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Technology clusters are regional concentrations of private and
public R&D and production capabilities, including pools of
skilled labor, research facilities, and partnership mechanisms
for research and production scale-up. To understand the role of
regional clusters as a key element of technology-based
economic growth policy, three questions must be answered:
 What drives cluster formation?
 What are the economic impacts of clusters?
 What policies can be implemented at the federal level

to promote and leverage cluster formation and growth?
Both theory and empirical evidence indicate that several
forces drive cluster formation. Local costs and localized
endowments of specific economic assets play a key role in
cluster formation and development.1 In addition to these initial
conditions, industry participants co-locate to gain access to
specialized supply networks, concentrations of specialized and
skilled labor, and, perhaps most important from a federal
perspective, absorb knowledge spillovers.2
Moreover, substantial evidence exists that indicates limits to
the geographic spread of such spillovers. This evidence focuses
on the key distinction between information that is easily
written down (i.e., codified) and vital new technical knowledge
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that is the result of breakthrough research. The latter is “tacit”
in nature, which means such knowledge is in the heads of
scientists that performed the breakthrough research. Tacit
knowledge is therefore costly to transfer because it requires
person-to-person contact. This fact imposes a geographic limit
to the extent of knowledge spillovers and creates an incentive
to invest in research clusters. Within these clusters the cost of
transferring knowledge from one researcher to another or from
laboratory to commercialization will be lower. Research even
indicates that distance matters for the transfer of codified
information embodied in, for example, patents,3,4 although the
role of distance in the diffusion of codified information may be
diminishing.5 Finally, novel clusters develop in regions that are
geographically distinct centers of breakthrough patenting and
subsequent innovations in a specific technological area.6
Once formed, clusters have a strong positive impact on
regional economic and business performance. Clusters increase
new business formation and employment and increase the
chances that start-up businesses will survive.7 Further, regions
with strong clusters experience faster wage growth and higher
levels of patenting.8 Diversity within clusters creates broader
opportunities for multiple categories of talented workers. 9
These lower entry barriers provide incentives for talent to
cluster, which in turn drives future location choice for high-tech
industry needing diversified talent pools. The result for the
local economy is a higher average income level.
Just as pools of highly skilled labor creates demand for
multiple categories of talented workers, they also lower the
cost of applying new knowledge for the development and
commercialization of new products. Regions that attract “star
scientists” experience more business start-ups than in
traditional industry structures. The firms that are affiliated with
“star scientists” have a positive impact on other firms in regions
where they are located and create higher-value patents,
produce more innovative products, create more jobs,10 and
undergo more frequent and successful initial public stock
offerings (IPOs).11
While there is substantial evidence that clusters have a strong
and positive impact on innovation and economic performance,
there are a number of significant concerns about current
cluster development strategies, particularly when viewed from
a federal perspective. Perhaps most significant is the policy
objective to create new clusters through direct development
2
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assistance. Evidence indicates that “most large-scale placeoriented policies have had little discernible impact.”12 This can
be attributed to the fact that there are significant barriers to
overcome when attempting to create a new cluster. One policy
implication is that important federal investments in traditional
infrastructure such as transportation should be undertaken for
the inherent value of the infrastructure rather than as a
specific instrument for cluster formation.
However, this does not mean that there is no role for the
federal government in cluster formation. As discussed above,
there is extensive evidence that demonstrates the local nature
of knowledge spillovers and the role of knowledge formation
and human capital development in driving cluster formation.
Policies that implement the widely recognized federal role in
supporting research, knowledge creation, and human capital
development can be an essential instrument for cluster
formation by enhancing innovation and economic
performance. When these activities are clearly tied to
industry’s research needs, the potential for benefit is
substantial. Public-private partnerships in general and
government/industry/university cooperation in particular have
demonstrated the capability of delivering these positive
economic impacts.13
Even so, evidence indicates that there are a number of
challenges that these partnerships must confront in order to
deliver upon their promise. Key challenges include research
project selection, research portfolio management, and
efficient transfer of scientific and technical knowledge the
scientific research enterprise to industry. Public-private
partnerships must overcome the disconnect between
academic scientists who are the recipients of the majority of
Federal R&D funding and industry that creates novel products
and services based on scientific advances and then
commercializes them. Partnerships must also integrate
traditionally separate scientific disciplines to address the
challenges in creating modern complex technology systems
such as nanomanufacturing, biotechnology, or other crossdisciplinary technologies.
History has shown that research agendas and project
selection have been frequent sources of tension in
university/industry consortia;14 specifically, the negotiation of
intellectual property rights has been a costly and significant
barrier to cooperation.15 Within these partnerships there have
3
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remained significant costs and barriers to the transfer of
academic research results to the industrial environment.16
Beyond the funding of research, a key federal role in
supporting public-private consortia will be to act as an
honest broker to ensure the integrity of the research
agenda.
Research consortia—particularly when guided by agreed
upon technology roadmaps—have been an effective means
to channel industry resources into universities without
changing the fundamental quality of university research.
These technology roadmaps serve as a highly valuable tools
to leverage investments, yet leave the “maximum freedom
and intellectual initiative with individual academic
researchers.” 17 Those partnerships that also leverage
location scale and scope economies and facilitate the
transfer of tacit knowledge by bringing together
government, academic, and industry scientists to work
together in a common research center will increase the
efficiency of subsequent technology transfer. In summary,
federally-sponsored and industry-led consortia act as vital
“buffer institutions” between academic and industrial
research, and can overcome incompatibilities between
industry and academia and thereby leverage the capabilities
of each.
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