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Abstract

The role of industrial clusters in the industriation of many emerging economies continues
to dominate the debate among policy makers andargsers worldwide. While  recent
discussions on this debate have focused on knoelegddlovers among participants within
the clusters, knowledge flows between non locélvakks and the cluster actors have not
been accorded due attention in the literature.hieartthe literature does not compare the
relative impact of knowledge flows among firms viitltlusters and firms outside clusters. In
this study, we attempt a comparative analysis efrifle of knowledge flows in capability
formation among firms in the Indian Information Tieology sector (IT sector) across cluster
and non-cluster locations. The empirical resultggest that at the firm level, leveraging of
capabilities to enhance performance and networkduitd capabilities is not automatic;
structural features of the firms’ location enablésttransformation. Moreover, while
capabilities (both process and practice) affectoperance of firms positively only in clusters,
economies of scale and some other strategies usdilntis impact performance of firms
outside clusters. Interestingly, although econoroiescale do not impact the performance of
firms within clusters, they do, however affect tiapability formation of firms within clusters
only. Further, we found that local and national 4costomer networks affect capability
formation of firms within and outside clusters wéas international customer networks affect
capability formation of firms within clusters only.
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1. Introduction

The role of industrial clusters in economic perfaroe of firms and regions has been a topic
of research for several years. Studies highlightilmportance of local knowledge spillovers
(facilitated through a variety of interactive netk&) as the primary driver for innovation and
economic performance of firms in clusters. A numloé theoretical and empirical
contributions have shown that firms tend to clugteorder to take advantage of knowledge
available with other firms in the region (Saxenid®94). The primary explanations for
knowledge spillovers within a cluster were the mataf knowledge (tacit) and face to face
interactions between firms that enable the trarsffeuch knowledge. Researchers even in the
developing country context emphasized the impogasfcthe role of geographical proximity
(Nadvi, 1996; Rabellotti, 1995; Schmitz, 1995; \iss1999) despite the emphasis on
international linkages in knowledge transfer tanfirin technology transfer studies (Evenson
and Westphal, 1995; Szirmai, 2005)

However, studies assumed that firms within theaegir clusters do have equal access to
knowledge spillovers. Besides, firm characteris(gech as R&D investments) do not impact
the ability of firms to absorb these knowledge Iepiérs within a region. Additionally,
networks that aid spillovers (non-pecuniary typasyl networks that aid knowledge flows
(pecuniary types) were not differentiated by masidies. Further, studies in this stream
typically focused on customer innovation or inndgsatthat helps in creating or improving
products for customers. Other kinds of innovatiareMargely ignored. Moreover, the studies
were either restricted to case studies or primarnyey of firms in one cluster or region.
Empirical studies using multiple cluster data adlvas comparison of knowledge flows
between firms in clusters vis-a-vis firms outsidesters do not exist. In this paper, we focus
on innovation across products, processes and @eactiAdditionally, this paper also
undertakes an empirical exploration of processesapfbility building in cluster and non-
cluster locations that would provide useful insggbh the relative role of different drivers of
capability development. All this is done in thentext of the Indian Information Technology
(hereafter called as IT industry) which is highljstered and successful. The Indian IT
industry is the fastest growing industry in the mioy and the growth has been largely export
oriented. Moreover, the industry is currently ctwetl around seven locations and recent
studies have identified 15 additional cities asspme clustering destinations for IT firms
where the industry is growing well (NASSCOM, 201The locational concentration of IT



firms and the success of IT industry in the Ind@mtext have once again highlighted the
possible role of clusters in influencing firm pearfance. While developing an analytical
framework and implementing it empirically using méry survey data, we also hope to
highlight some issues relating to the measuremfeitno networks, knowledge flows and firm
capability.

The remainder of the paper is structured as follGwg next section undertakes a brief review
of the available literature in order to build arabtical framework to explore the processes of
capability building and securing competitive adega by firms in cluster locations. While
section 3 provides details of the survey, relewamntables and measures used in this study,
section 4 presents the empirical results. In thal fsection, we summarize how our study adds
to the current literature and draws implicationsgolicy and future research.

2. Analytical Framework and Research Questions

Available literature has identified a large numlméradvantages that clustering firms in
specific geographical locations can enjoy. Thesamaihges are used to explain why firms in
clusters are likely to do better than stand-alomes in terms of capability building,
innovativeness and performance. Earlier explanatfonused on advantages relating to cost
and resource availability arising out of agglomierateconomies. Co-location of producers
and suppliers (of labour, raw material, other sglemd inputs and complementary services)
results in economies of scale and scope, improfieieefcy and increase speed to market
(Krugman, 1991; Marshall, 1890; Rosenthal and §ga2003). As cluster specific linkages
across enterprises and other entities get built arel sustained, transaction costs fall
contributing to the cost advantages of firms lodaite clusters. Moreover, if clusters have
better infrastructural facilities — power, telecoomitations, roads, transport, education, R&D

facilities etc. — the advantages multiply maniftBasant, 2002).

More recent studies have highlighted the advantdgasarise from the better knowledge base
and associated knowledge spillovers in clustertiona which enhance the capability of firms.
Higher capabilities in turn result in better perfance. Co-location of interlinked and/or
competing entities enhances the possibilities afmimg from each other and of transmission
of new ideas. Firms build capabilities due to ey easier access to knowledge sources and
through knowledge spillovers (Audretsch and Feldnd®96; Jaffe et al., 1993). Proximity of

entities facilitates knowledge flows to take plasesignificant parts of relevant knowledge are



complex, tacit and often specific to the contexagént, 2002; Cowan et al., 2000; Lundvall
and Johnson, 2001).

The relatively recent focus on knowledge flows &nd capabilities in cluster studies has led
to the exploration of sources of knowledge andriegrin firm agglomerations. In this context
scholars have explored the contribution of seviastitutions that facilitate knowledge flows
and learning. These include dense social, profeaki& commercial relationships that often
evolve into vibrant local networks of innovatiorpcél trade associations and research
institutions (Saxenian, 1990; Schmitz and NadvB2)9 However, most of these studies have
essentially relied on analytical descriptions dditable evidence (often anecdotal). Moreover,
studies in the industrial district literature laygécused on spatial proximity rather than firm
networks. Torre and Rallet (2005), however, hidftlithat firm networks do not have to be
localized or in a permanent co-location for knowgedlows to take place. Even infrequent
face to face interactions between entities can lenlaowledge flows to take place. The
literature also assumes that knowledge spillovdriglwoccur in regions are equally absorbed
by firms in the industrial district. However, sonwd the recent studies question this
assumption. In fact, studies point out that the wf cluster based firm networks and how it
differentially enables knowledge flows was not adsgly explored (Kesidou and Romijn,
2008; Weterings and Boschma, 2009). Thus, a shi#een from the focus on co-location and
spatial proximity to knowledge networks (local amzh-local) in explaining the performance
of industrial clusters and regions. . More receatligs on clusters from developing countries
emphasize the importance of non-local networkskimowledge flows and thus capability
formation for firms in clusters (Bell and Albu, 1®%ffie. K. and Romijn, 2008; Schmitz and
Nadvi, 1999). According to some studies, the irtBoas between firms within a location may
also limit learning and innovation (Boschma, 20Bbschma and Weterings, 2005; Torre and
Rallet, 2005). Firms in a region (with no extermahnections outside a region) may suffer
from over embeddedness (Uzzi, 1997) and they mayogked into a particular path. Non-
local relationships would help firms in becomingaa® of new technological and market
related developments. This would spur the firmshim regions on a path that would help in
further growth of the regions (Asheim and Isak892; Camagni, 1991). However, there has

Studies have also highlighted the importance ofitirtonal context (including shared language,
communication and culture) for knowledge spilloveithin the geographically bound regions (Breschi
and Lissoni, 2001; Cooke and Morgan, 1998; Cowaal.eP000; Maskell and Malmberg, 1999).



been no conclusive evidence on the relative impogaf local knowledge spillovers vis-a-vis

non-local knowledge flows.

Broadly then, the available literature suggests éimg empirical exploration of the capability
building processes in cluster locations and theaated advantages of clusters would require
an exploration of the nexus between firm netwoktmwledge flows and firm capabilities.
Since all possible knowledge flows, irrespectivehair source, need to be captured both local
and non-local networks would need be covered (Bag802; Effie. K. and Romijn, 2008). In
what follows we discuss in some greater detairthe of networks, knowledge flows and firm

capabilities.

2.1 Networks, Knowledge Flows and Capability Formabn

A number of anecdotal studies on clusters havetifikmh a variety ofsourcessuch as
customers, suppliers, technology support orgamiagti universities, government institutions,
employees, research institutions and competit@sahable knowledge flows and knowledge
spillovers to firms in clusters (Basant, 1997; Bhésand Lissoni, 2001; Nadvi, 1999;
Rabellotti, 1999; Saxenian, 1990). All these esditiwhich may or may not be located in
geographical proximityof the firm, constitute the network of a firm. $eal studies have
suggested that geographical proximity is importanttransfer oftacit knowledge to firms
which may require face-to-face interaction (Cowaalg 2000; Lundvall and Johnson, 2001).
It has also been argued that tacit knowledge it dfered through face to face interaction in
situations where the communicating entities sharmanton codes of communication, shared
conventions, norms and trust (Cooke and Morgan8;1®@&skell and Malmberg, 1999). Given
such arguments, the idea of ‘proximity’ has beetarged in several studies(Amin and
Cohendet, 2000). ‘Proximity’ ensures contextual relevance of thared knowledge as well

as ease of communication which facilitates transfa@omplex and tacit knowledge.

2 For example, the empirical work of Kesidou and Bprt2008) has shown local knowledge spillovers
to be more important than international knowledge$ in building innovative capabilities of firma i
Uruguay'’s software cluster. However, Wettering &uchma (2009) show that spatial proximity does
not affect innovative performance of software firimany significant manner.

® While most studies have highlightegtographical proximityto be critical for knowledge flows,
Breschi and Lissoni (2001) suggested thdtural proximityis more important than spatial proximity
for knowledge transfer to firms. In the same véimdvall and Johnson (2001) have also suggested tha
tacit knowledge can only be transferred effectivietween two people when they share a common
social context, language and culture. Amin and @dke (2000) have additionally suggested that
organizational proximitys more important in transfer of tacit knowledge.



As discussed above, formal and informal networks &hfirm builds (with different degrees of
proximity) contribute to flows of knowledge and sequently capability building among
these firms, which may in turn contribute positived firm performance. This set of networks
has been given a number of labels such as ‘soapitad’ (Maskell, 2001), ‘untraded
interdependencies’ (Stroper, 1995) and ‘industitatosphere’ (Marshall, 1890). And cluster
firms are expected to be richer in ‘social capitaBn non-cluster firms. The contribution of
these networks in building capabilities can takacelboth through pecuniary advantages
arising out of efficiency oftransactions within this network (similar to agglomeration
economies in a geographically bound clusters) hrmughspilloversof knowledge that such
networks facilitate. In one of the recent studiéssidou et al (2009) point out that the
spillovers and transactions represent a continwather than two distinct categories. Insofar as
social capital incorporates both local and nondldicikages that a firm has, it can include
networks that a firm has within and outside a éu&tcation. However, the concept of social
capital encompasses the socio-cultural aspects hef metwork and any empirical
implementation of such a concept would be veryrmiation intensive, requiring data on a
variety of socio-psychological variables. We shallert to this issue in a subsequent section

when we discuss measurement of variables.

While the empirical explorations of the linkagestvieen firms’ network and capability
building have been largely restricted to case-studind anecdotal evidence, a few recent
studies have undertaken an econometric estimatfothese relationships. Wetering and
Boschma (2009) focus on the role of spatial protyingind user-producer interactions on
innovativeness of firms in a cluster of Dutch saftes firms. In the context of our earlier
discussion, they focus only dhe impact ofcustomer related networksf firms on firms’
innovative capability; the role afther (non-customer) networlks not analyzed. Their results
show that spatial proximity does facilitate facefdoe user-producer interaction but the
impact of such interactions on innovative perforoganof firms is limited; while interactions
and collaborations with customers increase theglitity of software firms developing new
products but have no significant impact on the Vmtiwe output. They also find that
collaborative networks (including face to face ratgions with customers) do have a positive
impact on the performance of firms.. In anothedgthy the same authors, a non-parametric
exploration (due to the small sample size) of tationship between networks and innovative
performance shows that local network knowledgeemms of both market and technical
knowledge affect process innovations (Number ofhirees introduced over last three years).



Besides, non-local networks (including market krenige and technical knowledge networks)
affect share of new product sales and new produobductions. Further, they found that
geographically open and locally embedded firms vadie to significantly perform better in
terms of innovation. However, the study consideesimery introduced over last years as a
measure of process innovation whereas smaller wepnents in processes is not captured.

Kesidou and Romijn (2008) focus on the rolespilloverson the innovativeness of software
firms in the Uruguay cluster. They not only distigh betweerknowledge transactionsnd
knowledgespilloversbut also separatecal (cluster) transactions/spillovers franternational
ones. Local knowledge spillovers are further didid®to those arising out @pin-offs, labour
mobility and interactionsHowever, local or international transactions/spiirs are not
further sub-divided into those arising out of cusés and non-customer networks
(interactions). Their results show that wHideal knowledge spilloverbave a positive impact
on technology innovatign international knowledge _transactionspositively influence
organizational innovatiofi Kesidou, et al (2009) found that local knowledgél@vers (non-
pecuniary) affect the number of innovations that aew to the market as well as the firm
whereas local knowledge transactions (pecuniafgchathe certification of firms (which they

term as organizational process innovation).

Broadly then, some recent studies have begun toogeetrically explore the impact of firm's
networks (and associated interactions) on firm detsally innovation) capabilities in
geographically bound clusters. The studies typickdtus on one aspect of innovation i.e.,
product innovation. Most studies do not captureoimtion in the processes and practices of
firms. For example, Weterings and Boshma (2009)des on the impact afser-producer
interactionon product development capabiliof software firms in the cluster. The researchers
do not focus on other aspects of firm’'s technolagapabilities. This study also does not
distinguish between the roles of spillovers andl@ggration (pecuniary) economies; the
focus is on the role of local customer networkgefiactions) on innovativeness. Even the
study by Kesidou and Romijn (2008) measure inngeaperformance byechnological
innovation(measured in terms of new or modified productiserand sales derived from new

* For some reason, the authors do not emphasizeettend finding and the fact that cumulative R&D
expenditure of firms also has a significant impatbrganizationalinnovation performance and nam
technologicalinnovation performance.



product / service innovations) almdganizational innovatio{quality and number of product

or service innovations).

Studies do not distinguish between customer andcostomer networks while estimating
their impact on capabilities; either the focusri$ymn customer interaction or the two types of
links are lumped together. As noted above, a wideety of network partners have been
identified as sources of knowledge except in tha-parametric study by Weterings and
Boschma (2009). While local (cluster specific) netke are distinguished from international
networks, other domestic (national) networks arecomsidered. This may not be as relevant
in the case of small countries covered in the stdeferred to above but can be quite
important for large countries and countries whielwvéhseveral clusters in the same or related
industries. Non-inclusion of non-cluster domestietworks might bias the estimated
coefficients of the included networks. The studlesnot explore if the same type of processes
are at work in non-cluster locations. For examifléhe results obtained in the studies above
are also found in cases of firms which are loc#teateas where there is no agglomeration of
firms, the interpretation of these results wouldcdmee somewhat problematic. The basic
premise for exploring the role of interactions aedworks on firm innovativeness/capabilities
is that it is dominant in clusters and not elsewh@nly then it can be seen as an explanation
of better performance of firms in clusters vis-a-wthers. In this study, we attempt to
overcome these limitations. However, our study dlses not distinguish between knowledge
spillovers and knowledge transactions and lumpsstdrae as knowledge flows to firms in

clusters or outside clusters.

2.2 Structural Differences between Cluster and No&luster Locations
As mentioned, studies have suggested that signtfiddferences can exist between cluster

and non-cluster locations in terms of advantageweatt by firms (Krumme, 1969). These
include proximity to customers, availability of B&d labour, presence of suppliers, access to
support services, access to training facilities aR&D institutions, availability of
maintenance/repair services, better access tonmafiiwn from/about competitors, availability
of information on marketing fairs and exhibitiodszailability of skilled labour, better access
to training facilities, R&D institutions and infoation from/about competitors, can potentially

be important sources of knowledge or capabilityrfation. Certain location characteristics

® These two innovation performance measures arevetbron the basis of Principal Component
Analysis. However, the interpretation of these meas is not entirely clear. We shall revert to this
when we discuss data and measurement issues.



(both in and outside clusters) may facilitate apgon of knowledge. For example, easy
availability of skilled labour, R&D institutions,onsultants, etc may facilitate identification
and absorption of available knowledge within clustéAthreye, 2004; Cooke et al., 1997;
Dahl and Pedersen, 2004).

Earlier, we have already discussed that spatiadimity and geographic location may impact
knowledge flows differentially. In this context,dation in a cluster can potentially affect
capability building processes and performanceraoidiin the following inter-related ways:

» Agglomeration economies provide efficiency advaatatp firms through availability of
requisite resources and lower transaction costsilahility of requisite resources may
also help firms to absorb knowledge flows moredifely.

» Facilitate building of networks due to co-locatiof firms. Both cluster specific and
external networks can get build through such agglation. Physical co-location of inter-
related entities enhances the chances of such detwacally. At the same time external
agents may view clustered firms more positivelyBailding links, given the advantages
identified in the point above. Besides, local netwmpartners can also create opportunities

to access external entities.

2.3 Research Framework and Design

The literature suggests that firm networks helpdocapabilities in clusters which might affect
their performance positively. Capability building iaffected both by the efficiency of
transactions as well as spillovers facilitated tigto the networks and these are likely to
superior in cluster as compared to non-clustertioes resulting in better performance of
cluster firms. As mentioned, studies reviewed alfoeeis on innovative performance but one
can also view performance in terms of labour praigitg and financial performance that
reflects competitiveness of firms. Besides, firnpatailities can be viewed more broadly to
include other technological capabilities relating grocesses and organizational practices.
Empirical exploration of these relationships carubdertaken by asking three inter-related but
analytically separate questions:

1. What is the impact of networks on firm capabilitipsoadly defined)?

2. How firm capabilities influence firm performance?

3. Does the nature of these two sets of relationskiffer in cluster and non-cluster

situations? If so, what are the structural diffeesn between cluster and non-cluster
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locations that aid in knowledge flows, capabilityilding and performance of firms within

and outside clusters.

We hope to derive insights on the advantages aftedfing by answering the third question.
The studies reviewed above have essentially focasednswering a question which is a
combination of questions 1 and 2 namely, how nétsoinfluence firm innovation
capability/performance in a cluster. One can pitit clustering facilitates network building
and may also be useful for converting networks icapabilities. Similarly, clustering may
also provide advantages in the translation of fo@pabilities into superior performance. In
other words, ‘structural’ features of a cluster mevated above may provide advantages to
local firms in leveraging networks for building edglities and in effectively exploiting
capabilities for superior performance. In a dymasgnse, the persistence of these advantages
would partly depend on how the cluster and thecsedn the cluster evolve and how the
associated policy framework undergoes changesuréify provides a pictorial overview of
this broad analytical framework that has been tgexkplore these questions and examine the
propositions. Admittedly, it is very difficult tempirically explore the dynamic elements of
the relationships mentioned above. Even the exjidoreof the static relationships poses
significant data and measurement related challengissto the discussion of these issues that

we now turn.

<<Insert Figure 1>>

3. Data Description and Measurement

As the brief review of literature above showed, &ioal exploration needs to meaningfully
measure networks, firm capability and performa®tech data is not available from secondary
sources and needs to be collected through primaryegs as was done in the studies
mentioned above. The present study is also basedimeys of IT firms in cluster and non-
cluster locations.

3.1 Data Description

In order to understand if the processes at woffedifcross cluster and non-cluster locations, a
survey of IT firms was done in cluster and non-gusareas. There is no single widely
accepted definition of clusters. Besides, it i agually difficult to identify and develop a
sampling frame for clusters and non cluster locetidartin and Sunley, 2003). For the
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purposes of this study, a city wise analysis of tmership profile of National Association of
Software and Service Companies (NASSCOM) has shbanBangalore, National Capital
Region (NCR including Delhi, Gurgaon and Noida), ivhai, Chennai, Pune and Hyderabad
as agglomerations of IT firms. Accordingly, thevay of firms was conducted in Bangalore,
Pune and NCR. Since the study involved compari$@maresses at work between cluster and
non-cluster locations, firms in non-cluster locatidike Chandigarh, Bhubaneswar and Jaipur
were also surveyed. Table 1 below shows that dafa ewllected from a sufficiently large
number of firms (243 firms) across cluster and wmtuster locations. A list of firms was
compiled from NASSCOM directory for IT industry. Aamalysis of revenues of firms shows
that the sample is representative of the populatfahe firms in the NASSCOM directory.
<<Insert Table 1>>
As part of the survey, a structured questionnaias administered to the senior managers of
firms in clusters and non-cluster locations. Thecpss of measuring various constructs
including capabilities was developed on the ba$idigcussions with a large of number of
senior managers across IT firms. Subsequently,gtiestionnaire was also pre-tested and
modified on the basis of those responses.

3.2 Measurement
A rigorous analysis of the type described aboveltoequire measures oapability, network
and knowledge flowshat are conceptually meaningful and empiricathpiementable at the

same time.

3.2.1 Technological Capabilities

Knowledge flows associated with interactions amongtwork partners build firms’
technological capabilities. Earlier econometricd#s on clusters have used extent of
patenting and citations as proxies for technoldgiepability and knowledge flows/spillovers
(Almeida and Kogut, 1997; Jaffe et al.,, 1993). Eheme inadequate as few firms in
developing countries are engaged in patentingifictBesides, many types of knowledge are
not patentable (or are not patented for strategsans) and economic entities use a variety of
mechanisms to learn from each other and paterialysone of them (Breschi and Lissoni,
2001). More recent studies have measured knowlsgd®vers through labour mobility,

trade patterns,(i.e., movement of goods) and ffgifleeldman, 1999).
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Chandra (inBasant and Chandra, 2002; 1995) catgbtechnology as knowledge embodied
in three Ps.: products, processes and practicds.aBe Albu (1999) has highlighted that
technological change within firms can be captufewugh changes in products, processes,
materials or production organization. Similarly, pgeéy (2002) has suggested that
technological change can be captured through ptedpiocesses and organizational routines.
A significant amount of overlap can be seen in ehtdgee conceptualizations. Using the
conceptualization by Chandra (1995)e suggest tha&nowledge flowsan relate to products,
processes or practices and capabilities can alsasumed through accumulated stock of
knowledge on these 3 Ps. Consequendghnological capabilityof a firm is conceptualized
as theknowledge embodied in products that a firm makes the processes & practices it
employs to make these produdts order to measure firm's technological capéksi we
collected information on the@roducts made by the firm and thprocessesand practices
adoptedby them. The initial idea was to use the knowleddgethe industry persons to
categorize products, processes and practices d@ogotd their technological complexity
and/or capability requirements for production addgion. Unfortunately, products could not
be categorized according to their degree of conitylend the views of the knowledgeable
persons on the hierarchy of processes and pradaidesot converge. Consequently, product
capability could not be captured and the capabifitgasure was based on the simple
aggregation of the number of processes and pradidepted by the firm (see Appendix 1 for
computation of process and practice capabilitiesilequate information on the hierarchy of
these processes and practices did not allow usdany weights in the aggregation process.
However, since the list of processes and practoegpiled with the help of senior managers
in the industry and secondary sources was quitaustive, the adoption variable does provide
a reasonably objective measure of capabilitiesidgss being a continuous variable that can
take a large range of values, it captures varighili capabilities across firms somewhat better
than a dichotomous variable. Admittedly, sincepathcesses and practices have been given
equal weight in the construction of this measures inot able to capture the hierarchy of
capabilities implicit in them. Some of the processed practices can be more critical for
performance in clusters than others whereas dripicacesses and practices for firms outside
clusters may be different. In our analyses, we listinguished betweegsrocessandpractice
capabilities. Whether these capabilities complenaarth other or are substitutes is an open
guestion. Similarly, it is difficult to assess tlirkages between components within each type

of capability. We shall revert to this issue asdis interesting implications for our results

® To save space a detailed comparison of these paratizations is not attempted here. Basant and
Chandra (2002) provide additional details.
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section. Given all the constraints mentioned abitveeeds to be emphasized that our measure
of capability is different from the ‘performancedea’ measure of innovation capability used
in earlier studies (Kesidou and Romijn, 2008; Watgs and Boschma, 2009).

In addition to the capability measures referredliove, we have used two other variables as
proxies for firm capabilities. A firm witlgquality certificationis considered as more capable
than ones without any such certification. This, beer, is a dichotomous variable and is not
able to capture gradations of capability that firwigh or without quality certification may
have. The other measure is thenber of engineers as a proportion of all workierthe firm
Presence of well qualified personnel who are tiiie technology areas enhances the
availability of tacit knowledge that may resulthetter utilization of existing capabilities and
creating new ones. Presence of better trained @ewmply also increase the possibility of
adopting new products, processes and practicesle s is a continuous variable, we have

not been able to capture the quality of engineers.

To what extent these three measures of capabiligrlap is an interesting conceptual
guestion. Insofar as adoption of some of the psE®eand practices (especially the latter) is
required for quality certificatiorgeteris paribudirms with such certification may have higher
adoption rates of processes and practices. Howallghe processes and practices covered in
the two measures are not the same and therefaie cagture some extra information on firm
capabilities. Of course, while quality certificatiois a dichotomous variable, the
process/practice capability measures are continamdsshould be preferred under normal
circumstances. Similarly, adoption of certain temlbgies (processes and practices) may
require engineers. But as mentioned above, the lkedge of engineers, especially the tacit
component may help exploit the adopted technoloigies better fashion. In fact, the extent,
intensity and efficiency of use of these technaegimay be higher in firms which have a
higher proportion of skilled labourdgad engineers). In other words, the three measures of
capability can be substitutes as well as complesnémieffect, for the purposes of analysis, the
degree of substitutability/complementarity is arp@ioal issue which we will revert to later.

3.2.2 Network Capital

Our earlier discussion suggested that social dapitdudes all networks (local — cluster
specific, national and international) of firms withand outside clusters. Any meaningful
empirical implementation of this concept would woly involve measurement of linkages a
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firm has with different entities but also the sacidtural dimensions of these linkages.
Although many dimensions of social capital affecbwledge flows and capability formation
of firms, our study only captures the number ofwweks and the importance of these
networks to firms (see below). In some sense, therewe are measuring “network capital”
rather than the social capital in its entirety whiocludes the social and cultural context of

linkages.

Network capital of a firnis measured here on the basis of linkages thanahfis with entities
outside the firm. Data on the number of links witlstomers, suppliers, competitors and other
entities (consultants, R&D institutions etc.) wadlected thereby distinguishing between
different types of networks that the firm h&githin each category of network, the links (and
therefore the network) were further subdivided ilatcal (cluster specific)national (outside
the cluster but within the country) aimdernationalnetworks. For example, customer links are
further divided into local, national and internaitd customers. Apart from the information on
links, information was also collected on the peticgp of respondents regarding the
importance/criticality (in the range of 1 to 5) efch network (customer, supplier etc.) with
respect to knowledge flows. Information on crilivawas used to weigh the number of links
(product of number of networks and importance) & g measure of network capital of
different types. Admittedly, this is not an appriape measure of social capital as is conceived

in the literature but it does capture linkages tzat potentially result in knowledge flows.

Once again, the measures used in our study to sateat overlap with the measures used in
earlier studies. Weterings and Boschma (2009) aeite information on proximity to
customers in the vicinity and the extent of facdaie interaction whereas Kesidou and
Romijn (2008) on the other hand ask direct questitm develop a scale of knowledge
transactions and spillovers (both local and intéonal) measuring the importance or
criticality of local and non-local knowledge transans and spillovers. In some sense our
measure is a combination of these two measurescaptire all types of linkages (not only
customer) and get a scaled measure of the impertainthese linkages for knowledge flows.
We do not, however, distinguish if the knowledgenlwas due to a more efficient transaction
or spillovers. In that sense we are not able tducaphe relative importance of pecuniary vs.
externalities based advantages of networks. Thexef@e can only measure the role of
network capital in its entirety and not separatetba network induced knowledge flows due
to agglomeration economies and through spillovers.
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3.2.3 Cluster Characteristics

Cluster characteristics (advantageskere measured in multiple ways. As mentioned,tetus
locations can provide a variety of advantagesrtodi facilitate formation of useful networks;
provide access to specific sources of knowledge @odide better access to information,
intellectual & other infrastructure and skilled tal. Besides, cluster specific policies can also
add to the advantages of firms located there. dgiure these potential advantages, we
collected perception basednformation if firms benefited from their locatiom terms of
infrastructure availability (both physical and ifeetual), government policy, and availability
of labour, information and R&D facilities etc. #udition to the data on perceptions on such
advantages, we also collected information ondberces of knowledg@ocal, national and
international) of processes and practices for daah surveyed in cluster and non-cluster

locations.

3.2.4 Firm Performance

Unlike in the earlier studidirm performanceas measured through employee productivity. It is
computed as sales divided by total number of engasy We feel that this is a more
appropriate measure of performance in the contéxthe Indian IT industry which has

essentially grown as a service industry and ontgmdy has shown some signs of ‘product

development’.

Following Figure 1, broadly, two types of relatibiss are analyzed to examine the questions

posited above:

1. Impact offirm capabilitiesandfirm location (cluster/non-cluster representing structural
features of location) ofirm performancecontrolling for firm size;

2. Impact of network capitaland firm location (cluster/non-cluster representing structural

features of location) ofirm capabilitiescontrolling for firm size.

While analyzing these relationships, an effortriade to ascertain if specific categories of
firm capabilities (e.g., process, practice), netwoapital (e.g., customers and others) and
structural characteristics of locations (e.g.,asfructure, skilled labour etc.) play significant

roles in determining firm performance and capabdit
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4. Results
Table 2 shows that firms located in clusters haighdr firm size and labour productivity.
However, while the adoption rates are also genetatiher butnot for all processes and
practices.

<<Insert Table 2>>
A significantly larger proportion of firms in cluat locations (50% of firms compared to 21%
of firms outside clusters) had quality certificati®®n average, firms with quality certifications
were also larger in size. But interestingly, TaBland Table 4 show that both in cluster and
non-cluster locations, firms with quality certiftcan neither have higher percentage of
engineers nor consistently higher capability scahes firms without quality certification.
Irrespective of where the firms are located (clUsten-cluster), there is no significant
relationship between the proportions of enginees firm with the capability scores. Finally,
with very few exceptions the number of networks amtwork capital of all types is also
higher for cluster firms than for non-cluster firms

<<Insert Table 3>>

<<Insert Table 4>>
Does this imply that firms in cluster locations asle to grow bigger in size, get quality
certifications, hire more engineers and accumubatge network capital? Is the advantage of
the cluster restricted to these dimensions? Thedtngf clustering on capability building and
performance when network capital, firm size andepthariables are controlled is investigated.

In what follows, key findings of econometric anagsare summarized.

4.1 Determinants of Firm Performance in IT Industry

Table 5 provides results of the relationship betwespabilities and performance. If one takes
all firms together (cluster as well as non-clustelister locatiordoesemerge as a positive
and significant influence on performance even aftétver factors are controlled for. Both
process and practice capabilities also have samifi positive impact on performance.
However, firm size does not have an impact on perdmce. If the analysis is done separately
for cluster and non-cluster firms, some interestpaiterns emerge. Process and practice
capabilities significantly determine performarady in clusters while firm size matteonly
outsideclusters.

<<|Insert Table 5>>

Table 6 provides empirical results of the relatfopshetween capabilities and performance
after controlling for share of skilled labour andatijty certification. The impact of firm size
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becomes insignificant even in non-cluster locationse we control for share of skilled labour
and quality certification. Percentage of skilledpdmyees (engineers) in a firm turn out to be a
significant determinant of performanaogly in clusters but the inclusion of this and the quality
certification variable makes the impact of practiepabilities insignificant. The other measure
of capability, quality certification is importandif performancenly outsideclusters. Finally,
once we include variables to control for skill agqdality certification, both practice and
process capabilities become significant determgahperformance inon-clusterfirms. But
while the impact of practices capabilities is p@sit process capabilities surprisingly have a
negative influence on firm performance. The intetgtion of these results is somewhat
difficult as the relationship between the three swmees of capability is complex. The
discussion in the section on measurement wouldestgbat they can be part complements
and part substitutes at the same time.

<<Insert Table 6>>
The role of firm size that emerges from these tedslquite interesting but before we discuss
that a few other insights are worth noting. Thet fhat the share of engineers is able to make
a significant positive impact only in cluster firrmsems to suggest that the quality of engineers
available to cluster firms is better than of thasailable in non-cluster locations. This may
also partly explain the fact that inclusion of shaf engineers in the model makes the role of
practice capabilities insignificant. The absencarof significant role of quality certification in
cluster locations may be due to the fact that aljyuevery firm in clusters has such a
certification and it is no more a distinguishingtigre to affect performance; such a situation

apparently does not exist in non-cluster areas.

The change of signs for process and practice clitpgshin non-cluster regions is surprising
and needs to be explored furth€he other interesting result is that firm size doesmatter

as far as performance of firms in clusters is come@ Besides, firms are able to benefit from
capabilities more in cluster than in non-clustecakions. Why are firms (even small) in
clusters able to leverage capabilities for betegfqymance? Are firms in clusters able to build
capabilities that reduce the scale and other hisnifat large firms typically enjoy? At one
level, adoption of new technologies may not be ibtssfor small firms and therefore
capabilities and firm size may be positively caated. But if firms (large as well as small) in
cluster locations are able to have much higher @alopf various processes and practices than
non-cluster firms, they may cross the ‘thresholdadbption’ that is critical to provide

performance benefits. As adoption rates crosseslhioid for firms of all sizes, the ‘economies
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of scale’ of capabilities might kick-in while thele of conventional benefits related to size
may become somewhat less important. However, asabjsadoption rates of practices and
processes by firm size in cluster and non-clusieations did not show any clear patterns
(data not reported here).

Apart from the scale of adoption, the other pofigjtis that cluster firms are able to identify
the morecritical processes/practices and adopt them for performheoefits while non-
cluster firms are not able to do so. Table 7 shibxascluster firms have higher adoption of the
following processes: high-level design, low-leveksiin and functional requirement
specification. Besides, as compared to non-cludstes, cluster firms also have significantly
higher adoption of some practices that include caeadability, code reusability,
benchmarking, informal KM, mentoring, system dowrdj physical security and cross-
functional teams. (Table 8). It is very difficuld tascertain if these are the most critical
processes and practices but it is important tderatie that the aggregate adoption measures
hide these compositional differences which we heotebeen able to explicitly account for.

<<Insert Table 7>>

<<Insert Table 8>>
Ability of firms to leverage capabilities in clussecan also arise out of advantages that are
available to all firms in clusters. Table 9 showsttfirms in cluster have better access to
skilled labour, hardware/software suppliers, R&[ilfdes, training facilities and support
services (including for maintenance/repair). Aks$e can potentially influence the efficacy of
the adopted processes and practices.

<<Insert Table 9>>

In the same vein, infrastructural constraints dao eeduce the effect of capabilities on firm
performance. Do cluster firms face fewer infrastnoe constraints? Figure 2 and Figure 3
show that all firms (in clusters as well as in radster locations face problems due to power,
transportation, high-speed internet access andamlecross locations. However, non-cluster
firms also have to contend with problems due teeabs of technology development centers,
industry associations, basic education and techmdacation facilities and consultancy /
support services. Once again, both the adoptieel End the subsequent implementation of
technologies can get adversely affected by thesggms.

<<Insert Figure 2>>
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Moreover, unlike cluster firms, non-cluster firmsareport constraints arising out of absence
of marketing support, appropriate labour laws anbisilies apart from limited exposure to
fairs and exhibitions. All these can also havéndirect effect on adoption decisions.

<<Insert Figure 3>>

4.2 Determinants of Capability in IT Firms

It is hypothesized that technological capabilityted firm is influenced by its size and location
(cluster/non-cluster) and the access to networkalapVhile estimating this relationship, the
following types of networks were distinguishédcal (city specific)customemetwork;other
(competitors, suppliers, consultants, R&D insting etc.)ocal networks;national customer
network; other national network; international customemetwork; andother international
network.

<<Insert Table 10>>

If we analyze the determinants technological cdipmabacross firms for all firms taken
together, we find that as in the case of perforraaoluster location affects capability building
positively. Other local and other national network capital emerges as an important
determinant of capabilities. And size affected ddfg building positively. However, if the
analysis of determinants of capabilities is dongasately for cluster and non-cluster firms,
some interesting differences emerfygernational customecapital turns out to be a positive
and significant determinant of capabilitiemly in clusters. Surprisingly, in non-cluster
locations such capital affects capability of IThis negatively. One possible explanation could
be that nature of linkages that non-cluster firrmgehwith international customers is different
from those that the cluster firms are able to distabBesides, the number of such linkages
may be much smaller for non-cluster firms. If thésea threshold effect for international
customer capital, that may not have kicked in fon-gluster firms, but a negative impact is
counter-intuitive. Other local and other nationahetwork capital have a significant and
positive effect on firm capabilities bofh and outsideclusters, whileNational customer
network capital has a positive impact on firm calitéds only in non-clustetocations. It is
likely that national customer networks of non-clusirms may essentially be with IT firms
located in clusters. Thus the role of national eomr capital for non-cluster firms essentially
captures the linkages between cluster and nonetlfisins. Interestingly, Size has a positive
impact on capabilitiesonly in clusters. Thus, while size does not affect qrenince

significantly in cluster locations, it does affeapability building. We have not been able to
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explicitly explore economies of scale and scopadtworks. But the data clearly shows that
firms in clusters have higher number and greatesrdity of networks.

<<Insert Table 11>>

Are sources of knowledge different for IT firmsand outside clusters? In relative terms, for
process capabilities cluster firms reportedly nelgre on consultants within the cluster and
alliances outside clusters and non-cluster firnhg e customers within and outside clusters
and the Internet. For other sources of procesteckknowledge, the two sets of firms are not
significantly different. This is somewhat considtenth the econometric results as non-local
customer networks have a positive impact on cajpaldr non-cluster firms and other local
and national network capital has a positive impattcapabilities for both cluster and non-
cluster firms.

<<Insert Table 12>>
For practice capabilities, cluster firms rely mane internal systems, consultants within the

clusters and alliances outside clusters whereass fautside clusters rely more on Internet and
consultants outside non-cluster locations. It isgilde that the absence of local consultants,
inadequate internal systems and other advantagesltister firms have reduces the ability of
firms outside clusters to leverage networks espigd@eign ones.
<<Insert Table 13>>

To summarize, process and practice capabilitiesribote to the performance of firms in
clusters, whereas these capabilities do not hages#me effect on performance of firms
outside clusters. Additionally, quality certificati effects performance of firms outside
clusters and share of engineers’ effects performaridirms within clusters. Further, large
firms are able to better leverage internationatauer capital and other local network capital
for capability formation within firms in clustersyhereas large firms outside cluster are not

able to leverage networks in a similar manner.

5. Conclusion

Our empirical analysis shows that networks builpatalities which in turn affect performance

positively. Leveraging networks for capability klilg and leveraging capabilities for

performance is not automatic. Leveraging of cajitadsl requires skilled labour (engineers),
availability of technical training and intellectualffrastructure that are more readily available
in clusters whereas payoffs for quality certificatiis more for firms outside clusters. Our
result on quality certification is corroborated éyidence provided by Gao et al.,(2010) who

found that quality certification effects performanaf firms only outside clusters. It is likely
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that certification in the case of Indian IT indys serving as a signaling mechanism for firms
in early stages only. Firms in clusters (probalslylater stages) do not require signaling
mechanisms for better performance. Moreover, asoaggation economies kick in and
clusters become brands in themselves, even snfalies within clusters may not require
quality certification as a signal to its customdrs.summarize, clusters can help firms access
information and / or resources to adopt and exmldfical process and practices. Although,
recent literature points to the importance of neksdqlocal and non-local) for performance of
firms in clusters, we also show that the structdeatures (including presence of various
institutions) contribute to the capability formatiand performance of firms.

In our study, we have also observed differencesaability building process across firms
within and outside clusters. While scale econonsesnportant for firms to leverage their
networks for capability formation in clusters, siafefirms does not play an important role in
capability formation for firms outside clusters.dgat studies have still not resolved issues
around importance of local knowledge spilloverseféo face interactions, spatial proximity,
network openness, network strength and non-locabwledge transmission for firm
performance in clusters. Kesidou and Romijn (2088ye shown that local knowledge
spillovers as more important than international wdealge transmission, whereas Weterings
and Boshma (2009) have shown that spatial proximity not as important for innovative
performance of software firms. We extend findingsf these studies by highlighting the role
of national networks. Other studies could not cepthis affect since the studies were situated
in countries or regions which are not of the saaflelndia. Our study shows that both
international customer networks as well as otheallmetworks contribute to the capability
formation of firms in clusters, whereas nationatomer capital enable knowledge transfer to
firms outside clusters. Thus, we add an additiotiahension on how knowledge flow
mechanisms ride on flows of value chains of thenfire., how non local customers
(international customer capital) as well as otloeal networks (other local network capital)
contribute to the capability formation of firms ulusters. Policies to facilitate network
building and help firms build critical processesd goractices. Incentives to network seem
desirable. In any case relaxing constraints theg teen highlighted in the study is an obvious

area of policy intervention.

Although, we consider our work as important conttitn, there are some limitations to this
study. The study was primarily cross sectionalature and we could not capture changes in
capabilities and networks of firms within and odésiclusters over a period of time. Besides,
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we could neither conceptually delineate nor emaillycestablish the nature of relationship
between process and practice capabilities as wejuality certification and share of engineers
in a firm. Given high collinearity between thesersénts, our attempt to explore this through
interaction terms has not fructified. Moreoveroimhation on thdéime of adoptiorof various
processes and practices is not available which snélzat we cannot use time elapsed as
weights as well. Such a weight could have beercartgroxy for “learning by doing”. In the
same vein, intensity/extent of adoption of process®l practices may vary across firms and is
not captured. Availability of such information wdudlso have helped us create some weights
but collecting such data on a large scale is véficdt and resource intensive. Additionally,
our study was not able to delineate the role abrimfal and formal network linkages. Both
informal and formal interactions between firms Bkely to complement each and contribute
to the knowledge flow mechanisms within clustergl(B2005). Delineation of the dynamics
of informal and formal networks in capability build would help us inform the firm strategy
as well as cluster policy better. Our analysis &0 Has not been able to explore the role
differences in the nature of competition (markeicture) played in the processes of capability
building and exploitation by firms within and outsi clusters. Some insights on this might

inform policy.
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Appendix 1
a. Computation of process and practice capabilities dff Firms

Table: Processes of IT Firms

Processes for IT firms
Requirement Analys Y/N
High Level Desig Y/N
Low Level Desigl Y/N
System Requirement Specatior Y/N
Functional Requirement Specificat Y/N
Codinc Y/N
Testing Y/N
Installatior Y/N
Post Production Supp Y/N
. 10 1if firm adoptsprocess
Process Capability Indéx Z X, where X= { ]
=) 0 otherwise
Table: Practices for IT firms
Coding Practices
Code Readabilit Y/N
Code Reusabilii Y/N
Error reductio Y/N
Speed of codir Y/N
Code Executio Y/N
Knowledge Management (KM) Practice
Testing Y/N
Bench Markini Y/N
Formal KM Sytem Y/IN
Acquiring New tool Y/N
Informal KM Practice Y/N
Security Practices
Hardware Maintenance Practi Y/IN
Data Securit Y/IN
Disaster Manageme Y/N
Physical Securit Y/N
System downtim Y/N
Human Resource (HR) Practice
Training practice Y/N
Job rotatio Y/N
Mentoring Y/N
Cross functional tear Y/N

" We interchangeably use process capability indexess capabilities and process capability asgbart
this study. Similarly, we also use practice capighihdex, practice capabilities and practice caligb
as part of this study.
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Practice Capability Index { X,  where X=

i=1

{

1if firm adoptspracticei
O otherwise
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Tables

Table 1: Distribution of Firms

S. No. Name of City Number of Firms
1 Bangalore 86
2 NCR 73
3 Pune 24
4 Other cities 60
Total 243

Table 2: Performance of IT firms across cluster andhon-cluster locations

Cluster Firms Non-cluster Firms Means are
P(\a/r;cr)i;rglaensce Standard No. of Standard No. of Sigr_1ifican-
Mean deviation firms Mean deviation firms tly different
Sales (Rs. In .
Lakhs) 8743.20 57220.15 159 532.78 1611.0( 53 Y*
Employee 52.82 139.35 156 9.96 21.15 53 Y
Productivity
Total Number | 50 1, 295.79 179 48.6 155.44 60 Yo
of Employees

**. p<0.05, *-P<0.1; Y- means are significantly fdifent;

Table 3: Differences in capability of firms with ard without quality certifications in
clusters

Capability 2.98 8( 3.10 N
Process 81 2.02 80 2.09 N
Practice 81 2.48 80 2.62 N
Percentage 75 3.47 70 3.45 N
BECS

Total 81 3.45 76 4.60 Y
employees

Table 4: Differences in capability of firms with ard without quality certifications outside
clusters

Capability 45 2.80 17 3.06 Y
Process 45 198 1p 2.13 Y
Practice 45 2.18 12 2.44 N
Percentage 34 3.14| 9 2.99 N
BECS

Total employeeyg 4% 253 12 4.02 Y
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Table 5: Performance Determinants of IT firms — Pr@ess Capabilities, Practice
Capabilities and Location

Variable Combined Sample Cluster Non-Cluster
Constant -0.334 (0.674) -1.664 (0.105) 0.237 (0.789)
Ln (Process Capab”mes) 0.700 (0051)* 0.971 (0028)** -0.334 (0493

Ln (Practice Capabilities)

0.452 (0.039)*

0.905
(0.005)**

0.314 (0.264)

Locatior

-1.281 (0.000)*

Ln (Total number of employee

0.066 (0.470)

-0.060 (0.556)

0.324 (0.030)f*

F-Statistic 15.43 (0.000)* | 7.68 (0.000)** |  2.25 (0.096)*
R 0.264 0.159 0.1355
0.246 0.139 0.0752

Adjusted R?

Chow (Test for homogeneit

2.32 (0.045)*

and * indicate significance at 1, 5 and T&rcent levels respectively

Table 6: Performance Determinants of IT firms — Capbilities, Skills, Quality
certification and Location

Combined Sample Cluster Non-Cluster
Variable
Constant 0.637 (0.346) -1.170 (0.216 1.637 (0.041)t*
Ln (Process Capabilities) 0.472 (0.094)* 0.932 (0.019)*1  -0.896 (0.039)**
Ln (Practice Capabilities) 0.237 (0.192) 0.275 (0.333) 0.435 (0.071)*
0.081 (0.411) 0.358 0.023 (0.815)
Ln (Percentage of engineers) (0.002)***
Quality dummy 0.002 (0.990) -0.297 (0.215 1.321 (0.004)*}*
Location dummy -1.421 (0.000)*** - -
Ln (Total number of 0.023 (0.794) -0.058 (0.596 0.026 (0.851
employees)
12.33 (0.000)*** 6.940 3.40 (0.011)**
F-Statistic (0.000)***
R? 0.3071 0.1730 0.2981
Adjusted R 0.2822 0.1391 0.2104
Chow Test (Test for 3.10 (0.004)*** - -
homogeneity)

** ** and * indicate significance at 1, 5 and J@rcent levels respectively
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Table 7: Differences in adoption of processes by [firms across cluster and non-cluster

locations
Test for

Cluster Non-Cluster | difference in
Processes Adopted Firms Firms Proportions
Application Development
Requirement Analysis 90 88 N (C)
High Level Design 90 72 Y (C)*
Low Level Design 83 67 Y(C)
System Requirement
Specification 87 83 N(C)
Functional Requirement
Specification 90 73 Y(C)
Coding 95 92 N(C)
Testing 95 92 N(C)
Installation 91 93 N(NC)
Post Production Support 87 90 N(NC)

*-p<0.05; Y( ): proportions are significantly difient; N(): proportions are not significantly diféat; NC-Non-cluster firms have
higher proportion; C-Cluster firms have higher puijon.

Table 8: Differences in adoption of practices by ITfirms across cluster and non-cluster

locations
Test for

Cluster Non-Cluster difference in
Practices Adopted Firms Firms Proportions
Coding Practices
Code Readability 84 60 Y (C)*
Code Reusability 87 65 Y(C)
Error Reduction 85 77 N(C)
Speed of coding 62 62 N
Code Execution 78 68 N(C)
Knowledge Management (KM) Practices
Testing 91 83 N(C)
Benchmarking 66 48 Y(C)
Formal Knowledge Management 56 45 N(C)
Acquiring new tools 84 85 N(C)
Informal KM practices 61 23 Y(C)
Security Practices
Hardware maintenance 67 57 N(C)
Data Security 83 73 N(C)
Disaster Management 71 57 N(C)
Physical Security 74 52 Y(C)
System downtime 72 50 Y(C)
Human Resources (HR) Practices
Training Practices 84 83 N(C)
Job rotation 69 60 N(C)
Mentoring 71 43 Y(C)
Cross functional teams 73 43 Y(C)

*.p<0.05; Y( )- proportions are significantly difent; N( )- proportions are not significantly difémt; NC-Non-cluster firms have
higher proportion; C-Cluster firms have higher pndgjon.
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Table 9: Comparison of Locational Advantages for ITFirms in Clusters vis-a-vis those

Outside Clusters

Advantages of locating in a cluster Type No. of | Mean | Significance
(IT industry) Firms
Cluster 176 2.94 N

Proximity to customers
Non-cluster 59 3.12

Information from competitors Cluster 17 29t N
Non-cluster 59 2.61

Information about competitors Cluster 172 3.03 Y*
Non-cluster 59 2.63

Availability of skilled labour from competitors Citer 175 3.15 Y*
Non-cluster 58 2.64

Access to skilled labour Cluster 180 3.9p Y
Non-cluster 59 3.12

Presence of hardware & software suppliers Cluster 80 1| 3.76 Y
Non-cluster 59 3.17

Better access to support services Cluster 17 3|67 Y
Non-cluster 57 3.05

Better access to training facilities Cluster 177 633. Y
Non-cluster 57 3.05

Better access to R&D Institutions Cluster 165 3.25 Y
Non-cluster 57 2.61

Better access to information on fairs & exhibitions  Cluster 174 3.57 Y
Non-cluster 59 2.69

Availability of maintenance / repair services Chrst 179 3.79 Y
Non-cluster 59 3.39

Availability of better infrastructure Cluster 181 .53 N
Non-cluster 59 3.64

*-5% level of significance; others are significantl% level; Y-means are significantly different; ieans are not significantly

different
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Table 10: Determinants of Capabilities of IT firms

11

Variable Combined Sample Cluster Firms Non-Cluster Firms
2.836 2.788 2.951 2.809 2.381 2.361
Constant (0.000)*** | (0.000)*** | (0.000)*** | (0.000)*** | (0.000)*** | (0.000)***
Ln (local customer network
capital) 0.003 (0.703)0.003 (0.698)0.001 (0.898}0.012 (0.127)0.008 (0.719)0.004 (0.848
Ln (other local network 0.031 0.024 0.018 0.082
capital) (0.015)** (0.025)** ]0.011 (0.219) (0.044)** |0.070 (0.084)* (0.046)**
Ln (national customer netwo 0.050
capital) 0.001 (0.999D.006 (0.423)-0.007 (0.379)0.002 (0.736)0.040 (0.097)F (0.041)**
Ln (other national network 0.018 0.022 0.022
capital) (0.074)* | 0.013 (0.145) (0.005)*** | (0.003)*** 0.047 (0.100)10.030 (0.324
Ln (international customer 0.019 0.015 -0.124 -0.133
network capital) -0.003 (0.721).003 (0.685) (0.002)*** (0.012)** | (0.000)*** | (0.000)***
Ln (other international -0.024 -0.028 0.171 0.180
network capital) -0.012 (0.225).014 (0.159) (0.000)*** | (0.000)*** | (0.009)*** | (0.009)***
0.049 0.034
Ln (total employees) (0.001)*** - (0.004)*** - 0.035 (0.402 -
0.039 0.042
Ln (Sales) - (0.000)*** - (0.000)*** - 0.035 (0.182
-0.145
Location dummy (0.006)*** |-0.038 (0.463] - - - -
4.97 7.62 5.83 10.63 5.20 4.74
F-Statistic (0.000)*** | (0.000)*** | (0.000)*** | (0.000)*** | (0.000)*** | (0.000)***
R-Square 0.2069 0.2592 0.1895 0.3907 0.4702 0.494
Adjusted R-Square 0.1714 0.2221 0.1452 0.354p @.379 0.3899
Chow test (Test for 2.96 2.99 - - - -
homogeneity) (0.002)*** | (0.002)***
*xx % and * indicate significance at 1, 5 and J@&rcent levels respectively
Table 11: Average number of Networks of IT firms wthin and Outside Clusters
Type of Local Networks National Networks International Networks
networks
Non- Non-
Cluster cluster Cluster | cluster Cluster | Non-cluster
Location Firms Firms Firms Firms Firms Firms
Customers 26.17 95.1 66.14 203.15 113.75 1.4
Suppliers 6.95 5.05 4.34 4.1% 2.01 0.03
Competitors 4.92 4.65 14.21 21.683 5.03 0.13
Consultants 2.39 1.53 1.32 0.78 1.35 0.08
Alliances 1.2 0.3 1.68 0.57 2.19 0,2
Industry
Associations 0.86 1.08 0.61 2.43 0.88 0.05
Government 0.38 0.35 0.63 0.1 0.2 0.02
Other units of
the firm 1.21 0.2 1.22 0.42 2.99 0.13
Total 44.09 108.27 90.1% 233.18 128.4 8,65
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Table 12: Comparison of Sources of Process relaté§howledge between IT firms within and
outside Clusters

Proportion of Proportion of
Cluster Non-cluster Test of
Important sources of ; . : .
Process Knowledge _ _Flrms o Flr_ms leferen_ce in
indicating as | indicating as a Proportions
a source source

Customer(NL) 15.48 16.48 N(NC)
Internet 13.60 33.70 Y(NC)*
Customer(B) 8.93 14.44 Y(NC)
Firm(NL) 8.80 9.81 N(NC)
Consultant(L) 8.50 5.74 Y(C)
Alliance(NL) 6.62 2.41 Y(C)
Firm(B) 6.31 6.48 N(NC)
Customer(L) 5.95 13.15 Y(NC)
Otherd(NL) 4.43 0.74 (Y(C)
Alliance(L) 4.31 3.70 N(C)
Others(L) 3.83 7.22 Y(NC)
Competitor(L) 3.76 6.11 Y(NC)
Competitor(NL) 2.49 3.89 N(NC)
Competitor(B) 2.37 0.00 Y(C)
Consultant(B) 2.25 6.48 Y(NC)
Consultant(NL) 1.58 7.41 Y(NC)
Others(B) 1.52 0.00 Y(C)
Alliance(B) 0.85 0.00 Y(C)
Y ()— Proportions are significantly different aNg )- Proportions are not significantly
different; NL- Non-local, L-local, B- Both local &on-local;
NC- means that firms outside clusters have highgpgation, C - firms within clusterg
have higher proportions
™. Others include industry associations, recruitnfeorn other firms
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Table 13: Comparison of Sources of Practice Knowlege between firms within and outside
clusters

Important sources Proportio.n of Proportion of .
; Cluster Firms Non-cluster Test of Difference
of Practice S . L - .
Knowledge Indlgatlng as a | Firms Indicating in Proportions
ource as a Source
Firm(L) 46.97 33.68 Y(C)*
Internet 9.40 28.60 Y(NC)
Customer(NL) 8.08 4.30 Y(C)
Firm(NL) 7.51 4.74 Y(C)
Customer(L) 6.84 4.56 Y(C)
Firm(B) 6.44 10.96 N(NC)
Customer(B) 6.44 7.19 Y(NC)
Otherg(L) 6.30 8.07 N(NC)
Consultant(L) 5.26 3.25 Y(C)
Alliance(L) 4.14 3.33 N(C)
Alliance(NL) 3.97 1.67 Y(C)
Others(B) 3.16 0.00 Y(C)
Others(NL) 3.13 1.32 Y(C)
Consultant(B) 2.53 5.00 Y(NC)
Consultant(NL) 1.04 4.82 Y(NC)
Alliance(B) 0.58 0.00 Y(C)
Y()- Proportions are significantly different, NfProportions are not significantly
different; NL- Non-local, L-local, B- Both local &on-local;
(NC) means that firms outside clusters have higheportion, (C) firms within
clusters have higher proportions
1- Others include suppliers, research labs, compstitecruitment from other firr
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Figure 1: An Analytical Framework
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Figure 2: Constraints in Infrastructure faced by IT Firms in Clusters and Outside Clusters
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Bottlenecks in Government Policy
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Figure 3: Constraints due to Government policy face by IT Firms In and Outside Clusters
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