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Regional Clusters and Their Mutual Influence on Innovation: 

Exploratory Insights from a Born Global and MNC Subsidiary in Bangalore

Abstract: While the role of the location of MNC subsidiaries within a cluster and its (mutual) influence on innovation is a topic of great interest among international business scholars, little is known in this regard in the context of emerging economies. This paper seeks to address this gap by considering two case studies from a well-known cluster based in an emerging economy context, viz., the Bangalore software industry; the two MNC subsidiaries that are discussed are Sun Microsystems and Motorola. While the former illustrates the positive influence that a cluster can have on an MNC subsidiary’s innovation resulting in a significant enhancement of the innovative output for the MNC, the latter suggests that an MNC subsidiary can in turn influence a cluster’s innovation resulting in the spinning-out of a highly innovative local small firm.
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1. Introduction

The role of innovation in multinational corporations (MNCs) is a topic of growing importance at both company and public policy levels. Tacit knowledge (Malmberg et al. 1996; Storper and Salais 1997; Asheim and Cooke 1999; MacKinnon et al. 2002) is often vital in enhancing knowledge-intensity (Autio, Sapienza and Almeida 2000), which in turn is associated with innovation. However, not all such knowledge that firms leverage necessarily resides within their own boundaries; often they reside in inter-firm relationships (Gulati 1999; Johanson and Mattson 1988) with customers, suppliers and trade agencies, among others. Such network relationships may be located proximally to firms or distantly; further, in the case of the former they may be geographically concentrated. The role of the location of MNC subsidiaries and its influence on innovation is therefore a matter of great interest. It is evident from the literature however, that little is known in this regard, in the context of emerging economies. This paper seeks to make a contribution by addressing this gap.

2. Literature Review

2.1 Clusters – A General Discussion

Today, much economic growth is found at local and regional levels in geographic clusters (Felsenstein and Taylor 2001), which can be defined as “geographical concentrations of interconnected companies, specialised suppliers, services providers, firms in related industries and associated institutions in particular fields that compete but also co-operate” (Porter 1998, p 197). Clusters can be seen as a competitive tool of networking, which facilitate the development not only for local economic strategies, but also capabilities to achieve competitiveness in global markets, especially for developing and open economies, such as the Bangalore region in the south-central area of India.

There is a substantial body of literature in relation to agglomeration economies from both an economic geography perspective (von Thünen 1842, Marshall 1920, Weber 1929, Lloyd and Dicken 1977, Krugman 1991, Malmberg 1996) and a more strategic perspective (Porter 1990 and 1998, Rosenfeld 1997, Feser 1998, Simmie and Sennet 1999).  However, although there is extensive literature on this topic, only very limited research exists to indicate the influences that regional clusters have on innovation in an emerging economy context, which represents a gap in the body of knowledge that this study seeks to supplement at an exploratory level.

Although there are ambiguities and disagreements with respect to the cluster definition, an important question that any empirical research should start with is: What factors give rise to clusters? Often, it is a combination of serendipitous and deliberate actions and events that lead to the existence of clusters. Determinants of clusters include economies of scale, transport costs, search and transaction costs, innovation, cooperation, knowledge spillovers and uncertainty (Hoen 2001). Enright (1998) mentions the presence of unique natural resources, economies of scale, specialised labour, local suppliers and infrastructure as economic rationales for clusters. Balasubramanyam and Balasubramanyam (2000) identify the following factors: educational institutions, which produce trained technical labour, state support through tax incentives and subsidies, favourable living conditions, venture capital availability and linkages. However, based on the Porterian notion of clusters, the following factors are seen to foster the development of clusters: inherited factors, geography, climate, entrepreneurship, research and educational institutions, regional economy composition, public sector actions and private sector actions (Porter 1998). 

2.2 The innovative milieu, National Innovation systems and National Innovative capacity: What is their importance to clusters, and how are they related? 

In relation to the role of clusters in fostering innovation, the following three concepts merit discussion: innovative milieu, national innovation systems and national innovative capacity. Several authors (Malmberg et al. 1996; Storper and Salais 1997; Asheim and Cooke 1999) state that spatial clusters, geographic and socio-cultural proximity, as well as trustful relationships, tend to reinforce co-operation, mutual commitments and accelerate the process of ‘tacit knowledge’. At the same time, these factors tend to be surrounded in the local milieu (Dosi 1988), which can be seen as the social embedded process that allows firms to obtain outside complementary knowledge and be innovative in a process of interaction between different actors.  
As discussed above, local or regional milieu needs to include not only factors related to industrial structure or economics factors, but also social, cultural and institutional factors (Malmberg 1996). Thus, in the interaction of the different actors the elements of co-operation can be found in a kind of common language, social relationship, norms, values and institutions. Furthermore, similar ideas have been developed on the concepts of National Innovation Systems (Nelson 1993), which deals with the national policy environments for innovations, and National Innovative Capacity (Furman, Porter and Stern 2002), which study the overall ability of a country to produce and commercialise innovation technology over the long term. Thus, the study of regional cluster should not only include the ´hard factors´ (firms, Institutions, the role of Government, etc.) but also the ´soft elements of co-operation and networking´ (social capital, formal and informal relationships of the network, the social facilitators of relationships, and the role of innovation.)

2.3 Innovation: A Regional Cluster Perspective

Bianchi and Giordani (1993) and Garofoli (1991) state that the linkages between companies in industrial districts foster incremental rather than drastic innovations. This may be attributed to the fact that industrial districts are composed of small embedded companies which lack research and development (R&D) capacities, commonly found in larger companies within the same industry. Furthermore, as Asheim (1996) states, in today’s increasingly globalised world, incremental innovation and higher productivity might not be enough to ensure long term competitiveness, and today this should be based on combining knowledge from many different sources (Guinet 1999; MacKinnon et al. 2002). Although trust and linkages between firms are crucial in helping the diffusion of knowledge, having companies from the same industry in one place is not likely to be enough (Malmberg and Maskell 2002). Thus, this is one of the key differences between the industrial district’s theory and the cluster approach, since the latter addresses the important strategic factors which promote innovation and trust, turning a cluster into the material basis of an innovation based economy (Asheim 1996).

The concept of regional innovation systems stress the relationship between users and producers of knowledge and the institutional settings as important determinants of innovative capacity creation, which is a distinction not made by the previous innovative milieu concepts. Furthermore, the notion of ´national systems of innovation´ (Freeman 1987, Nelson 1993; Cooke and Morgan 1998) brings a national, regional, or spatial framework between inter-firm co-operation and the role of geographical location: “This approach demonstrates that the competitiveness of companies is becoming more dependent on complementary knowledge acquired from other firms and institutions” (Guinet 1999, p. 7).

Figure 1: Main Sources of National Innovative Capacity

(1) Strong common innovation infrastructure, which includes a country’s overall science and technology policy environment, the mechanisms in place for supporting basic research and higher education and the accumulative stock of technological knowledge

(2) Specific innovation environments present in a country’s industrial clusters, which are related to the microeconomic conditions of the cluster’s interaction

(3) Strength of the linkages between the common innovation infrastructure and specific clusters, which can be found in the interrelationship with universities and in the commercialisation of particular clusters innovation

Source: Adapted from Furman et al. (2002)

In figure 1, the concept of ‘national innovative capacity’ has been based on three main areas from prior research: 

(a) Ideas-driven endogenous growth theory (Romer 1990; Acs and Vaga 2002), which operates in a high level of abstraction focusing in the knowledge stock of the whole economy.

(b) The cluster-based theory of national industrial competitive advantage (Porter 1990), which focuses in the microeconomic conditions and the interaction of the economic agencies involved in the process of clustering.

(c) The research on national innovation systems (Nelson, 1993), which centres their attention in the role of the overall national policy environments. 

However, each of these perspectives identifies country-specific factors that determine the flow of innovation (Furman et al 2002). Accordingly, Schmitz (1995; 1997) argues that clusters and their geographical concentration of enterprises bring benefits, facilitate the labour division, specialisation and co-operation between organisations. These factors suggest the concept related to ‘collective efficiency’, which can be seen as “the competitive advantage derived from local external economies and joint actions” (Schmitz 1999, p 141).

Related to the above ideas, Rosenberg (1963); Porter (1990) and Furman et al. (2002), explain that the microeconomic environment plays a key role in mediating the relationship between competition, innovation and productivity growth. Furthermore, the authors also suggest that it is of particular importance to highlight the dynamic of innovation and interactions between clusters and their closer institutions within their geographical area. At the same time, Porter (1990) and other authors (Niosi 1991; Audretsch and Stephan 1996) emphasized the micro conditions of industrial clusters in specific regions and that innovation can be stimulated by a local advanced demand for goods. Under this circumstance, the question raised is: what is the situation of industries that are geographically concentrated and export oriented, in countries where the local demand is marginal and it is not as sophisticated as the one the in overseas market? This gap in the current literature can result in new areas for future research, especially empirical research in developing or emerging economies that have innovation systems that allow them to create products with global demand, as is the case with the software industry in the Bangalore region of India. 

2.4 The Role of Clusters in Innovation for Multinational Subsidiaries

On the basis if the literature, the concept of ´location´ and how companies can create a firm-level competitive advantage have been a critical issue for the development of MNCs in foreign countries (Porter 1990, Storper 1995, Frost and Zhou 2000). Moreover, the link between companies and locations has been based on the assumption that learning and innovation depends crucially on what happens outside the firm (Frost and Zhou 2000). Therefore, the concepts of the immediate geographic environment, ´milieu´, ´industrial atmosphere´ or local surrounding, are key issues in the creation and development of firms capabilities in regional economies. Furthermore, they also help in the formation of new sources of competitive advantage (Dunning 1993, Birkinshaw et al. 1998). As Dunning (1998, p. 60) notes, “more attention needs to be given to the importance of location per se as a variable affecting the global competitiveness of firms”. 

Several authors have noted the role played by agglomeration economies and industrial districts influencing the location of foreign investment (Head et al. 1995; Zander and Sölvell 2000), suggesting that clusters attract MNC subsidiaries. However, most of this research has been concentrated in developed economies, lacking a comparative analysis among countries with different levels of economic development.  Furthermore, there is a lack of attention on the positive externalities that MNCs creates in co-operative activities within regional clusters and how they interact with the embedded SMEs in the innovation, internationalisation and marketing activities at both local and international levels.  

2.5 The Role of Multinational Subsidiaries in Innovation within a Cluster 

The study of a regional territory and their surrounding organisations cannot ignore the position that multinational corporations (MNCs) have in regional economic development. According to Young et al. (1993), MNCs possess the potential for providing several benefits at global, country and regional levels. Inward direct investment, improvement of efficiency in local areas
 and better competitiveness, are just some of the contributions to the local economies (Dunning 1993, 2002). However, this is conditioned to the regional incentive policies to attract and stimulated international investments in local economies (Young et al. 1993; Hood and Young 1999; Gray and Dunning 2002). 

Yet, there is relatively little literature specifically concentrated on the benefits to MNCs making investment into regional clusters. Birkinshaw and Hood (2000) suggest that foreign companies located in clusters tend to be more internationally oriented compared to those not located in such clusters. On the other hand, Enright (2000) proposes a model of interdependence between MNCs and regional clusters, which is characterised by a “strong or dominant presence of foreign companies, as well as a strong contribution by cluster-based subsidiaries to the overall strategy of the MNCs” (Enright 2000, p.114). Thus, foreign multinationals play a critical role in clusters, transferring skill and capabilities to embedded local firms providing employment to the regional territory and contributing widely to the industry with their own research capabilities. 
It is necessary to understand deeply the real nature of a particular cluster, as well as the reasons of why MNCs chose to locate their facilities in particular regional territories. Furthermore, the issues concern to public policies at both national and regional levels may also help to the understanding of how they can provide incentives
 to create interdependence between MNCs, embedded SMEs and the cluster strategy as a whole.

3. Methodology

With a view to achieving the objective of this paper, viz., of obtaining insight into the role of clusters in MNC subsidiaries’ innovation and vice versa in a developing economy context, it was deemed appropriate to employ a qualitative methodology given the nascent stage of this field of study. More specifically, case study methodology (Eisenhardt 1989; Yin 1994) was utilised to study the activities of two MNC subsidiaries within the Bangalore cluster viz., Sun Microsystems and Motorola. Primary data were gathered through in-depth interviews conducted between March and August 2002, with senior managers of Sun Microsystems and with the Founder-Managing Director of an innovative software company that was spun-out of Motorola in Bangalore. Supplementary secondary data were gathered from documents such as the company Web site, annual reports and media clippings. Additionally, expert interviews were conducted with three business academics based in Bangalore, who actively research the Indian software industry, to elicit their views on the Bangalore software cluster and its influence on innovation.

4. Discussion

Two main points emerge from the review of literature in this paper: (a) clusters can positively influence the innovation capability of MNC subsidiaries that locate within it, and (b) MNC subsidiaries based within a cluster can also positively influence the innovation capability of the cluster. When taken together, these two propositions suggest the possibility of a virtuous cycle between clustering and the presence of MNC subsidiaries, with respect to innovation. The subsequent empirical discussion presents a case study, of the Sun Microsystems and Motorola subsidiaries located in the Bangalore software cluster, to illustrate each of the two above-mentioned propositions, respectively. Such a discussion, we argue, is useful in throwing light on an emerging economy context, on which there is a dearth of literature both in the cluster and MNC literatures. Further, the second illustration (Motorola) also provides an illustration of how an MNC subsidiary’s activities within a cluster could result in a ‘born global’ (called Mitoken), through the spinning-off of a start-up to pursue an innovation agenda that it has initiated. Thus this paper also is of relevance in furthering the born global literature, by providing insights from a cluster and emerging economy perspective.

4.1 Emergence of the Bangalore Software Cluster

The emergence of the Bangalore software cluster has attracted attention as a notable exception of a cluster in a developing or emerging economy. The following table provides an overview of the factors that led to its formation. It can be seen that a combination of serendipity and deliberate action has led to the emergence of the Bangalore cluster; this is not unusual as seen in the literature. Somewhat sceptical views were expressed during the expert interviews conducted with three scholars in Bangalore, about the innovative capacity of that cluster. It appeared that a perception exists locally that Bangalore has enjoyed passive, rather than active, benefits of clustering and that the innovative capacity needed considerable improvement. In this regard, MNC subsidiaries were viewed as having a favourable impact on the cluster’s innovation capacity.

Table 1: Factors Facilitating the Rise of the Bangalore Software Cluster

	Inherited factors: Key defence laboratories were located away from the nation’s capital of New Delhi owing to its proximity to two potentially hostile neighbours - China and Pakistan – to Bangalore. The resultant pool of talent in Bangalore was arguably the forerunner to the relatively abundant supply of software professionals now available in that city.
Geography: As discussed above, the militarily “safe” location of Bangalore induced the location of certain strategic defence-related organisations there.
Climate: Bangalore does have a mild climate compared to other major cities in Southern India; climate, however, has little bearing on the software industry.
Entrepreneurship: This, arguably, is of vital importance in relation to Bangalore. The greatest impact of the Indian software industry on the rest of the nation is arguably as an exemplar in terms of how entrepreneurship - and business management in general - can be a success. 
Research and educational institutions: The early establishment of the prestigious and highly capable Indian Institute of Science gave an impetus to technical development in Bangalore. Hundreds of engineering colleges have also emerged.

Regional economy composition: As such, the regional economy cannot be said to have greatly influenced the development of the software industry - if anything, the reverse is true.

Public sector actions: More recently the government has sought to play a key role through the Ministry of Information Technology (MIT).
Private sector actions: Initially seeking low-end coding work to be handled out of their low-cost Indian bases, more and more MNCs have set up development centres with an ever-growing mandate in terms of the quality of work required. 


Source: Adapted from Prashantham (2003)

4.2 Case 1: Positive Influence of a Cluster on an MNC Subsidiary’s Innovation

Sun Microsystems, based in the heart of Silicon Valley in Palo Alto, California has been long noted for its innovative prowess. Their attraction to set up an innovation-oriented base, the Sun Microsystems Indian Engineering Centre (IEC) in Bangalore in 1998, was the pool of talent that they found in that Indian city. It is, as it were, that Sun Microsystems had “gone shopping” for software programming talent, on a global basis, and decided that India – and specifically Bangalore – would be one of their destinations, along with Ireland and Israel. 

Based on interviews with senior managers at Sun, three main sources of advantage in the Bangalore software cluster can be identified, which led to the decision to set up Sun’s IEC. The first, as already alluded to, is talent or human resources within the cluster. This is strongly related to the availability of educational institutions that produce a large number of trained software engineers. The second is infrastructure. This is strongly related to governmental policy which has resulted in the establishment in Bangalore of robust communication connectivity and high-tech offices that facilitate collaborative activities with other subsidiaries or international customers. It may be noted that other Indian regions are seeking to challenge Bangalore’s supremacy in this regard, notably Hyderabad which has attracted a strong presence of Microsoft’s research activities. The third is partnering opportunities. Collaboration with a view to enhancing innovation outcomes is integral to the activities of knowledge-intensive firms and there is especially great scope for this within the Bangalore cluster. Sun has fruitfully collaborated on complementary technologies with other hardware and software companies located within the Bangalore cluster.

The positive influence of the Bangalore cluster on Sun Microsystems’ innovation is evident from the upgrading of the IEC, established in 1998, to a SunONE Centre in 2002. This new entity has significantly greater responsibility and contributes directly and tangibly to Sun’s core business strategy, which is embodied in its SunONE platform. Over a four-year span, the Bangalore cluster appears to have made a distinct contribution to Sun’s activities not merely with Bangalore, but internationally as well, such as through the servicing of international (i.e., non-Indian) clients out of the Bangalore base, and an active contribution to innovative projects being carried out in the Palo Alto headquarters.

From this case, in addition to the three cluster characteristics identified above – viz., talent, infrastructure and partnering opportunities – other factors can be identified that, at the very least, appear to moderate the relationship between cluster characteristics and the innovation outcomes of MNC subsidiaries (depicted in Figure 2). These include first, the experience that an MNC has within the cluster prior to setting up an engineering facility; Sun operated a marketing office in Bangalore for nearly 10 years, in partnership with a highly respected local company, before the IEC was established. Second, the attitude if the global leadership of the MNC has been consistently positive towards the potential benefits of locating an engineering facility in Bangalore, as evident from the nature and designation of the human resources deployed from Palo Alto to run the facility. Third, the dynamism of the local leadership of the MNC at the subsidiary level, particularly in the general management function, has succeeded in raising the profile of Sun within Bangalore and India, thus enhancing the likelihood of receiving favourable treatment from the local authorities. It is conceivable that “ethnic ties” may also play a part as Vinod Khosla, one of the co-founders of Sun, is of Indian origin. However when other MNCs without such ethnic ties, such as Motorola, are considered, this factor appears to be of limited significance.

Figure 2: Positive Influence of a Cluster on an MNC Subsidiary’s Innovation


[image: image1]
4.3 Case 2: Positive Influence of an MNC Subsidiary on a Cluster’s Innovation

Motorola was one of the pioneering MNC subsidiaries, along with Texas Instruments, to establish a presence in Bangalore. In many respects, the subsequent attraction to Bangalore for MNCs like Sun Microsystems, stems from the early presence and efforts of Motorola. 

Three main sources of advantage in Motorola’s Bangalore-based subsidiary can be identified, which led to their positively influencing innovation within the Bangalore software cluster. The first is its talent-attracting ability. By providing the opportunity to be engaged in interesting work and attractive wages (by local standards), Motorola was able to attract some of the high-quality talent that might have otherwise sought employment overseas; thus it has resulted in a partial stemming of the “brain drain”. The second is the new, higher standards of innovation that it set for its Bangalore operation. In a cluster that has been criticised for predominantly focusing on low-end coding work, the Motorola subsidiary has sought to achieve far higher levels of innovation through its research agenda in Bangalore. The third is incubation of innovative ideas that it fostered within the subsidiary, by providing the opportunity for engineers employed by it to proactively develop their innovative ideas.

The positive influence of the Motorola subsidiary on the Bangalore cluster’s innovation is evident from the spinning out of a software start-up called Mitoken in 2001, which has demonstrated an unusually high focus on innovation from inception. Not surprisingly, this firm is also a ‘born global’, having had a global mindset from day one. 

From this case, in addition to the three MNC subsidiary characteristics identified above – viz., talent-attraction, innovation standards and incubating opportunities – other factors can be identified that, at the very least, appear to moderate the relationship between cluster characteristics and the innovation outcomes of MNC subsidiaries (depicted in Figure 3). These pertain to the management team of the prospective spin-off; in the case of Mitoken, the management team is a crucial aspect in terms of the development and growth – including internationalisation – of the company. First, the management team’s technical expertise plays a vital role; in this case, the four directors boast technological and managerial skills acquired from prestigious engineering and business schools in the US and India. Second, the leadership and initiative demonstrated by the team led to the realisation of the spin-off. Third, the likelihood of the spin-off appears to be enhanced by the network resources at the disposal of the management team; this largely emanated from their prior educational and professional backgrounds; undoubtedly, Motorola executives themselves offered to play an important mentoring role.

Figure 3: Positive Influence of an MNC Subsidiary on a Cluster’s Innovation
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5. Conclusion and Implications

The foregoing discussion of the literature and the two cases from Bangalore has made the argument that there is, potentially, a mutual reinforcement of innovation for MNC subsidiaries in clusters. From an academic standpoint, a clear implication is the existence of a fruitful research agenda in taking forward extant understanding of the cluster-MNC-innovation nexus that is proposed in this paper. Of particular value will be extensive empirical work in an emerging economy context, given the growing trend of relocating certain activities by MNCs in countries like India and China. From a managerial perspective, this paper gives credence to the view that MNC subsidiaries based within a healthy cluster will achieve positive innovation outcomes, particularly when the subsidiary is empowered to implement an innovation agenda of its own. It is also seen that when the subsidiary acquires experience of the cluster’s local conditions, it is in a better position to succeed. For policy-making, this paper suggests that governments will do well to put clusters at the heart of FDI-attracting initiatives and to facilitate interaction between MNC subsidiaries and local forms. If this is achieved on a wider scale in emerging economies, the resultant spill-overs could well be a vital source of much-sought economic development.
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� This includes: higher productivity, better technology and improvement of technical efficiency, among others


� e.g. Investment in education, training, infrastructure and information, among others  
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