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Philip Shapira:
Innovative Cluster, SMIES,
and Regiona Technology Policy

Eunjoo Oh(*Oh’): Thank you for your postive response to this e-interview. In
recent years, the economic-development research has emphasized the role of
innovation in economic grawth and the importance of regional technology policy as
an emergent method. On the basis of your recent work, this interview will focus on
some theoretical and practical issues rdlated to innovative duster and other regional
technology prograns. Firgt of all, would you explain what the common dements of
successful and innovativeregionsare?

Philip Shapira(‘ Shapira’): | appreciate the opportunity to participate in the
interview. Indeed, there has been a considerable growth of conceptud, empiricd and
policy-oriented studies which seek to understand the development of innovative
regions. Many diverse regions are discussed in this literature. However, there are
perhaps some basic commondities: innovetive regions typicaly have good levels of
human capability, knowledge, physical and technologica infrastructure, inter-
organizationd linkages, entrepreneurship, and accessto capitdl. In addition, the firms
and organizations in innovative regions are characteristicaly adgptable and flexible.
And, we often find that government hasimportant roles, ether directly or indirectly.

Y &, while there are these common fegtures it isimportant not to over-generdize.
Specific innovative regionstend dso to have asaries of digtinctive characteristics and
cgpabilities, often accumulated over time, and not eedily replicated dsewhere. For
example, factors such asthe historic role of federd research expenditures, the dimate

Philip Shapira
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towards risk-taking or the professond mohility have surely contributed towards Silicon Valey's success. But
other innovative regions have devel oped differently.

Oh: Lag year, you were degply involved as a project manager in the project titled “ Enhancing Yamacraw
Clusgter”, of which the aim is to explore the high-tech Cluster at Georgia and to suggest the strategies for
upgrading the cdluster. Could you provide some general information to us since the dugter is not so much
familiar to Korean researchers as Slicon Valley? What is the main policy suggestion for the Yamacraw
duger?

Shapira: Yameacraw isamulti-year, multi-million dollar initiative sponsored by the US sate of Georgiato
develop dusters of economic activity around the design, prototyping and commerdidization of high-capacity
broadband communications systems and embedded devices. At the core of the program is a new industry-
oriented research program and an academic-industry partnership which currently hes 25 corporate members.
The date is dso expanding the pool of graduates in relevant degree programs based on the recruitment of
additiond university faculty and sate-of-the-art curriculum development, supporting an early-stage seed fund
for invedting in new start-ups, building new research, incubator and exchange fadilities, and sponsoring a
marketing program to build Georgia s high-tech image. The overdl am of the program is to develop more
high-technology related jobsin Georgiaand, to dete, the state reports about 1400 new high tech jobs assodiated
with the Yamacraw program. What is new hereis not the sate! sinterest in trying to foster new high-tech jobs,
but its adoption of abroad, duster-based gpproach. Georgiais using the Y amacraw project to upgradeits higher
educationd foundation, research infrastructure, capabilities to support research commercidization and venture
gtartup, and university-industry linkages as well as to promote the dugtering of technology companiesin the
date

In addition to research, education and infrastructure investment, the sate has dso sponsored andytica and
prospective studies to guide the development of the Yamacraw dugter. One of these sudies, in which | was
involved, focused on the dynamics of Y amacraw-sector high+technology dusters Welooked at concentrations
of research inditutions and companies in the United States, Europe and Japan in the dectronics, information
technology, and communications sectors prioritized by Yamacraw. In the US, the leading regions for these
sectors induded Silicon Valey, Los Angdes, New Y ork, Atlanta, and Boston. We examined severd leading
regions in other countries, including Kanagawa, which is close to Tokyo, Japan, the Munich region of
Germany, and Centrd Scotland in the United Kingdom. We found important differencein the profiles of these
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regions, with contredting roles for research universties, private companies, and public agendies. For example,
in Munich, we found strong participation of companies and universties in the production of research, while
Kanagawa was dominated by a handful of larger ressarchrintensive technology companies, with universities
much less engaged in published reseerch.

Our US analysis was more detailed since data was more accessible; here we used new data mining
techniques to understand relationships between research production, patenting, clustering, and technology
employment a the metropolitan scle. Overdl, we obtained vauable indghtsinto how Y amacraw technology
firms and employment dustered geographicdly, how dusters changed over time, and the role of proximate
research and supplier-customer linkages in duster development. For Georgia, our study highlighted the
importance of leveraging the strength of Georgia Tech, the state's mgior technologica university, to imulate
other research performersin the sate and to encourage higher levels of research and commercid activity inthe
technologica domain by areaprivate companies.

Oh: At thispaint, we, | beieve, must turn to practical issues on research methods. During the duster project,
how did you identify the boundary of the duster?

Shapira: Yes, ddfining the boundaries of dugtersisamgor methodologica problem. I1dedly, dusterswill be
defined 0 as to geographicaly bound groups of companiesin inter-rdated industries and associated inditutions
thet are engaged in intenseinteractions with one anather. Y &, theredity isthet the conceptsinvolved in dusters
areusudly not easy to messure. Many researchers have resorted to quditative case sudies where judgmentsare
usd to define dugter boundaries. If well-done, this can be an excellent gpproach, particularly if it involves
informed industria sources. However, there remains both a need and a demand for consstent quantitative
definitions of duders Thisismore essily sad than done, for reasonsthat indude the limitations of data collected
onthebadgisof political juristictions or atidtical dassifications (which may not match actud dusters), thelack of
up-to-date data on many varidbles and - it must be said - the fuzziness of some duster concepts. Although we
can aartain physicd metrics such as the distance of companies from one another or the dengty of firmsin
related industries per Square kilometer, these are proxy meeaures. It is much harder to meaaure the redl linkages
between firms and organizations that result in dusters. True, input-output tables offer the possibility of assessing
economic linkages between indudtries. But, comprehensive and up-to-date input-output tables are not that
common & the regiond levd, and in case these do nat directly measure knowledge, people, and other key norn-

economic linkages
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In our recent Yamacraw project, we combined two methods. Fird, for our detailed andysis of a amall
number of innovation dusters in targeted I T sectors in the US, Europe and Jgpan, we usad a mixed-methods
goproach. We did use bibliometric data mining to identify the leading regions for research production in the
Y amacraw technology domain. But we o reviewed other secondary sources, indluding welb-basad resources,
to hone our sdection. Thiswas amore quditative goproach. Second, for alarge-scde andysis of dudteringin
the Yamacraw IT domain in the US, we combined bibliometric and patent data mining, employment in
targeted 4-digit industries, and measures of the concentration of research producersfor 133 metropoliten aress.
Thiswas aquantitative gpproach. We were able to distinguish significant variationsin research output, research
concentration and employment growth among the metropolitan areas examined.

Oh: Regional economics has always emphasized localization economies and historic traditions of regions.
Briefly speaking, long history of specific industry leadsto the formation of specialized assets and networks that
in turn strengthen the competitiveness of region. Once agglomeration economies occur, the region grows
again, defeating other regions. This feature sometimes frudtrates regional planners and governments in new
regions. How do you think Yamacraw cluster in this regard? All regions of Georgia, even Atlanta, are
relatively newin high-tech industry. Do you think the duster overcomesthis problent? If so, how did they (firms
or public organizations) make initial step? What do you think regional planners who warnt to promote high-
techindugtry in relatively new regions?

Shapira: | agree tha the accumulation of capabilities, knowledge and assets over time, when combined
with current advantages of agglomeration, scae, spedidization, and leadership, help in maintaining the position
of leading regions. However, nothing is for ever and change is possible For example, during the twentieth
century, there has been convergence in the economic fortunes of the mgjor US regions, at least as meesured by
per capitaincome. Smilarly, a the sate leve, there has been a broad dedine in per capitaincome digparities
between the US dates. Some long-established innovative regions, such as New England, have continued to
maintain leading positions, adjusting to if not a the vanguard of cydes of technologicd development. Once
prominent agglomeration economies such as Pittsburgh or Cleveland lost their earlier technologica and
competitive advantage in metd and meachinery industries, and now seek to moveinto new aress of technology
and advanced sarvices. Other regions, paticularly in the South and West, have emerged, certainly with new
agolomeration advantages as they have grown in Sze and in many cases with srong innovation capabilities
Examples of these new innovation regionsindude North Caralina s Research Triangleand Audtin, Texas.
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The Atlanta metropolitan region in Georgiais dso aregion that has changed its position, adding more than
2.1 million new residents over the last three decades. Atlanta has established itsdf as mgor location for
corporate headquarters, advanced business sarvices and logistics and is emerging as a new locetion for
innovation and venture start-ups in sdected technologicd aress. Interestingly, Atlanta has nat built its growth
on dearly defined specidized indudtrid dugters; in fact, the metropolitan economy israther diversified. Rather,
Atlantd s devel opment arguably owes muich to its openness and willingness to change, which hes dlowed it to
build its human capitd base through the atraction of meny skilled immigrants from throughout the United
Sates and internationaly. Only now, in a subsequent stage of devdlopment accderation, are state and locd
organizations active in trying to promote duster targets through programs such as the Yamecraw initidive in
advanced telecommunications technologies as well as other programs in life sciences and other emerging
fidds

| think the message here is that regiond change is possble and that planners can contribute to this. But
srategies for economic development and the promation of innovation are going to be different in specific
places. The promoation of dusters is not the only instrument in the development toolbox, even though these
days it gets a greet ded of atention. There are other strategies too, which combine in varying ways the
development of humen capitd, knowledge, infrastructure, technology, inward investment, entrepreneurship
and other components, without necessaxily being forced into the duster mantra. In this sense, planners need to
think broadly and creetively. They should be aware of strategies tried esawhere, but they then need to
customize and fadilitate gopropriate and ditinctive approaches suitable to their own region.

Oh: On the other hand, the other face of agglomeration economies might be path-dependence and lock-in.
How could regional duster avoid this problent? What should regional government do?

Shapira: Well, depending on where a region is in development terms and where it is headed, path
dependency and lock-in could be either good or bad! Path dependency is often used to explain the sustained use
of inefficient indtitutions and technologies even when more efficient dternatives are available. Proponents of
the theory argue that sub-optima solutions can be maintained or “locked-in® due to compensating network
externdities, market or politica power, or the high-start up barriers faced by competitors. From a regiond
view, these concepts have been used to rationdize why established technologicd regions continue to maintain
leadership positions and aso why other regions dedline because they are unable to adjust to new competitive or
technologicdl redlities.
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The caution here is that today’s leading regions cannot rest on their laurds, nor should al lagging regions
regard ther lack of development as inevitable. For regiond planners and agencies, perhaps there are four
important points here. Fird, there is a need to understand and continuoudy monitor and benchmark current
strengths and wesknessesin regiond innovation systems. Second, be prospective - in other words, to scan other
grategic intdligence cgpdbilities in the region’s businesses and indiitutions to assess future chalenges and
opportunities. Third, to be a catdyst for change - to promote organizationd and strategic adaptation and
devdlopment in the regiona innovation system. Findly, be persstent. This is particularly true in lagging
regions, which by definition often have histories of failure. New srategieswill generaly take condderabletime
and invesment to cometo fruition.

Oh: Also, you have studied the US Manufacturing Extenson Program which aims at the modernization of
small and medium-sized enterprise (SVIES). What does modernization mean? Can you explain the background
and outcomes of this program? And, the role of public organizations, local and federal governments,
universities, and others?

Shapira: In the United States, asin other countries, mast manufacturing companies are SVIEs with fewer
than 500 employess. There are about 350,000 manufacturing SMESs in the US. Many of these smdler firms
find it difficult to introduce modern manufacturing technologies and methods. Often, smdler firms lack
information, expertise, time, money, and confidence to upgrade their manufacturing operations. At the same
time, private consultants, equipment vendors, universities, and other assi stance sources often overlook or cannot
economicaly serve the needs of amdler firms. System-level factors, such as the lack of standardization,
regulatory impediments, wesknesses in financia mechanisms, and poorly organized inter-firm relationships,
can dso congrain the pace of technologicd diffusion and investmentt.

The Manufacturing Extendon Partnership (MEP) focuses on the needs of US manufacturing SMEs and
encourages them to modernize their operations and improve their business strategies, technologies, and
cgpabilities Building on prior state programs, thereis now a nationwide network of more than 60 MEP centers
in the US. These centers provide SMEswith access to expert gaff, qudified consultants, partner organizations,
and other services in such aress as Strategic management, lean manufacturing, product development, process
improvement, marketing, training, and environment. The saff who work in the centers typicaly have prior
business and industry experience and are able to undertake a wide range of one-on-one consultations and
projects with SMEs. The MEP program is run as a collaborative initiative between federa and state
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governments; it dso involves nonHprofit organizations, academic ingtitutions, and industry groups. The MEP's
federd sponsor is the Nationd Ingtitute of Standards and Technology in the US Department of Commerce.
Overdl, the program aimsfor the federd government, states and private fee revenues to each cover about one-
third of program costs, dthough in practice budget sourcesvary by individua centers.

Over thelagt few years, | have completed a number of assessment and evauation studies of the MEP and
aso similar programs Jepan, Europe and other countries. Many of these studies are available on the web site of
aproject | direct, the Georgia Tech Policy Prgject on Industrid Modernization - www.cherry.gatech.edw/mod.
Overdl, we have found that the MEP approach, which is decentrdized, flexible and highly customized to
specific SME needs and regiond drcumgtances, is effective in simulaing smdler firms to modernize and
upgrade. Although there are sometimes big successes, the MEP program’ s focus on “incrementa technology”
modtly leads to smdl improvements across many firms. Over time, these smdl improvements accumulate and
help to strengthen regiond innovation systems, dusters and the netiond economy.

The MEP has been regarded as a modd program, involving strong public-private partnerships, demend-
driven services, and a concern to promote program qudity and improvement. The program has attracted
internationa recognition. The MEP's cost is modest - the federal contribution is just over $100 million
annudly, but studies do suggest that it is cost-€effective. Ironicdly, the adminigtration’s budget request for next
year proposss to dradticaly cut back the program. Program advocates point to the MEP's successes and dso
the continued need for the program, with US manufacturing now under continued pressure from low-wage
competitors. The US Congressis il debating whether to restore the MEP sfunding. It would be amgjor loss
if the programiscut.

Oh: You have been actively engaged in several non-USA research indiitutes. You were a visiting researcher
at the Japan Inditute of Labor and are now visiting the Fraunhofer Indtitute for Systems and Innovation
Research, Germany. What are the main differences between Japan, Germany, and America in terns of the
rolesof incubators, technology centers, and universties?

Shapira: Thisisahig question! We are taking here of the world's three largest economies and biggest
R&D spenderd As you might expect, there are numerous important historica differences in the nationd
innovation sysems of the US, Japan and Germany. These are wdl-known, induding contrasts in the role of
government, defense spending, decision-making systems for science and technology, the organization of
universities, environments for risk-taking and research commercidization, and labor markets for skilled
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stientistsand engineers.

Today, it is interesting to see how dl three countries pursue similar gods, for example to promote
commercid spin-offs from university research or develop new centers for emerging biotechnologies and
nanotechnologies. On the surface, the goproaches being used tend to look similar, with Japan and German often
modding programs, centers or incubators on US modds. And, certainly the qudity of the research itsdlf can be
superbin al three countries. However, you don't have to scratch too hard to seethat there are mgor differences
in organization and operationinterms of research activities

In the US, universities are typicdly organized a the state level or run as private inditutions. This dlows
them a great ded of flexibility compared with their Japanese counterparts, where university education hes
tended to be centraly managed from Tokyo. In Germany, public universities are controlled at the sate levd,
but they have tended in the padt to be rather constent in their emphasis on traditiond ways of organizing
disciplines, teaching, and research.

Recent reforms give Japanese public universities more autonomy. How these universities will evolvein the
future remains to be seen. For now, there are ill many formd and informd constraints to changing how
universties engage with industry in Japan. Additiondly, dthough there are many incubators in Japan, it is ill
quite difficult in Japan to encourage young scientists to be engaged in research-based spintout companies. In
Germany, universities have been under great pressure to reform, and this is beginning to have an effect.
Germany dso has many technology incubators and some gpparent success with new programsto promote bio-
regions. Y, in many mgor universities and large public research inditutes in Germany, researchers are often
rather cautious about these new gpproaches. However, current budget congtraintsin Germany are likdly to give
afurther sour to encouraging greeter research entrepreneurship.

Meanwhile, the USis perhaps il in a stage of recovery and adjustment from the dot.com bust. Many US
universties saw great expansonsin funding during the 1990s, dlowing them to build new research programs,
fadilities, courses and incubators. Today, an adjusment is underway to less rapid rates of growth. Although
research funding is plentiful in life sciences and there are increeses in targeted areas such as nanotechnology
and homeland security, other ressarch fidds are beginning to be squeezed. The dimate for research-based sart-
ups continues to be tough. Y &, there is much reason for optimism. The US is a the Stage of the palitical and
business cycdlewherethe initiaiveis now returning to the state and regiond level. Despite budget issues, | think
we will see an interesting array of new dtate policies and programs over the next few yearsin the search for
fresh modd sto promoteinnovation.
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Rethinking Regional Innovation and Change: Path Dependency or Regional Breakthrough?(co—edited with Fuchs, Kluwer, forthcoming)

Learning from Science and Technology Policy Evaluation (co—edited with Kuhimann, Edward Elgar, 2003)

Innovation in Production: The Adoption and Impacts of New Manufacturing Concepts in German Industry (co—edited with Lay and
Wengel, Physica—Verlag , 1999)

R&D Workers: Managing Research and Development in Britain, Germany, Japan, and the United States (Quorum Books, 1995)

Planning for Cities and Regions in Japan (co—edited with Masser and Edgington, Liverpool University Press, 1994)

“Evaluating a large—scale research and development program in Japan,” International Journal of Technology Management (2003)

“Linking research production and development outcomes at the regional level” Research Evaluation (2003, with J. Youtie and S.
Mohapatra)

“Technology Policy Reinvented,” Research Policy (2001)
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Oh: Could youtdll usabout your current research and future plan? Thank you very much.

Shapira: | am pleased to let you know that | have just completed work on a new co-edited book with
Professor Stefan Kuhimann of the Fraunhofer 1. Thetitle is Learning from Science and Technology Policy
Evaluation and it is published by Edward Elgar. A second volume, co-edited with Gerhard Fuchs, on
Rethinking Regiond Innovation and Change: Path Dependency or Regiond Breakthrough? will be published
by Kluwer towards the end of the year. Both books are the products of US-European research and policy
collaboration networksthet | and colleagues have been working on over the past few years. | hope to continue
to help build such networks and develop further internationd linkages between Georgia Tech and other
indtitutions, including greater involvement with colleagues from Asa and dsewhere. | find internationa
exchangeto be extremdy hdpful in testing and devel oping innovative research and policy concepts

Much of my current research and policy work has astrong internationa dimension. Thisyear, | amdirecting
alarge study to measure knowledge content in leading sectors of the Mdaysian economy. | am co-managing
the Midsize Cities Technology Development Initiative, which involves efforts to promote dustering, best
practices, and internationd benchmarking. Eight US and Europeen ditiesareinvolved inthis project. | dso have
had asmdl role in a project looking a Kored s transformation to a knowledge economy. Other US projects
involve assessments of manufacturing extension and menufacturing technology diffusion in Georgia and an
evaluation of the economic devel opment impacts of the promoation of Internet accessat the regiond leve.

For the future: | expect to continue to develop research, policy and writing projects around the themes of
technology, innovation, knowledge, space, and palicy.
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