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Abstract Why is it that Kyoto, ancient cultural capital of Japan, a conservative and
traditional place in many ways, manages to produce Japan’s most innovative (and profitable)
high technology entrepreneurial firms? Further, what causes regions such as Kyoto to create a
self-sustaining critical mass, or cluster, of new venture start-ups in emerging sectors? Can this
success in ‘clustering’ entrepreneurial businesses be replicated elsewhere? For example, what are
the most effective ways to encourage new start-ups and connect fledgling firms to critical
resources? The findings herein are based primarily on original case study survey and interview
data from 29 life science start-ups and the entrepreneurs at their helms, representing more than
half of all life science start-ups in Kyoto. I identify best practices in firm-level strategy and
entrepreneurship policy in what I call the Kyoto Model of Entrepreneurship and Innovation,
highlighting entrepreneurial case studies of successful start-ups. I also analyze factors leading
to successful new business clusterization through analysis of entrepreneurial social networks
and resource environments. Situating the findings within national innovation and entrepre-
neurship policies in Japan, I present a new model for regional innovation systems (RIS) and
cluster emergence. I also include brief comparisons to life science clusters (and want-to-be clus-
ters) in Japan and the United States, based on additional original survey and interview
research in other regional clusters in each country.
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Introduction

Kyoto, Japan’s ancient cultural capital, is a historical center of artisanal textiles and
pottery. The culture of the region is socially conservative, insular in many ways, and
its inhabitants hold a special reverence for tradition. Kyoto is also a vibrant high
technology based region, home to Japan’s most famous upstart firms and the entre-
preneurs at their helms.1 Somehow this region has managed to create a critical mass,
or cluster, of new life science businesses, that is, enough firms to maintain and
produce continued new firm start-ups over time. Kyoto is a city awash in these curious
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contradictions—conservative, yet frontier-oriented, old, yet cutting edge. Out of
these contradictions the region produces a dynamic mix or balance, a tsuriawase of
sorts. In sum, the economic dynamism in the region has continuously produced
highly profitable entrepreneurial firms2 in many high tech sectors, leading to a self-
sustaining critical mass of firms, or cluster.3 The term ‘cluster’ has become a popular
way of describing the concentration of innovative activity in certain local communi-
ties, and much research has sprung up around examining clusters.4

Clusters are geographically concentrated economic activities organized around
a single or several overlapping fields (e.g. software, nanotechnology). In clusters,
the bulk of benefits from local production remain in the region, for example,
through supporting high standards of living for the local workforce. Further, indus-
trial clusters have important multiplier effects for the local communities within
which they are embedded, such as being an important source of employment in
other/supporting sectors as well as a source of tax revenue for local governments.
For example, while other regions in Japan continued to falter at the end of the
recessionary 1990s, Kyoto’s exports increased, while imports to the region
remained stable. This high export to import ratio is one way of quantifying a
region’s degree of clusterization, as Figure 1 illustrates.
Figure 1. Kyoto prefecture export/import comparison 1996–2000.Source: 2002 SME White paper (in Japanese).Why do Kyoto and a handful of regions across the globe create and sustain
dynamic clusters of entrepreneurial activity, while so many other regions fail? Look-
ing at the basic ingredients for high technology and life science clusterization—
research-oriented universities, existing skilled workforce, presence of incubators,
sources of capital, and the like—we might expect to see many more regional
clusters than actually exist today. Other regions have the same basic ingredients for
clusterization, but have not heretofore been able to translate these ingredients (e.g.
scientific and capital infrastructure) into sustained new business creation in growth
sectors. In other words, they are lacking in some critical element.

This article has six themes. First, I review the stumbling blocks remaining in
using existing methods of examining clusterization, leaving us with a ‘black box’
of unexplained causal relationships at the earliest stages of cluster emergence and
start-up formation. Then, I review how the methodology employed in this
research—social, spatial and substantive—helps explain the causal connections
between firms and their regional environment, particularly during the earliest
stages of firm growth. Third, I review the components of what I call the Kyoto
Model of Innovation and Entrepreneurship, and comment on lessons that can be
drawn for other regions and start-up entrepreneurs. Fourth, I review the charac-
teristics of life science entrepreneurial start-ups in Kyoto and situate them in the

Figure 1. Kyoto prefecture export/import comparison 1996–2000.
Source: 2002 SME White paper (in Japanese).
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context of Japan’s slow-growing national economy. Fifth, I explain what it is about
the dynamics of Kyoto’s cluster culture—closed, yet open, traditional, yet cutting
edge—that produces so many new businesses, particularly in high technology
sectors. The strengths and weaknesses of the region, manifested in its cluster
culture, are examined in the context of firm-level case studies in frontier entrepre-
neurship. Of particular emphasis are how firms have been able to benefit from
the innovative coalitions of local stakeholders, such as the role of the Kyoto
Venture Forum and the region’s vibrant system of ‘pocket-money-finance’ in
encouraging fast-growing and profitable entrepreneurial start-ups. Finally, I
compare the local success of the Kyoto Model with less-than-successful national
policy efforts. I conclude by reviewing the relationship between policy and other
stimuli, organic factors, and time in fostering sustainable clusterization, across
regions, and in the long-term.

What is the best way to get a grasp of the best practices and pitfalls to avoid in
stimulating new business creation in emerging sectors? Are there certain interstices
of people and institutions that lead to dynamic new business creation and regional
growth? Together, these people and institutions supporting economic activity can
be said to comprise a regional innovation system (RIS). RIS are distinct from clusters,
as the former is the socio-political milieu within which clusters are embedded.
Successful regional innovation systems provide the right environment from which
clusters emerge. On the other hand, weak regional innovation systems can under-
mine new business creation and growth, for example where a culture of fiscal conser-
vativism prevents venture capital formation. Regional innovation systems should also
be contextualized within data on their respective national innovation systems (NIS).

Most studies on clusters, meanwhile, have focused on identifying patterns of VC
(venture capital) and other correlates to new business creation—after a critical mass
of new start-ups has been reached, and a cluster already established. These studies
rely on publicly available information on a small subset of overall start-ups—those
firms that have gone public (via an initial public offering, IPO) and therefore have
already reached much later stages of firm development.5 Unfortunately, identifying
regional patterns of VC concentration and IPOs show merely proximate (or inter-
mediate stage) measures of existing clusters, not ultimate (or original stage) sources
of cluster creation.

If the ultimate goal is a critical mass of firms, and a proximate goal is the devel-
opment of VC and new firms, what can stimulate clusterization? Here lies the black
box of clusterization, illustrated in Figure 2. Is it an organic process, some regions
being fortunate by luck-of-the-draw? Or can the process be stimulated by policy,
and further, what level of policy—national, regional, local?
Figure 2. The black box of clusterization.Explaining why and how successful regional innovation systems excel at clustering
involves tracking and analyzing the process of cluster emergence, in a rigorous,

Figure 2. The black box of clusterization.
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generalizable manner. A solid methodology goes beyond anecdotes of firms’ expe-
riences. Instead, such a methodology must provide replicable (verifiable) and
comparable measures of firm-level growth, R&D development state and level and so
forth. Further, rigorous measures show not merely correlations, but potential causal
relations. The methodology of this research attempts to deal with the shortcomings
of existing approaches.

A New Method for Measuring Cluster Emergence

This project has three categories of measures of cluster emergence: social, spatial
and substantive. As previously mentioned, the primary level of analysis is the firm,
from whose perspectives we can assess how (and if) local, regional and national
policies are having an impact on firm level success. First, using social network analy-
sis (SNA) methods, we can assess the social links that firms have to resources instru-
mental to their early growth, as well as rank the resources in order of importance to
the firm—and at what stages certain resources are most important. We can also
identify which individuals, if any, in local communities are serving as brokers for
firms in obtaining R&D, financial, and other resources. One finding is that certain
regions have network brokers (local advocates, civic leaders, philanthropists) who
serve an informal—and therefore not easily quantified—yet central, role in the
early stages of economic development (or rejuvenation) in local communities.

Second, through utilizing geo-spatial mapping technologies, we can obtain a
bird’s-eye view of the degree to which entrepreneurs’ social networks coincide with
their spatial relationships to useful resources and institutions. This might help
identify interstices of opportunity for firms, as well as point to where industrial
policy might be targeted in order to obtain the best return on the investment of
limited government resources. For example, in Japan multi-billion yen national
government techno-plex projects have so-far failed to produce significant new
business development and market success. This failure can be explained in part by
the sometimes arbitrary (and politically driven) funding of public works’ invest-
ments into regional infrastructure. Meanwhile local, informal, modestly funded
grassroots efforts by loose coalitions of entrepreneurs and local stakeholders (i.e.
those with a vested interest in local development, employers, workers, investors,
etc.) have had much more success as I demonstrate here and elsewhere.6 This
contradiction is indicative of the problems inherent in bureaucrat-led entrepre-
neurship policy, currently the modus operandi nationally in Japan.

Thirdly, through a substantive case study approach, we can analyze the specific
motives, impetus and strategies employed in establishing R&D collaborations,
obtaining access to capital, and accessing networks of information important to
business success. Further, these narratives of entrepreneurial struggle, including
their successes and failures, can help illuminate the earliest stages of entrepreneur-
ial growth, enabling the reader to draw lessons for future start-ups and developing
regions. Likewise, many a story has been told of a new entrepreneur deciding to
start a business in part because of the inspirational success stories (monogatari sei) of
prior local start-ups, and the entrepreneurs at their helms.

From June 2005 to August 2006, surveys and interviews were conducted with life
science start-ups in Kyoto, Osaka and Kobe. Also interviewed were incubator
managers, VC firms, local, regional and national Ministry of Economy, Trade and
Industry (METI) bureaucrats, as well as university technology managers, among
other stakeholders in economic development. The survey was mailed via the post to
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all firms identified (via public, government and university sources) (1) in life
science (biopharmaceutical, medical device, nano-bio, bio-informatics) and (2)
having commenced life science related business within the last 10 years. The postal
mailing was followed-up with email and telephone contact. Interviews were
obtained with half of all existing start-ups in the region. All surveys were conducted
in person by Ibata-Arens in Japanese (with the exception of two start-ups estab-
lished by English speaking foreigners). The survey instrument was a four section,
four page survey assessing specific firm-level R&D, financial, marketing and other
activity and related external collaborations and resources; relationship to govern-
ment policy; and informal network activities. The survey also included questions to
measure perceptions of regional characteristics, as well as questions to assess the
local cluster culture vis-à-vis entrepreneurial business.

Supplemental data (e.g. baseline measures on education level of founder, time
series data on growth in employees and R&D level) were subsequently collected
from firms, using an email and telephone follow-up questionnaire in 2006 and
2007. Secondary data were also collected using publicly available sources, including
the Nikkei Bio publications, government statistical databases, and evaluation
reports (by private consulting firms) on firm and region-level entrepreneurship
policy, VC investment activity and relevant university-based activity.

In my 2005 book Innovation and Entrepreneurship in Japan, I analyze entrepreneur-
ship policy and strategy in high tech clusters. In the book, I include a number of
regions, including St. Louis, Missouri and Kyoto. These regions have also developed
successful life science clusters through an interesting combination of will and where-
withal on the part of local people and institutions. My current book, on life science
clusterization in the United States and Japan, analyzes how, and how effectively,
newer start-ups have become connected to these people and institutions. These
social, spatial and productive relationships, together comprise a region’s sufficient
conditions for clusterization, and new business creation in general. Explaining the
process of how successful regions have become successful clusters, and drawing
lessons from the experience of winning regions is an important avenue of research
and policy. This article, excerpted from several chapters of the new book, analyzes
the start-up process as it relates to clusterization, from the perspective of 29 entre-
preneurial life science firms and their founders, during the earliest stages of the
firm, as they struggle to obtain resources in the tenuous first years after start-up.

Through following the firms from the moment of their inception and beyond,
we can gain important insights on how these fledgling firms access critical
resources (and which resources are indeed the most critical at these early stages,
particularly for R&D intensive start-ups) in their environment. For example, who
(and what institutions) are acting as central brokers between firms and much
needed resources? Further, are there certain patterns of interaction between firms’
local resources that can be modeled, and possibly provide lessons for other regions
as they attempt to stimulate new business creation, economic development and
long term regional growth?

In the past, I have identified what I call the ‘Kyoto Model of Innovation and
Entrepreneurship’ and specified its winning characteristics at the levels of firm,
network and region. I have also analyzed case studies in frontier entrepreneurship,
drawn from the region’s history of producing Japan’s most innovative and produc-
tive entrepreneurial firms, including Horiba, Kyocera, Murata and Omron.7 For
example, these and other firms excel at strategies of core competence, niche
market focus, international R&D and marketing connections, a keen eye for cash
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flow and profit, as well as continually re-investing in R&D. While a number of these
strategies may seem obvious, taken in the context of Japan’s national history of
nurturing big firms while neglecting, and even suppressing entrepreneurial
upstarts—the ability of Kyoto to produce so many entrepreneurial firms is truly
remarkable.

In regions like Kyoto, local leaders have done their homework, starting in the
mid-1990s if not before, getting the right people (respected, successful, often serial
entrepreneurs, scientists and civic leaders and the like) together to make strategic
growth plans and follow-through with the will-and-the-wherewithal to stay the
course. I call these developmental goal oriented networks of local stakeholders
innovative coalitions. An important early admission is that not all industries can be
winners, and that limited resources should be channeled into the best local bets.
How innovative coalitions contribute to a vibrant regional innovation system and
cluster culture is discussed below.

The Kyoto Model

As the postwar Japanese vertical production pyramid continues to collapse (albeit
while replicating similar structures in its foreign subsidiaries in developing coun-
tries), a window of opportunity has opened at local and national levels in Japan for
the rise of a broader Kyoto Model of economic development. Figure 3 illustrates how
the Kyoto Model relates to the transformation in traditional Japanese production
hierarchies. What follows is a brief synopsis of the Kyoto Model, and how it has
evolved into stimulating high growth in convergence sectors in the 2000s.
Figure 3. The rise of the Kyoto Model.Source: Ibata-Arens, 2005, op. cit., Figure 1.4, p. 14.In terms of the basic ingredients (or necessary conditions) for high technology
clusterization, the Kyoto region boasts a strong scientific infrastructure, entrepre-
neurial social networks, collaborative manufacturing, strategic R&D activities and
innovative coalitions. In Innovation and Entrepreneurship in Japan, I introduced the

Figure 3. The rise of the Kyoto Model.
Source: Ibata-Arens, 2005, op. cit., Figure 1.4, p. 14.
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early stage activities of the Kyoto Venture Forum (or KVF), which started out as an
angel investor network (i.e. a network of venture capitalists) in the mid-1990s, and
has since evolved into an innovative coalition of local leading entrepreneurs and city
officials. How KVF continues to stimulate entrepreneurial developments and
further clusterization is a focus of this article. Another development since the late
1990s in Kyoto is the attempt by local stakeholders to make the transition—through
convergence strategies analyzed below—from its base in high technology manufac-
turing, to frontier fields, particularly biotech and nanotech. Tracking the region’s
success, from the perspective of the ‘life science’ entrepreneurs introduced herein
provides new insights into the firm and region-level strategies of the Kyoto Cluster
as it progresses to the next stage in its development. First, I situate the findings
within Japan’s recent economic history and current trends.

Snapshot of Life Science Start-Ups in Kyoto: National Context

In the 1990s, the Japanese economy suffered from the worst (and longest) reces-
sion in its post-war period. No sector of the economy was left unscathed. Large
firms, usually protected by government from having to absorb the shocks of
economic downturns, for the first time in postwar Japanese history found them-
selves exposed. Due to the magnitude and duration of the economic crisis, the
government found itself unable to bail out the moribund keiretsu giants. Massive
bankruptcies in small- and medium-sized enterprises thus coincided with unprece-
dented layoffs by some of Japan’s largest firms. A credit crunch ensued, growth
stagnated and business related suicides skyrocketed. The 1990s has thus come to
be referred to as ‘Japan’s Lost Decade’. In response, the national government has
stepped up its attempts to stimulate new business creation, discussed below under
the section on ‘Policy’.

In contrast, throughout the 1990s, Kyoto continued to churn out new entrepre-
neurial start-ups, across all sectors. Most promising, in this regard, in terms of poten-
tial for rapid growth, are new ventures in the life sciences (e.g. bio-pharmaceutical
and medical devices) sector. The Kyoto region has been especially effective at
producing new firms in convergence sectors, such as nano-biotechnology. At the
same time, life science start-ups are a new phenomena in Kyoto. The firms in this
sample (29) were established, on average, after 1998, many later than 2000. These
start-ups have an average of five employees and are focused on R&D and product
development in analytical equipment, eco-biotechnology and medical devices. A
number of firms are working in convergence technologies, such as biosensors and
nano-level detection. Product applications include measurement and analysis in
industrial biotechnology research and manufacturing as well as for human
biological applications. Some technologies have enormous (and not only niche)
market potential, from drug discovery to the early detection of environmental
toxins in the human body. One of the striking factors of Kyoto’s entrepreneurs is
that they have had, as a whole, significant (R&D focused, multi-year) international
experience abroad, particularly in Germany and the United States.8 Another is the
prevalent role for informal finance, whereby an entrepreneur relies on his/her
broad social network for a number of individual investors. This system is often
called ‘pocket-money-finance’ by the entrepreneurs. Table 1 outlines the firms in
the study.9

In terms of the market for their goods, the new generation of Kyoto entrepre-
neurs provides products and services, balanced between the three market sectors of
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Table 1. Outline of case study firms: summary statistics

Mean of employees 5
Median of employees 3
Mode of employees 2
Mean of start-up year 1998.2
Median of start-up year 2000
Mode of start-up year 2001
Interviewed firms (29) as a percentage of total number (52) of firms 55.7%
Non core (e.g. distribution and sales type) biotech excluded

Sub-field of life science  %
Medical equipment 3 10%
Environment 6 21%
Research equipment 13 45%
Foods 1 3%
Reagent 1 3%
Drug discovery 2 7%
Others 3 10%
Total 29 100%

Degree type of founders
Bachelor 9 31%
Master 5 17%
Doctorate 15 52%
Total 29 100%

Market
Percentages do not add up to 100% due to rounding
IBF 13 45%
EBF 6 21%
HBF 10 37%
Total 29 103%

R&D linkages
KUNIV 1 13 45%
INHOUSE 6 21%
HUNIV 1 1 3%
KUNIV 2 1 3%
KUNIV 3 1 3%
KUNIV 6 1 3%
OUNIV 1 1 3%
TUNIV 3 1 3%
AUNIV 1 1 3%
All other R&Ds (Hosp, Res Inst) 3 10%
Total 29 100%

R&D level
1. Research, development and sales of patented technology developed in-
house (within the firm)

27 93%

2. Research, development and sales of technology developed elsewhere, but 
patented by the firm

1 3%

3. Development and sales of licensed technology discovered outside the firm 
(e.g. use of university-licensed technology)

1 3%

4. Sales of licensed technology that has been developed outside the firm 0 0
5. Other 0
Total 29 100%
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life science: industrial, human and eco-bio fields (44.8%, 20.6%, and 37%, respec-
tively). Being R&D based, it is no surprise that twenty-first century Kyoto entrepre-
neurs are highly educated. Of the 29 founders, 20 had advanced degrees, within
which the bulk (15) are PhDs, mostly in scientific fields, but also in engineering. As
mentioned previously, many have had significant international R&D experience,
especially in Germany and the United States. These entrepreneurs are scientists of
the highest caliber, with a savvy sense of the global market potential of their prod-
ucts. What is it about Kyoto that makes is produce a plethora of these kinds of
entrepreneurs?

Kyoto’s Cluster Culture

This article began with a seeming contradiction: between Kyoto’s long, ancient
history and concomitant traditionalism and conservatism; and its penchant for
producing cutting edge science and entrepreneurial start-ups. The cluster culture,
or the attitudes and behaviors toward entrepreneurial activities, can be summarized
by looking at the way entrepreneurs—on the ground, and engaging in their daily
lives with the resources (or lack thereof) of the region—perceive the strengths and
weaknesses of the Kyoto region vis-à-vis new business ventures. Insights gained in
this manner are much more informative than studies that rely primarily on public
relations materials of local governments and business associations.

The top strength, according to respondents, is the availability of many quality
scientific and technical resources, particularly those at universities. This is a key
characteristic of successful innovative clusters. For example, in the United States
new business start-ups that begin with university-linkages survive at much higher
rates than those without such collaborations.10

Respondents were also very pleased with the overall entrepreneurial environ-
ment, particularly the ease through which new firms get connected to local, informal
networks of firms, due partly in fact to the high number of already successful start-
ups in the area. So, the traditional social networks are open in some ways, to certain
newcomers (how and why this is so is discussed below).

The third top strength is the long history of the region in producing high quality
of (especially high tech) products and services provided by firms of all sizes, partic-
ularly entrepreneurial start-ups. In sum, newcomers can rely on advanced scientific
and technical infrastructure, as well as the inspiration (and social networks of)
successful serial entrepreneurs who call Kyoto home.

No regional cluster is perfect however, even high-flying Kyoto. For example, entre-
preneurs complained the most about the small market size in the area, particularly
in comparison to Tokyo. This market draw of Tokyo has become a serious problem
for Osaka, another region in this research (analyzed in depth in my forthcoming
book). The ‘star’ entrepreneurs in Osaka have, almost without exception, moved
their headquarters to Tokyo in order to be closer to the market for their goods as
well as potential venture capital.

Table 2 outlines overall attitudes of respondents towards the strengths and
weaknesses in Kyoto’s cluster culture in this regard.

Curiously, while entrepreneurs complain about the small market size in Kyoto,
in contrast to respondents in Osaka (and other mid-size regions in the United
States, like St. Louis, Missouri), they rarely express any intent to leave the region.
One reason is the prevalence of pocket-money-finance (discussed below in the
context of case study examples) and how Kyoto entrepreneurs (related to their
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high level of practical international experience) have tended to skip the Japanese
market altogether and instead focus their marketing efforts on international sales.
The second weakness, in interesting contrast to the strengths above, is the closed,
traditional attitudes prevalent in the region, which sometimes undermine the free
exchange of information and the perception (from the outside) of exclusivism.

So, what is the dynamic of the closed, yet openness of the Kyoto Model of Entre-
preneurship and Innovation? Masao Horiba, perhaps the region’s most nationally
(and internationally) prominent entrepreneur, and founder of Horiba Manufac-
turing, has a revealing take on Kyoto’s reputation for being closed: 

It is said that Kyoto is closed, but not from our perspective. You know, the orig-
inal seeds for Kyoto came from China, for example, the traditional textiles
(orimono), brewing stock (jozo no dashi), all of the old, even ancient, sources
upon which our culture is based. By copying technology from the Chinese
thousands of years ago, Kyoto’s technologists were born. So, naturally, if we
respect something from the outside, we accept it accordingly. We do not reject
people per se, but reject people with no respect. If people bring to Kyoto
things that we do not need, then we do not welcome these people. We appreci-
ate positive people, but people who do bad things are a nuisance. If, on the
other hand, you bring things that we do not have, and that we can use, we are
extremely grateful. In fact, as you know, many of the founding entrepreneurs
of Kyoto are not even from Kyoto. For example, Kyocera’s Inamori is from
Kagoshima, Murata is from Fukui, and so it continues with a number of our
Kyoto Venture Forum ‘A Rank’ start-ups.11

This closed, yet open attitude is reflected in the wide variety of backgrounds of
successful Kyoto entrepreneurs, as Horiba alluded to above. Some of these entrepre-
neurs are from other Japanese regions, some are born and raised in Kyoto, and a few
are even foreigners. So, while the cluster culture of Kyoto reveres old traditions,
access is not limited to people born and raised in Kyoto (Kyoto-jin), as a number of
its historical (and future) entrepreneurial success stories attest. A small minority of
respondents (two) in this study complained that Kyoto University was too strong.
This is no surprise, as 45% of the entrepreneurs in this study had R&D collabora-
tions with Kyoto University. Further, many of the entrepreneurs (whether Kyoto-jin
or not) had degrees from Kyoto University.12 So, viewing the centrality of Kyoto
University in the region’s entrepreneurial culture and social networks—from the
outside—can be particularly daunting. Fortunately, Kyoto is home to 40 universities,
colleges and technical schools, with which new entrepreneurs can forge ties.

Table 2. Kyoto region: strengths and weaknesses

Strengths (composite)
total does not add up to 100% due to multiple declarations of top strength/weakness
1. Resources 19 66%
2. Entrepreneurial environment 12 41%
3. High quality, high tech reputation 11 38%

Weaknesses (composite)
1. Small market size 14 48%
2. Closed, traditional, difficult to get new info 7 24%
3. Kyoto University too strong 2 7%
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Ritsumeikan University, for example, has been especially active in supporting and
producing new business start-ups in recent years.

Strength and Weaknesses in Context: Case Study Analysis

Strengths

While it is informative to see a bird’s eye, aggregate view of what new entrepreneurs
think about the Kyoto region, it is often more informative to evaluate the relative
strengths and weaknesses of any region in-depth, through exploring case study
narratives of the struggles of starting a new business. As discussed above, the three
top strengths of Kyoto supporting its potential for further life science clusterization
are the availability of scientific and technical resources (particularly university-
based), the positive environment for entrepreneurs, and the international reputa-
tion for high quality (high tech) products. How successful start-up firms have
plugged-in to these resources is the subject of the following discussion of Kyoto
entrepreneurial case studies. First, I explore the contradictions of the region:
conservative and traditional, yet open to newness and change.

Even Kyoto natives demonstrate a critically introspective view of the sources of
regional pride. For example, I-san of Eco Micro Bio, a Kyoto native, biochemist,
and more recently, an entrepreneur, says: 

You know, we Kyoto-jin are really an ill-tempered lot. We were the inhabitants
of the ancient political capital of Japan, which has made us unified, confident
and proud. At the same time, since losing the political capital to Tokyo, we
have earned a reputation for being radically-minded, even ‘leftist’. This makes
us unafraid of a challenge, a characteristic useful for frontier business. We
have learned this from our history.13

A highly revered (e.g. by many other entrepreneurs in this study, as well as by local
civic leaders) retired professor from the faculty of the Medical School at Kyoto
University, who is also a start-up entrepreneur in this study, reflects on the local clus-
ter culture, through his time teaching over the years at the top research university
in the region (and locals would say all of Japan): 

The historical families of Kyoto, such as the Nishijin [the traditional textile
district], the Gion families of the Gion Chonai (Gion Ward Association), as
well as successful SME leaders have much wealth. They have the money to give.
Our city is also full of rich entrepreneurs, such as from Omron, Kyocera,
Shofu, etc., and this is our history from hundreds, really thousands of years
before. Kyoto-jin are born into this long, proud history of wealth and comfort.
So, I have found that at Kyodai (Kyoto University), it is the ones from Kyoto
that do not have a work ethic. In contrast, the ones that come from inaka [the
country], come here and become social and career successes (risshinshusse),
because they are willing to work hard. So, the ‘Kyoto Ventures’ are mostly from
other places. But, on the other hand, we have local, wealthy individuals who
will support the next generation. So in the end, it works out well for all.14

Through matching older, more experienced wealth to younger start-up entre-
preneurs, the region excels. Local stakeholders accomplish this through a variety
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of informal social and angel investor networks (including the Kyoto Venture
Forum, introduced above), as well as a vibrant pocket-money-finance system.

Kyoto Venture Forum

We went to the bank, the Kyoto Bank, to apply for a business loan. They
suggested that we apply for A Rank designation by the Kyoto Venture Forum,
and they would get back to us about the loan. We had not succeeded yet with
any of our product ideas, but believed that we could be successful. So, we took
a chance and applied for the interview process. After we were selected as A
Rank by the KVF, then we got money from the bank. In fact, after we were
selected as A Rank it became easier to get money from a number of sources,
even the city gave us some government grant money (hojokin).15

In essence the KVF A-Rank imprimatur serves as a powerful signaling device to
the financial community, as the latter understands that the ‘A Rank’ is not mere
lip-service about ‘firms with potential’, but instead is backed by a network of
extremely capable and successful entrepreneurs, including the founders of
Horiba, Murata and Samco. ‘A Rank’ firms are selected through a rigorous,
several month long pre-application, application, and interview process, culminat-
ing in a grueling final interview—before the region’s top entrepreneurs—at
which time the finalists are peppered with intricate questions aiming to assess the
substance of their entrepreneurial vision, R&D quality, and product potential,
among other things. Those firms making the grade, a tiny percentage of the origi-
nal applicant pool, are awarded ‘A Rank’ status by the KVF.

However, it does not end with the granting of A Rank status to select firms.
Horiba and others function as management consultants of a sort, advising new
entrepreneurs on product development, market targeting, distribution and finan-
cial management. In other words, these entrepreneurial leaders volunteer their
time to help new entrepreneurs to succeed, ‘to the extent that we are able’, says
Horiba: 

If we select a firm as ‘A Rank’ and the firm fails, it doesn’t look so good for us.
After all, if we have given these firms the ‘KVF A Rank’ imprimatur, we are
seen as supporters of these firms, and we are supporters of these firms. Our
expectation is that they succeed, but if they fail, it reflects poorly on the
individuals who run the KVP, and this would be bad for us (komaru). So, natu-
rally, we try to help the A Rank firms to succeed. We help them look for
markets, help them get mechanical technicians, you name it, we help with it.16

Pocket-Money-Finance

Also interesting is the fact that case study firms—in contrast to respondents in
other Japanese and American regions—did not see access to finance as a major
problem, despite Japan’s lack of a VC market, and a mere handful of active VC
firms in the Kyoto area. Instead, Kyoto firms relied on what is referred to by local
entrepreneurs as ‘pocket-money-finance’. In this informal financing system, an
entrepreneur can depend on a number of people in his/her broad social network,
to contribute and/or lend small amounts of money. Spreading the risk over many
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people reduces the burden on individual investors, and the firms that succeed tend
to return the favor by investing in even newer start-ups. For example, Bio Make
firm has over 109 individual investors, who have contributed slightly less than
$5,000 each: ‘We call this our “pocket-money-finance” system, but it is really the
“friends around us”—they are our number one supporters (shiensha)’.17

Weaknesses

No region is infallible, however. The top complaints about the region—outlined
above—were that the market was small and that Kyoto’s social networks were
closed and exclusive (heisateki), and as a result, outsiders often have difficulty
obtaining information. Nevertheless, even those entrepreneurs in this study who
were the most likely to concentrate on the negatives of the region (and coinci-
dently hail from the current politico-financial center of Japan: Tokyo), found that
for their new business start-ups, Kyoto was the place to be (see ‘Case Study:
Peptide’, below).

One of the consequences of the small market in Kyoto for high technology
goods is that new entrepreneurs must really work to market their products outside
the region, as they cannot depend on the local market to support their businesses.
Further, start-up firms in general in Japan struggle to find domestic buyers for their
products. One case study firm complained about the weakness of Japan’s biotech
market in general: 

This is interesting, the Japanese buyers go to the English/British distributors
to buy our product, they do not buy it from us, though it would be cheaper and
faster. Foreign products are two times as expensive. Japanese think that
because it is foreign, it is somehow better. Most Japanese biotech is developed
in the US and Europe. So, naturally, Japanese firms in general are in the habit
of buying foreign products, and then they re-sell them in Japan.18

Firm Case Study A: Peptide

O founded Peptide, a leading Kyoto producer of biochip and peptide technologies
in 2002. The start-up focuses on molecular recognition systems, and the use of next
generation bio-chips, meaning that in addition to monitoring the state of the
human body, the chips function like therapeutic agents. He takes a critical view of
Kyoto, and is wont to call people who disagree with his visionary ideas ‘stupid’.
Nevertheless, he finds that he has no problem finding talented scientists in Kyoto
to work with in his new venture, so he plans to remain. Born and raised in Tokyo (‘I
am Edo-ko’, as O says), he says that it was serendipitous (en ga yokatta) that he
started his firm in Kyoto.

O graduated with a degree in chemistry from Tokyo University of Agriculture
and Technology in 1971. At the time, he received a scholarship from the US, but
was concerned upon learning that the numerous anti-war student protests at the
time resulted in American universities often being shut-down. O was fortunate to
also have received an offer from a German research institute, where he moved and
soon began his life work on bio-molecules. A self-described workaholic, he was
disappointed that most of his German colleagues left promptly at 5 p.m. each day.
Once, when a German professor asked rhetorically why is it that the best German
scientists keep moving to the United States, O replied that if they stayed home,
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instead of working, they would be ‘mountain climbing, skiing, attending classical
music concerts, and/or going to the opera!’

Before O went to Germany, he had studied chemistry, but the emerging field of
biochemistry was alluring. At that time, the term was bio-organic chemistry: an
amalgam of physics, chemistry, and bio. O was particularly interested in the role of
peptides (molecules consisting of two or more amino acids) in analyzing the func-
tion of the human body, in order to find ways to use the discoveries in industrial
applications. One of his inspirations has been reading the history of Paul Johnson,
who founded Johnson and Johnson. It impressed O that Johnson began as a
simple, street doctor, yet had a feeling that his treatments could reach more
people. As a medicinal chemist, Johnson started out by developing pain treatment
drugs, and the rest is history, as they say.

Remaining in Germany for seven years, until 1979, O had not intended to return
to Japan, but he was offered a faculty research position at a large prefecturial univer-
sity. This enabled him to focus on further developments in his peptide research as
well as explore interests in immunochemistry. In 1990, he was recruited to be the
R&D General Manager of a world-famous scientific instruments maker in Kyoto. A
few years later he was asked to lead the development of its Life Science Center. In
1997, he established its Scientific Research Center. O concurs with those who have
worked for the scientific instruments maker and left who say that it has always been
run like a feudal fiefdom. O says that in the late 1990s, as a result of some kind of
intra-management fight, he found his division suddenly out of corporate favor. He
found himself being told by upper management, that the ‘accomplishments of the
center were not up to snuff (gyoseki wa warui), couldn’t you quit?’

So, O decided to take the plunge and start all over—literally—‘from nothing’.
His former house was paid for by the company, and he had to find himself a new job
and a new residence. Having decided to try to become his own boss, and build a
company by getting into the convergence area of using nano-particles in bio-chip
development, he found himself in need of a clean room. In 2002, with no capital,
other than his retirement money, a serendipitous thing happened. One of the
subcontractors of his former company had just vacated an entire floor of its Kyoto
building, having moved its operations to another prefecture in order to be closer to
its biggest customer. O had developed a relationship of mutual respect with the
CEO of the firm during his tenure at the scientific instrument maker, and the
subcontractor was more than happy to help O in his new venture. The vacated space
happened to house a fully-functional clean room. O moved in right away and soon
thereafter his testing lab was up-and-running. Then, after presenting a paper at an
international conference, he got really lucky. The conference paper speculated on
the ways his technology could be used to control infectious diseases. The US Army
expressed interest in his then prototype product, and agreed to kick-in some R&D
development money. Now, Peptide’s bio-chip diagnoses specific pathogens within
15 minutes. O ponders, ‘How many US military personnel are stationed abroad? If,
for example, each soldier requires one chip …’.

After those international tie-ups became public knowledge in Japan, he suddenly
found himself the recipient of several METI Innovation Cluster and other lucrative
grants as well (where previously no government agency seemed interested). Since
then, Peptide has never failed to obtain research funding, but O wonders about the
government’s ability to evaluate ‘fundable’ research. For example, when a govern-
ment grant is terminated, O thinks the results should be discussed in public, but the
government always curiously reports ‘good results’, and the discussion seems to end
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there. Despite being a recipient of national government funds he says that he will
not accept amakudari (the traditional practice whereby retiring bureaucrats find
post-retirement positions at companies that they have ‘supported’), as his people
must have the ‘heart to start a company’. They also must be scientists at their core,
able to do research. O says that even his secretary is educated as a scientific
researcher, and participates in the R&D of the firm.

O has an interesting perspective on what it takes to develop scientific talent.
First, he says that where a person gets his/her degree is meaningless, if they are
thinking about visionary things, and are willing to work hard, then this is the kind
of person he wants to hire. He says that a PhD from a university is not important,
and further that the sex, age, educational background is not important at Peptide,
rather equal opportunity is based on scientific capability. It also helps if that person
has also had some experience conducting research abroad: ‘one excellent guy is
equal to 10,000 or more stupid people!’ He reflects on his time at Kyoto’s leading
scientific instruments maker as affording him the opportunity to travel extensively
and to establish personal links with over 30 universities around the world.

Further, once he attracts international researchers for R&D collaborations, he
says that it is important that collaborators are happy. For example, when he hosts
research activities in Kyoto, he invites their wives too to the workshops. The beauti-
ful scenery and culture in Kyoto is always a draw: ‘Then everybody is happy, and I
can entice first class scientists to come to me in Kyoto. If we collaborate, then
together, we can do better, faster work, can simulate the mimic/mimetic that
propels a research team to higher levels’.

O also thinks he is ahead of the curve in operating in China—in contrast to
those who think that the reason to be there is the cheap labor. O observes that
medicinal and healthcare infrastructural growth is extremely rapid there, the
market potential is enormous. Right now, his production is based in Okinawa, but
in the future, he plans to do these operations in China. When he was offered a visit-
ing professorship at a major Chinese university a few years ago, with a one class a
year load: ‘I happily accepted’. He has already used his newly established China
connection to hire post-doctoral researchers. Unfortunately, attracting quality
researchers from China is a challenge. The ‘first class Chinese scientists go to the
US, second class to Germany, and the third class come to Japan’. Nevertheless,
these relations were also helpful when he decided that he needed to go to China
and collect, for one of the compounds under development, 2,500 scorpions.

O is also critical of so-called leading Japanese university faculty: 

It is very important to do research in different environments, but the typical
Todai [Tokyo University] scientist has spent four years getting their undergrad-
uate degree at Tokyo University, then gets his Masters, and PhD there as well!
He becomes an assistant Professor and has become a stupid guy. The title is all
they earn, all they have done is imitation. These people build their careers
doing review work, they do corrections and summarize the work of others.

But, as O says, ‘The reality at places like Todai is like the Monkey Mountain, the
boss delivers the grants and positions, so he is able to remain the boss’.

O is also critical of the Kyoto prefecture’s approach to life science as: 

quite stupid, and also like the other prefectures, their focus is not on scientific
things, unfortunately, the local government cannot recognize the difference
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between nano, bio, pharm and medical, they would like to offer equal services,
but some need more, some need less, but they offer the same for all.

He does not limit his critique to local level bureaucrats: ‘The Japanese govern-
ment is stupid, especially vis-à-vis science. There is always a 5–10 year delay after
international scientific developments. Then they merely imitate the US’.

O is not too full of himself however, admitting that before the bio-chip product
really has global market reach, there will be many development barriers to over-
come. At the same time, O finds this situation good, ‘because it will be difficult to
imitate the technology. The Japanese and the Chinese are very good at this, key
technology should not be so easily imitated’.19

O san of Peptide is quite acerbic, but, as mentioned above, that is just the kind
of characteristic that locals proudly share. In other words, O san fits in quite nicely
with the proud, sometimes confrontational local business culture. The cluster
culture of Kyoto can be closed, yet at the same time open, as discussed above. As
Masao Horiba indicated, the local business community welcomes people with scien-
tific and entrepreneurial substance, regardless of who they might appear to be on
the outside. The entrepreneurial history of one of its stellar life science start-ups,
illustrates this unique openness of the region.

Firm Case Study B: Nutra Bio

Dr M, was born in 1947 in Osaka, but moved to Kyoto for primary school. M grad-
uated from Kyoto University in 1979 with a doctorate in Agriculture. Having an
interest in nutraceutical research, M joined a local food manufacturer after gradu-
ation, and within a few years, M had the opportunity to continue his studies
abroad. In 1983, M left Japan for the US and spent several years at the University
of California, Berkeley as a post-doctoral researcher in agricultural science.

M describes this time in California as life changing: 

I met lots of different kinds of people when I was doing various research in
agricultural products. At that time, there were so many bio firms getting
started, I thought to myself that I could do this much easier, I could do this
too, I could be the best, due to my human network.

What really pushed M to make plans to follow his dream of starting his own firm
was attending a San Diego BioVenture meeting (in the late 1970s): 

I went to see and check it out, about 1,000 people attended, it was a great
experience seeing the 60 year olds who wanted to invest (toshi shitai) being
matched with the 20 year olds who wanted to do ventures (vencha shitai). I
thought to myself, if it is like this, even I can do this.

Returning to Kyoto and the food manufacturer a few years later, M eventually
became director of R&D. Soon thereafter, M was asked to lead a spin-out of one of
the R&D projects of the company into a separate entity. After getting the new
company off the ground, M decided to retire and departed again for a stint in
California, this time at the Scripps Institute in San Diego to further his research
ideas in human health.
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Returning home again, M decided to start Nutra Bio in 1997 with the help of
three colleagues at his alma mater: Kyoto University. In retrospect, it wasn’t as easy
as he first thought. M reflects that ‘the first two years were very difficult, I had no
lab, only the ideas that existed in my own mind’. A modest research grant from
METI enabled M to focus on the core R&D—protein engineering and gene
recombination in basic foodstuffs for enhancing the nutritional and therapeutic
potential—that would become the basis for his new start-up. Also helpful to M in
the early years was the Kyoto SME Support Center, which he found very helpful in
getting him and his firm connected to broader support networks, including METI
funds.

Nutra Bio is also an ‘A Rank’ Kyoto Venture Forum Firm, selected in 2004. Later
in the same year Nutra Bio went public. By mid-2006 Nutra Bio had more than 60
employees.

M reflects on what it is about Kyoto that makes it the ideal place for him to do
business (while he observes that although Kyoto University is the undisputed leader
in scientific research, he also says that ‘sometimes Osaka University is better at the
business of science’, that is, translating scientific discoveries into commercializable
products): 

In terms of the coalitions and informal networks, we have benefited from the
interactions in a number of locally coordinated study groups and research
collaborations that include a number of the research universities, and also
other research institutes in the Kansai region. One of the collaborative
research networks is particularly productive: ‘so far there have been about 50
spin-off projects from the original group’.

In sum M says that Nutra Bio ‘has serendipity (en) in our human network’. For
those that perceive that Kyoto is closed to outsiders, it should be noted that Dr M is
Korean–Japanese, and has maintained ties to Korea, for example in serving
recently as a visiting professor at a leading Korean University.20

While the stories of O san (Peptide) and Dr M (Nutra Bio) provide newcomer
perspectives, even Kyoto natives view the closed, traditional environment as a
double-edged sword. On the one hand, local entrepreneurs can rely on tight-knit
social networks dating back to their college days. However, as firm owners and
managers, they experience that sometimes Kyoto’s high-pride society produces a
young generation that is a bit lazy (perhaps a problem shared by most other afflu-
ent regions, internationally). A number of respondents, who were also university
teachers at some point in their career had observed that over the years the students
from the small country villages often work harder and smarter than their native
Kyoto peers (c.f. Dr L quote, above). Nevertheless, as the findings from Peptide
and Nutra Bio, which are representative of the other 27 Kyoto case studies, show,
the strengths outweigh the weaknesses of the region. The contradictions of the
region’s cluster culture have provided dynamism (the Japanese like to call this
situation ‘Plus Alpha’, purasu arufa) and avoided stagnation. Key to the region’s
success has been the multi-generational replenishment of a core group of entrepre-
neurial leaders, founding and actively maintaining innovative coalitions of local
stakeholders (such as the Kyoto Venture Forum) in harnessing the inherent poten-
tial of the region. These informal, supportive networks guide talented newcomers
on the path to entrepreneurial success and facilitate local economic development.
I now turn to how local efforts relate to national policy trends.
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Policies Stimulating New Business Creation

As I have written in my 2005 book Innovation and Entrepreneurship in Japan, and else-
where, METI launched its ‘Cluster Initiative’ and ‘Cluster Plan’ in 2000 and 2001,
respectively.21 The Plan intends to promote innovation and new business creation,
particularly in high technology industries. Related policies by MEXT (Ministry of
Education, Culture, Science, Sports and Technology) are aimed at encouraging
more science and technology-based university start-ups via two main measures:
establishing technology licensing offices (TLOs) and expanding graduate MBA
programs. Within the Cluster Initiative (whose main growth targets are informatics,
biotech, nanotech and eco-bio) is an emphasis on promoting the biotech industry,
particularly in the Kinki and Hokkaido regions.22 By fiscal year 2002, the national
life science budget had grown to 440 billion yen (about US$ 4 billion).

Other initiatives include the establishment of an SBIR program, modeled on the
SBIR program in the US, as well as measures targeting improvements in jinzai
(personnel skills).23 The latter includes such activities as the NEDO Fellow
program, which places young scientists and other professionals in small businesses,
whose salaries are paid for a time by the Japanese government. The most significant
change in METI in recent years has been in critical self-reflection and in-depth
survey-based and quantitative benchmark analyses of how well they are doing in
each target area (though some selection bias can be found in that they tend to
survey only firms already involved in METI-sponsored ‘Cluster Plan’ projects).24

A number of the firms in this study have benefited from METI grants and have
been awarded post-doctoral researchers through the NEDO Program, though most
remained critical of METI’s motives in this regard: 

Two years ago at National Diet [legislature] question time (which is broadcast
on national TV), a representative of METI’s NEDO Program was asked, why is
the success rate so low? With all of this money? So, every year the actual imple-
mentation of METI policy and their budgets changes, now they look for firms
that are already successful.25

I have been tracking METI policy for over a decade, and this tendency to select
firms that have already demonstrated a track record of success (rather than true,
unproven start-ups), is consistent with METI behavior in the late 1990s. For exam-
ple, M-san, a METI bureaucrat, who was then a key coordinator of regional policy,
reflecting on the potential of METI’s ambitious ‘Cluster Plan’ Initiative said: 

If we don’t start supporting the smallest of the SMEs—and not just the estab-
lished medium sized (chuuken) which are reaping the most benefits from this
project, the Japanese economy will fail.26

Essentially, the national government, in selecting grant recipients, remains risk-
averse, and seeks out proven technologies in already successful firms. This careful
selection thereby guarantees their ability to report overall success in their invest-
ments. Unfortunately this means that the newest, smallest, most cutting-edge
firms—the ones who truly need the funds, though they might have incredible
potential—are in fact, the least likely to receive support.

A major challenge then, for local governments, is to act as advocates for talented
local firms, in obtaining government support for new business creation. How can



The Kyoto Model of Innovation and Entrepreneurship 107

local communities get the funds channeled to support deserving local firms that
could harness the funds in the most productive way (high growth from early stages
versus modest growth at later stages)? This advocacy is not merely important in
obtaining government finance, but also in attracting venture capital to the regions.
The aforementioned discussions of the successful history of Kyoto, for example via
the activities of its innovative coalitions, shows that sustainable clusterization is a
multi-generational process. In other words, successful clusterization takes patience,
perseverance and time.

To get to clusterization—a concentration of (new) firms that contributes to the
health of regional economies and the inhabitants of such communities—we first
need sufficient new business creation, which depends broadly on venture capital
infusions, less so from venture firms (classic VC) and more from angel investors
and other informal sources of VC (i.e. the traditional four Fs: founders, friends,
family and fools). Even in the USA, the world’s most developed venture capital
economy, angel investors support 90% of new firms in the critical pre-seed, seed
and start-up stages, while VC firms increasingly focus on later stage firms. The
preliminary findings discussed herein indicate that angels and the four Fs play a
much larger role in Japan than previously understood, but that the effectiveness of
informal systems of finance varies widely by region.

Conclusion

In conjunction with policy strategies intended to assist Japan in jumping over its
competition, Japan’s top regional innovation systems, such as Kyoto, might lead
this transformation into a new kind of region-based national innovation system.
These local, grassroots approaches to development and growth have taken a long
time to take root and flourish, and this is an important caveat for regions hoping to
follow the lead of Kyoto in this regard. Figure 4 illustrates the delicate balance
between policy and other stimuli, organic factors, and time.
Figure 4. Timeline: from policy stimulus to critical mass.Upstart regions and entrepreneurs around the globe would do well to learn
from the lessons the Kyoto Model can provide. The numbers (ROI, increase in the
number of start-ups, high export/import ratios, and the like) are the proof that the
Kyoto Model works. However, it is the social, spatial and substantive relations

Figure 4. Timeline: from policy stimulus to critical mass.
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between certain people, with the will and wherewithal to make things happen—
sustainable in the long-term—that truly matter.
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