knowledge, consensus, and innovation spaces at the 

regional level. These concepts reveal to what extent a research ecosystem is developing in a 

region as witnessed by the existence of related R&D, a consensus among representatives from 

government, academia, and industry about a regional knowledge-based development, and the 

extent to which attempts are executed to realize the knowledge-based development articulated in 

the consensus phase. The fourth dimension thus serves the purpose of assessing the development 

of a research ecosystem in a region by utilizing the findings obtained in the analysis of the first 

three dimensions to review the emergence of knowledge, consensus, and innovation spaces. 

The analysis section of the thesis is divided into three chapters with the THM facilitating and 

structuring the first two chapters according to Etzkowitz (2002b). Chapter 6 covers the first three 

dimensions and chapter 7 the fourth dimension.  This division is illustrated on the next page: 
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In order to address the first three dimensions, chapter 6 is dedicated to a study of the historical 

and current situation of the Bangalore IT cluster in terms of roles and linkages between 

institutional spheres and the establishment of inter-institutional organizations. This is carried out 

through an investigation of the following points based on Etzkowitz (2002b): The types of 

linkages between the institutional spheres of industry, government, and academia, the openness to 

interaction across institutional spheres, the role of educational institutions, the availability of 

public venture capital to support where private venture capital finds a given project too risky, the 

regional government authority‟s role in driving a knowledge-based development, private sector 

activities to create knowledge, and inter-institutional organizations and networks (see figure on p. 

28). 

Drawing upon the findings of chapter 6, chapter 7 evaluates the development of a knowledge 

space, a consensus space, and an innovation space as put forth by Etzkowitz (2002b: 9). An 

evaluation in three stages will clarify to what extent a concentration of related R&D can be found 

in Bangalore, whether a consensus among representatives from government, universities, and the 
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IT industry has been reached about a knowledge-based development of Bangalore, and to what 

extent knowledge-based development goals for Bangalore, articulated in the consensus phase, are 

realized. 

The following illustration demonstrates the coupling between the above-mentioned points of 

investigation and the research question of the thesis
9
. The two chapters using the THM as a 

framework reveal Bangalore‟s current situation, the historical conditions leading to this situation 

as well as processes working towards (or against) the creation of a research ecosystem to enable a 

diversification into high-value IT activities. As the THM is not a rigid framework, it has been 

adapted to the specific situation in Bangalore for analytical convenience and subsequently for 

putting forth regionally focused actions to spur the development of a research ecosystem to 

enable a cluster diversification. 

  

                                                      
9
 How can the Bangalore IT cluster diversify into high-value IT activities? 
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4.5.4 Criticism of the THM 
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dynamic process. As an example, the development of tasks and responsibilities within academia 

cannot be studied in isolation, as these are liable to have been created as a response to the 

influence of enterprises on universities in Bangalore. The linking of the first three dimensions is 

thus carried out for methodological reasons, as this structure allows for a more efficient 

employment of the empirical information. 

Furthermore, the four dimensions of the THM concentrate exclusively on the specific area being 

studied with their focus on the historical development and current institutional arrangement of the 

region in question (Etzkowitz 2002b). This implies that a region‟s transition towards a research 

ecosystem is solely an endogenously driven process according to Etzkowitz. However, to 

adequately explore the creation of a research ecosystem in Bangalore to create the foundation for 

high-value activities in the IT cluster, an international dimension needs to be incorporated into 

the analysis. This is the case as the Indian IT industry and the Bangalore IT cluster have fostered 

various global links over the years. The strength of these links has been argued to put the Indian 

IT industry‟s development out of sync with India‟s overall development due to the emergence of 

gaps in skill levels and wages between the IT sector and other Indian sectors (D‟Costa 2003). 

Global factors emphasized by D‟Costa (2009) affecting the Bangalore IT cluster‟s development 

therefore need to be explored according to a specified framework to provide a method for 

studying the emergence of a research ecosystem in externally driven clusters such as Bangalore. 

The third chapter of the analysis section, chapter 8, therefore extends the THM as a framework 

for analysis using Morosini (2004). 

Morosini (2004) presents three groups of factors to explore the global reach of the activities and 

competitive position of a cluster and the implications on the cluster. However, chapter 8 is only 

concerned with two of these groups - the external and social factors – as the last group of internal 

factors is covered in the THM-structured analysis. This extension of the THM as a framework is 

possible due to its non-rigid nature (Etzkowitz 2002b). 

4.5.5 Conclusion 

The framework used to structure the analysis of the empirical information in the first two 

chapters of the analysis is the THM as put forth in Etzkowitz (2002b). It consists of four 

dimensions: The internal transformation of the institutional spheres of academia, industry, and 

government, the influence of one institutional sphere upon the other, the creation of networks and 
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organizations at the intersection of the institutional spheres, and the subsequent clarification of 

whether knowledge, consensus, and innovation spaces are emerging in a region. Using the THM 

as a framework allows for the inclusion of theoretical references put forth in the literature review 

to support the findings. The last chapter of the analysis section is structured according to 

Morosini‟s (2004) external and social factors for exploring the reach and scope of the activities of 

an industry cluster. This combined framework is applied to analyze the development of a research 

ecosystem in the Bangalore IT cluster to enable a diversification into high-value IT activities. 

The analysis is dominated by a qualitative element, as the vast majority of data employed is non-

numeric and explored according to categories and criteria put forth in Etzkowitz (2002a; 2002b; 

2003), Morosini (2004), and the wider literature. Following the structure of the framework allows 

for the organization and integration of data from different sources to identify key themes, and 

subsequently object the findings to the definition of a research ecosystem. Conducting the 

analysis according to this already presented framework based on published literature makes it 

easier to link this study to the existing body of knowledge on clusters. This means that the 

analysis procedures are characterized by a strong deductive element (Saunders et al. 2007), as 

data analysis is undertaken according to existing theory and a specified framework. 

4.6 Collecting empirical data   

The following is a presentation of the data collection process of the thesis, which consists of 

archival research and the execution of two semi-structured interviews in the shape of 

questionnaires distributed via email. The analytical framework put forward in the previous 

section has determined the information required for an analysis of the Bangalore IT cluster. 

4.6.1 Archival research 

More than 450 pages of archival data specifically on Bangalore and the Indian IT industry were 

collected for the analysis. The data on the Indian IT industry primarily came from academic 

working papers published by various academic institutions, such as the Indian Institute of 

Management in Ahmedabad, the Indian Institute of Management in Bangalore and the Indian 

School of Business in Hyderabad. Other data came from academic journals such as ‟World 

Development‟, ‟Research Policy‟, ‟South Asia Economic Journal‟ and ‟Information Economics 

and Policy‟ as well as quality newspapers such as Businessworld and Business Week. Important 
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data on export patterns and policies were acquired from Indian government authorities as well as 

the trade body and chamber of commerce of the IT and BPO industries in India, NASSCOM. 

Lastly, the World Economic Forum‟s (2008-2009) Global Information Technology Report 

provided comprehensive, quantified, and comparative data on ICT practices and policies of a 

plethora of nations. Due to the large proportion of the Indian IT industry clustered around 

Bangalore
10

, data for the Indian IT industry are applied in the regional case of Bangalore as 

industry statistics and characterizations were mainly available at the national level. The 

assumption that Indian IT industry data are applicable in the case of Bangalore thus seems 

reasonable due to the large proportion of the industry in the cluster. Furthermore, a series of 

comparisons between the Israeli IT industry and the Indian IT industry are undertaken in the 

thesis. This is to provide a comparative element to another fast-growing but predominantly high-

value and product-based IT industry (Breznitz 2005; Lopez-Claros and Mia 2006: 104). 

4.6.2 Semi-structured interviews via email 

The use of semi-structured interviews in this thesis served the purpose of gathering valid 

supplementary information of relevance to the research question from experts within the research 

field situated in India. Four identified academic experts within the research field at the Indian 

Institute of Management in Bangalore and Ahmedabad were contacted via email, and follow-up 

emails were sent to set up interviews via the Internet.
11

 Two agreed to answer the questionnaires, 

one referred to own research studies on the subject, and the fourth did not reply. The interviews 

took place in May 2009, and complete transcripts of the Internet-mediated questionnaires are 

available as appendices to the thesis. The interviewees are Professor Ganesh Prabhu at the Indian 

Institute of Management in Bangalore and senior program manager at Adobe India and guest 

faculty (2003-2009) at the Indian Institute of Management in Bangalore, K. Venkatesh. The 

interviewees were selected due to their professional and academic knowledge about the 

Bangalore IT cluster and the Indian IT industry. Ganesh Prabhu is a professor of corporate 

strategy and policy with an area of expertise in formation of technology clusters in emerging 

economies and innovation in the Indian IT industry. K. Venkatesh has several years of experience 

from both the IT industry sphere and academia in Bangalore with a specialty in marketing of IT 

                                                      
10

 Please refer to chapter 5. 
11

 The academic experts were identified from publications on the Bangalore IT cluster as well as following a CBS 

study trip to Bangalore in March 2008 to visit the Indian Institute of Management Bangalore. 
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products and services and the Indian IT industry. The respective backgrounds of the interviewees 

make them highly relevant in reference to this study. 

To increase the validity of the information gathered from Prabhu and Venkatesh via the use of 

Internet-mediated questionnaires, the following measures were employed: Careful design of 

individual questions, clear and simple layout of the questionnaire form, thorough explanation to 

the interviewees of the purpose of the research study, and pilot testing on a group of eight 

individuals with different linguistic backgrounds to make sure questions were not formulated in a 

biased or unclear manner. 

The interview themes, according to which questions were constructed, were derived from 

Etzkowitz (2002a; 2002b; 2003). One benefit worth mentioning when conducting the interviews 

with Prabhu and Venkatesh via email had to do with the avoidance of interviewer bias. This type 

of bias is likely to occur due to the tone or comments of the researcher asking the questions but 

when conducting the interviews via the Internet this was completely avoided. 

Validity refers to the extent to which the researcher gains access to participants‟ knowledge in a 

certain area. As Prabhu and Venkatesh were selected due to their professional knowledge and 

experience with the IT cluster in Bangalore, the information supplied by these experts is 

considered of high validity. However, it must be stressed that the information gathered from 

Prabhu and Venkateh is based on an unrepresentative and very limited number of cases, and that 

some of this information reflects their perspective only. Therefore, the interview information is 

primarily employed as supplementary information in areas where sufficient archival data were 

unavailable. 

4.7 Reliability and validity of the methodological approach 

According to Saunders et al. (2007) reliability refers to the extent to which the research design 

employed will yield consistent findings. As highlighted earlier in this chapter, previous studies on 

industry clusters have been described as context-specific (Brenner and Fornahl 2003), and so the 

measures undertaken to study an industry cluster cannot be argued to yield the exact same results 

on other occasions. This, however, does not mean that the methodological approach can be seen 

as unreliable, as there are other ways to increase reliability according to Easterby-Smith (2002 

cited by Saunders et al. 2007). These measures relate to whether other researchers will make 
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similar observations as the ones made by the researcher in this thesis, and whether there is 

transparency in the collection of empirical information and subsequent analysis of this 

information. 

The use of secondary data from different publications following research on the Indian IT 

industry and the cluster in Bangalore can be argued to increase the reliability of the 

methodological approach in regard to the first measure. The fact that a range of publications by 

different authors is employed in the analysis highly increases the likelihood that other researchers 

would make similar observations, as the ones made in this thesis. Careful consideration of the 

authors and publishing institutions of the secondary literature employed contributes to the level of 

reliability. 

The thorough description of the data collection process in this chapter as well as the 

comprehensive introduction to the framework employed for analysis furthermore increase the 

reliability of the thesis via a high level of transparency. The identification of the shortcomings of 

the THM as a framework for analysis and consequent adaptation to the research object have been 

made to ensure the reliability of the findings of the thesis by constructing the most suitable 

framework possible. 

Robson (2002) finds that researchers need to be aware of various threats to the degree of 

reliability of their work. The threat of observer bias seems particularly relevant in reference to 

this study, as the risk of interpreting the collected empirical information in a subjective manner 

deserves some mentioning. As the data are analyzed according to specific criteria and concepts 

based on Etzkowitz and Morosini‟s ideas, and key findings are critically discussed following the 

analysis, the threat of observer bias is argued to be minimal. 

Validity was touched upon in regard to the collection of primary data via Internet-mediated 

questionnaires. Validity in relation to the overall methodological approach refers to whether the 

findings really illustrate what they are supposed to illustrate (Robson 2002). To ensure the 

validity of this thesis, a great variety of sources are applied to assure as rigorous a reply to the 

research question as possible and, moreover, the framework for analysis has been critically 

assessed and extended to fit the research object of the thesis. This ensures that the analysis and 

following conclusion illustrate in as much detail as possible how the Bangalore IT cluster can 
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diversify into high-value IT activities. In terms of generating findings about industry clusters in 

general this chapter has highlighted how widely applicable propositions cannot be drawn directly 

from the case of Bangalore. Therefore a critical discussion is undertaken in chapter 9 with the 

purpose of evaluating how the thesis can contribute to the general debate about industry clusters. 

The next chapter deals with a characterization of the Indian IT industry and the Bangalore IT 

cluster to serve as starting point for the analysis. This characterization is necessary as the 

methodology revealed the importance of fully understanding reasons for a phenomenon prior to 

recommendations when conducting business research. 
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5 The Indian IT industry and the Bangalore IT cluster 

This chapter provides an overview of the case analyzed in the thesis. The Bangalore IT cluster in 

Karnataka state in southern India has undergone a considerable evolution since the establishment 

of the Indian space program and strategic military bases in the area decades ago (Grondeau 

2007). Firstly, the chapter provides an introduction to the Indian IT industry and compares this to 

the high-value Israeli IT industry. Next, a brief historical account of the IT cluster in Bangalore, 

where a considerable proportion of the Indian IT industry is situated, is provided. The 

introduction to the case provides the necessary background information for the subsequent 

analysis of how a research ecosystem can develop in the Bangalore IT cluster based on the ideas 

of Etzkowitz (2002a; 2002b; 2003) to facilitate a diversification into high-value IT activities. 

5.1  IT industry facts 

Around 3,500 companies undertake IT services and software development in India 

(Balatchandirane 2007b) with a little over 40 per cent of these companies located in and around 

Bangalore (Basant 2006). The basic story of the Indian IT industry and the Bangalore IT cluster 

is that they grew because of the creation of a unique market niche of outsourced technical 

services customized to different specifications. Indian firms have been less successful in building 

capabilities in software product development where competition from established companies in 

the US and Europe has made success hard to achieve (Athreye 2005). Recent figures from 

NASSCOM (2009a) illustrate the importance of IT-BPO services for exports in the Indian IT 

industry. Industry data demonstrate an average annual productivity increase of roughly 6 per cent 

in recent years (appendix 2). In FY 2009 it is estimated that total revenue of the IT industry 

excluding hardware will be 59.6 B USD. The NASSCOM data show that 7.3 B USD will come 

from exports of high-value activities of engineering services, R&D, and software products 

(Kuruvilla and Ranganathan 2008), which is roughly 15 per cent of total exports. Despite a 

noteworthy growth in revenue from high-value IT activities from 3.8 B USD in 2005 to an 

estimated 9.5 B USD in 2009, the NASSCOM data from 2005-2009 demonstrate that the 

proportion of revenue generated by high-value IT activities has remained constant which 

indicates that the Indian IT industry and the Bangalore IT cluster continue to rely on IT-services 

and BPO to the same extent. In this sense, IT services and BPO account for around 84 per cent of 

total revenue excluding hardware and has done so in the last five years. It should be noted that in 
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real terms the revenue growth is likely to be less. Comparing the Indian IT industry to the 

predominantly high-value IT industry in Israel (Breznitz 2005; Lopez-Claros and Mia 2006: 104), 

data show that the output-per-employee ratio is roughly 5 times higher in the Israeli IT industry 

(appendix 3). The lower Indian productivity points to an orientation of resources towards low-

value activities and thus supports the characterization of the Indian IT industry as mainly low-

value. Close to 80 per cent of revenue excluding hardware will come from exports with the US 

receiving around 60 per cent of total Indian IT exports in 2009. Karnataka state accounts for over 

one third of total software and services exports (Balatchandirane 2007b). In comparison, the 

Israeli IT industry exports roughly 36 per cent of total computer and related services, R&D, and 

telecom output (State of Israel with the Central Bureau of Statistics 2008). The below table has 

been created based on the data from NASSCOM (2009a) and summarizes the characterization of 

the Indian IT industry. 

USD billion  FY2005 FY2006 FY2007 FY2008 FY2009E 

IT Services 13.5 17.8 23.3 31.0 35.2 

-Exports 10.0 13.3 17.8 23.1 26.9 

-Domestic 3.5 4.5 5.5 7.9 8.3 

BPO  5.2 7.2 9.5 12.5 14.8 

-Exports 4.6 6.3 8.4 10.9 12.8 

-Domestic 0.6 0.9 1.1 1.6 1.9 

Engineering Services and R&D,  
Software Products 

3.8 5.3 6.5 8.6 9.5 

-Exports 3.1 4.0 4.9 6.4 7.3 

-Domestic 0.7 1.3 1.6 2.2 2.3 

Total Software and  
Services Revenues 

22.5 30.3 39.3 52.0 59.6 

Of which, exports are 17.7 23.6 31.1 40.4 47.0 

As percentage of Total Software and Services Revenues:    

IT Services and BPO 83.1% 82.5% 83.5% 83.5% 84.1% 

Engineering Services and R&D, Software 
Products  

16.9% 17.5% 16.5% 16.5% 15.9% 

Hardware 5.6 7.1 8.5 12.0 12.1 

-Exports 0.5 0.6 0.5 0.5 0.3 

-Domestic 5.1 6.5 8.0 11.5 11.8 

Total IT Industry (incl. Hardware) 28.1 37.4 47.8 64.0 71.7 

    (NASSCOM 2009a) 
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5.2 The history of the cluster in Bangalore 

The evolution of the IT cluster in Bangalore has been the study object of a series of previous 

publications (Audirac 2003; Ramachandran and Ray 2005; Basant 2006; Grondeau 2007). The 

development of the cluster has been closely linked to a range of location advantages as well as 

supply factors. The heritage from the English in the shape of the language, educational system, 

and essential infrastructures, a pleasant climate, and the spread of education throughout the area 

following the establishment of strategic military activities, have all been put forth as important 

advantages. Moreover, the plentiful supply of technical human capital at relatively low costs as 

well as state incentives for software exports are other factors frequently mentioned to account for 

the growth of the IT cluster in Bangalore. 

Before 1985 the major focus of the government of India was to achieve self-reliance in hardware 

through import substitution. Duties on hardware components were high and placed restrictions on 

the growth of the IT industry (Athreye 2005). At the time only few places in India had the basic 

infrastructure required for software production, with Bangalore being one such place due to the 

location of several space and electronics research laboratories (Athreye 2005). In the late 1980s 

the advent of the personal computer and networked computers in the US and Europe opened up a 

new source of demand for software services, and the cost advantage of employing Indian IT 

professionals were realized by several foreign firms (Athreye 2005; Balatchandirane 2007a). 

Many Indian firms left hardware manufacturing and pursued software services on behalf of 

foreign clients. Economic liberalization in 1991 and subsequent efforts by Indian state 

governments to attract FDI (Basant 2006; Balatchandirane 2007a) led to a considerable growth in 

the number of IT firms located around Bangalore and the growth of exports from Karnataka state. 

From 1994 to 2001 software exports from Karnataka grew from 7.28 M USD to 1.55 B USD, and 

the number of registered companies in the IT sector almost doubled in the area (Audirac 2003; 

Balatchandirane 2007b). However, the typical firm has tended to provide low-level coding and 

maintenance tasks without any advanced engineering input (Audirac 2003; Kuruvilla and 

Ranganathan 2008). 

A particular characteristic of the Bangalore IT cluster is the creation of gated communities and 

technology parks located at the outskirts of the city to cater to the needs of MNCs and the IT 

elite. Examples of such communities are the Electronics City and the International Technology 



38 
 

Park as well as Infosys‟ headquarters, Infosys City. These communities are created in response to 

Bangalore‟s badly maintained utility infrastructures. These ultramodern “work-live” districts 

constitute rather autonomous units in the cluster and are in stark contrast to the rest of the city‟s 

infrastructure (Audirac 2003). This brief historical overview of the Bangalore IT cluster accounts 

for a cluster which has seen a significant growth in terms of software exports with major players 

identified as MNCs, government authorities, and the IT elite. The following chapters explore the 

development of a research ecosystem in Bangalore according to the framework put forth in the 

methodology and drawing upon relevant ideas from the cluster literature.  
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6 Government, academia, and industry roles and linkages in 

Bangalore 

Having provided a general introduction to the Indian IT industry and the Bangalore IT cluster, 

this chapter analyzes the specific roles and the nature of linkages between government, academia, 

and industry in Bangalore according to the first three dimensions of the THM. The chapter first 

explores the transformation of each institutional sphere and the influence of one sphere on the 

other. Thereafter, an examination of organizations derived from the interaction of institutional 

spheres is conducted. The chapter‟s conclusion will summarize main findings and highlight areas 

for the institutional spheres in Bangalore to address according to the empirical information and 

Etzkowitz‟s ideas (2002a; 2002b; 2003). 

6.1 Government 

The Indian government structure is characterized by federalism, which means that India is 

divided into 28 states and seven territories. Bangalore is the capital of Karnataka, where the state 

government lays down various IT policies to spur the growth of the IT industry in the state 

(Government of Karnataka 2009).  Karnataka state government thus constitutes the main political 

boundaries of the exploration of the emergence of a research ecosystem in the Bangalore IT 

cluster consistent with Ohmae‟s (1993) idea of the region state as the natural unit of analysis. The 

autonomy of Indian states has grown since the economy was liberalized in 1991 with state 

governments actively trying to attract FDI to increase wealth (Audirac 2003). 

Via an extensive review of Karnataka state government‟s official web page it appears that the 

role of the state in promoting the IT industry is lacking in that IT industry statistics for Karnataka 

are outdated, and several documents regarding future scenarios for the IT industry in Bangalore 

and Karnataka as well as documents regarding IT events are unavailable or not updated
12

. This 

does not give an indication of a substantial degree of authority of the state government in 

promoting the IT industry in Karnataka or in fostering official linkages with the IT industry as 

considered important according to Etzkowitz‟s ideas. Employing Porter‟s perspective regarding 

                                                      
12

 From April-July 2009, the IT scenario for Karnataka and Bangalore were unavailable from this URL: 

http://www.karunadu.gov.in/Search/Results.aspx?k=IT&start1=1                                                                    

Furthermore, the Millennium IT policy of 2001 is thoroughly introduced but the policy itself is lacking:     

http://www.karunadu.gov.in/bangaloreitbt/Pages/mahiti.aspx Lastly, IT events feature merely two outdated 2008 

events: http://www.karunadu.gov.in/bangaloreitbt/Pages/itevents.aspx   

http://www.karunadu.gov.in/Search/Results.aspx?k=IT&start1=1
http://www.karunadu.gov.in/bangaloreitbt/Pages/mahiti.aspx
http://www.karunadu.gov.in/bangaloreitbt/Pages/itevents.aspx
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the central role of government in shaping clusters, Karnataka state government is argued to play a 

rather minimal role in this regard today as successful cluster policies cannot be seen to be 

actively promoted and communicated. However, the THM (Etzkowitz 2002b) prescribes that 

knowledge-based incentives of the institutional spheres, and not merely promotional activities, 

matter when investigating processes working towards the creation of a research ecosystem in a 

specified area. This calls for a careful review of specific government measures. 

Historically, both the national and the state government of Karnataka have had a shaping effect 

on the IT industry in India and Bangalore in line with Porter‟s view on government as a key 

facilitator (Porter 1998). The traditional state-led strategy of the Indian government after Indian 

independence in 1947 focused on investments in selected geographical areas or sectors (D‟Costa 

2009). These types of economic development policies, first introduced in the academic debate on 

clusters by the classical agglomeration theorists, became of less importance to Bangalore as the 

private sector grew in significance, and demand from abroad shaped the IT industry in India in 

the direction of low-level software services. Due to the export orientation of the Indian IT 

industry documented by NASSCOM data in the previous chapter, one can question the impact of 

an active state government in creating a research ecosystem in Bangalore today. With IT 

companies primarily generating revenues in the global market for IT services, it seems plausible 

that IT firms will have an outward focus in terms of growing their business and not dedicate 

resources to engage in government initiatives in terms of knowledge creation locally. This 

perception is supported by Venkatesh (2009) who notes that it is ‘for the industry to spot 

opportunities’ and that the three institutional spheres of government, academia, and industry only 

need to reach a consensus for the Bangalore IT cluster with regard to issues like tax structure and 

infrastructure (appendix 1). 

The focus of Karnataka state government in creating an attractive location for the IT export sector 

is evident when reviewing the official export promotion policy document of Karnataka for the 

period 2002-2007. The mission has traditionally been ‘to facilitate the rapid and sustained 

growth of exports from Karnataka and to increase Karnataka’s share in all India’s exports…’ 

(Government of Karnataka 2002-2007: 2). This points to a competitive position of the state 

government in exports revenue generation. This is likely to be partly due to the fact that 

assistance from the government of India to states for developing infrastructure and similar 
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activities is linked to the export performance of the individual state (Government of Karnataka 

2002-2007). It can be claimed that this performance measure leaves little incentive for Karnataka 

state to depart from various fiscal export incentives for IT companies, as the state is contributing 

significantly to the Indian IT industry‟s overall exports at the present time (Balatchandirane 

2007b). 

A historical analysis of the identity of government authorities in Karnataka reveals that the state 

was the first in India to announce an actual IT policy in 1997 and establish a separate government 

department of IT in 1999 (Singh 2005; Basant 2006). This provides evidence of an initial attempt 

at creating direct linkages with the fast growing IT industry at state level. Including the national 

government, a historical analysis of the role of government 1989-2005 based on Basant (2006) 

demonstrates that government created initiatives have predominantly focused on creating 

incentives for firms to increase exports in that the majority of 15 highlighted policy actions to 

explain Bangalore‟s growth directly concern exports with the rest indirectly benefitting the export 

industry (appendix 4). Since Bangalore is mainly a services cluster, the kind of R&D the 

government can stimulate via public research can be argued to be rather different than the R&D 

undertaken with the intention of commercializing physical products and hence difficult to define 

(Howells 2009). This is reflected in the Indian Patents Act, which does not allow software per se 

to be patented.
13

 This can be argued to make fiscal incentives for exports of IT services more 

operational and effective than R&D incentives to grow the IT industry. Related to this, Krishnan 

(2003) notes how government support and links with government research labs have facilitated 

innovation processes in the Indian pharmaceutical sector, but that changes in the innovation 

profile of other industries like IT have been limited in India. This is supported by Van Dijk 

(2003) at state level as no state government incentives to stimulate IT firms to link with research 

institutions are found in Karnataka. 

In terms of influence from the spheres of industry and academia, the IT industry has to a large 

extent used its influence to play a role in creating policy changes such as changing the norms for 

venture capital, international listing, as well as the acquisition of companies abroad necessary to 

the growth of the industry (Krishnan 2003). Furthermore, Krishnan‟s (2003:17) research on the 

                                                      
13

 The Indian Patents Act has made the following non-patentable: ‘a mathematical method or a business method or a 

computer programme per se or algorithms’ (The Hindu 2005). However, the clause is interpreted to allow embedded 

software (software with hardware) to be patented (Thumparthy 2009). 
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national innovation system of India finds that ‘while the (national) government cannot claim the 

software industry as a policy-driven success, it played an important facilitative role in the 1990s 

through the exemption of software industry export profits from income tax‟. This finding mirrors 

the theme of the Export Promotion Policy for Karnataka state (2002-2007) in relation to ways of 

assisting the local IT industry to spur exports, as the establishment of special economic zones is a 

dominant aspect of the policy. Although the policy document emphasizes promoting ‘innovation 

for export of new value added products’ (Government of Karnataka 2002-2007: 3) no concrete 

measures of how the state government intends to assist in the promotion of innovation are 

outlined, and no overview of necessary funding for such innovation for exports of new value 

added products is provided. 

Venkatesh (2009) highlights that venture capital funds and incubation programs owned by both 

the state and national government exist in India and Bangalore (appendix 1). Although arguments 

against the state as a provider of venture capital have been put forth (Xiaomin 2000), Etzkowitz 

(2002b) states that public venture capital can play an essential role in translating academic 

research or industry problems into economic activity in cases where private venture capital is 

scarce or finds a given project too risky. Applying this idea, there is a role for Karnataka state 

government to play in terms of utilizing funds to finance innovation projects and in this sense 

drive a knowledge-based regional development in the Bangalore IT cluster. This is especially the 

case as Prabhu (2009) notes how early stage funding is difficult to obtain (appendix 1) and as a 

lack of incubation programs and early stage funding has been analyzed to hinder the development 

of entrepreneurial firms (Lopez-Claros and Mia 2006). 

Also, the government of Karnataka could address the underdeveloped utility infrastructures of 

Bangalore, which can be seen to act as centrifugal forces to the clustering of high-value IT 

activities when employing Krugman‟s theoretical perspective. This would not offer a dominant 

knowledge-creating role to government authorities in terms of steering the development of the 

Bangalore IT cluster in the direction of high-value IT activities, but it appears a necessary action 

given the constraints on firms analyzed by Basant (2006 – appendix 5) – especially on small IT 

companies such as start-ups not located in industrial parks and without resources to obtain private 

solutions to the inadequacies. Improved infrastructures can be argued to increase information 

flows within and between institutional spheres in the region, which are necessary to the 
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emergence of a research ecosystem (Etzkowitz 2002a; 2002b; 2003). The analysis of the 

historical transformation of the government sphere and the impact of especially the successful IT 

industry on the role of government shows a more modest level of authority in terms of driving the 

development of the IT cluster in recent years. Evidence of knowledge-based linkages and 

reciprocal relationships with the IT industry and universities is scarce. The institutional sphere of 

government appears to be influenced in a unidirectional way by the fast growing IT industry to 

mainly create fiscal benefits for IT companies and remove hindrances to exports. 

6.2 Academia 

Etzkowitz (2003) criticizes the NIS literature on the basis of the rather static view on the 

occurrence of innovation as happening mainly within firms and directs attention to the role of the 

university. The transformation of academia into a source of innovation is concomitant with the 

transformation of innovation from an internal process within individual firms to one that takes 

place among firms and between firms and knowledge-producing institutions in a specified area. 

The university is no longer merely a support institution supplying human capital. The university 

is an equal and influential partner in a research ecosystem. 

In the late 1950s the government of India started to build an infrastructure of institutions of 

higher technical education through the Indian Institutes of Technology (IIT) and the Regional 

Engineering Colleges (REC). Bangalore today is home to more than 100 engineering colleges as 

well as the highly regarded institutions of the Indian Institute of Technology Bangalore, the 

Indian Institute of Management Bangalore, and the Indian Institute of Science Bangalore (Basant 

and Chandra 2007; Grondeau 2007). Despite a strong educational infrastructure within technical 

subjects at both the national level and the regional level in Bangalore, the Indian educational 

system is criticized on the basis of providing quantity without quality with too few specialized 

research education programs like PhDs (Krishnan 2003; McKinsey 2005; Kuruvilla and 

Ranganathan 2008). This is reflected in the World Economic Forum‟s (2009) Technology Report: 

Despite India ranking 3
rd

 in the world for the availability of scientists and engineers, the quality 

of the educational system ranks 37 and education expenditure ranks 77. 

Basant and Chandra (2007) have conducted research on linkages between seven academic 

institutions in Bangalore and the industry sphere in the cluster and found that labor market 

linkages continue to dominate in that the existence of a large labor pool of technical human 



44 
 

capital attracts enterprises to Bangalore. This recognizes the role of universities as key suppliers 

of labor to the knowledge intensive IT industry, which appears more in accordance with a NIS 

perspective than Etzkowitz‟s idea (2003) of the role of universities as more than simply support 

organizations. Marshall in the beginning of the 20
th

 century and Krugman several decades later 

stressed this connection between the location of firms and the plentiful supply of human capital 

as one of the basic explanations for industry clustering. However, from Etzkowitz‟s knowledge 

perspective labor market linkages can be characterized as less sophisticated than other types of 

linkages such as linkages to create new firms from academia or linkages for dissemination of 

knowledge in society (Etzkowitz 2003). 

Spin-offs from academia in Bangalore are particularly interesting to investigate, as this 

phenomenon can be seen as evidence of a highly well developed research ecosystem, where 

academic capabilities are utilized in private enterprises made possible through an adequate policy 

framework. Furthermore, spin-offs from academic institutions are a characteristic of the 

entrepreneurial university (Etzkowitz 2003), which takes a proactive stance to putting knowledge 

to use in society. Research conducted by Klepper (2007) and briefly put forward in the literature 

review highlights how spin-off companies tend to locate in proximity to incumbent firms due to a 

dependence on knowledge sources. Employing the same idea on spin-off processes from 

academia in Bangalore indicates that lasting linkages between academia and industry would be 

likely to emerge from these processes, as spin-off firms would be dependent on knowledge 

gained at the universities from which they originate. 

However, Basant and Chandra (2007) demonstrate that most academic institutions do not engage 

in actual spin-off activities although looking for opportunities to do so. Certain conditions explain 

this lack of spin-offs. These are lack of seed-funding, in-appropriateness of research for 

commercialization, and absence of regulations to set up companies.  These research findings are 

consistent with the fact that venture capital in India is still in its infancy (Morris and Basant 2005 

cited by Basant and Chandra 2007: 1043) and with Prabhu‟s (2009) remark that early stage 

funding is difficult to attain. Venkatesh (2009) notes that although there have been many seed 

funding initiatives via academia the corpus is quite small (appendix 1). These conditions can be 

seen to imply a vital role for government in laying down adequate regulations in consultation 
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with universities to facilitate spin-offs as well as making funding easier available for academic 

spin-offs. 

Etzkowitz (2003) notes that to be an entrepreneur a university has to have a considerable degree 

of independence from the state and industry but also a high degree of interaction with these 

institutional spheres. In terms of independence from government, Venkatesh (2009) underlines 

how Karnataka state government has made many of the reputed schools in the area autonomous 

or given these institutions the freedom to set their own syllabi (appendix 1). This has enabled the 

creation of a university syllabus that is more in line with the requirements of industry. Venkatesh 

(2009) provides an example of how the requirements of the growing IT industry in Bangalore 

influenced the Indian Institute of Management in the 1990s with the creation of a post-graduate 

program in software enterprise management in association with several IT companies. However, 

Prabhu (2009) highlights that even though the Indian Institute of Management Bangalore views 

its location as an opportunity, the institute is not influenced by the IT industry even if university 

activities are sponsored by the IT industry (appendix 1).  This statement indicates a view that the 

Indian Institute of Management Bangalore has considerable independence from industry but that 

the presence of a large proportion of the Indian IT industry in Bangalore provides obvious 

opportunities for the institution in terms of interacting with IT companies. Using this particular 

example, certain characteristics of the entrepreneurial university can be seen to be present in the 

Bangalore IT cluster. 

The entrepreneurial university has three roles according to Etzkowitz (2003): teaching, research, 

and „entrepreneurship‟. The latter means that academics become directly involved in 

entrepreneurial activities and firm formation. Research groups and firms exist on a continuum as 

the boundaries between the university and other institutional spheres overlap in a research 

ecosystem.  Basant and Chandra (2007) direct attention to the fact that substantial teaching loads 

mean that educational institutions in Bangalore are in general not able to dedicate significant 

amounts of resources to research. This finding is supported by Venkatesh (2009) who, based on 

his personal experience and general knowledge, states that roughly 90 per cent of the teacher‟s 

time is spent on teaching at the engineering and business schools (appendix 1). 

This section on the institutional sphere of academia in Bangalore highlights that a number of 

measures to be taken in cooperation with government could further the development of 
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knowledge-based linkages to the IT industry in the shape of new firms from academia. Prabhu 

(2009) notes how he has seen many academic research issues emerge from the interaction with IT 

industry executives who pose problems to academic faculty for solutions, and Venkatesh (2009) 

also states that most research problem definitions typically come from sources outside the 

university (appendix 1). This is indication of important linkages for dissemination of knowledge 

between academia and industry in the Bangalore IT cluster although the World Economic Forum 

(2009) confirms that university-industry research collaboration in India is relatively low 

compared to Israel and the US
14

. This shows that there are measures to be taken to create a 

research ecosystem in Bangalore according to Etzkowitz‟s ideas to facilitate a diversification into 

high-value IT activities. 

6.3 Industry 

As accounted for in chapter 5, a considerable proportion of the Indian IT industry is located in 

Bangalore, which is partly explained on the basis of the excellent access to skilled labor and 

favorable policies supporting export activities. Also, the World Economic Forum (2009) ranks 

India 4
th

 in the world concerning supplier availability. This indicates that local IT industry 

suppliers in India are numerous and include the most important components and services, which 

can be considered an important factor to the further growth of the Bangalore IT cluster according 

to Marshall, Krugman, and Porter‟s perspectives. Since the 1950s large state-owned defense 

industries have been located around Bangalore (Naidu 2003), and FDI flows account for the 

growth of private enterprises in the area (Singh 2005). However, little connection between the IT 

industry and defense related research has occurred. More than one hundred MNCs within IT have 

established facilities in Bangalore including well-known names such as IBM, Hewlett-Packard, 

and Motorola. These investments have mostly been undertaken with a strong export-oriented 

focus of the MNCs (Singh 2005; Basant 2006). 

Nonetheless, MNCs have started to increasingly locate multi-disciplinary R&D centers in India 

with the John F. Welch Technology Center set up by General Electric in Bangalore as a 

prominent example (Krishnan 2003). A study by Patibandla and Petersen from 2002 found that 

MNCs with subsidiaries in India only subcontract relatively insignificant projects to local 

                                                      
14

 The US ranks first with Israel ranking 18
th

, which shows that business collaboration with local universities in R&D 

in these countries is ‘intense and ongoing’ according to the World Economic Forum (2009: 340). India ranks 45
th

.   
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producers and that they have tended to have limited research links with local technical 

institutions (Krishnan 2003). Still, a growing presence of R&D centers within IT established by 

MNCs contributes to the exposure of employees to sophisticated product and technology 

development as well as advanced managerial practices. This can be argued to enhance learning 

processes in the Bangalore IT cluster via a circulation of tacit knowledge in accordance with 

Prabhu (2009) who notes that transfer of innovation happens when people move to other firms in 

the cluster (appendix 1). 

Studies document how poaching of talented employees among companies as well as a high 

degree of labor turnover (Kuruvilla and Ranganathan 2008) have become more obvious in the 

Bangalore IT cluster in recent years. High attrition rates are generally viewed in a negative 

manner, but it can be argued that as employees become part of social and professional networks 

at various companies, the spread of knowledge throughout the cluster is enhanced. Morosini‟s 

(2004) definition of a cluster as a „socioeconomic entity’ as well as Sorenson‟s (2003) emphasis 

on social capital give credit to the integration of social aspects, such as the spread of knowledge 

through networks, in economic activities in specific areas. Nonetheless, the high levels of 

employee turnover in the Indian IT industry are in general viewed as a challenge according to 

Kuruvilla and Ranganathan‟s (2008) research. If true, this can be seen as a centrifugal force 

(Krugman 1998) to a cluster of high-value IT activities in Bangalore. 

The transformation of the IT industry in Bangalore from mainly hardware manufacturing to the 

pursuit of low-level software services and BPO was explained in chapter 5. The industry has, 

furthermore, been portrayed as rather fragmented in that IT players in the cluster tend to operate 

independently of one another. This is confirmed by Singh (2005: 7) who highlights that 

individual firms in the cluster are ‘certainly not inter-dependent either on each other or at either 

ends of the supply chain, i.e. with suppliers or buyers’. This overall characterization of the IT 

industry in Bangalore, which is supported by D‟Costa (2006 cited by the Hindu 2006) can be 

argued to be far from Etzkowitz‟s notion of innovation as a process that takes place among firms 

and between firms and knowledge-producing institutions rather than inside the individual 

enterprise. 

An example of industry taking the role of government out of necessity in Bangalore relates to the 

maintenance of the city‟s poorly working infrastructures regarding traffic, power, and water. 
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Krishnan (2003) emphasizes how the software industry has made direct contributions to local 

governance and civic facilities and how the CEO of one of the prominent IT companies in the 

cluster is leading the Bangalore Agenda Task Force, an industry-government initiative to renew 

the city‟s urban infrastructure. The fact that the institutional sphere of industry has taken on tasks 

typically associated with government demonstrates overlapping tendencies of the spheres and can 

be viewed as an example of one sphere ‘taking the role of the other’ (Etzkowitz 2003: 309). Still, 

the poorly maintained infrastructures can be claimed to work as centrifugal forces according to 

Krugman‟s terminology and are likely to impact negatively on the development of a research 

ecosystem in the cluster. 

R&D spending by the IT industry in Bangalore is relatively low (Singh 2005). As highlighted 

earlier, firms in the Bangalore IT cluster have been more focused on services than products, and 

this may explain why Bangalore IT firms in general dedicate few resources to R&D, as services 

do not require the same kind of applied R&D as typically witnessed in product development 

processes and mainly remain of a non-R&D nature (Howells 2009). The issue of R&D will be 

further elaborated on in the following chapter when the establishment of a knowledge space in 

Bangalore is illuminated. 

Not only private sector R&D but also aspects such as training and education in companies give 

evidence of private sector activities in terms of knowledge creation (Etzkowitz 2002b). 

Venkatesh (2009) states that examples of Bangalore IT industry players tying up with different 

educational institutions to have custom-made courses exist (appendix 1). Private sector training is 

undertaken for company-specific purposes as shown by a brief examination of the two leading 

Bangalore-based IT firms, Infosys and Wipro, which conduct training or cooperate with 

academia to make graduates more employable (Infosys and Wipro web pages 2009). This is 

indication of industry initiatives to take on the role of academia to address certain shortcomings 

of the academic sphere in terms of providing human capital, which is fully in line with 

Etzkowitz‟s idea of institutional hybridization. Furthermore, the World Economic Forum (2009) 

shows that ICT staff training in India is at the same level as in Israel, which indicates a similar 

motivation to educate employees in the private sector in the two countries. 

Having explored the transformation of government, academia, and industry throughout the last 

two decades as well as looked into whether and how the spheres interact and influence one 
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another, the next section explores networks and organizations in Bangalore caused by the 

interaction of the three institutional spheres. 

6.4 Organizations at the intersection of the three institutional spheres 

The third dimension of the THM as put forth in the methodology is the creation of an overlay of 

trilateral networks and organizations from the interaction of the three spheres, formed for the 

purpose of coming up with new ideas and formats for knowledge-based development. Such new 

organizations like venture capital firms and science parks become the key to realizing an 

innovation agenda according to Etzkowitz (2002b). The IT cluster in Bangalore is characterized 

by a number of organizations working to improve the conditions for the IT industry and to foster 

innovation. These forums take various shapes and can be argued to be more or less in accordance 

with the idea of a research ecosystem. 

Besides the facilitation of trade in software and services, NASSCOM‟s mission has traditionally 

been to encourage advancement of research in software technology and thereby boost IT 

innovation in India. Examples of initiatives to spur innovation are the Innovation Awards given 

to organizations which have developed ‘extraordinary or pioneering products and services’ as 

well as the India Innovation Fund, which promotes innovation based on the idea that it requires ‘a 

mature and enabling ecosystem to provide the environment and the impetus to make IP creation 

the norm rather than the exception’ (NASSCOM 2009b). This realization of the necessity of 

creating an optimal environment for innovation is the very core of Etzkowitz‟s idea, and the 

promotional work done by NASSCOM to create an environment to boost innovation can be seen 

to press forward the creation of a research ecosystem in Bangalore to facilitate a diversification 

into high-value IT activities. 

NASSCOM represents the interests of the IT and BPO industries in India. Both at the national 

level and at the regional level in Bangalore the association for the IT industry has been effective 

in lobbying with government authorities and in conducting marketing abroad. Still, it is 

emphasized by Singh (2005: 6) how NASSCOM in the roughly twenty years of its existence 

generally has maintained a ‘hands-off approach to collaboration and interaction among its 

members and between members’. However, research on the activities of NASSCOM 

demonstrates that numerous initiatives for spurring information sharing and business 

development among Indian IT organizations have been undertaken, and NASSCOM‟s extensive 
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work in Bangalore can thereby be seen to be in accordance with the prescriptions of developing a 

research ecosystem. 

Etzkowitz (2002b) mentions the establishment of science parks as an example of the emergence 

of new organizations from the interaction of institutional spheres. Venkatesh (2009) draws 

attention to the Software Technology Parks of India (STPI) as one of the main forums for 

innovation within IT (appendix 1). STPI is a government scheme, which has traditionally 

provided intermediate and focused efforts concentrated in a few locations rather than all of India 

in terms of creating a successful software export industry. Consistent with the idea of the growth 

pole/center policy, put forth in the literature review, Bangalore was one of the selected locations 

where the STPI organization established an IT park (Singh 2005; Basant 2006). The kind of 

partnership between government authorities and the private sector embodied in the STPI over the 

years has been argued to represent a unique and significant success story in the export sector, 

which is unprecedented in most bureaucratic settings in many developing economies (Singh 

2005). Nevertheless, focus of the STPI has by tradition been on boosting services exports (Basant 

2006) and thus the scheme does not appear as a main forum for innovation even if the IT 

infrastructure created in and around Bangalore has played an important role in facilitating 

information flows and growing the industry. 

The creation of various types of industrial parks in Bangalore can mostly be viewed as the 

outcome of government authorities and industry joining forces to advance the conditions for high 

levels of exports. Other types of organizations mentioned by Etzkowitz (2002b) as an outcome of 

inter-institutional interaction are business consultancies and venture capital firms, which are to 

assist in the creation of (innovative) start-ups. Venkatesh (2009) states that there are very few 

consultancies offering assistance to start-ups, but many business schools have established various 

entrepreneurship programs (appendix 1). Moreover, the conditions for venture capital were 

investigated earlier in this chapter, which highlighted the necessity of making funding more 

easily available in the Bangalore IT cluster. 

To conclude this section on networks and organizations created at the intersection of government, 

academia, and industry, Prabhu (2009) mentions an HR network for IT companies in Bangalore 

that share innovations within HR practices (appendix 1). This kind of network should be 

highlighted as particularly beneficial to the creation of a research ecosystem in Bangalore as the 
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spread of innovations within recruitment and motivation of IT human capital here occurs between 

firms and not in isolation. The aspect of high turnover rates emphasized previously makes it 

particularly relevant for companies to focus on managing employees to undertake sophisticated 

IT activities. 

6.5 Conclusion 

This chapter has found that the nature and intensity of interaction varies greatly between the 

different institutional spheres in Bangalore. Although this chapter has provided evidence of some 

important institutional hybridization as well as bilateral relations between industry and 

government and industry and academia, no obvious expansion of these relations into triadic 

relationships can be seen to occur at the regional level. 

Based on the chapter, essential issues to address in generating institutional interaction as 

emphasized by Etzkowitz (2002b) in the Bangalore IT cluster particularly relate to government. 

Consistent with the characterization of the region state as an appropriate unit of analysis (Ohmae 

1993) the following proposed actions concern Karnataka state government. The state could 

address issues of infrastructures to spur the flow of people and information and improve the 

environment for small IT firms as well as undertake educational reforms to create more PhD 

programs
15

. Government funding of more PhDs at Bangalore universities could make it attractive 

for the IT industry to co-fund more programs and thereby provide an entrepreneurial angle to 

PhD research. The lack of official linkages with the IT industry could be addressed via actively 

promoting and communicating IT policies and up-dated statistics on IT companies and thereby 

appear more as an influential partner to the IT industry. As a concrete example, the state could 

operationalize goals such as ‘innovation for export of new value added products’ in its export 

promotion policy. Concrete measures and required funding must be analyzed, specified, and 

communicated to create necessary incentives for the industry. Furthermore, there is a role for 

government authorities to play in terms of creating schemes to make funding available to various 

IT start-ups such as spin-offs from academia. Etzkowitz (2002b) directly refers to public venture 

capital provision, and with inspiration from the role of government in the Israeli IT industry, a 

specific proposal could be the conception of a program open to all start-ups (including academia) 

                                                      
15

 The central government in India is responsible for major university and higher education policy changes and 

funding. Actions towards more PhDs in Karnataka would thus happen in cooperation between the central and 

regional government and the respective universities (Government of India, Dept. of Higher Education 2009).  
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to provide first round investments in business or product development to selected entrepreneurs 

with innovative ideas to bridge funding gaps at the early and risky stage of entrepreneurship 

(Lopez-Claros and Mia 2006). Clear criteria, however, would be needed to avoid exploitation of 

such a program. 

Also, government could cooperate with academic institutions to construct a policy framework to 

aid spin-offs from academia to bring knowledge from universities into society. Basant and 

Chandra‟s (2007) research indicate that there is indeed openness among universities to engage in 

spin-off processes in Bangalore but hindrances in the current policy framework must be clarified 

and subsequently altered. According to Etzkowitz (2002b) governments at the regional and local 

level play a new role in industrial development to encourage the growth of science and 

technology research as a basis for firm formation. It can be argued that by actively working with 

academia to facilitate university spin-offs, Karnataka state government could come to play a 

significant role in industrial development in the Bangalore IT cluster and contribute considerably 

to an environment favorable for high-value IT activities. Based on Basant and Chandra (2007) it 

can further be maintained that a genuine possibility for spin-offs could provide incentives for 

university research appropriate for commercialization. Strategic proposals for academia in 

fostering linkages in Bangalore based on this chapter concern the further incorporation of 

comprehensive entrepreneurship programs into the curriculum – especially at engineering schools 

– to actively bring academic knowledge into the industry sphere. Industry players could benefit 

from partnerships and networks to share management experiences and thereby increase 

knowledge flows in the cluster. However, individual companies need to clearly perceive the 

benefits of such actions and it thus becomes a matter of incentives. 

Organizations and networks among the spheres provide the source of innovation rather than any 

single driver according to Etzkowitz (2002b). The kind of organizations found in the Bangalore 

IT cluster can be said to mostly concern the advancement of exports rather than building a 

platform for IT innovation to facilitate a diversification into high-value IT activities. Still, this 

chapter has highlighted some proactive insights of NASSCOM in terms of building an enabling 

Indian ecosystem to spur innovation as well as efforts by a network of IT firms in Bangalore to 

share HR innovations. 
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The following illustration demonstrates the roles of government, academia, and industry and the 

types of inter-institutional linkages in Bangalore analyzed in this chapter according to the first 

three dimensions of the THM. As no evidence of significant triadic relations between the three 

institutional spheres was found, linkages are illustrated bilaterally. The next chapter utilizes and 

elaborates on the findings of this chapter to clarify the emergence of knowledge, consensus, and 

innovation spaces in Bangalore. 
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7 Three concepts of space in Bangalore 

At the regional level knowledge, consensus, and innovation spaces occur at the intersection of the 

three institutional spheres. These are created as a consequence of a change in values among 

promoters of regional economic development from a key focus on fiscal incentives to firms to a 

focus on knowledge creation involving universities (Etzkowitz 2002b). Utilizing and elaborating 

on the findings of chapter 6, this chapter considers the emergence of knowledge, consensus, and 

innovation spaces in the Bangalore IT cluster to clarify whether and in what scale a research 

ecosystem is emerging. This will provide a foundation for evaluating the proposed actions for 

institutional interaction based on Etzkowitz‟s ideas (2002a; 2002b; 2003) put forth in chapter 6. 

7.1 Knowledge space 

The construction of a knowledge space entails different institutional actors working to improve 

local conditions for innovation by concentrating R&D activities (Etzkowitz 2002b). As 

demonstrated in chapters 5 and 6, Bangalore is home to prestigious universities with emphasis on 

technical subjects, defense industries with research activities, hundreds of MNCs, the Indian 

space program, and over a thousand IT firms. This implies a substantial concentration of IT 

related R&D as well as strong R&D capabilities in the Bangalore area consistent with the 

definition of a knowledge space (Etzkowitz 2002b) and vital to a research ecosystem. 

However, a closer examination of whether actors from the institutional spheres work to improve 

conditions for innovation in Bangalore demonstrates insufficiencies. Government at both the 

national and regional level has been examined to mainly employ fiscal incentives for exports to 

grow the IT industry with no evidence of specific IT R&D incentives or links between the 

industry and government research labs as witnessed in the Indian pharmaceutical sector. Despite 

the occurrence of research problem definitions from mainly outside the academic sphere, 

academic spin-offs are lacking in Bangalore due to inadequate regulations, a lack of funding, and 

inappropriateness of the research for commercialization. Lastly, R&D spending by industry 

players was put forth as low. A closer examination of this last point demonstrates that R&D is not 

a priority among the leaders of the Indian IT industry in Bangalore as exemplified by Infosys and 

Wipro‟s annual reports. According to Investopedia (2009) most firms spend below 5 per cent of 

total revenue on R&D except for knowledge intensive companies such as software and 

semiconductor companies, which tend to spend more due to the technical profile of these firms. A 
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sample of five global ICT firms shows an average R&D spending as a percentage of revenue of 

more than 9 per cent (appendix 6). Infosys reported R&D to sales of 0.38 per cent in 2002-03 

with other prominent IT companies not very different (Krishnan 2003). In Infosys‟ annual report 

of 2008-09 R&D expenditure to total revenue is stated as 1.3 per cent, which is exactly the same 

as in the previous year. Similar to this, Wipro‟s annual report of 2002-03 provides an R&D to 

total revenue of roughly 0.65 per cent. Five years later R&D to total revenue is calculated as 

being only 0.2 per cent due to a fourfold increase in total sales and other income reported in 

Wipro‟s annual report 2007-08. These findings mirror Krishnan‟s (2003) research which finds 

that the Indian software industry would not qualify as a high technology industry as per 

conventional definitions of „high-technology industry‟ (such as R&D intensity), at least not using 

the figures disclosed by the companies as their expenditure on R&D. In the same way, the 

Bangalore IT cluster can be argued to be far from qualifying as a „high-technology‟ cluster. 

According to Porter (1990), competition causes companies to innovate. If companies fail to 

innovate they will exit the market. In the same way, the flexible specialization literature 

emphasizes competition to spur innovation. Firms in the Bangalore IT cluster can be argued to 

mostly compete with one another for skilled labor rather than compete on the basis of innovations 

within services and products. When compared to Europe and China as well as Israel, India has 

quite a low number of patents, in particular in IT (SiliconIndia 2006; Heywood et al. 2008; World 

Economic Forum 2009). This again can be explained on the basis of India‟s relatively large 

services sector (appendix 7) and on the basis of the Indian Patents Act not allowing software per 

se to be patented (see p. 41). The top patents holders in India comprise mainly pharmaceutical 

and biotech firms after the Indian patents law was amended in 2005 to allow for end product 

patents (SiliconIndia 2006). 

Despite concentrations of IT related R&D and R&D capabilities, it can be concluded that the 

emergence of a knowledge space is incomplete in the Bangalore IT cluster due to 1) a low R&D 

spending by industry players, 2) limited IT industry links with public R&D activities and 3) a 

lack of academic spin-offs to create academic R&D spillovers in society. The possible emergence 

of a consensus space will clarify if incentives for more R&D activities and R&D linkages are 

emerging in Bangalore. 
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7.2 Consensus space  

In a consensus space ideas and strategies are generated in a ‘triple helix’ of multiple reciprocal 

relationships among institutional spheres, and a consensus among government, academia, and 

industry about a knowledge-based development of the specific region is reached (Etzkowitz 

2002b: 9). 

The interviewed experts on the IT cluster in Bangalore both note that there is no consensus about 

the future development of the IT cluster, and that such a consensus is not likely or required 

between government, academia, and industry according to their opinion (appendix 1). The 

introduction to the IT cluster in Bangalore in chapter 5 demonstrates a rather spontaneous 

emergence of the Bangalore IT industry as mainly demand from abroad rather than government 

top-down processes shaped the cluster into its present form. The government has, however, 

contributed significantly to the growth of the cluster via fiscal incentives for exports, which is 

evidence of a government capable of facilitating a successful cluster. When asked about an 

established consensus between the institutional triad in Karnataka, Venkatesh (2009) highlights 

that the central government has hinted at reintroducing tax incentives to the IT export industry 

(appendix 1). This can be seen as a perception about the future growth of the Indian IT industry – 

and thereby the Bangalore IT cluster – happening mainly via fiscal incentives for exports rather 

than through a regional knowledge-based development involving universities and public research. 

The strategy of flexible specialization points to flexible accommodation to change in clusters. 

Employing this idea on the case of Bangalore, Kela (2009) argues how a shift towards becoming 

„Silicon Valley of the East by 2015‟ can be seen already in the new Indian generation, which is 

more entrepreneurial, and in the growing presence of outsourced R&D in Bangalore. However, 

culture can be seen as slow to change (Hofstede 2001), and the incentives provided by export 

revenues from low-value services cannot be argued to necessitate substantially increased 

investments in R&D by Bangalore IT firms at present. An innovation-augmenting business 

culture within and between government, academia, and industry does not appear a dominant trait 

of the cluster at present but indications of change are nonetheless reported (Kela 2009). 

Despite the growth in revenue generated by high-value IT activities (NASSCOM 2009a), it can 

be argued that the emergence of a consensus space understood as government, industry, and 

academia reaching a consensus about a knowledge-based development for Bangalore is currently 
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weak due to 1) a perception that future growth comes mainly via fiscal incentives for exports laid 

down by the central government and supported by the past and current revenue growth from 

exports 2) a role of universities as primarily suppliers of human capital, 3) a lack of 

conceptualization and clarification by Karnataka state government of its goal to spur innovation 

for exports of new value added products. 

7.3 Innovation space 

Etzkowitz (2002b) defines the creation of an innovation space as specific attempts at realizing the 

regional development goals articulated in the consensus space. However, it was maintained that a 

consensus about a knowledge-based regional development between the three institutional spheres 

is rather underdeveloped in the Bangalore IT cluster based on the findings from chapter 6 

highlighted in the previous section. 

As mentioned in section 2.0, generic software product development requires skilful 

entrepreneurs, high availability of software product engineers, and a plentiful supply of venture 

capital (Kela 2009). Moreover, a successful performance and spread of engineering services 

require specialized engineering skills as well as significantly improved infrastructures according 

to NASSCOM with Booz Allen Hamilton (2006). Despite evidence of several attempts at making 

innovation occur in a collaborative environment between firms and institutions put forth in 

chapter 6, it can be concluded that the emergence of an innovation space is fragmented due to 1) 

a general lack of venture capital firms and start-up consultancies in Bangalore, 2) few specialized 

research education programs like PhDs, 3) an inadequate policy framework for academic spin-

offs, and 4) poor infrastructures deterring flows of people and information as well as growth 

conditions for start-ups. As opposed to IT services and BPO, engineering services have strong 

ties to manufacturing. This fact further constitutes a challenge with the Indian manufacturing 

sector relatively underdeveloped when compared to China – another favoured outsourcing 

destination (appendix 7). 

Still, the actions by the mentioned cluster agents in section 2.0 at illustrating the potential and 

requirements for a diversification into high-value IT activities such as software products and 

engineering services for the Bangalore IT cluster can be seen to contribute to a budding 

consensus change. The specific future scenarios put forth in the media and NASSCOM 
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publications thus imply a redefined role for the institutional spheres in Bangalore in creating the 

conditions required for a diversification into high-value IT activities. 

7.4 Conclusion 

It can be concluded that the spheres of government, academia, and industry at the regional level 

today mostly appear as disconnected units with regard to driving a regional knowledge-based 

development according to the THM structured analysis. This implies considerable steps towards 

the creation of a research ecosystem as witnessed in an emergence of knowledge, consensus, and 

innovation spaces to enable a diversification into high-value IT activities. On the basis of this 

chapter the proposed actions for the three institutional spheres put forth in section 6.5 are 

evaluated. 

It appears that the proposed actions concerning the role of universities and academic research in 

Bangalore could contribute notably to the emergence of both knowledge and innovation spaces. 

More PhD programs, a regulatory framework for academic spin-offs, and further 

entrepreneurship programs into the curriculum can all be seen as measures in accordance with 

Etzkowitz‟s idea of sources of innovation in a region. These measures are also in accordance with 

Breznitz‟s (2003) explanation of the Israeli IT sector‟s R&D advantage as stemming from Israel‟s 

academic research institutions. Moreover, an attempt by the state government to operationalize 

the goal of innovation for exports of new value added products for the IT industry in Karnataka‟s 

export promotion policy as well as improved infrastructures could contribute to the creation of 

incentives for more R&D activities and R&D links in Bangalore. All these measures combined 

are likely to press forward a consensus about future sources of cluster growth not necessarily 

stemming from mainly fiscal incentives for exports of IT services.   

The Bangalore IT cluster has been described as overtly export-oriented rather than locally 

oriented throughout the thesis. This makes the regional analysis conducted so far via the four 

dimensions of the THM incomplete with regard to presenting a full set of potential actions for a 

diversification of the cluster‟s IT activities via the creation of a research ecosystem. The next 

chapter explores the Bangalore IT cluster as externally driven to present a further proposal for the 

creation of a research ecosystem. 
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8 The Bangalore IT cluster as externally driven 

This chapter analyses the Bangalore IT cluster as an externally driven cluster according to 

Morosini‟s (2004) external and social factors. The chapter concludes by putting forward a further 

proposal for the development of a research ecosystem in Bangalore not explicitly accounted for 

by the THM in Etzkowitz (2002b). 

8.1 External factors 

Morosini‟s external factors comprise main customers, main product and services markets, and 

key demographic trends. As previously emphasized, the IT cluster in Bangalore was shaped as a 

consequence of foreign demand, and data show an overt dependence on the US market for IT-

BPO exports. The domestic market share has been relatively constant over the last years 

representing slightly more than 20 per cent of the overall market (appendix 8). In recent years a 

slight diversification regarding export markets has been seen where the importance of Europe has 

increased and the importance of the US has declined, although the US still represents around 60 

per cent of total Indian IT-BPO exports (appendix 8). However, despite the emerging shift in 

geographical markets, recent data on the main markets served by the Indian IT industry give 

witness to a lock-in of the industry to a trajectory of overseas exports to primarily the US as 

stressed by D‟Costa (2002; 2009), which is argued to contribute to a low innovation level of the 

IT industry (D‟Costa 2002). This type of US export dependence can thus be seen to hinder the 

creation of a research ecosystem regionally in Bangalore due to a lack of incentives for 

companies in the cluster to engage in local innovation processes with government and academia. 

Having dealt explicitly with the main markets and customers of the Bangalore IT cluster as being 

primarily corporations in the US and Europe, key demographic trends relate to the cluster 

population. According to Morosini (2004) demographic trends are critical external factors to the 

competitive position of a cluster. As touched upon earlier, the development of the IT cluster in 

Bangalore can be traced to both FDI and the growth in cross-border flows of services. Another 

key factor relates to the cross-border movements of Indian IT professionals over the years 

(Basant 2006), which underlines the global orientation of the IT cluster. Taeube (2004) argues 

that „systemic factors‟ like the educational institutions found in Bangalore or the low labor costs 

compared to Western standards do not adequately account for the strong position of the IT 

industry in southern India. Rather, Taeube (2004) finds that the transnational network linking 
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Indian IT clusters to Silicon Valley in California has been a decisive factor of the creation of 

prominent IT clusters in Southern India such as the Bangalore IT cluster. In this sense, the 

location factors put forward in chapter 5 are complemented by a networking perspective 

emphasizing transnational social capital as a driver of the IT cluster in Bangalore and not only 

localized social capital. 

8.2 Social factors  

Social factors comprise learning, knowledge creation, and knowledge sharing (Morosini 2004). 

The literature review stressed the critical aspect of knowledge flows – in particular tacit 

knowledge flows – in creating learning conditions in a specific area. However, inadequate 

regional infrastructures (appendix 5) and the location of customers in overseas markets can be 

argued to hinder the occurrence of tacit knowledge flows in the cluster, and thereby learning and 

products/services upgrading and development as well as the need to actively pursue inter-

institutional research collaborations. 

The high export level of the Indian IT industry and Bangalore should be viewed in a positive 

manner as this has led to a high economic performance of the cluster and is estimated to continue 

to do so over the next decade with India‟s technology and business services exports estimated to 

grow at a 13 per cent annual growth rate until 2020 (NASSCOM with McKinsey 2009). 

However, based on the research by NASSCOM with McKinsey (2009), there is a clear case for 

arguing that experience in high-value IT activities could be generated with a domestic focus of 

Bangalore cluster agents, as the Indian domestic technology and business services market is also 

estimated to grow at an annual growth rate of nearly 13 percent until 2020. In addition, 

NASSCOM reports how the domestic market does not only demand hardware but increasingly 

also sophisticated services such as IT consulting, system integration, and technical support. 

Serving the domestic market could thereby spur learning processes and knowledge accumulation 

in the Bangalore IT cluster, which is in accordance with Parthasarathi and Joseph‟s (2004) 

finding that the export orientation of firms in the Indian IT industry has not had any significant 

influence on the innovation performance of these firms. 

Singh (2005) notes how Karnataka state government has launched several e-governance projects 

where the private sector has been actively involved. This is an example of a government-industry 

partnership, which expands the domestic IT market by computerizing government functions and 
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services (McKinsey 2005). Furthermore, it is an example of the sphere of government enhancing 

the role and performance of industry (Etzkowitz 2003) to advance conditions for learning and 

knowledge creation in Bangalore. Public services along with healthcare represent sectors where 

IT learning can be accumulated, since these sectors are estimated to demand increased 

computerization in the next decade in India (NASSCOM with McKinsey 2009). As government 

procurement of advanced technology products according to „innovativeness’ is a very strong trait 

of Israeli ICT practices (World Economic Forum 2009: 349), this could inspire government 

authorities in Karnataka and India to increasingly demand advanced products and services and 

thereby take part in stimulating an innovation-driven competition in the IT industry emphasized 

by Porter (1998) and the flexible specialization literature. In addition, government authorities in 

India and Karnataka could assist in the overall development of the domestic market via increased 

IT usage in primary and secondary education to increase computer literacy among the population 

(World Economic Forum 2009). 

An export orientation need not necessarily be in opposition to a high-value IT industry as 

witnessed in the outward focus of the R&D driven Israeli IT industry (Lopez-Claros and Mia 

2006). However, recent strands of literature reviewed in chapter 3 suggest that learning 

conditions to spur innovation are initially created in the home environment due to proximity to 

knowledge sources and the creation of tacit knowledge flows via direct and repeated contact with 

knowledge sources. Morosini (2004) maintains that clusters that compete globally and with a 

high degree of knowledge integration innovate more. However, given the particular case of 

Bangalore, the recommendation to diversify into the domestic market seems reasonable, as 

knowledge, consensus, and innovation spaces are found to be rather underdeveloped in the IT 

cluster. By actively pursuing the Indian market, greater customer interaction and face-to-face 

contact could augment tacit knowledge flows and thereby learning and innovation. This 

proposition should not be seen to suggest that Bangalore depart from its export strategy – this 

would be unwise given the forecasts that the value of the export market will remain significantly 

larger than the domestic market – but that a local focus be incorporated into the cluster‟s 

activities as well. 

Lastly, the current global economic slowdown can be viewed as an important external and social 

factor to the IT cluster in Bangalore. It can be argued that the global slowdown can act as a 



63 
 

catalyst in two important ways regarding a diversification of the IT cluster into high-value IT 

activities. Firstly, reduced economic activity in the US is likely to lead to the return of a 

significant amount of Indian IT professionals currently situated in the US who bring back 

managerial and technical know-how. This can boost entrepreneurial activity in Bangalore. 

Secondly, a strong focus on costs in terms of outsourcing is likely to make US and European 

corporations opt for other low-cost clusters when outsourcing low-value activities such as back 

office functions and software coding. With McKinsey (2005) reporting wages rising by 10-15 per 

cent annually in the Indian IT industry, Indian companies are forced to reduce costs in other ways 

to compete for IT-BPO projects. Increased competition from other low-cost destinations such as 

China and Eastern Europe (McKinsey 2005) can create incentives for actively pursuing high-

value activities and thereby make R&D investments and linkages appealing to Bangalore IT 

cluster agents. Firms will refrain from moving away from their current strategy until the market 

provides the necessary incentives. 

8.3 Conclusion 

Based on this concise assessment of external and social factors of the Bangalore IT cluster 

viewed in the light of the regional institutional analysis via the THM, an additional action of 

pursuing the home market has been put forth for the cluster. External and social factors were 

classified as overseas corporations demanding mainly low-level services with a significant 

demographic trend being the movement across borders of IT professionals. With data 

demonstrating that the Indian IT market will grow at an annual growth rate of nearly 13 per cent 

until 2020, there is a clear case for Bangalore IT firms to build the home market to enhance 

learning through proximity to end-users. Despite characterizing innovative clusters as competing 

globally, Morosini (2004) also states that when external factors like customers and markets 

served are increasingly placed nearby the cluster, these can reinforce factors internal to the cluster 

such as knowledge linkages. This idea appears concomitant with the notion of a research 

ecosystem as defined on p. 6 and Morosini (2004) can thus be seen to complement Etzkowitz 

(2002b) in an analysis of the emergence of a research ecosystem in externally driven clusters. 

The proposal of diversification into the domestic market and the proposed actions for the 

institutional spheres in the previous chapters are not to be viewed separately but as actions likely 

to reinforce the effects of the other. 
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Concluding this chapter, the current position of the Bangalore IT cluster is illustrated using 

Morosini‟s (2004) matrix. This position is characterized by a high level of IT-BPO revenue, a 

low level of knowledge linkages, an overt dependence on transnational demand for exports of 

low-level services, and a low degree of innovation measured according to R&D spending and IP 

creation put forth in chapters 5, 6, 7 and 8. Moreover, a desired future cluster position is 

illustrated subsequently to demonstrate the desired effects of a diversification into the domestic 

market. Contradictory to Morosini‟s characterization of innovative clusters as competing 

globally, this thesis points to a greater local orientation of the Bangalore IT cluster as the road 

towards greater knowledge integration and thereby innovation and future performance. In this 

way, the findings of the thesis suggest that the Bangalore IT cluster can create the conditions for 

a diversification into high-value IT activities via both a global and a local orientation, as well as 

the implementation of the additional proposed actions derived from the THM-structured analysis 

to spur the emergence of a research ecosystem. The analytical findings all concern government, 

academia, and industry and have an explicit regional focus. They are summarized immediately 

after Morosini‟s matrix. 
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8.4 Summary of analytical findings 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The analytical findings are derived from the analysis of the collected empirical information 

according to the literature put forth in chapter 3 and the ideas of Etzkowitz (2002a; 2002b; 2003) 

and Morosini (2004) in particular. The analytical findings can be seen to constitute proposed 

actions for government, universities, and the IT industry to spur the creation of a research 

ecosystem in Bangalore.  
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9 Discussion 

Prior to providing a clear response to the research question in the final conclusion of the thesis, it 

appears necessary to critically discuss some of the findings of the analysis as well as the general 

contribution of the thesis in the light of the reviewed literature. 

9.1 The role of government 

Several of the proposed actions derived from the analysis concern the active initiation and 

participation of government in driving the development of a research ecosystem in the Bangalore 

IT cluster to enable a diversification into high-value IT activities. These proposed public sector 

actions, and in particular the idea concerning a specific funding scheme for IT start-ups including 

academic spin-offs, takes a non-corrupt government as a prerequisite. Etzkowitz (2002b) states 

how a free and democratic society is vital to the THM. This makes it critical to discuss the 

analytical findings concerning government in the light of public sector corruption in India. 

A strong correlation between corruption and poverty exists according to Transparency 

International‟s (2006) research on corruption in more than 180 countries. The NGO has 

documented how paying bribes and similar activities have occurred frequently throughout the 

public sphere in India. However, in recent years it has been put forth how corruption in India is 

diminishing, which is illustrated in the 2008 and 2004 Transparency International Corruptions 

Perceptions Index, where India has improved its score with roughly 25 per cent in the last four 

years. It is furthermore described how increased computerization by government is assisting in 

diminishing corruption via increased transparency, and a pivotal measure to combating 

corruption was taken in 2005 with the passing of the Right to Information Act. This act promotes 

transparency and accountability in that access to information under the control of every public 

authority is secured for individuals. At the state level in Karnataka, the Karnataka Information 

Commission has a duty to receive complaints from any individual and deal with these according 

to a specified time frame (Government of India 2009). It can thereby be maintained that even 

though corruption in India is well known, the analytical findings concerning a proactive 

government in driving the development of a research ecosystem in Bangalore appear reasonable, 

as a considerable movement towards transparency is taking place in India. The Right to 

Information Act (2005) is a manifestation of an effort to fight corruption, and the act combined 

with increased government computerization and thereby transparency is to assist individuals and 
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businesses in government dealings in a democratic society. Also, the thesis has illustrated a very 

capable government sphere in fostering the growth of the Bangalore IT cluster via exports. This 

can be seen as evidence of government authorities in general being very capable of successfully 

undertaking initiatives to spur the development and growth of the cluster. The analytical findings 

concerning government are therefore seen as reasonable although a direct employment of 

Etzkowitz‟s ideas can appear challenging in societies with corruption. 

9.2 A life cycle perspective on clusters 

The thesis has explored the Bangalore IT cluster based on Etzkowitz‟s (2002a; 2002b; 2003) 

ideas of sources of innovation to investigate how the IT cluster can facilitate a diversification into 

high-value IT activities via the creation of a research ecosystem. Consequently, the thesis has 

provided a method for exploring prospects for cluster diversification. A life cycle perspective on 

clusters and the case of Bangalore appear relevant to briefly discuss, as the subject of cluster 

diversification can be seen to imply a certain stage of a cluster‟s life cycle.  

Porter (1998) deals with different stages of a cluster‟s life. Due to the broad and generalized 

nature of Porter‟s cluster theory (Martin and Sunley 2003) one must be cautious not to apply the 

notion of cluster decline uncritically. This thesis has deliberately refrained from making any 

direct or deterministic conclusions about the specific life cycle stage of the Bangalore IT cluster 

and has instead dealt with the issue of cluster diversification in relation to a debate about the 

cluster moving up the IT value chain. However, in the case of Bangalore, Porter‟s (1998) 

emphasis on a cluster‟s innovation rate as a sign of a cluster‟s health provides support for the 

proposed actions aimed at increasing R&D activities and linkages and thereby innovation in the 

Bangalore IT cluster to facilitate a diversification into high-value IT activities. Still, this thesis 

has emphasized the context-specific nature of clusters as well as the strong economic 

performance of the Indian IT-BPO industry. It thus appears reasonable not to make any 

conclusions about a specific life cycle stage or cluster decline based on one indicator provided by 

Porter (1998).  

9.3 The cluster literature and discussion of a unified framework 

This thesis has conducted an analysis of the Bangalore IT cluster to address the issue of a cluster 

diversification via conception of the term „research ecosystem‟ based on Etzkowitz‟s ideas of 
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innovation (2002a; 2002b; 2003) and according to the below framework put forth in Etzkowitz 

(2002b) and extended using Morosini (2004): 
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examination of traditional Marshallian factors, centripetal and centrifugal forces put forth by 

Krugman, the specific role of government in facilitating and shaping clusters emphasized by 

Porter, as well as the cluster‟s flexible structure and culture to promote innovation, and tacit 

knowledge flows emphasized in recent strands of literature viewing knowledge as a key resource. 

Critically, the extension of the THM in the shape of Morosini‟s (2004) external and social factors 

provided the analytical framework with capabilities for systematically studying the Bangalore IT 

cluster according to the global orientation of the Indian IT industry stressed in previous research 

(D‟Costa 2003; 2009). Although a structured analysis according to the dimensions of the applied 

framework allowed for an inclusion of relevant aspects from the wider literature, it is recognized 

that an incorporation of contributions from key names in the cluster debate does not provide an 

exhaustive investigation of a cluster according to the detailed prescriptions of each perspective. 

Despite drawing upon ideas from the wider literature, the analysis is first and foremost guided by 

the specific ideas of Etzkowitz concerning innovation as a process between firms and knowledge-

producing institutions and the overlapping roles of government, academia, and industry in a 

region. 

Still, a conception of a type of unified framework seems relevant based on the fact that Bekele 

and Jackson (2006) note that no unified framework or method for studying clusters has emerged 

despite a substantial body of literature. The concrete framework applied in this thesis combining 

two published scholars in the light of a literature review can thus be seen as a type of unified 

framework to study the knowledge-based development of clusters according to their local 

institutional setting but also according to global factors which might impact on local innovation 

processes within and between institutional spheres. Not only does this particular framework 

facilitate an analysis of the emergence of a research ecosystem based on Etzkowitz‟s ideas of 

innovation via a consideration of both regional and external (global) factors but the framework 

also enables an integration of central ideas from the wider literature. 

Further research to apply this particular framework combining Etzkowitz (2002b) and Morosini 

(2004) on other clusters to study innovation processes between industry, universities, and 

government seems relevant to critically assess the framework‟s applicability according to 

findings derived for other cases than Bangalore. As Etzkowitz (2002b) prescribes active and 

overlapping roles of government, universities, and industry in knowledge-based regional 
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development the employment of the framework on other cases thus needs to deal explicitly with 

the functioning of government authorities in relation to the development of a research ecosystem 

in clusters in non-developed countries. Applying the framework on other cases and critically 

reviewing the obtained findings might add key points to the debate about appropriate ways to 

study industry clusters. Although it is fully acknowledged that widely applicable propositions 

from a Bangalore IT cluster case study cannot be made, the applied framework combining the 

work and ideas of two scholars can be viewed as an input to the general debate about how to 

study industry clusters. 
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10 Conclusion 

Having critically discussed key findings and the general contribution of the thesis, this chapter 

provides a clear and final answer to the research question: 

How can the Bangalore IT cluster diversify into high-value IT activities? 

An examination of the collected empirical information has demonstrated that the IT cluster in 

Bangalore has enjoyed a strong global position as a center for IT services since the 1990s. 

However, the Bangalore IT cluster as a location for primarily low-value services within various 

IT disciplines has been questioned in relation to the rising Indian IT industry wage level and the 

emergence of low-cost clusters in places such as Eastern Europe and Asia. Furthermore, 

referenced NASSCOM publications and newspaper articles have raised the issue of the 

Bangalore IT cluster moving into high-value IT activities such as software product development 

and engineering services within telecom. Diversification of the main business activities of low-

value and customized IT services is thus to be viewed as a possible strategy for the cluster to 

move up the IT value chain.  

Based on Etzkowitz‟s ideas (2002a; 2002b; 2003) this thesis argues that the creation of a research 

ecosystem characterized by a concentration of R&D capabilities and related R&D activities in a 

region, a consensus about a knowledge-based development for the region among enterprises, 

universities, and government authorities, and strong linkages and relationships between these 

institutional spheres appears a promising way for the cluster in Bangalore to spur innovation and 

thereby enable a diversification into high-value IT activities.  

Etzkowitz‟s notion of innovation goes beyond the individual firm and provides equally 

substantial roles to universities and government authorities in a complete exploration of the 

knowledge-based development of a particular region. Consequently, conditions for innovation are 

not adequately investigated by solely examining Bangalore IT firms, and the analytical 

framework thus accounts equally for the role of academia and government.   

Drawing upon relevant aspects from the cluster literature and using Etzkowitz‟s (2002b) THM as 

a framework for analysis, the thesis has thoroughly explored the emergence of a research 

ecosystem in Bangalore and illustrated relevant issues to address in the institutional spheres of 
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government, academia, and industry. To account for the global dimension of the Bangalore IT 

cluster, the THM was extended using Morosini‟s (2004) external and social factors to provide a 

complete image of areas to address in developing a research ecosystem in the IT cluster. An 

extension of the analytical framework was found necessary, as Etzkowitz (2002b) does not 

enable a systematic examination of influential factors external to a specific region. 

The analysis resulted in the formulation of a set of strategic actions for government, academia, 

and industry at primarily the regional level to aid in the development of a research ecosystem to 

make a diversification into high-value IT activities possible in Bangalore. These proposed actions 

are put forth and briefly explained below and specifically answer the research question of how 

the Bangalore IT cluster can diversify into high-value IT activities. 

Based on this thesis, the Bangalore IT cluster can facilitate a diversification into high-value IT 

activities by: 

 Diversifying geographically into the domestic market. This can enhance learning through 

proximity to knowledge sources in the shape of end-users. This finding is very much in 

line with recent strands of literature viewing localized knowledge creation and tacit 

knowledge flows as central to innovation. Furthermore, this finding is adequately 

supported by an economic rationale due to an estimated domestic market annual growth 

rate of nearly 13 per cent and increased demand from sectors such as government and 

healthcare owing to increased computerization. This finding concerns the Bangalore IT 

industry sphere specifically as well as government authorities to increasingly computerize 

functions and services as well as increase computer literacy via primary and secondary 

education.  

 Improving infrastructures such as power, water, telecom, and transportation significantly. 

The rationale for this relates to improving the flow of people and information in the IT 

cluster as well as improving the conditions for IT companies not located in the industrial 

parks such as start-ups. For these start-ups to succeed with innovative undertakings, a 

high-level of well-functioning infrastructures is required. This finding specifically 

concerns Karnataka state government and to some extent the industry sphere, which has 

been active in addressing infrastructure shortcomings. 
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 Undertaking efforts to offer and enrol more students in specialized research education 

programs such as PhDs to create the necessary human capital required for high-value IT 

activities and to stimulate more academic research. This finding specifically concerns 

government as well as universities in Bangalore. 

 Further incorporating entrepreneurship programs into the curriculum at engineering 

schools to bring academic knowledge into society. This finding specifically concerns 

Bangalore engineering schools.    

 Promoting and updating official state-IT industry linkages and operationalizing goals such 

as ‘innovation for export of new value-added products’ in Karnataka‟s export promotion 

policy. Concrete measures are to provide necessary incentives for the industry sphere to 

engage in such measures. This finding specifically concerns the state government and to 

some extent the IT enterprises in Bangalore. 

 Providing public venture capital to start-ups to deal with the still underdeveloped private 

market for early stage funding. With inspiration from the high-value Israeli IT industry, a 

concrete suggestion could be to channel public funds into the creation of a scheme to 

provide first round investments in business or product development to selected 

entrepreneurs. This finding specifically concerns government but also the industry sphere 

as well as academia given that funding is needed for both academic spin-offs and other 

start-ups.  

 Constructing an adequate framework for academic spin-offs based on a thorough analysis 

by the state government in cooperation with universities in Bangalore of the current 

shortcomings. A genuine possibility for spin-offs could provide incentives for university 

research appropriate for commercialization in the industry sphere. This finding 

specifically concerns government with the active participation of universities. 

Based on the analysis and argumentation behind in this thesis, it seems plausible that by 

addressing the above findings in the institutional triad of government, academia, and industry to 

spur the development of a research ecosystem, the Bangalore IT cluster can facilitate a 

diversification into high-value IT activities.  
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12 Appendices 

12.1 Appendix 1: Questionnaires 

Open questions for Prof. Ganesh Prabhu, IIM Bangalore, India 

Developed by Regitse Leleur for her master thesis at Copenhagen Business School, Denmark 

14 May 2009 

Inter-institutional linkages and relationships between academia, government 

and the IT industry in the Bangalore IT cluster in India 

 

1) How much time is spent on  

a) Teaching  

b) Research  

c) Putting knowledge to use in society (e.g. via firm formation)  

by academic institutions in Bangalore? Please provide a rough percentage allocation based 

on your experience and general knowledge.  

Not possible to say 

2) Is venture capital (public and/or private) readily available to fund start-up companies 

from academia in Bangalore? 

No special fund for start ups from academic institutions but the venture capital is available. Not 

easy to get early stage venture capital.  

3) Does IIM Bangalore decide the institute’s strategic direction independently of 

government authorities or in cooperation with government authorities? 

IIM Bangalore decides its strategic direction on its own – however it has to be approved by a 

board that has government representatives and the broad direction has to be aligned to the 

objectives that the institution was set up for.   



II 
 

4) Do the requirements of the IT industry influence the strategic direction of the IIM 

Bangalore? 

IIM Bangalore sees its location as an opportunity but is not influenced by the IT industry 

even if its activities are sponsored by the IT industry  

5) What is considered a desirable and realistic development for the IT cluster in Bangalore 

from an academic point of view? 

I believe that the IT cluster will grow on its own in Bangalore with the limitation being the 

traffic congestion and land cost of Bangalore.   

6)  What are the main forums for innovation within IT in Bangalore? 

There is a HR network for IT firms that share innovations in HR practice. There is an Innovation 

Forum of the Confederation of Indian Industry at Bangalore. Transfer of innovation also happens 

when people move to other companies within the cluster.  

7) Do hybrid academic research centers with industrial and/or governmental partners 

exist in Bangalore? 

International Institute of Information Technology is partnership institution at Bangalore  

8) In academic research do research problem definitions typically come from  

a) Outside sources (i.e. industry) 

b) Within the university  

c) Scientific disciplines 

It varies based on the area of research – but I have seen many research issues emerge from 

interaction with IT industry executives participating in our executive programs who pose their 

problems to faculty for solutions or require faculty to formally guide them on company projects 

as part of the program.  

9) Is there an established consensus about the future development of the IT cluster in 

Bangalore between academia, the IT industry, and government authorities in 

Karnataka? 

There is no consensus on this – nor is it likely. 

 



III 
 

10)  If not, how could a consensus about the specific development of the IT cluster in 

Bangalore be reached between the three institutional spheres?  

Not required in my opinion  

 

Please feel free to elaborate on any of your answers or to provide comments to the above 

questions. 

  



IV 
 

Open questions for K. Venkatesh, Guest Faculty (2003-2009), IIM Bangalore, India and senior 

program  manager at Adobe India  

Developed by Regitse Leleur for her master thesis at Copenhagen Business School, Denmark 

18 May 2009 

Inter-institutional linkages and relationships between academia, government 

and the IT industry in the Bangalore IT cluster in India 

 

11) How has the strategy and reputation of academic institutions in Bangalore evolved over 

the past three decades? 

In the 80s and early 90s, it was a boom time for software (and a few hardware) training 

institutes. In the 90s, it turned out to be the institutes of higher education. In 1990 there were 

about 51 or 52 Engineering colleges affiliated to the Karnataka state government universities. 

Now there are about a hundred of them. The tide also was more towards electrical sciences 

engineering (Electrical, Electronics, Telecommunications, Computer Science and Information 

Science). More and more business schools also were founded and affiliated to the state 

universities. The state government has also made many of the reputed schools (both 

Engineering and Management) as autonomous or deemed universities, thus requiring no 

affiliation to government universities, with freedom to set their own syllabi (more inclined to 

the industry). With the IT industry spurting growth in various sectors like retail and 

construction, one can notice there are various schools that teach retailing, some of those run 

by the retailing corporations like RPG Group. 

 

12) How much time is spent on  

a) Teaching: 

Most of the engineering and business schools are teaching schools. Over 90% of the 

teachers‟ time is spent on teaching. 

b) Research:  

This is about 10% of the total time. However, the engineering students are expected to do 

an industry project for final semester evaluation. That projects contribute greatly to 

industry aligned education. 



V 
 

c) Putting knowledge to use in society (e.g. via firm formation):  

 

by academic institutions in Bangalore? Please provide a rough percentage allocation 

based on your experience and general knowledge.  

The academic institutions seem to allocate a very small percentage of their time to social 

activities, though there are pockets of such programs done under the auspices of NSS and 

NCC. 

 

13) To what extent is academia involved in firm formation within IT in Bangalore? 

IT industry has tied up with various (often autonomous) education institutes to get custom-

made courses, both in education and training. For example, Wipro had tie-up with BITS 

Pilani. Mostly such education courses are for meeting the H1-B visa requirements (US 

specifies 16 years of education for H1-B) as there are many 3 year under-graduate degree 

programs offered by Indian universities. While corporate trainings are common, many 

companies offer fee reimbursements (part to 100%) for their employees that continue their 

education in part time post graduation courses. The prominent schools that have such an 

association with industry are IIM Bangalore, IISc, Bangalore, BITS Pilani and many others. 

 

14) Is venture capital (public and/or private) readily available to fund start-up companies 

from academia in Bangalore? 

There have been many initiatives of seed / VC funding through academia, though the corpus 

is quite small (to the tune of single digit millions). IIM Bangalore, IISc Bangalore have their 

own incubation centres.  Also, there are venture funds and incubation programs that are 

owned by state and central governments. 

 

15) Are consultancy firms offering assistance to IT start-up companies from academia 

present in Bangalore? 

There are very few consultancy firms that offer start-up assistance, mostly from the private 

sector. However, many business schools have entrepreneurship programs.  

 



VI 
 

16) Does IIM Bangalore decide the institute’s strategic direction independently of 

government authorities or in cooperation with government authorities? 

I cannot answer this question because I am not employed by IIMB and do not have adequate 

knowledge. I have only been a Guest Faculty and taught only the “Marketing of Information 

Technology” course.  

 

17) Do the requirements of the IT industry influence the strategic direction of the IIM 

Bangalore? 

Yes and the example is the 3-years long Post Graduate Programme in Software Enterprise 

Management course that IIMB began in 1998, in association with many IT companies and 

their endowments. I have graduated in the first batch of this course. 

 

18) What is considered a desirable and realistic development for the IT cluster in Bangalore 

from an academic point of view?  

The realistic development for IT cluster is creation global IT products and ownership of the 

product roadmap from India. The desirable development will be that the Engineers and 

Managers to turn entrepreneurs in IT industry. 

 

19) If any, what obstacles does the IT cluster in Bangalore face in terms of diversifying its 

IT activities into generic software product development and/or engineering services? 

There are a few challenges: 

High cost of marketing in the western hemisphere (difficult to fund from India) 

Some lack of technology leadership and commitment to long term road map for products that 

can be created in India. 

 

20)  What are the main forums for innovation within IT in Bangalore? 

TiE Bangalore / India Chapter 

NASSCOM 

MAIT 

Software Technology Parks of India (government body) 
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21) Do hybrid academic research centers with industrial and/or governmental partners 

exist in Bangalore? 

A few do exist, but cannot remember right away. 

 

22) In academic research do research problem definitions typically come from  

a) Outside sources (i.e. industry)  

Outside sources. Some companies engage academicians to enable to counter their 

business challenges. 

b) Within the university  

c) Scientific disciplines 

 

23) Is there an established consensus about the future development of the IT cluster in 

Bangalore between academia, the IT industry, and government authorities in 

Karnataka? 

There is no consensus and it is a matter of being opportunist, in a positive sense. The central 

government has hinted at re-thinking of introducing tax incentives yet again, to the IT export 

sector. 

 

24)  If not, how could a consensus about the specific development of the IT cluster in 

Bangalore be reached between the three institutional spheres?  

Consensus only needs to be in matters of increasing social skill set in IT, IT enabled services, 

tax structure, tax rates and infrastructure. I think it is for the industry to spot opportunities. 

 

Please feel free to elaborate on any of your answers or to provide comments to the above 

questions. 
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12.2 Appendix 2: Productivity of the Indian IT industry over time 

Year Revenue per employee USD 

1993 6,200  

1994 7,076  

1995 8,742  

1996 10,968  

1997 14,833  

1998 15,600  

1999 N/A  

2000 20,775  

2001 N/A  

2002 N/A  

2003 N/A  

2004 20,120  

2005 21,267  

2006 23,434  

2007 24,244  

2008 25,871  

2009 27,091  

 

 

Average annual productivity increase (CAGR) 

1995-2000 18.9% 

2000-2005 0.5% 

2005-2009 6.2% 

   

Source: NASSCOM 2008, NASSCOM 2009, Athreye, S. 2005, ‘The Indian Software Industry’ in From Underdogs to 
Tigers: The Rise and Growth of the Software Industry in Brazil, China, India, Ireland and Israel, Edited by Arora, A. 

and Gambardella, A., OUP Oxford 

URL NASSCOM 2008: http://nasscom.org/upload/5216/IT%20Industry%20FactSheet-Aug%202008.pdf 

URL NASSCOM 2009: http://www.nasscom.org/upload/5216/IT_Industry_Factsheet-Mar_2009.pdf 

http://nasscom.org/upload/5216/IT%20Industry%20FactSheet-Aug%202008.pdf
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12.3 Appendix 3: Output per employee in the Israeli and Indian IT industry 

ISRAEL 

2006 output  
(total computer and related services, R&D, and telecom) 

79,005 M NIS 

2006 GDP  
(total computer and related services, R&D, and telecom) 

46,855 M NIS 

Ratio (output/GDP) 1.69 

  

GDP per employee in ICT sector 321,000 NIS 

USD/NIS exchange rate 0.25 

Output per employee in ICT sector 

(calculated as 321,000 x 1.69 x 0.25) 

137,479 USD 

 

Source: State of Israel with the Central Bureau of Statistics 2008, ‘Information and Communications Technologies 
(ICT) Sector 1995-2006’, http://www1.cbs.gov.il/publications/ict_06/pdf/e_print.pdf 

NB The transformation of Israeli data from GDP per employee to output per employee according 

to the USD/NIS exchange rate and the calculated output/GDP ratio was undertaken based on the 

available information to obtain an Israeli data set comparable to that of India.   

INDIA 

2009 output  
(total software and services revenues) 

59.6  B USD 

Total employees in the IT-BPO industry 2.2 M 

Output per employee in IT-BPO industry 

(calculated as 59.6 B USD/ 2.2 M) 

27,000 USD 

 

Source: NASSCOM 2009, ‘Indian IT-BPO Industry Factsheet’, 
http://www.nasscom.org/upload/5216/IT_Industry_Factsheet-Mar_2009.pdf 

 

Output ratio Israel/India 

(calculated as 137,479 USD/27,000 USD) 

5.1 
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12.4 Appendix 4: Policy overview 

Policy changes contributing to the emergence and growth of the Bangalore industrial cluster, 

1989-2005. 

Period Policies 

1989 

Telecom infrastructure 

 Commission of a direct 64-kbps satellite link to the US 

1988-1991 

Software Technology Parks 

of India (STPI) scheme 

 Software Technology Parks of India scheme – creation of 

software technology parks for the production of software 

for export 

o Government provided office space and computer 

equipment, access to high-speed satellite links, 

and an uninterrupted supply of electricity  

o Dept. of Electronics installed telecommunications 

equipment to provide easy access to the clients of 

software firms and expedite delivery of software 

exports 

o 100 percent export-oriented firms granted tax-free 

status for five years within the first eight years of 

operation 

o Single window clearance for projects less than 

Rs. 30 million 

o 100 percent foreign equity permitted and no 

restrictions on location 

o Provision of video-conferencing services between 

Bangalore and the rest of the world 

1991 

Foreign exchange policies 

and trade liberalization 

 Devaluation and partial convertibility of the rupee 

 Abolition of tax on foreign exchange for travel 

 Reduction in telecommunications charges for satellite 

links 

 Duty-free and obligation-free imports of 

telecommunications equipment in the STPIs 
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1992 

Telecom 

 Exclusive satellite international gateway for export 

industry is set up 

1992 

Tax policies 

 Software exports brought under the Income Tax Act 

exempting exporters from income tax 

 Income tax exemption offered to Export Processing 

Zones and 100 per cent export oriented units extended to 

software exports from companies taking part in these 

schemes which were established after 1993   

1994-1995 

Trade liberalized further 

 Reduction of import duties on software to 20 per cent for 

applications software and 65 per cent for systems 

software and in 1995 to 10 per cent for both 

 Liberalization of hardware import duties and loans for 

importing hardware given certain export obligations 

(export obligations could be met from earnings from on-

site services) 

1997 

State IT policy 

 Government of Karnataka announces IT Policy and 

Karnataka becomes the first state in India to do so 

1999-2001 

FDI policy 

 Dept. of Electronics allowed 100 per cent FDI in the IT 

industry 

 Government favors foreign investment in infrastructure 

and high technology over consumer products 

2001-2005 

Deregulation 

 Deregulation continues, albeit at a slow pace 

 

Source: Basant (2006: 24-25) 

  



XII 
 

12.5 Appendix 5: Constraints due to infrastructure 

Percentage of firms facing constraints due to infrastructure 

Infrastructure constraints Bangalore Other clusters Non-clusters 

Availability of power 49.10  65.97  45.10  

Telecom services 28.74  26.39  22.55  

Transportation facilities 50.30  45.14  36.27  

Industrial safety and security 12.57  11.11  18.63  

Basic education facilities 9.58  4.17  16.83  

Credit line availability 11.98  6.94  18.63  

Livability of the city 22.75  20.83  5.88  

 

Source: Indian Institute of Management Ahmedabad IT and Electronics Survey in Basant (2006: 27) 

  



XIII 
 

12.6 Appendix 6: R&D expenditure for five global ICT companies 

Average R&D expenditure as percentage of revenue for five global ICT companies.  

  

Company R&D as percentage 
of revenue (%) 

IBM 6.1  
 

Microsoft 13.5 
 

Hewlett-Packard 3.0 
 

Oracle 12.1 
 

Motorola 13.6 
 

Average 9.7 
 

 

Source: IBM Annual Report 2008, Microsoft Annual Report 2008, Hewlett-Packard Annual Report 2008, Oracle 
2009 Annual Report on Form 10-K, Motorola Annual Report 2008 

URL IBM: ftp://ftp.software.ibm.com/annualreport/2008/2008_ibm_annual.pdf  

URL Microsoft: http://www.microsoft.com/msft/reports/ar08/10k_dl_dow.html  

URL Hewlett-Packard: http://media.corporate-ir.net/media_files/irol/71/71087/HewlettPackard_2008_AR.pdf  

URL Oracle: http://www.oracle.com/corporate/investor_relations/earnings/10k-2009.pdf  

URL Motorola: 
https://materials.proxyvote.com/Approved/620076/20090309/AR_36099/images/Motorola_Inc_AR2008.pdf     

 

 

  

ftp://ftp.software.ibm.com/annualreport/2008/2008_ibm_annual.pdf
http://www.microsoft.com/msft/reports/ar08/10k_dl_dow.html
http://media.corporate-ir.net/media_files/irol/71/71087/HewlettPackard_2008_AR.pdf
http://www.oracle.com/corporate/investor_relations/earnings/10k-2009.pdf
https://materials.proxyvote.com/Approved/620076/20090309/AR_36099/images/Motorola_Inc_AR2008.pdf
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12.7 Appendix 7: Sector split of the Indian economy 

 

Sector split of the Indian economy in 2008 

 Primary sector Secondary sector Tertiary sector 

Percentage of GDP 18 29 53 

Percentage of labor 60 12 28 

 

 

 

Sector split of the Chinese economy in 2006 

 Primary sector Secondary sector Tertiary sector 

Percentage of GDP 11 49 40 

Percentage of labor 43 25 32 

 

Source: CIA World Factbook 2006 and 2008:  

URL:  https://www.cia.gov/library/publications/the-world-factbook/geos/IN.html and 

URL: https://www.cia.gov/library/publications/the-world-factbook/geos/CH.html  

 

  

https://www.cia.gov/library/publications/the-world-factbook/geos/IN.html
https://www.cia.gov/library/publications/the-world-factbook/geos/CH.html
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12.8 Appendix 8: Revenue breakdown – geographical split 

REVENUE (B USD) 2004 2005 2006 2007 2008 2009 

Total 17 23 30 39 52 60 

Export 13 18 24 31 40 47 

Domestic 4 5 7 8 12 13 

  

 

SHARE OF EXPORT (%) 2004 2005 2006 2007 2008 

US 69% 68% 67% 61% 60% 

Europe 23% 23% 25% 30% 31% 

Rest of the world 8% 9% 8% 9% 9% 

 

 

SHARE OF REVENUE (%) 2004 2005 2006 2007 2008 2009 

India 23% 21% 22% 21% 22% 21% 

US 54% 54% 52% 49% 47% N/A 

Europe 17% 18% 20% 24% 24% N/A 

Rest of the world 6% 7% 6% 7% 7% N/A 

 

 

Source: NASSCOM 2008, NASSCOM 2009 

URL: http://nasscom.org/upload/5216/IT%20Industry%20FactSheet-Aug%202008.pdf 

URL: http://www.nasscom.org/upload/5216/IT_Industry_Factsheet-Mar_2009.pdf 

 

http://nasscom.org/upload/5216/IT%20Industry%20FactSheet-Aug%202008.pdf
http://www.nasscom.org/upload/5216/IT_Industry_Factsheet-Mar_2009.pdf



