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What is a Technological Cluster? 

A technological cluster is a geographical
concentration of related technology firms
including competitors, suppliers, distributors,
and customers; usually around scientific
research centers and universities. For
instance, in Europe, watchmakers clustered
in Switzerland and fashion designers in
Paris. In the United States, well known clus-
ters include Detroit for the automotive indus-
try, Hollywood for motion pictures, New
York City for financial services and advertis-
ing, and Silicon Valley for electronics.
Silicon Valley is a commonly used nickname
for the southern part of the San Francisco
Bay Area in northern California, originally
referring to the concentration of silicon chip
innovators and manufacturers, but eventually
becoming a metaphor for the entire concen-
tration of high-tech businesses. Thousands of
high technology companies are headquar-
tered in Silicon Valley.  Among the recently
constituted clusters is Bangalore, called the
Silicon Valley of India due to the large con-

centration of technology companies. 

A functioning technological cluster is com-
posed of a number of players that work in
concert to create a highly innovative and
productive environment for the growth of the
existing and creation of new businesses in
the cluster.  Figure 1 depicts the key players
and structure of an effective cluster.  The lit-
erature dealing with innovation in technolo-
gy clusters has been studied under a variety
of topics such as ‘geographical clusters’,
‘industrial districts’, ‘industrial parks’, ‘inno-
vation zones’, ‘learning regions’, and ‘inno-
vation milieus’.

From a technology point of view, a cluster
may be viewed as a multiple, overlapping
ongoing and lagged technology initiatives.
For example, Silicon Valley has seen a clus-
ter of technology evolution across semicon-
ductors, computing, software and informa-
tion technology, and entertainment media
projects, products and services. Within a
technological cluster technology projects will
emerge and diffuse over time following a

life-cycle with four stages (Pouder and St.
John 1996): 

1. Origination – creating new products
and services

2. Expansion – growing products and 
services

3. Convergence –maturing products
and services

4. Reorientation– shifting to other tech-
nologies; or decline if reorientation
does not occur.   

A growing cluster signals an opportunity
and its success helps to attract rivals and
other related businesses and create an
inflow of talented workforce to the area.
The evolution of a cluster is significantly
affected by local, regional or national poli-
cies which could facilitate or hamper effec-
tive functioning of the cluster.

Why focus on Clusters?

Globalization has created fierce competition
among regional economies.  In the healthy
regions, competitiveness and economic
growth is driven by strategies that are
focused on promoting innovation, often in
clusters of inter-related industries.  In recent
years hundreds of cluster initiatives have
been launched in various regions of the
world.  In a global survey in 2003, more
than 500 cluster initiatives were identified.
About half of the initiatives are driven by
local or national governmental organizations
(Solvell, et.al. 2003).  In the US, the Council
on Competitiveness created the "Clusters of
Innovation" Initiative, in conjunction with the
Institute for Strategy and Competitiveness at
the Harvard Business School, led by Michael
Porter, to support cluster analysis and track
economic and innovation performance of US
clusters over time.  The Institute conducted
an assessment of New Jersey’s life sciences
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Introduction

Although technology clusters are not a new phenomenon, there is a surge of interest
in clustering and strategies for cluster development by regional planners and eco-
nomic development authorities. What is driving this renewed interest? Globalization
of the value chain functions has opened up the opportunity for many developing
regions to focus on technology clusters as a means of creating competitive advan-
tage to attract and maintain high-tech corporations and increase economic develop-
ment and growth of their regions. Bangalore is a shining example of a new and
highly successful technological cluster attracting many high-tech corporations to the
area. A global survey in 2003 identified more than 500 cluster initiatives around
the world. Competing firms often cluster in the same geographic area, to have
access to the opportunities and resources present in that area. Geographical prox-
imity also facilitates interactions among researchers and engineers and is conducive
to more innovations. There is evidence that knowledge spillovers in technology clus-
ters contribute to an increased rate of innovation leading to creation and growth of
new businesses. Companies moving to new clusters contribute to and benefit from
these spillovers. Consequently, understanding the factors that drive the increased
innovation is of great interest to R&D managers and could be a source of competi-
tive advantage for corporations.



cluster in 2003 and made recommendations
on ways to enhance its growth (Porter,
2003).

Many states have adopted cluster strategies
to support specific technologies and to
improve their economic development. For
instance, the Texas legislature has passed a
law which requires the state’s economic
development agency to identify and promote
regional and statewide industry clusters.
Other states with similar approaches include
Kentucky, Louisiana, Maine, Oregon,
Pennsylvania, Rhode Island, and
Washington. In addition, some states have
adopted cluster approaches by executive
orders or strategic plans. For instance,
Massachusetts had a plan, "Towards a New
Prosperity: Building Regional
Competitiveness", which includes cluster
strategies (Krishna, 2002). In the UK, pro-
moting cluster development has become a
main component of the government’s com-
petitiveness policies and an essential part of
the regional development policy (DETR
2000).  Mobilizing the potential clusters in
the EU is seen as critical to achieve the
ambitious goal of the Lisbon Agenda to
make Europe a competitive and dynamic
knowledge based economy (European
Council 2000).  

The increased interest in cluster development
is driven by a desire on the part of regional
development authorities for economic
growth. There are generally three advan-
tages for a company to locate in a cluster.
The first advantage is the presence of a
large labor pool due to the geographical

concentration of firms in the same industry
or in closely related ones.  The second
advantage is the availability of related mate-
rials and other inputs at lower costs.  These
inputs include tangibles, like raw material
and supplies, and intangibles like consulta-
tions and collaboration.  The third advan-
tage is the intensity of knowledge exchange
that can lead to knowledge spillovers
between nearby firms and institutions in the
cluster.  While the first two advantages of
clustering have an indirect effect on the inno-
vation output of a cluster, the third one has a
direct effect on the innovation process of
people and firms located in a cluster.
Clustering can bring a wide range of other
benefits to both businesses involved and the
wider economy of the region (UK DTI,
2002).   These benefits include:

• Increased levels of expertise. Due to
close interactions, clusters provide
companies with an opportunity for
inter-firm learning and greater depth
of understanding of their supply chain.  

• Ability of firms to draw together com-
plementary skills. Companies in a
cluster can pull together complimenta-
ry resources to tackle more complex
projects that as individual units they
would be unable to do.

• Potential for economies of scale.
Companies in a cluster can pull
together demand for various raw
materials to benefit from economies of
scale in purchasing such material and
to attract bulk discounts.

• Strengthening social and other infor-
mal links. Interactions in a cluster
strengthen professional, social and
informal linkages among the entities
and the individuals leading to the cre-
ation of new ideas, new products and
services and new businesses.

• Improved information flow within a
cluster. Opportunities for face-to-face
interactions and other communications
mechanisms within clusters improve
information flow helping innovators to
have access to latest technology and
market information, rapidly and effi-
ciently. For example, venture capitalist
can more easily screen and judge the
good entrepreneurs, and in general,
businesses can identify who provides
good support services.

• Development of the infrastructure.
Technology clusters enable develop-
ment of physical infrastructure, e.g.
communications and transportation
facilities, as well as support services
such as professional, legal and finan-
cial.

What Makes a Successful Cluster?

Although clusters are different in many
aspects, successful clusters share a number
of common features.   According to a recent
study by the UK Department of Trade and
Industry (UK DTI, 2002), these common fea-
tures are divided into three groups as fol-
lows:

Critical Success Factors: 

• Presence of functioning networks and
partnerships. Strong professional,
social and informal networks are fun-
damental to the effectiveness of a clus-
ter.  Such networks may naturally
develop within a cluster or be facilitat-
ed and promoted by intermediaries
such as local associations, technology
clubs or governmental agencies. 

• A strong innovation base, with sup-
porting R&D activities.  Universities
and research institutions are often the
hubs for new ideas and basic
research in the growing clusters.  For
example, Stanford continues to be a
critical innovation base for Silicon
Valley. 

• Existence of a strong skills base.  A
highly skilled and mobile workforce

Continued on next page

Figure 1.  Technological Cluster



ensures flow of information and devel-
opment of new ideas.

Contributing Success Factors:

• An adequate physical infrastructure.
Physical infrastructure plays a signifi-
cant role in attracting companies to a
cluster as well as facilitating interac-
tions among the companies.  The
authorities in India recognized the
importance of the infrastructure.
Without adequate infrastructure, many
multinationals with operations in
Bangalore would have been reluctant
or unable to set up operations there. 

• Presence of large firms. Large firms act
as anchors creating a viable economic
base for the cluster to evolve.

• A strong entrepreneurial culture.
Clusters grow with the creation of new
businesses.  A culture of entrepreneur-
ship and risk taking encourages start
ups and investment in R&D. 

• Access to sources of finance.  New
technology start ups often can not sur-
vive without external sources of fund-
ing.  Presence and willingness of VC’s
to invest in new start ups in a cluster is
essential to the market success of new
ideas and new entrepreneurs.
Government policies often play a sig-
nificant role in facilitating and provid-
ing financial support to new start ups
in such clusters.

Complementary Success Factors:

Other factors such as presence of support
services and general economic conditions
could also affect the functioning of a cluster. 

Clusters’ Innovation Output

There is general agreement among
researchers that technology clusters have
higher innovation output.  Much of the
recent studies have been focused on identify-
ing what contributes to this higher rate of
innovation. Many researchers have attrib-
uted the increased innovation output of clus-
ters to knowledge spillovers within the clus-
ters.  Some studies have used patent counts
as a measure of the innovation output illus-
trating that companies within clusters gener-
ally produce more patents from their R&D
investments than those outside the clusters.
Jaffe (1989) used a "knowledge production
function" to demonstrate that clustering does
affect innovation.  He showed that the total
relevant activities of other firms influencing

innovation of a particular firm can be repre-
sented by a "potential spillover pool" which
is the weighted sum of the other firms’ R&D
investments, with weights proportional to the
proximity of the firms to the one under con-
sideration.   He also used this model to
measure spillovers between neighboring
firms and universities using States as units
for clusters (1989).  Furman and Porter
(2002) studied clusters’ innovative perform-
ance and related the number of patents gen-
erated by a cluster to the R&D expenditures
of the firms and universities in those clusters.

Other researchers have studies innovative
activities of clusters from their socio-cultural
perspective.  For instance Saxenian (1994)
studied and compared the effect of cultural
differences on Silicon Valley and Route 128
in Boston.  From these studies one thing is
clear; there is significant spillover of knowl-
edge in technological clusters.

Factors Influencing Innovation in
Technological Clusters

While clustering of firms can lead to
increased innovation, little is known as to
the specific factors that drive the increased
innovation output of technological clusters.
This is an area of our current research.  In a
recent survey of inventors in the telecom
industry, we found the following factors to
have significant influence on the inventors in
clusters for coming up with their inventions
as compared to those not in clusters (Ibrahim
and Fallah, 2005):

• Interacting with subject matter experts
in the local area.

• Personal relationships developed with
other researchers in the local area.

• Having interactions with customers,
suppliers, competitors who are present
in the local area.

• Brainstorming sessions with people in
the local area.

• Informal meeting with people in the
local area.

• Observing products or prototypes that
are developed in the local area.

• Knowledge gained from tracking state
of the art innovations in the local
area.

• Knowledge sharing sessions with 
people in the local area.

• Being presented with a problem or
need locally.

• The working environment of the local
area.

These factors point to the importance of
access to tacit knowledge for innovation
which can be gained in face-to-face interac-
tions and the fact that opportunities for such
interactions are much more for those in a
technological cluster than those in isolated
areas. The working environment of the clus-
ters was rated as having the greatest influ-
ence on innovation, which points to some of
the intangible attributes and motivators of
creativity that exist by simply being in a
vibrant and active geographical area.
Corporate executives and managers can
promote creativity and innovation in their
organizations by focusing on the practices
that mostly influence the inventors.  

Factors that did not seem to matter whether
or not the inventors were in clusters include:

• Accessing publications or papers from
local authors.

• Attending presentations or lectures in
the local area.

• Formal meetings with people in the
local area.

• Conferences, seminars and/or work-
shops in the local area. 

• Social gatherings in the local area.

These factors indicate that people can
access explicit knowledge such as publica-
tions virtually from anywhere.  One does not
have to be in a cluster to access publica-
tions, or attend seminars or conferences.

A functioning technological cluster is composed of a

number of players that work in concert to create a highly

innovative and productive environment for the growth of the

existing and creation of new businesses in the cluster.



Furthermore, while informal knowledge shar-
ing plays a significant role, social gatherings
by themselves don’t seem to contribute much
to innovation.

Implications for Regional Policies

The globalization of the value chain has cre-
ated intense competition among the multina-
tionals, forcing them to look for opportunities
anywhere in the world where they can
achieve or sustain a competitive advantage.
Outsourcing and off-shoring, while driven by
the need to access cheaper resources, are
moving up the value chain to contract R&D.
This has opened up the opportunity for many
developing countries to focus on cluster devel-
opment as a means to advance their techno-
logical capabilities and grow their
economies.  Observing the success of India
with Bangalore,  China is developing a num-
ber of industrial parks.  The regional competi-
tion puts many existing clusters at risk of
decline if policy makers and regional plan-
ners do not take the steps to improve the
effective functioning of these clusters or create
mechanisms for re-orientation of the clusters.
Two recent cases illustrate this point.  Last
year Californians approved a $3Billion dollar
bond issue to invest in private stem-cell
research.  This initiative is likely to reorient
much of Silicon Valley toward bio-tech inno-
vation.  The scale of investment is also likely
to attract the best researchers to California.
This reorientation will backfill the recent loss-
es of high-tech jobs and creates new opportu-
nities in Silicon Valley.  Another example is
the contrast between Texas and New Jersey.
Texas has aggressively pursued cluster strate-
gies for six technologies, one of which is

information and communications.  New
Jersey, on the other hand, has no strategy to
maintain and grow its telecom cluster.  As a
result, Texas has continued to grow its tele-
com sector even in a period of industry
downturn, while New Jersey’s telecom sector
continues to decline.  As shown in Table 1,
Texas more than doubled its telecom patent
output per year between 1996 and 2004,
moving from 5th place to 2nd place after
California, in the top ten ranking of the
states. In the same period, New Jersey
dropped from 2nd position to 4th position.
New Jersey still has a significant base of tele-
com innovation.  But, in the absence of a
strategy to reinvigorate this cluster, its capa-
bilities will continue to erode.  ■

NUMBER OF TELECOM PATENTS
RANK

1
2
3
4
5
6
7
8
9

10

State Year 1996 State Year 2004

California 1489 California 3785
New Jersey 628 Texas 1124
Illinois 574 New York 976
New York 574 New Jersey 949
Texas 517 Illinois 744
Florida 402 Massachusetts 658
Massachusetts 322 Florida 534
Maryland 212 North Carolina 441
Arizona 202 Maryland 318
North Carolina 190 Arizona 278

Source of Data: USPTO

Table 1. Ranking of the Top 10 States by Telecommunication Patents
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