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1. Definitions

Let us begin by defining the terms used in this book in discussing high-tech startups.
We begin with the term “startup” itself. According to Jeffrey Timmons, successful
firms pass through four stages: start up, early growth, maturity, and stability (Timmons,
1994). The start-up stage typically covers the first three to four years after the founding
of a new company, during which the company has annual sales of about three million
dollars and twenty to twenty-five employees. During the early-growth stage, which
usually lasts until about the tenth year after the company’s founding, annual sales reach
between three and 10 million dollars, and the number of employees grows to between
25 and 75. Later, if successful, the firm will become a mature and then a stable
enterprise. Here we use the term “startup” to refer to firms in the first two stages, start
up and early growth.

What, then, is a high-tech startup? Since “high-tech” implies advanced technology,
high-tech startups are also called “new technology-based firms” or NTBFs (Audit,
1997). In High Tech Start Up, however, John Nesheim quotes David BenDaniel as
saying that,

High-growth ventures have emerged as economic powerhouses in the United States,
generating thousands of jobs, diffusing technological knowledge, and creating a culture of
innovation that has ripple effects throughout every type of business organization, and
indeed their impact has changed business around the world. (Nesheim, 1997: vii)

From this perspective, more is demanded of high-tech startups than high technology
alone. They must also be high-impact firms, able during their early-growth stage to
produce innovations that rapidly diffuse throughout society. Here we follow
BenDaniel’s lead and will use “high-tech startup™ in this sense.

We use “academic startup” to distinguish firms spun off from universities or public
research, in the sense defined by Harumi Shindo, “innovative small- to medium-sized
firms lead by entrepreneurs or inventors, based on technology developed at universities
or research organizations” (Shindo, 2005). Academic startups have become a policy
issue in Japan, where in recent years more than 1,800 such firms have been founded.

Finally, we need to say a few words about “spinout.” Here we use “spinout” to refer
to small- to medium-sized firms lead by entrepreneurs who have left their jobs with
existing firms. Since these firms are managed by individuals whose careers started in
established firms, they have many characteristics that reflect their founders’ access to
experience, knowledge, and networks acquired earlier in their careers. We will, then,
use “spinout” to differentiate firms (specifically, high-tech firms) that have spun out
from private corporations from academic startups spun off from universities or public
research organizations.



2. Japan’s Entrepreneurial Environment

Since the latter half of the 1990s, Japan has seen a major shift in direction in support
for entrepreneurship and setting up new ventures. Factors driving this shift include the
stagnation of the Japanese economy since the collapse of the economic bubble of the
late 1980s, the need to position production centers to optimize them at world-class
levels, and the fear of declining competitive strength relative to other East Asian
economies, including Korea, Taiwan, and then China. The objective has been to keep
Japanese industry competitive in the twenty-first century and prevent its hollowing out.
Startups were expected to create new technologies and services and stimulate domestic
demand, to be drivers of innovation (Schumpeter, 1926). A variety of government
policies have been implemented to promote the creation of competitive startups, on the
Silicon Valley model, and bring new energy to Japan’s economy and industry.

Starting in the 1980s, what was then the Ministry of International Trade and Industry
(MITI) developed its Industrial Location Policy as part of efforts to provide support
for establishment of high-tech startups. Among this policy’s objectives was to create
and attract startups to local cities outside the Tokyo metropolitan and Kansai regions,
where advanced industries were concentrated. The 1983 Technopolis Law and 1988
Brain-of-Industry Location Law are examples of its implementation. The idea was that
university and other research organizations would collaborate with entrepreneurs in
joint research and technology transfer, resulting in the creation of new businesses. The
actual implementation of the policy did not, however, go beyond construction of
research facilities and provision of offices, and the results have not included the
creation of many high-tech startups.

The end of the 1980s, when the economic bubble peaked, did see an increase in the
number of new firms established, but provision of risk capital was insufficient. In
1989, in an effort to remedy this situation and provide risk capital for startups, MITI
secured passage of the Law for Promotion of New Business Creation. High-tech starts
authorized under the new law were enabled to offer stock options, a practice that
previously had not been permitted in Japan. The New Business Investment Co. Ltd.,
funded with capital from both public and private sources, was set up to invest in new
startups, and the Industrial Structure Improvement Fund was set up to guarantee
startups’ loans from financial institutions. In addition, what was then the Japan
Development Bank made it possible for startups to obtain long-term policy-based loans
and other credit at low interest rates.

It was a genuine breakthrough that, when developing these policies, MITI directly
investigated high-tech startups and implemented support measures for them. The
criteria for authorizing support were, however, too strict. By 2004, when the system
was terminated, only 193 applicant firms had received authorization.

Following the collapse of the economic bubble in 1991, Japan was confronted with a
long period of economic stagnation. Sensing that it would be problematic to rely on



existing industries and firms to revitalize Japan’s economy and that fostering new core
industry was critical, MITI took additional steps to create the necessary environment
for the creation and growth of high-tech startups and other innovative new ventures.
Part of this effort was support based on the Law for Promotion of New Business
Creation. MITI also worked to develop a securities market tailored to the needs of
emerging market segments (see below) and to secure amendments to the sections of the
Commercial Code related to incorporation and governance of firms. Until then,
securities markets had been the province of the Ministry of Finance and the
Commercial Code the province of the Ministry of Justice.

Despite MITI’s policy initiatives, the number of new high-tech startups and venture
firms making visible progress remained relatively small. The strength of the yen drove
production overseas, Japan’s unemployment rate rose above 3% and appeared to be
trending upward. Developing new businesses to create jobs became an urgent issue.

That is why MITI began to work on small and medium enterprise policies aimed at
fostering high-tech startups and other new ventures, for a broader range of new
businesses. The Small and Medium Enterprise Agency, which handles policy in that
area, had regarded smaller firms as too small and too numerous, as weaklings exposed
to excessive competition and dramatically inferior to large firms in terms of technology,
wages, and management. The agency’s focus had thus been on developing policies to
protect smaller business and to help them grow. Since the agency believed that there
were already too many small businesses, it had no policies at all aimed at supporting
the creation of new ones. Now, however, such support for the creation of new
businesses had become imperative as a way to boost employment.

In 1995 the Small and Medium Enterprise Agency secured the passage of the
Temporary Law Concerning Measures for the Promotion of the Creative Business
Activities of Small and Medium Enterprises. This law empowered prefectural
governments to designate companies or individual entrepreneurs developing or setting
up new businesses based on innovative high technology within their borders. Support
for designated recipients included subsidies for research and development, low-interest
financing from governmental financial institutions, or loan guarantees from the Credit
Guarantee Corporation. In addition, governmental financial institutions could provide
the necessary funding or offer to guarantee loans for purchase of company bonds, to
increase the availability of venture capital for investment in designated recipients. This
scheme was implemented through the Venture Foundation. The law also provided for a
system of tax abatements for “business angels” investing in these companies.

Many companies made use of support based on the Temporary Law Concerning
Measures for the Promotion of the Creative Business Activities of Small and Medium
Enterprises. Between 1995 and July 2004, a total of 10,734 firms received designation
under this law.



Since 1995, the Small and Medium Enterprise Agency has taken a variety of new
steps to provide support for entrepreneurs and newly founded firms. Since 1996,
Venture Plazas, where entrepreneurs starting new ventures are matched with investors
and business partners, have been set up in localities nationwide. Since 1998, Venture
Fairs have been held to showcase new ventures’ products. These events are not only
opportunities for high-tech startups and other ventures to procure capital and develop
sales channels but are also used for entrepreneur and executive training and
management consulting.

In 1999, the Small and Medium Enterprise Agency dramatically transformed the
thinking behind its policies concerning small- and medium-sized firms. The Small and
Medium Enterprise Basic Law, the key pillar for policy measures on behalf of small-
and medium-sized firms, was radically amended to make support for founding new
companies and reforming the management of existing companies the focus of
government efforts. With the amendments to the Small and Medium Enterprise Basic
Law, steps to support the formation of new firms became, for the first time, an official
part of government policy toward small and medium-sized firms. Small business and
new venture support centers were set up at the national, prefectural and local levels. A
support system was put in place for businesses ranging from restaurants and boutiques
to high-tech startups with the capability to compete in global markets.

The year before the amendments to the Small and Medium Enterprise Basic Law, the
Law for Facilitating the Creation of New Business had gone into effect. This law
combined the provisions of the Technopolis Law, Brain-of-Industry Location Law, the
Law for Promotion of New Business Creation and the Temporary Law Concerning
Measures for the Promotion of the Creative Business Activities of Small and Medium
Enterprises.

The intent of the law was to form, throughout Japan, clusters of high-tech industries
able to compete globally. To realize this vision, support was provided for joint
industry-academia R&D projects and a variety of measures, including setup and
operation of business incubation facilities, business matching services, and industry-
academia exchanges, were implemented. In contrast to the support provided for high-
tech startups in the 1980s, the focus of the Law for Facilitating the Creation of New
Business was on the software side of business, i.e., management support and business
matching, instead of the hardware, i.e., facilities. In the business incubation arena, the
provision of financial support to offset costs of setting up and operating business
incubators as well as training and placement of incubation managers resulted in a rapid
increase in the number of incubators founded, starting in 1998.

During the first period (2002-2006) 19 projects were authorized under the plan for
creating industrial clusters based on the Law for Facilitating the Creation of New
Business. Cluster project participants included 10,700 small- and medium-sized firms,
with support provided 290 universities and 2,450 public research organizations. As a
result, 50,500 new businesses were developed. In 822 cases, new firms were founded



or existing firms converted to new businesses, and 425 university-based ventures (of
which 11 reached the IPO stage) were launched.

While, however, Japanese government efforts to promote entrepreneurship and high-
tech startups have since the 1990s had some success, entrepreneurial activity remains
at a strikingly lower level in Japan than in other countries.'

There have been several attempts to clarify the problems in Japan’s entrepreneurial
environment (Feigenbaum and Brunner, 2002; MITI, 1999, 2008; Igarashi, 2005).
Feigenbaum and Brunner (2002) have analyzed the reasons why Japan, which once
produced the likes of Honda Soichiro, the founder of Honda, and Morita Akio, the
cofounder of Sony, has not subsequently seen new successful startups. Their analysis
suggests that social, legal, and educational aspects of Japanese culture-inhibit the
formation and growth of startups, especially high-tech startups.

Startups that survive in Japan are virtually all of a low-risk, low-return type that do
not grow as rapidly as American startups or fuel rapid growth in the economy. The
reasons for that result include (1) the scope of entrepreneurial goals, (2) the immaturity
of the venture capital market and other aspects of venture financing, (3) a severe lack
of talent available to startups, the result of low labor mobility, (4) the stance of large
companies and government bureaucracies who, as customers, are unwilling to share
risk with entrepreneurs, and (5) systems that make it difficult to start over if an
entrepreneur’s new business fails.

It has been ten years since Japan began to more actively support Japanese
entrepreneurs. The purpose of this chapter is to explore what has been improved, what
issues remain, and what new issues have appeared. Using the Japan Development
Bank’s 1994 report on the environment for entrepreneurship in the USA as our
baseline and taking into account the issues noted by Feigenbaum, et al. (2002) and
Ministry of Economy, Trade and Industry (METI, formerly MITI) (1999, 2008), here
we examine (1) capital procurement by startups, (2) labor mobility and the availability
of capable employees for startups, and (3) the role of industry-academia tie-ups and
academic startups. From these three perspectives, we develop an analysis of the current
state of the entrepreneurial environment in Japan.

3. Procuring capital for startups
The stock market and venture capital in Japan

First, we compare capital procurement in Japan and the United States. As illustrated
in Figure 5-1, startup opportunities to procure capital are strikingly different in these
two countries. The horizontal axis on the graphs is time, the vertical axis growth
potential. As a firm grows, its creditworthiness rises. At first, when its creditworthiness
is at the lowest level, the firm is dependent on borrowing. Next, its ability to self-fund
its operations increases. Then, it becomes possible to attract external investors. In the



U.S. side of the graph, these mechanisms for securing funds are seamlessly connected.
In Japan, however, we see gaps between them. A firm with only a short history in
business has no way to diversify its sources of funding. A research report by the Small
and Medium Enterprise Agency (1998) labeled these “financing gaps” and identified
them as obstacles to startup growth. Among steps needed to close these gaps during the
startup period, the report included smoothing the process for obtaining private funding
and promoting the use of public funds, as well as tax measures.

For Japan to create a financing environment like that in the United States, it was
necessary to create frameworks that offered entrepreneurs smooth access to venture
capital. It was necessary, in other words, to create venture equity markets as means by
which investors can recover their investments. As Igarashi (2005) pointed out, the
longer the period from the time a firm is established until the initial public offering
(IPO), the less likely it is that venture capitalists, who seek more profitable ways to
invest their funds, will invest in a startup. Thus, the United States has NASDAQ, a
venture equity market on which an IPO is possible within, on average, five years of a
firm’s founding. NASDAQ makes it possible for venture capitalists to invest during a
firm’s startup period.

To switch over to a US-style system required, however, both time and incentives.
Public financing and preferential tax measures were implemented to supplement
private investment during the transition. First, new sections of Japanese stock markets
were created, operating under special provisions. Then, in 1999 the Tokyo Stock
Exchange (TSE) established Mothers, followed in 2000 by NASDAQ Japan, a tie-up
with NASDAQ in the US. (It became the Osaka Stock Exchange’s Hercules market
following NASDAQ’s 2008 withdrawal from Japan.) Venture equity markets for
startups were also established on local exchanges in Nagoya, Sapporo and Fukuoka. In
sum, rapid strides were made toward creating a startup-friendly stock market
environment. The result was a shortening of the critical period from founding to IPO.
Prior to 1999, the period from founding to IPO was on average 23 years for JASDAQ-
listed companies. Fiscal 2006 data indicate that the average time to IPO for firms listed
on TSE Mothers had been reduced to nine years and five months and for firms listed
on OSE Hercules 12 years and seven months.

We turn now to considering venture capital. Japan’s first venture capital firms were
established in 1972, 26 years after American Research and Development (ARD), the
first venture capital firm in the USA, was established in Boston in 1946.

In 1972, two venture capital firms were established in Japan. The next year, in 1973,
Nomura Securities was the lead partner in the founding of JAFCO, then called Nihon
Godo Finance and now the largest venture capital firm in Japan. In 1974, eight
additional venture capital firms were established. Their number has steadily increased;
by 1995, the number of venture capital firms in Japan had grown to 120. If, however,
we look more closely at these firms, we find that most were founded by large financial
institutions including banks, stockbrokers, insurance providers, and leasing companies,



or by large general trading companies. Most of the employees of these keiretsu venture
capital firms were seconded from their parent companies. What those veterans of large
firms tended to stress in evaluating potential investments was past performance. Their
approach was, in most cases, antithetical to a truly capitalist mind and skill set, which
requires evaluating a company’s future growth potential. Since, moreover, the road
from founding to IPO was expected to be a long one, these venture capital firms
inevitably avoided investing during a company’s startup period.

In about the year 2000, however, with the establishment of the new venture equity
markets, these venture capital firms began to make their first tentative steps toward
investing in startups. It was also then that experienced people set up independent
venture capital companies with an eye to investing in startups in fields in which they
were knowledgeable about the technology in question. These newly independent
venture capitalists began to put together venture capital (hereafter VC) funds and go
into business for themselves. The first such funds were relatively small, with only
about 300 million yen. When governmental financial institutions began to provide
support for venture capital investments in the form of matching funds, however, these
small funds produced results. With the government backing the creation of
independent venture capital firms, their credibility rose rapidly. Some now handle
assets in excess of five billion yen.

Figure 5-1
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The financing environment now and our case studies

At long last, an environment in which startups could procure capital had been
created. Then, however, startups were plagued by a series of unhappy events. The first
was in April 2002, when changes in US financial policy sent stock shares plummeting,
dealing a sharp blow to Japan', where venture equity markets had only just been
created. Then a series of scandals came involving startup IPOs. In 2004, Media Links
was accused of window dressing its financial statements; it was delisted from the OSE
Hercules exchange that April. This was followed in 2006 by the Livedoor scandal”,
which resulted in Livedoor’s delisting from the TSE Mothers exchange. These and
similar scandals involved violations of securities laws and resulted in ordinary
investors’ abandoning the venture equity markets.

The scandals were not confined to startups. Many leading companies in Japan were
also involved in accounting and management scandals. As a result, the Financial
Instruments and Exchange Law was gradually implemented, coming into full effect in
September 2007. This new law was modeled on the US Sarbanes-Oxley Act. When
Sarbanes-Oxley came into effect in the USA in 2002, it increased the cost of IPOs, so
that only large companies could afford them (see, for example, Obernberger et al.,
2009). The precise effects of Japan’s version of Sarbanes-Oxley have yet to be
determined. It does, however, require the creation of similar internal systems by
Japanese firms making public offerings. For startups to have to create internal systems
on a par with those demanded of already large and established firms is a heavy burden.
Following implementation of the Japanese version of Sarbannes-Oxley, reports of
startups hesitating to use IPOs to procure the capital need for further growth began to
appear.

Then, at the end of 2008, came the global recession, with stock markets collapsing
and then continuing to hover at low levels. Startups canceled or put off their IPOs, and
venture capitalists saw their ROI decline. Institutional investors held back from
investing in venture capital funds, making it harder for venture capitalists to fund their
investments. Ever since 2007, venture capital has been squeezed between difficulty in
procuring capital and the inability to guarantee attractive rates of return. JAFCO and
other large venture capital firms came to avoid investments in startups at the early
stage where risk is high and profitability uncertain, shifting their emphasis to late-stage
investments."”

The most severely affected have been the independent venture capital firms
established around the year 2000. Independent venture capital firms tended to
specialize primarily in investments during the startup period and to differentiate
themselves in terms of region, technological domain, and approach to investment.
Startups had high hopes that independent venture capital firms would prove to be
reliable partners. For the independent venture capital firms, however, the financial
crisis came at the worst possible time.



The Ministry of Economy, Trade and Industry (METTI) report summarizing the
results of the first ten years of efforts to promote entrepreneurship and analyzing the
environment for entrepreneurship in Japan identifies six issues. Of these, three concern
venture financing: venture capitalists with insufficient funds to invest, venture equity
markets without institutional investments, and investor disillusion with IPOs. As
described above, this decade saw a variety of efforts to improve the availability of
venture finance, but unfortunate events coming at the worst possible times rendered
them less effective than originally hoped. This explains why procuring adequate
investment remains a major issue for startups in Japan.

4. High-tech startups and talent

As noted earlier, one of the most severe problems confronting startups in Japan is
lack of talented people. This lack takes two forms, lack of talented entrepreneurs and
lack of capable people willing to work for startups.

In Japan, capable people are strongly inclined to want to work for large companies.
As aresult, it is difficult for startups entering the growth stage to recruit the people
they need. Even when a startup has created a revolutionary product or service, this is
no guarantee of continued growth. It is not surprising, then, that according to a 1998
METI report discussing steps to support entrepreneurship, Japan’s business
environment makes it difficult for entrepreneurs to secure capable employees.
Following this report, a series of measures were proposed and implemented, including
the introduction of a stock-option system and measures to ensure access to talent and
partners, promote industry-academia tie-ups, and foster university students’ interest in
new ventures (METI, 2008).

It may also be, however, that Japanese entrepreneurs are too cautious and modest in
setting objectives (Feigenbaum and Brunner, 2002). These two may be part of the
problem. In other words, issues involving entrepreneurs’ personal visions, business
plans, and personalities may be reasons why outstanding talent is reluctant to
participate in startups.

Here, then, we want to explore the talent issue in Japan by starting with the image of
entrepreneurs in Japan and then move to consider the effects of customary employment
practices in Japan.

Japanese entrepreneurs

Studies that analyze the Japanese entrepreneurs who have founded high-tech startups
are relatively rare. There is, however, one study that analyzes the firms that received
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support from the Venture Foundation-(Igarashi, 2005). The statistical data it provides
show that the average Japanese entrepreneur is a graduate of a university program in
the natural sciences. He worked in product development for a large manufacturer for
20 years before starting his first business around the age of 42. He is also strongly
inclined to be a go-it-alone executive without an American-style management team to
support him. His management experience is confined to the R&D environment. He has
no experience in sales or financial management. In most cases he decided to start his
own company when his previous employer, for its own reasons, stopped R&D on the
products on which he was working.

In light of those data, Feigenbaum’s conclusion that Japanese entrepreneurs tend to
be conservative cannot be denied. Among Japanese startups, the survival rate is high,
but startups achieving major growth are rare in the extreme. It should also be noted,
however, that the immature and excessively cautious state of venture finance in Japan
contributes to the conservatism of Japanese entrepreneurs (Igarashi, 2005).

Japanese entrepreneurs exhibit a strong tendency to adopt a low-risk, low-return
approach. Their primary goal is to create settings in which they can concentrate on
their own research. Startups, however, face other issues, apart from what their
founders want to do. Hiring outstanding talent demands setting challenging goals, plus
suitable evaluation and rewards when the goals are met. Providing adequate rewards
requires sufficient management resources. Meeting the demands of talented employees
also requires growing the company rapidly. Most Japanese entrepreneurs, however, see
rapid growth as entailing high risk and approach management conservatively. Many
studies, however, report a positive correlation between survival and growth (see, for
example, Phillips and Kirchhoff, 1989a; 1989b; Reynolds, 1993). These
entrepreneurs’ fear of growth may, thus, be groundless and their attitudes a reason
why Japanese startups have trouble attracting and retaining talent.

Japanese labor mobility and employment practices

The talented employees to whom both Feigenbaum and METI point are the job-
ready personnel who can make startups grow. Japanese government did questionnaire
examination for investigating the reason of switching job. Whether samples are job-
ready is a difficult question. However, that said, the number of those who want to
switch jobs in order to make better use of their knowledge or skills is growing. Others
cite the physical demands and time required by their current jobs, uncertainty about the
future of their companies, and, of course, a desire for a higher salary is motivations for
a job change.

Next, we need to consider employment practices in Japan. According to Miyamoto
Mitsuharu, labor mobility can be divided into two types, external and internal to the
firm. In the Japanese system, where rank is ordinarily seen as more important than job
content, internal mobility tends to be high and external mobility low (Miyamoto,
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1999). Thus, for example, it may be possible for a subsection chief in HR at an
electronics manufacturer to become a section chief in the sales division of the same
company but very difficult for that same person to become a section chief in HR at a
financial services company. That mobility pattern also makes it difficult for startups to
employ capable people with expertise in HR, general affairs, accounting, and other
specialties. Thus employment practices and mobility patterns also make it hard for
startups to secure job-ready employees.

Remaining Issues

As previously noted, a 1998 METI report pointed out how hard it is for startups to
secure capable staff and proposed approving a stock option system as well as other
necessary steps to address this issue. In its 2003 Plan for Creation of New Jobs and
New Markets (the Hiranuma Plan), METI called clearly and forcefully for “facilitating
labor mobility” as a step to promote building an innovation system to incubate new
ventures and create new industries. Steps considered included relaxation of rules
governing agents responsible for recruiting, rapid establishment and smooth
implementation of a defined contribution pension plan to ensure pension portability,
and legislation related to employment contracts to increase labor mobility.

Putting in place these employment and work-related systems intended to make
changing jobs easier was not sufficient, however, to improve the situation.
Qualifications and specialized expertise were in themselves not as useful as expected.
Actual work experience, work-related connections, and personal networks are useful.
It is also necessary, however, for working individuals deliberately to acquire
capabilities and experience by themselves.

As previously noted, the Japanese employment system bears much of the blame for
the problems startups have in securing the personnel they need. We must not overlook,
however, the role of the entrepreneurs themselves. The first issue listed in METI
report mentioned above is entrepreneurs’ lack of entrepreneurial skills. Whatever the
case, the problem of recruiting capable personnel remains unresolved.

5. Industry-Academia Linkages and Academic Startups

In recent year, Japan has seen a rapid increase in the number of new academic
startups. In 1999, the number of academic startups was only 294. In 2008 it was 1,809,
an almost six-fold increase (Figure 5-2).

This rapid increase in academic startups is due, not only to actions taken by
entrepreneurs acting on their own initiative, but also to institutional expansion and
improvement, and, particularly in recent years, to the building of a broader, better
system for industry-academic linkages.
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Figure 5-2. Cumulative Growth in Number of Academic Startups
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Source: Academia-Industry Cooperation Promotion Division, Industrial Science and
Technology Policy and Envirionment Bureau, METI (2009).

Industry-academic linkages in Japan go back to the Meiji period, when scholarship
was positioned as one means of advancing industry. From late Meiji, the zaibatsu and
other important industrial combines made a series of major donations to establish
imperial universities. In particular, funds donated by the Furukawa zaibatsu led to the
founding of Tohoku Imperial University (now Tohoku University) in 1907 and Kyushu
Imperial University (now Kyushu University) in 1911. In 1931, the Osaka business
community and the Osaka prefectural government founded Osaka Imperial University
(now Osaka University). Thus, before World War 11, the zaibatsu were directly
connected to the universities, and dynamic industry-academic linkages were common.

After the war, however, the role of such linkages’ cooperation in the war effort
became a factor inhibiting their use, and legal regulation of the national universities
was strengthened. In 1947, faculty members at national universities were required not
to engage in any other employment (under the National Public Service Act) and
restrictions were imposed on joint research by major corporations and national
university faculty members (under the Antimonopoly Act). In addition, the Patent Act
provided that the national government would own the right to any patented inventions
developed by national public servants (including national university faculty members).
The result was severe restrictions imposed on industry-academic linkages involving
faculty members at national universities. The same period, however, saw a series of
academic startups by researchers who bailed out of universities or national research
institutions, their own inventions in hand, to found, for example, Yagi Antenna, Fuji
Machine Manufacturing, Taiyo Yuden, and Advantest.
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In the 1990s, however, the Japanese government introduced series of policy
measures intended to support industry-academic linkages and, thus, stimlate the
creation of startups by universities and national research institutions. These measures
can be broadly divided into three groups: 1) licenses, 2) creating startups, and 3)
addressing conflicts of interest and conflicts of commitment.

1) Measures concerning licenses include the enactment of the Act on the Promotion
of Technology Transfer from Universities to Private Industry (1998) and the Act on
Special Measures for Industrial Revitalization (1999). Together, they have been called
the Japanese version of the U.S. Bayh-Dole Act (University and Small Business Patent
Procedures Act). Since the enactment of this Act, certified technology licensing
offices (TLO) have been set up by many universites. Since 1999, it has also become
possible for rights to intellectual property resulting from government-funded contract
research and development to revert entirely to the company contracted to perform the
research.

The 2002 enactment of the Intellectual Property Basic Act promoted the orientation
that patents won by university faculty members would revert not to the individual
faculty member but to the university, TLO, or other institution. In addition, in 2003,
requests were made to reinforce the intellectual property management system at
universities, including establishing rules, putting a management system in place, and
hiring experts in the field.

2) Measures concerning the creation of startups include, since 1994, the promotion,
at all universities, of research and development targeting seeds for startups and of the
setting up of venture business laboratories (VBL) to foster individuals with specialized
vocational skills. In 1995, a system of low-interest loans and preferential tax status for
joint industry-academe projects was introduced. The 1998 revision of the Research
Exchange Promotion Act made possible the siting of private sector facilities on
national university campuses. Bringing together all these efforts led to the introduction
in 2001 of the Plan for Creation of New Jobs and New Markets (the Hiranuma Plan),
with the goal of creating 1,000 academic startups within three years. The result was the
rapid increase in the number of academic startups shown in Figure 5-2.

3) Measures addressing conflicts of interest and conflicts of commitment include the
enactment of the Industrial Technology Enhancement Act in 2000, which made it
possible for faculty members at national universities to direct research at private
corporations and to serve as officers at for-profit enterprises. In 2002, national
university faculty members were allowed to serve as officers at TLOs and to start new
ventures spun off from universities if permitted to do so by the university president. In
2003, faculty members at national universities were allowed to divide their working
hours between the university and such entities.
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6. CellSeed

Summary

CellSeed Inc. is a biotechnology startup whose headquarters are located in Tokyo’s
Shinjuku Ward. This firm is involved in regenerative medicine and support for
regenerative therapies, including epithelial cell sheets for corneal regeneration. In 2004
it began providing support for regenerative medicine through sales of RepCell® and

other temperature-responsive cell cultureware. Following successful clinical

verification of autologous cell sheet transplants for corneal regeneration in 2002, the
company began setting up mechanisms for deployment. Issues confronting the
company include the lack in Japan of a regulatory framework for regenerative
medicine. While continuing to coordinate with the relevant government authorities in
Japan, it is conducting clinical trials in France.

Company Overview

Place: Shinjuku Ward of Tokyo
Established: May of 2001

IPO: 2010

Executives: CEO Yukio Hasegawa, PhD

Description of business:

Cell-sheet regenerative medicine

Laboratory consumables and equipments

Number of Employees:

Financial Statement

51( as of December 31, 2009)

o ilion yen)
2004yer | 2005yer | 2006yer | 2007yer | 2008yer
Saks 53 34 23 40 61
Recurring Profit -214 -336 -464 614 644
Total Asssets 491 1,979 1,658 1,026 409
Cash Fbws from 0peratnhg Actiites - - - 611 -559
Cash Fbws from Investng Actvites - - - -9 -11
GCash Fbws from Fhancnhg Activities - - - - -
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Prehistory

CellSheet is a biotechnology-based academic startup established by Tokyo Women’s
Medical University professor Teruo Okano and Yukio Hasegawa, whose background is
in pharmaceutical biotechnology.

Okano received his doctorate in engineering from Waseda University in 1979 and
was then appointed a research assistant in the laboratory of Tokyo Women’s Medical
University professor Yasuhisa Sakurai. There he engaged in research on biomedical
engineering, a combination of medical and engineering research. The university also
provided a state-of-the-art program to provide training in medical-industrial technology
for corporate and academic laboratory researchers.

In 1984, Okano was appointed a visiting assistant professor at the University of Utah
College of Pharmacy in the United States, where he studied with Professor Henry
Eyring. While pursuing research on drug delivery systems (DDS), Okano also
participated as a technology consultant in CeraTech, Inc., a company founded by one
of his researcher colleagues. In 1987, Okano returned to Japan, where, he believed, tie-
ups between medicine and engineering were progressing. He appointed assistant
professor at the Institute of Advanced Biomedical Engineering and Science at Tokyo
Women’s Medical University.

Historically, the ingredients in pharmaceutical products had been low molecular
weight compounds. With, however, the rise of genetic and cell engineering, the 1980s
saw the appearance of biopharmaceutical products incorporating proteins and peptides.
Research and development on gene therapies became a hot topic, especially in the
United States. Cells and tissues came to be seen as the core of the next generation of
medical technology.

Talking about pharmaceutical technology trends in the United States at that time,
Okano observed that,

There are diseases for which there still are no cures, even with treatment with proteins,
peptides, or genes. Those diseases are treated with regenerative medicine or organ
transplants, but the options are still limited. In the field of regenerative medicine, lost ears
or fingers have been treated using the patient’s own tissues, but then the original tissue
used for replacement is itself lost.

In the case of organ transplants, there are not enough donors, and even when transplants
are successful, they require lifelong use of immunosuppressants. If, however, the patient’s
own cells or tissues could be used to generate tissues for transplants, that problem would
be solved.
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In 1989 Okano achieved success in development of surface technology employing
temperature-sensitive polymers, a basic technology used in regenerative medicine in
temperature-sensitive cell cultureware and cell-sheet engineering. Temperature-
sensitive polymers are high molecular weight organic chemicals whose properties
change in response to variations in temperature. Thus, for example, this type of
polymer might be water soluble at temperatures below 32°C but not at temperatures
above 32°C.

Hasegawa, meanwhile, had received his M.D. from Jichi Medical University in 1983
and then served as a postdoctoral researcher at the Cleveland Clinic in the U.S. state of
Ohio. The Cleveland Clinic was at the time a center for state-of-the-art research on
artificial organs and in other leading-edge fields and attracted top-flight researchers
from all over the world.

Following his return to Japan, Hasegawa was appointed to the post of assistant in the
Clinical Chemistry Department of the Toho University School of Pharmaceutical
Sciences. There he conducted research on analytic techniques for clinical trials, with
the goal of improving their sensitivity. Through this research, he became interested in
the Biacore line of analytic devices handled by Pharmacia, Inc., and joined that
company in 1992.

In 1993, just a year after joining Pharmacia, Hasegawa was appointed head of the
R&D office and made responsible for investigating and evaluating technology in Japan.
It was during his investigations that he encountered Okano’s technology.

While investigating technologies for Pharmacia, Hasegawa had identified a need for
chromatography substrates and believed that Okano’s temperature-sensitive polymers
might be suitable for this application. Hasegawa proposed to his headquarters in
Sweden that product development based on Okano’s discovery be conducted in Japan.
As, however, his proposal happened to coincide with Pharmacia’s merger with a
British company, the proposal was rejected. Hasegawa, however, continued to be
fascinated by Okano’s technology. Still wanting to undertake product development
based on that technology, he left Pharmacia in 2000 and, together with Okano, began
preparations to start CellSeed.

The following year, in May of 2001, CellSeed was founded. There were many
conceivable applications for temperature-sensitive polymers, but initially Hasegawa
and Okano focused on regenerative medicine as the core of their business.

Regenerative Medicine and CellSeed Technology

Regenerative medicine uses cells to restore lost function to parts of the body that
have been lost or injured or to organs or tissues damaged by cancer. Prior to its
development, when a part of the body or its function was lost, organ transplants or
artificial organs were the primary means of treatment.
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Many patients are, however, denied organ transplants due to lack of donors, and
even those who received transplants are forced into lifelong dependence on
immunosuppressant drugs to prevent rejection of the transplanted organs. Artificial
organs able to restore the full functioning provided by the original organs have yet to
be developed. Regenerative medicine addresses these problems by using the patient’s
own cells or cells from other individuals and, by external treatments activates them to
take advantage of the body’s own healing powers and restore lost functions.

Regenerative medicine is, then, a new form of medicine based on recent advances in
cell biology and cell cultivation technology. Research in this field has been conducted
since the late 1970s; 1981 saw the first successful clinical applications in regenerating
epithelial tissues, in the United States. Startups then played a leading role in
commercializing technology for regenerative medicine. The first product for
regenerative medicine was the autologous cultured epithelium brought to market in
1987 by Biosurface Technologies, a U.S. corporation.

At present, skin and cartilage products for use in regenerative medicine are sold in
the United States, Europe and Korea. None, however, have been certified for
manufacture or sale in Japan.

Among these products are epithelial cell sheets produced using the temperature-
sensitive polymers that are CellSeed’s core technology. Ordinarily, when cells are
cultivated in petri dishes, the cells are attached to the surface of the dish by cell matrix
proteins that act like glue. When cells are removed from the dishes using conventional
technology, enzymes are used to dissolve these cell matrix proteins, which damages
the surfaces of the cultured cells. When, however, the dishes are coated with
temperature-sensitive polymers, at 37°C, the temperature at which the cells are
cultivated, they adhere to the surface of the petri dish, but lowering the temperature to
below 32°C changes the characteristics of the polymer, making the cells easy to peel
off without doing damage to the proteins on their surfaces. In other words, no enzymes
are used, and intact cell sheets can be removed from petri dishes without damaging the
cells.

Chartl.CellSeed’s Technology (Cell-sheet engineering)

Confluent cells

Temperature reduction
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Cell sheets grown in temperature-sensitive cultureware show promise for a variety of
applications in regenerative medicine, including regeneration of corneal and
myocardial tissues. For example, corneal tissues grown in temperature-sensitive
cultureware are free from the damage of regenerated corneal tissues suffered when
cultured using earlier methods, damage that required sutures during corneal transplants.
The rate of successful transplants is, moreover, higher.

Finding a Path to Commercialization

When CellSeed was founded, there were two options for realizing its vision of
employing its temperature-sensitive polymers in regenerative medicine: form an
alliance (a strategic partnership) or pursue independent development. At first, Okano
and Hasegawa, both of whom were familiar with the biotechnology industry outside
Japan, favored an alliance. An alliance would allow them to develop a business, given
their limited managerial resources, while minimizing risk. Their initial goal was to
form an alliance with a major pharmaceutical company in Japan. Most pharmaceutical
companies, however, employed no polymer experts and had little interest in
temperature-sensitive polymers. Many, while interested in regenerative medicine, had
reservations about the business potential of personalized medicine using the patient’s
own cells and tissues. Several medical equipment manufacturers expressed interest in
joint research, CellSeed’s technology was at the stage of animal testing, and none
could offer sufficient funding to cover the cost of the joint research. The idea of
alliance-based product development had to be abandoned.

Even so, CellSeed, committed to accelerating the progress of regenerative medicine,
wasn’t ready to give up on commercializing its technology. It shifted to the high-risk
strategy of pursuing independent development. What is now the company’s core
business, epithelial cell sheets for corneal regeneration, is a good example of this shift.

At that time, the business environment for regenerative medicine was daunting.
There were no other companies trying to commercialize products in this field in Japan,
and in the United States, where regenerative medicine was relatively advanced, two
companies specializing in cultured epithelium had gone under in September and
October 2002. Their bankruptcies appeared to be due to a limited market for cultured
epithelium, which made it difficult to make their businesses profitable. In Japan,
Menicon, which had developed cultured epithelium, gave up on commercialization and
left the field in April 2003. It had initially assumed that the use of autologous cultured
epithelium would not be subject to the Pharmaceutical Affairs Law. When it was
determined that the law would apply, Menicon decided that the vast expenditure of
time and money required for the clinical trials demanded that law would make it
unlikely to achieve a satisfactory ROI from product development.

The headwinds facing regenerative medicine both inside and outside Japan affected
CellSeed operations. Since it seemed that it would be a long time before the company
could accept orders for cultured tissues for regenerative medicine, it needed some other
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source of cash flow to keep its business going. The decision was made that, in addition
to regenerative medicine, it would also go into the business of support for regenerative
medicine. It would manufacture and sell temperature-sensitive cultureware and other
laboratory consumables and equipment for use in tissue cultivation research by
universities, research organizations, pharmaceutical companies, and medical
equipment manufacturers. When CellSeed formed tissue cultureware sales tie-ups with
sales agents inside and outside Japan and began marketing its products, sales appeared
on its balance sheet.

At present, CellSeed is engaged in two types of business: regenerative medicine per
se, with an eye to long-term profitability, and support for regenerative medicine, to
provide income in the short term.

In regenerative medicine, on which its own R&D is focused, the next major issue it
confronts is which parts of the body best lend themselves to regenerative treatment.
Market forecasts indicate that the market for epithelial cell-sheet for corneal
regeneration is a limited one.

Hasegawa believed that there were about 4,000 patients in need of this treatment in
Japan, about 200,000 worldwide. These figures are small compared to those for
patients requiring treatment for other conditions. Competitors had taken the lead in
epithelial and cartilage products outside Japan, and competitors were already working
towards commercialization in Japan.

Despite market forecasts and competitor activities, CellSeed chose to continue its
focus on the cornea. There were four reasons for this decision: (1) unlike other parts of
the body, there are no alternative treatments, either pharmaceutical or employing
artificial organs; (2) donors are extremely rare and rejection a major issue; (3)
restoration of vision dramatically heightens quality of life; (4) the amount of tissue
required is small and easy to culture.

For development assistance in the corneal regeneration domain, Okano and CellSeed
turned to Osaka University Medical School assistant professor Koji Nishida, a
specialist in corneal treatment, with whom they began joint research. The goal of this
research, conducted at both the Tokyo Women’s Medical University and Osaka
University Medical School, was for Nishida to use CellSeed temperature-sensitive
cultureware to develop cultured corneal epithelium cell sheets.

In addition to culturing corneal cells to grow corneal epithelium sheets, Nishida
developed a technology for growing corneal epithelium from cells extracted from the
oral cavity. If cells from the oral cavity could be used to regenerate corneal epithelium,
regenerative treatment could be provided to patients who have suffered damage to the
corneal epithelia of both eyes. Nishida had already conducted successful animal
experiments on rabbits, and his application to the Osaka University Medical School’s
ethics committee to proceed to clinical trials was accepted.
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In December 2002, clinical trials began with patients who had suffered damage to
their corneal epithelia due to injuries or disease. A patient who, prior to the operation,
had been considerably handicapped by having visual acuity of only 0.01 (20:2000)
even when wearing eyeglasses, was able, after the transplant of regenerated corneal
epithelia grown from cells from his oral cavity, to resume playing golf.

With the clinical trials proceeding smoothly, the results of transplants of regenerated
corneal epithelia cultivated using cells from the oral cavity were reported in the
September 2004 issue of the New England Journal of Medicine, one of the world’s
most prestigious medical journals, to positive international response. Okano and
Nishida have jointly applied for a patent, and Nishida has joined CellSeed as a
scientific advisor.

Coming to Grips with Growing a Business

CellSeed is securing the capital it requires to pursue its research on corneal
regeneration and develop its business in Japan and abroad. As is the case for other
medical products, development of regenerative medical products requires large sums of
money, which CellSeed is procuring from venture capitalists. It has received a capital
infusion from Fast Track Initiative, a venture capital firm that specializes in
biotechnology, and has also accepted investments from such major domestic venture
capital firms as Mitsubishi UFJ Capital, JAFCO, and Daiwa SMBC Capital. Other
investors include public sector Tokyo Small and Medium Business Investment and
Consultation (SBIC Tokyo) and Osaka-based SBIC West Japan, together with alliance
partners Dainippon Printing and Olympus. As a result of these successes in securing
startup capital, CellSeed announced an IPO on the JASDAQ NEO exchange scheduled
for March 2010.

Having raised the necessary capital, the company is concentrating its efforts on
developing its regenerative medicine business, with a primary emphasis on corneal
regeneration. It is pressing ahead with developing related technologies and building an
overseas sales network.

Developing related technologies implies, in addition to its research and development
in regenerative medicine per se, R&D aimed at the implementation and sustainment of
regenerative medicine as a business. While experimental corneal regeneration
transplants do not require a system to support ongoing transplants, growing a
continuing transplant business requires both large-scale production of regenerated
corneal epithelium and a system to ensure its transport and delivery.

To meet these needs, CellSeed has engaged in joint research with Tokyo Women’s
Medical University and Hitachi on automated culture equipment for tissue regeneration.
In April 2006, corneal epithelium cell sheets were successfully transported from
Saitama to Osaka and transplanted into rabbits. As announced in September 2008,
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CellSeed has worked with Dainippon Printing and Tokyo Women’s Medical
University to develop efficient production technology for the specialized film required
to culture epithelial cell-sheets for corneal regeneration.

CellSeed has also taken vigorous steps to build its regenerative medicine and
regenerative medicine support businesses overseas. In 2008, CellSeed entered into
sales tie-ups for overseas sales of its regenerated corneal epithelium with Teva
Pharmaceutical Industries (Israel), the world’s largest supplier of generic medicines,
biopharmaceuticals supplier Genesis Pharma S.A. (Greece), and Orphan Australia
(Australia), a supplier of pharmaceuticals for rare conditions. In the regenerative
medicine support sector, in 2008 CellSeed decided to become an OEM supplier of
three types of cultureware, including UpCell, to Thermofisher Scientific (USA), the
world’s largest supplier of scientific equipment.

Regulation and Response

To supply regenerated corneal epithelium as a pharmaceutical product, CellSeed
must clear the regulatory requirements of Japan’s Pharmaceutical Affairs Law. Article
14 of that law provides for approval of the manufacture and sale of medical products
and clearly specifies a development process based on the requirements for approval.
Regulatory issues remain, however, in the field of regeneration medicine, a new
clinical domain.

Products used in regenerative therapies, unlike conventional pharmaceutical products,
are cells and tissues taken from human or animal subjects and thus require a different
certification and development process. Ministry of Health, Labour and Welfare
notifications (Notification of Pharmaceutical and Medical Safety Bureau No. 906 and
No. 1314) issued in 1999 and 2000 set safety standards for regenerative medical
treatment and require that an application for safety confirmation be made to the
regulatory agency in charge prior to clinical testing.

A number of issues have been raised, however, concerning the Pharmaceuticals and
Medical Devices Agency (PDMA, an independent administrative institution under the
jurisdiction of the Ministry of Health, Labour and Welfare), the regulatory agency in
charge of approving pharmaceuticals and medical devices, including regenerative
medical products. These issues include the recruitment, education and training of
inspectors and the need for greater transparency in the inspection process. It has been
pointed out, in particular, that, when the applicant is seeking approval for an
application related to regenerative medicine, it is difficult to obtain information about
how such requests are evaluated, what kinds of documentation are required, and what
sorts of issues are likely to result in decisions being delayed.

In response to the criticisms from both industry and academia, the PDMA began in
the spring of 2006 to disclose examples of applications. It recommended pre-
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application consultation and took other proactive steps toward greater public disclosure.
It also recognized that, in regenerative medicine, there are many cases in which the
distinction between pharmaceutical products and medical devices remains unclear and
began to recommend, in consultations prior to applications for clinical trials, that the
clinical trials proceed on the assumption that pharmaceutical products were being
tested.

Thanks to these changes in the regulatory environment, Japan Tissue Engineering’s
cultured epithelium was approved in July 2007 for manufacture and sale in Japan. It
still appeared, however, that it would be some time before rules governing regenerative
medicine were finally clarified.

Confronted with this situation, CellSeed began planning how best to communicate
with the PDMA with an eye to a formal application. At the same time, it proceeded
with applications for approval for manufacturing and sale in Europe and the United
States. Regenerated epithelium and cartilage had already been approved for
manufacture and sale in these two markets, where sales have already begun. CellSeed
believed that since there were already precedents in these markets for clinical trials,
approval for manufacturing and sales of regenerative medical products would also be
easier to obtain. The decision was made to proceed with clinical trials and applications
for approval for manufacturing for its regenerated corneal epithelium in markets
outside Japan.

In September 2007, in preparation for applications for approval in Europe and the
U.S.A., CellSeed began clinical trials of its epithelial cell sheets for corneal
regeneration at the Lyon National Hospital in France. The hospital’s Dr. Odile Damour
was influential in arranging the start of clinical trials in France. In 2004, she had
learned about the results of CellSeed’s research and had strongly urged CellSeed to
commercialize its products in France. This encouragement from Dr. Damour, who
possesses a rich network of contacts throughout the field of regenerative medicine, led
to the establishment of CellSeed France in Lyon in October, 2008, and the start of
clinical trials in that country.
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7. AnGes MG, Inc.

Summary

AnGes MG, Inc. is a biopharmaceutical company located in Ibaraki City, Osaka. It
specializes in research, development, and production of the practical application of
genetic medicine such as the Hepatocyte Growth Factor (HGF) genetic medicine,
which improves blood circulation by regenerating blood vessels, and the NFkB decoy,
which controls various inflammations. It is also engaged in research and development
on the HVJ Envelope Vector, a new delivery technology for medicines. Founded in
December, 1999, AnGes MG has tied up with Ishihara Sangyo, Ltd., to develop and
manufacture the HVJ Envelope Vector (August, 2000) and with Daiichi Seiyaku Co.,
Ltd., which handles sales of HGF in Japan (January, 2001).In September, 2002, AnGes
MG became the first academic startup in Japan to be listed on the TSE Mothers
exchange. In March, 2006, AnGes MG filed an application for approval of
Collategene, a drug containing HGF, in Japan.

Company Overview

Corporate name : AnGes MG, Inc.

Head office : 4F, Saito Bio-Incubator, 7-7-15, Saito-asagi, Ibaraki, Osaka,
567-0085 Japan

Established : December 17, 1999

President and CEO : Ei Yamada

Capitalization : 9,460million yen (at the end of December 2009)
Issued and outstanding : 117,991shares (at the end of December 2009)
Number of employees : 80 (to be consolidated at the end of December 2009)

Scope of business : Research & development of genetic medicine
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Financial Statement

2001 2002 2003 2004 2005 2006 2007 2008
Gross Sales 1,300 1,794 2,453 2,696 2,430 2,912 1,720 951
Operating Profit 277 -555 -953 -1,558 -1,870 1,137 -1,730 | -2,541
Gross Assets 1,965 | 5,633 10,974 10,009 9,014 8,063 13,182 | 9,678
Shareholders' Capital 1,507 | 4,477 9,454 8,656 7,456 6,758 12,305 | 8,963
Business CF 165 =731 -689 -1,433 -1,686 -898 -1,976 | -1,978
Investment CF -222 -241 -4,484 2,962 -336 -703 -3,668 1,526
Financial CF 1,339 | 3,506 5,927 899 688 395 7,446 29
(Million Yen)
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Company History

December 1999

Founded as MedGene Co., Ltd. in Izumi-city, Osaka for research and
development of gene and nucleotide based drugs and reagents for use in
functional analyses of genetic medication.

June 2000 Changed corporate name to MedGene Bioscience Co., Ltd.
August 2000 Formesl partnership with Ishihara Sangyo Kaisha, Ltd. on manufacturing and
marketing of HVJ envelope vectors.
January 2001 Established Ikeda Laboratory in Ikeda-city, Osaka.
January 2001 Formed partnership with Daiichi Sankyo Co., Ltd. (former Daiichi Pharmaceutical
Y Co., Ltd.) on development of HGF gene based drug in Japan for PAD.
October 2001 Changed corporate name to AnGes MG, Inc.
July 2002 Founded Genomldea Inc. in Toyonaka-city, Osaka for gene function analyses.
September 2002 IPO: AnGes MG achieved listing on the Mothers markets of Tokyo Stock
Exchange.
September 2004 Moved head office to Ibaraki-city, Osaka.
Formed partnership with Alfresa Pharma Corporation on development and
June 2005 marketing of NFxB decoy oligonucleotides in the field of atopic dermatitis in
Japan.
Formed partnership with Avontec GmbH, with a cross license arrangement,
August 2005 granting NFxB decoy for psoriasis in Europe, and obtaining STAT-1 decoy for
skin and respiratory diseases in Asia.
Formed partnership with BioMarin Pharmaceutical, Inc. on marketing and
December 2006 distribution of a product approved in the US, “Naglazyme®” (gulsulfase) for

treatment of the genetic disease mucopolysaccharidosis VI in Japan.

From AnGes MG HP
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Technology and products
The pipeline of AnGes MG is based on the three technology fields as below.
HGF Genetic Medicine (Collategene)

In 1984, Toshikazu Nakamura, professor at Osaka University, was the first to
confirm the HGF (Hepatocyte Growth Factor) as a protein that helps hepatic cells to
multiply. At first, the research and observation of HGF had been conducted with the
aim of finding a curative drug for hepatic diseases. In 1995, however, Ryuichi
Morishita, professor at Osaka University, developed a new method to regenerate blood
vessels through HGF gene administration. The HGF genetic medicine has a high
potential to become one of the most innovative and revolutionary curative medicines
ever to be developed as it will enable the neogenesis of new blood vessels to be used
for ischemic patients who are suffering from deteriorating blood circulation due to
clogged vessels.

<HGF genetic medicine on peripheral arterial diseases>

4

Muscle tissue

Before genetic medicine

HGF protein

Vascularization

After genetic medicine

From AnGes MG HP
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Examples of diseases caused by the clogging of blood vessels include: 1. peripheral
arterial diseases (PAD) (arteriosclerosis obliterans and Buerger's disease) that may
ultimately lead to the amputation of a lower limb due to necrosis caused by poor blood
circulation due to occlusion by diabetes, etc. of blood vessels in the lower limbs and, 2.
ischemic heart diseases (IHD) (angina pectoris and myocardial infarction) caused by
poor blood circulation inside the coronary artery of the heart. When the patient's
condition becomes severe and the disease reaches the critical stages, in addition to drug
administration, the balloon-catheter treatment (therapy to form arteries by the insertion
of a catheter into blood vessels) as well as bypass surgery are the usual solutions.
These treatments, however, do not always ensure full recovery. The HGF genetic
medicine is expected to be validated and to prove effective in such cases where no
treatment was available other than amputating a lower limb. The aim is to offer a new
revolutionary therapy in which the neogenesis of blood vessels will be possible with a
simple injection.

NFkB Decoy Oligodeoxynucleotide

There are two major types of genetic medicine categorized according to preparation
method. The first involves the utilization of the genes themselves as is the case with
HGF genetic medicine; the other involves the utilization of genes synthesized with
special nucleic-acid synthesizing equipment. The latter are known as "synthetic genes"
as they utilize part of components to comprise a gene instead of the whole gene, or
"nucleic-acid medicines" as they are made from nucleic acids.

Mechanism of Action of NFkB Decoy
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Decoys belong to the nucleic-acid medicines. A gene will be automatically switched
on when a genetic transcription factor lands on its genome. And a decoy is a
synthesized short DNA compound which has the same sequence as that found on the
portion of the genome where the transcription factor is landing. Once administered into
the human body, a decoy prevents the landing of a genetic transcription factor on a
genome, thus repressing the action of the gene.

NF«kB is a genetic transcription gene that functions as a genetic switch to activate the
immunological reaction. By preparing a decoy to work against NF kB, we are now
seeking a new treatment for diseases caused by immunological overreactions such as
atopic dermatitis or rheumatoid arthritis.

This new treatment method was invented by Ryuichi Morishita, professor at Osaka
University, in 1995.

HVJ envelope vector

For a genetic expression to work properly, genes have to enter a cell; in conventional
practice, however, genes may only come close enough to attach themselves to the cell
membrane, unable to penetrate it. A carrier, an agent to introduce the genetic
expression to a cell, becomes necessary at this point.
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The Hemagglutinating Virus of Japan (HVJ) is a type of pneumovirus found in mice,
discovered in Japan in the 1950s. All of the genome found inside HVJ is removed, and
the vector using only its membrane is the HVJ envelope vector. The production
method of this vector was developed in 2000 by Professor Yasufumi Kaneda of Osaka
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University.

The HVIJ envelope vector, possessing the strong action of fusing cells (cytogamy) on
its membrane (envelope), has high efficacy to induce a gene into a cell. Moreover, as
all of the virus genome of HVJ is removed, the vector is safe when used for human
beings. The vectors used for the genetic medication can be divided into major types, i.e.
a viral vector and a non-viral vector. The viral vectors, used for their virus infection
capabilities, have a high gene induction efficacy, but present safety problems. On the
other hand, non-viral vectors made of lipid materials, etc., though considered to be
safer, have some drawbacks in terms of their induction efficacy. The HVJ envelope
vector, which presents solutions to all these problems and shortcomings, can be
expected to become a vector widely used in the near future.

Additionally, the HVJ envelope vector, in addition to the genetic medication, may
become a vector of high efficacy as a drug delivery system (DDS) for nucleic-acid
medicines, protein medicines, as well as conventional medicines such as low-
molecular compounds, etc. as it may be able to improve drug absorption.

Moreover, the HVJ envelope vector can also be used for the discovery of new useful
genes that can be applied to create medication as well as diagnostic drugs. By using the
HV1J envelope vector, new useful genes can be found by inducing genes for
examination purposes into a cell or an organ and by observing their actual effects.

Researcher Background

AnGes MG was founded to commercialize technology developed by Osaka
University professor Ryuichi Morishita, who participates in the company’s
management as a member of the board of directors. Morishita was born into a family
of doctors in 1962 and studied medicine at Osaka University. After beginning his
studies he began to think about Japan’s aging society and went on to do graduate work
in the university’s Department of Geriatric Medicine. There, his academic advisor
recommended that he pursue research in genetics. That was at a time when genetics
was not yet a popular subject, and Morishita, who liked to do things that others were
not, learned the basics of research in genetics through independent study. Following
the completion of his graduate studies at Osaka University in 1991, he undertook
further study as a visiting researcher at Stanford University.

At Stanford, Morishita pursued research on the causes of blood vessel dilation and
constriction and the role of genetic factors affecting them. Through his research in the
United States, he became familiar with the U.S. research environment, learning about
the office for technology licensing (OTL) and how the technology they transfer
becomes the basis for creating startups.

Immediately after returning from his studies overseas, Morishita completed a
dissertation on vasodilators and presented it to his advisor. His advisor then directed
him to submit a patent application via the university OTL. Shortly afterward, he
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received a request from a startup that, in exchange for an exclusive license to the patent,
offered him a three-year research grant worth 150 million yen. Morishita was surprised
by the offer. He was even more surprised that advisor thought the amount was too
small. Morishita later participated in his professor’s own startup and became familiar
with the U.S. research environment that involves industry-academia tie-ups.

In 1994, Morishita returned to the Department of Geriatric Medicine in the Osaka
University Medical School, leaving the U.S. research environment he had found so
productive behind. He believed that the level of genetics research in Japan was high
and that, by introducing the methods of the industry-academia tie-ups that he had
learned about at Stanford, he could contribute to the further development of medical
research in his home country.

For his research in Japan, Morishita targeted on Hepatocyte Growth Factor (HGF).
HGF is a protein discovered by his medical research colleague Toshikazu Nakamura,
who was happy to accept Morishita’s request that they pursue joint research on the
substance. Since HGF accelerates the growth of cells in blood vessel linings, Morishita
believed that it might be used to regenerate blood vessels and pursued research in this
direction.

At the time, there were patients in the Osaka University Hospital being treated for
arteriosclerosis obliterans, a severe form of arteriosclerosis in which necrosis may
begin in the feet and advance, and for which the only available treatment was to
amputate the patient’s legs. To address their condition, Morishita developed a
pharmaceutical treatment using HGF gene therapy. He believed that if the treatment
were injected into patients’ blood vessels, the blood vessels would be repaired,
eliminating the need for amputation.

In 1999, Morishita, having used animal experimentation to test the administration of
HGF gene therapy to regenerate blood vessels, applied to the oversight committee at
Osaka University for permission to proceed to clinical trials. He also sought the
cooperation of one of Japan’s largest pharmaceutical companies. Since, however, his
was still purely academic research, the pharmaceutical company declined to cooperate.

Forming the Management Team

While still unable to obtain the cooperation of a major Japanese pharmaceutical
company, Morishita met Kensuke Tomita. Tomita had gone to work for Sankyo Co.,
Ltd., after graduating from the University of Tokyo’s Pharmacology Department in
1974. In 1989 he moved to Rhone-Poulenc-Rorer (RPR), the parent company of RPR
Gencell.

In 1994, when RPR established RPR Gencell to conduct R&D on gene therapies,
Tomita was appointed the new company’s CEO. Reports had appeared in the United
States indicating that gene therapies could be effective in blood vessel regeneration.
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Tomita believed that blood vessel regeneration was the field of medicine in which gene
therapies would most quickly find practical application.

Having heard about the success of Morishita’s research on blood vessel regeneration
using HGF, Tomita visited Osaka University. Before this visit, Tomita had thought that,
given the success of his research, Morishita would already be involved in a tie-up with
a major pharmaceutical company. When Morishita told him that there had been no talk
of a tie-up at all, Tomita urged Morishita to start his own startup. He later provided
Morishita with concrete advice and introductions to key people.

In 1998, as Morishita was pondering the need for a startup that would connect
academic research and a pharmaceutical company, an academic conference on gene
therapy was held at Osaka University. That is where Morishita met Hitoshi Kotani,
who would become one of the startup’s founding members. After completing his Ph.D.
at the Graduate School of Agricultural and Life Sciences at the University of Tokyo in
1980, Kotani studied abroad as a postdoctoral fellow at the Collier Institute for
Medical Research and spent 10 years in the United States as a principal researcher at
the Armed Forces Institute of Pathology (AFIP).

In 1991 Kotani moved to Genentech Therapy (GTI), the U.S.-based pioneer in gene
therapy. His boss at the Armed Forces Institute of Pathology had become a GTI vice-
president, and it was at his urging that Kotani made the switch. At GTI, Kotani was
responsible for development of production technology and had experience in
negotiations about gene therapy with the U.S. Food and Drug Administration (FDA).

When Kotani left GTI in 1998, he heard from Morishita that he wanted to start a
company. At that time, however, he was working in the United States and had no
desire to return to Japan.

In the summer of 1999, however, he heard again from Morishita and accepted his
invitation to participate in establishing the startup. Encouraged by the passion with
which Morishita and Tomita asked him to join them, he decided to participate in
founding AnGes MG.

One of the reasons for Kotani’s deciding to participate in the startup was the clarity
of the image of products already in AnGes MG’s pipeline. The company already had in
place the seeds of new technology and had brought them to the stage of clinical trials.
He could envision a technology portfolio in which NF«xB was already in the pipeline.

In December of 1999, AnGes MG was founded, with Morishita, Tomita and
Nakamura investing the 11 million yen initial capitalization. The following June,
Tomita became the new firm’s president and representative director. In October,
Morishita joined the board. In November, Kotani was appointed vice-president and
representative director. The management team for the initial period of AnGes MG’s
startup phase was in place.
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Business Plan and Gap Fund

Following the founding of AnGes MG, Tomita and Kotani’s first task was to come
up with a business plan. In May 2000, they hid out at a private apartment in Senri,
Osaka, and worked through day and night to write the plan in a week. Once the plan
was finished, they approached a variety of public organizations in search of financing
support. None of the responses they received were favorable. Back then there was still
no understanding of the business model that a biotech startup requires. They were told
that without a product to bring to market the next year, no funds could be provided.

Then, however, little-by-little the funding organizations’ attitudes began to change.
As it became clear that, among academic startups, AnGes MG was the first candidate
considered for a stock exchange listing, opportunities began to emerge. The circle of
public organizations in the Kansai willing to provide support expanded. Even so, it was
much later that the firm finally did receive financing support.

Technology and Intellectual Property
Product pipeline

AnGes MG has two products in its pipeline, Collategene HGF plasmid, an HGF gene
therapy, and NFkB decoy oligo (Figurel: Product Pipeline). Its subsidiary Genomedia
is developing HVJ envelope vector and GENO101, a prostate cancer treatment. Other
products in the pipeline include Naglazyme®, being developed through a tie-up with
another firm.

Intellectual property

From the start, AnGes MG has not owned all of the intellectual property its business
requires. While making arrangements with Osaka University for the transfer of
intellectual property from university researchers Ryuichi Morishita, one of the AnGes
MG founders, and Yasufumi Kaneda, AnGes MG has also negotiated with other
universities and pharmaceutical companies to secure the intellectual property necessary
for its business.

One of the first tasks that Kotani faced as the manager responsible for R&D at
AnGes MG was to secure the intellectual property required to apply for international
patents and provide the additional data required to develop its business. Back then,
there were few Japanese able to make decisions on the value of applying for
international patents, which were enormously expensive. As the advocate who pushed
for an intellectual property strategy, Kotani made an invaluable contribution to the
company. Through the process he put in place, AnGes MG was able to secure the
intellectual property it needed at a minimal cost.
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Figurel: Product Pipeline
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Developing the Business through Tie-ups
The Ishihara Sangyo tie-up

Morita, Kotani and Morishita, who all had had experience with overseas biotech
startups, shared the same image of the revenue model for AnGes MG from the time
that they started the company. Following its founding, AnGes MG had neither products
in the market nor the financing for a gap fund. Its income was zero. By July 2000, its
capital was exhausted. The next month, however, AnGes MG and Ishihara Sangyo
signed a letter of agreement concerning the manufacture, sale and use of AnGes MG’s
HVIJ envelope vector.

Chemical manufacturer Ishihara Sangyo was looking for a new business. Ishihara
Sangyo’s management team, including its president, visited Osaka University
professor Yasufumi Kaneda. Kaneda, working through AnGes MG, offered Ishihara
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Sangyo the right to manufacture, use and sell the HVJ envelope vector kit. Ishihara
Sangyo accepted a deal that included a one-time payment of 40 million yen for further
R&D to AnGes MG. This arrangement not only enabled AnGes MG to payoff its
existing debts but also generated the cash flow to make possible future R&D.

The Daiichi Seiyaku Tie-up

In January 2001, AnGes MG signed a contract related to its HGF gene therapy
plasmid with Daiichi Seiyaku. This contract gave Daiichi Seiyaku exclusive rights to
sale of the HGF plasmid in Japan. In exchange, AnGes MG received a one-time
payment at the time the contract was signed, milestone payments to support further
development, and, when the product was ready for market, royalties as well. Later, the
area included in the Daiichi Seiyaku contract was extended to include the U.S and
Europe as well as Japan. With this tie-up, AnGes MG had created in Japan a startup
revenue model including a full range of income sources, from one-time payment on
contract to royalties on product sales.

Daiichi Seiyaku’s Shuzo Masamura first heard about the possibility of a tie-up in the
HGF gene therapy field when he received a phone call from Morishita in March 2000.
When Morishita look into the matter, he discovered that in the United States, the FDA
had approved clinical trials of VEGF and FGF and that major German and French
pharmaceutical companies were already involved by providing support for startups.
Sensing that drugs incorporating HGF would become a big business, Masamura
persuaded the directors and colleagues at Daiichi Seiyaku to approve the tie-up.

In the background to the tie-up was the fact that Daiichi Seiyaku had adopted a
strategy of becoming involved in high-risk ventures of the type that traditional
pharmaceutical companies avoided.

The tie-up not only provided AnGes MG with the funding to continue its research;
Daiichi Seiyaku also provided support in recruiting capable staff. It set up a
development support team of several dozen of its own employees, from whom AnGes
MG learned a great deal.

Preparations for the IPO

When AnGes MG was founded, it was still highly unusual for a biotech startup to be
listed on a Japanese stock exchange market. Morishita, who was following the
American model of startup management, however, had it in mind from the start to use
an IPO to raise the capital required for new drug development. It was for this reason
that he sold the rights to new drugs to pharmaceutical companies, not only creating an
income stream in the form of milestone payments but also ensuring that the company’s
books were audited by an external accounting firm, thus laying the necessary
groundwork.
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Morishita saw the IPO not only as a source of income but also as a tool for ensuring
management transparency. Morishita believed that a startup whose technology was
developed by a national university at the taxpayer’s expense should be a public asset.
That is why he worked to achieve an IPO, to ensure the disclosure of accurate
information that an [PO requires.

Strengthening the Administrative Function

In April 2001, following the tie-up with Daiichi Seiyaku, Masanori Murayama
joined the board of AnGes MG as a representative director. After graduating from the
Economics Department of Keio University in 1986, Murayama had worked for
Deutsche Bank and Goldman Sachs. He founded Masa Enterprises, Ltd. in 1992 and
Knowledge Solutions, Inc., of which he was CEO, in 1999. Murayama met Morishita,
introduced by a venture capital, and joined AnGes MG.

Murayama’s goal was an IPO in 2002, and he began immediately to create the
internal systems that goal required. Since the management basics are the same for
startups and established companies, he strengthened the Administrative function that
would become the company’s engine. When Murayama joined AnGes MG, it
employed 15 people. Just prior to the PO in July 2002, that number of employees had
increased to 63.

Recruiting Management Talent

In May 2001, Ei Yamada, who would later become President and CEQO, joined
AnGes MG as head of the New Business Development Division.

After completing his studies at the Tohoku University School of Medicine in 1981,
Yamada joined to work for Mitsubishi Chemical Corporation. Five years later, in 1986,
he was responsible for negotiating a joint research agreement between Mitsubishi
Chemical and Genentech, one of the most successful biotech startups in the U.S.

Genentech was then at its peak. Its founder, Robert Swanson, had recruited a group
of the world’s best researchers with the idea of overturning conventional method of
drug discovery in the pharmaceuticals industry. From the outside, the company office
building appeared very plain. Once a meeting held there, however, researchers from
Russia, Germany, France, Holland, Hungary, Denmark, Australia, and other countries,
dressed in T-shirts and jeans, joined together. They explained candidates for unique
new biotech pharmaceutical products organized around 30 targets. The discussion
reflected the high quality of their business thinking. At one time, Genentech had in
three months completed a protocol expected to take a full 12 months.

The negotiations with Genentech alerted Yamada to the strength of U.S. startups and
left him fascinated. In 1995, he left Mitsubishi Chemical to join Sosei Co.Ltd. Then, in
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2000, he was appointed to the board of directors of Dragon Genomics, a subsidiary of
Takara Shuzo.

In 2001 Yamada encountered Morishita for a second time. Just as in their first
meeting, Morishita said, “Let’s do something interesting together.” That the HGF gene
therapy on which AnGes MG was working had been one of Yamada’s own research
themes since the 1980s. Because of this reason, Yamada decided to move to AnGes
MG.

Strengthening R&D

After Murayama became president in April 2001, development of HGF gene therapy
based on the contract with Daiichi Seiyaku got into full swing. It was necessary to
strengthen the R&D division. By hiring people who were both experienced and able to
cooperate with other members, AnGes MG was able to sustain the efficiency of its
research operations. Special arrangements were necessary to employ and retain people
with five to ten years experience in the pharmaceutical company. At AnGes MG the
entire laboratory staff participated in interviews at which applicants presented their
previous work and took questions about it. They were then evaluated for their fit with
the company’s culture.

Changing CEOs

In the years around the IPO, the AnGes MG CEO changed several times. Tomita
was the first CEO, followed in 2001 by Murayama, and in 2002 by Yamada. Changes
in who held the office of Representative Director and CEO reflected developmental
stages, with the most appropriate individual appointed at each stage. After the launch
period in which a clear business model and direction were determined by Tomita,
Murayama came on board to put in place the organizational structures required for the
IPO. Yamada then took over to stabilize the organization and manage with an eye to
shareholder perceptions.

Throughout those changes, AnGes MG’s top management worked together as a team.
Having multiple individuals participate in management not only reduced the risk from
executive health problems or accidents. It also made it easier to obtain information
from employees and create a culture of openness that made it easier to recruit talented
people.

R&D and Revenue, a Dilemma
The IPO

Three years after the company’s founding, on September 25, 2002, AnGes MG was
listed on the TSE Mothers stock exchange market. During the bookbuilding phase,
15,265 shares were issued with the price set at ¥220,000 per share, raising more than
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three billion yen. When listed, the price per share was set at ¥400,000, which became
the upper stop price for two days. This success triggered a series of biotech startups
being listed on the TES Mothers.

Established in November 1999, TSE Mothers is a stock exchange market for startups,
which, as of this writing, lists 157 firms. The four pillars of the Mothers exchange are
liquidity, growth, speed, and transparency. No ROI criterion is imposed. The only
condition is that sales be reported. These criteria make Mothers highly attractive to
biotech startups that have to operate in the red for some time before their products
reach the market.

Developing major products

Following the company’s successful IPO, AnGes MG continued to develop steadily.
In the HGF gene therapy arena, its Collategene product was approved as a treatment
for arteriosclerosis obliterans on March 27, 2006. Besides this domestic approval, it
now has HGF gene therapies under development in Japan and the United States for
arteriosclerosis, ischemic heart disease, and Parkinson’s disease. Development of
NF«B decoy oligo treatments for atopic dermatitis, inflammatory bowel disease,
psoriasis, and prevention of cardiovascular stenosis is underway in Japan, the U.S. and
Europe.

Achieving positive cash flow

A steady stream of research results is no guarantee of profitability. AnGes MG sales
peaked at 2.9 billion yen in 2006 but fell to 900 million yen in 2008. Operating profit
remains in the red, with a 2.5 billion yen loss posted in 2008. These figures illustrate
the biotech startup’s dilemma.

Biotech startups receive sufficient one-time contract payments, development support
and milestone funds from major pharmaceutical companies to proceed with their R&D.
The more aggressively they pursue their research, the larger their cash outflow grows,
and the deeper they go into the red.

One way to escape this “death valley” is to procure funds from external sources. In
the case of AnGes M@, the company procured more than three billion yen from its
2002 IPO. In 2007, a private placement procured more than seven billion yen. These
cash flows from financing activities covered the red ink generated by sales and
investment cash flows. At the same time, AnGes MG was able to focus on product
development closely linked to short-term commercialization and improving cash flow
from sales.

This combination of capital procurement and short-term commercialization enabled
AnGes MG to get through its death valley and reach the point of applying for approval
of Collategene, a key product, for use in Japan.
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8. RAYTEX

Summary

Raytex has established itself as a world lead in the manufacturer of semiconductor
inspection and metrology equipment. Building on his experience as a trading company
salesman, the founder has focused the company on demand-driven product dvelopment.
It took 16 years from the company’s founding and nine years from its transformation
from a sales agent to a manufacturer before it was listed on the TSE Mothers exchange.
Prior to its Mothers listing, Raytex received neither venture capital nor equity
participation by a large partner firm, pursuing instead a policy of self-capitalization
based on retained earnings, effective use of external talent, rapid commercialization,
and a full product line that yields no ground to competitors. Taking advantage of the
capital-procurement opportunity presented by the IPO, this firm has been expanding its
business by acquiring other companies.

Company Overview

Place: Tama city of Tokyo
Established: July 19,1988

IPO 2004

Electives : CEO Jun Takamura

Description of business: Manufacturing and Sales of Semiconductor Wafer
Inspection & Measurement Equipment
Number of Employees: 65 (consolidated 78) (as of May 31, 2010)
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Company History

July. 1988

May. 1993

May. 1996

April. 2001

Jan. 2003

Aug. 2003

Oct. 2003

April. 22, 2004

Aug. 19, 2004

January. 2006

March. 2007

April. 2007

Dec. 2008

Raytex Corporation established in Hachioji City, Tokyo with JPY 3 initial capital

Raytex begins sales of E + H Wafer Profile Measurement Systems.

Raytex begins sales of EdgeScan Wafer EdgeDefect Automatic Inspection System (first
phase of in-house technology development).

Raytex begins sales of BackScan Wafer Backside Automatic Inspection System (third phase
of in-house technology development)

Raytex begins sales of Wafer Edge and Backside Combination Inspection System.

Raytex USA Corporation established in Oregon, USA

Raytex announces DynaSearch XP Wafer Topography Measurement Inspection System (in-

house developed version).

Raytex Corporation listed on Tokyo Stock Exchange, Mother’s Market.

Raytex opens Taiwan branch office in Taipei, Taiwan.

Obtained ISO9001:2000 international certification of quality management system

NanoSystem Solutions, Inc. added as wholly-owned subsidiary through share exchange

Obtained patent and trademark rights to “Wafer Internal Defect Inspection System” thought
Mitsui Mining and Smelting Co., Ltd.

Raytex concludes agreement with Camtek Ltd (Israel) for joint development of wafer

Inspection system

Financial Statement

2005yr 2006yr 2007yr 2008yr
Sales(million yen) 3,621 4,875 5,980 6,011
Operating Income 10.0% 6.1% 4.9% -6.6%
Ordinary Income 7.8% 4.4% 3.5% -9.7%
Net Income 3.7% 2.1% 1.1% -7.4%
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Products

At the time of the PO, Raytex had established itself as a pioneer in the development
of semiconductor wafer-edge inspection equipment. No one had previously recognized
the importance of inspecting the wafer’s edge. Taking full advantage of the opportunity
presented by this previously unnoticed corner of the market, Raytex developed a full
line of wafer inspection equipment. As illustrated in Chart 1, its products now include,
in addition to edge inspection equipment, wafer front and backside inspection, pinhole
inspection, and wafer topography measurement equipment as well. Raytex supplies
products for all of these applications.

The first step was to win customer confidence in EdgeScan, which uses laser
dispersion spectroscopy to inspect wafer edges for scratches, gaps, cracks and
contaminant particles. EdgeScan was followed by BackScan, which automates what
had formerly been visual inspection of random samples of the back-sides of wafers,
DynaSearch, which measures irregularities on one side of a wafer, and NanaPro, which
measures irregularities in both-sides of a wafer, plus pinhole measurement equipment,
which detects defects in the wafer material itself. Raytex soon supplied equipment that
covers the whole spectrum of wafer inspection demands.

Customers who purchase wafer inspection equipment from Raytex fall into two
categories: wafer manufacturers and device manufacturers, for whose products wafers
are inputs (see Chart 2).

Silicon wafers are sliced from silicon ingots (monocrystalline silicon crystals), and
one then polished and washed. Wafer manufacturers use Raytex equipment to check
front and back-sides, edges and materials for defects, before shipping their products.
Device manufacturers etch circuits onto the wafers from which chips are cut. The chips
are then bonded to plastic mounting packages and are attached to wire leads prior to
sale as finished devices. Since the processes involved are complex, they also involve
the use of Raytex equipment prior to cutting.

Device production processes include the following steps.

Design and mask production begins with the circuit design. Then a mask is prepared
and circuits are lithographically reproduced on the wafer. kxamining this process
more closely, we see that once the device’s functions have been determined,
logic circuits are designed. The master pattern or mask is based on the logic
circuit design, which is drawn on a glass plate. A single device may require
multiple masks and, thus, numerous plates.

The next front-end step is to coat the wafer, first with a layer of silicon
dioxide and then with a photoresist coating on top of the silicon dioxide,
while spinning the disk to keep the coatings even. The wafer is then
irradiated with UV light, transferring the mask pattern to the photoresist.
The parts of the film untouched by the UV light are removed, revealing the
silicon oxide layer. The silicon oxide are etched, exposing the silicon below
them. The wafer is then checked for contamination or remaining resist,
before the doping process that creates the circuits in the chip. Only after
these final steps can the back-end processes proceed. Raytex equipment is
also used at this step.
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The first of the back-end processes is called dicing.

A cutter is used to cut the chips from the wafer. The chips are affixed to
thin metal plates connected by metal wires. Then, to protect the chips from
moisture, the chips and plates are encased in plastic or ceramic cases. The
product name is printed on the case. Then, after a final inspection, the
devices are ready for shipping.
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If we look at the history of Raytex product development, we find that edge
inspection equipment was introduced in 1996, followed by back-side inspection
equipment in 2001, flatness measurement and one-side check in 2003, two-sided
inspection in 2006, and pinhole inspection in 2007, by which time Raytex was offering
a full line of wafer inspection and measurement equipment. The edge inspection
equipment, the first to be introduced, was developed in response to wafer
manufacturers’ requests. Subsequent equipment was also developed to meet wafer
manufacturer’s needs. New products were added to the line as wafer manufacturers
requested them. Only edge inspection equipment was sold to device manufacturers, but
it was growing demand for this equipment that fueled Raytex’s growth.

To lower wafer costs, device manufacturers found it beneficial to increase the
number of devices cut from each wafer. One approach was to make the circuits on
each wafer smaller. A second approach was to increase the size of the wafer itself. In
the year 2000, experimental production lines appeared in which 300mm wafers
replaced the previously standard 200mm wafers. The 300mm wafer soon became the
industry standard. However, as full-scale production of 300mm wafers began, incidents
in which wafers were broken during shipping from wafer manufacturer to device
manufacturer became more frequent. Concern arose that chipped or otherwise damaged
edges were to blame. The surface area of 300mm wafers was 2.25 times that of 200mm
wafers, but the 300mm wafers were only 10% thicker. They thus broke more easily
when warped in a vertical direction.
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Research revealed that breakage was a problem not only during shipping but also
during the front-end stages illustrated in Chart 2. As a result, device manufacturers
began to demand more rigorous inspection from wafer manufacturers.

In addition, wafer manufacturers found themselves facing demands for quality
assurance inspection of every wafer. Inspecting every wafer meant that inspection
processes had to be automated.

Image processing using a CCD had been used for visual inspection of a sampling of
wafers, but this technique could not keep up with the demand to inspect every wafer.
Throughput (the number of wafers inspected per unit time) was too low. There were
also sensitivity issues because a wideband light source was used. To improve
sensitivity, it was better to use lasers, which can focus light more precisely on smaller
areas. EdgeScan, developed by Raytex in 1995, used lasers instead of image processing.
It met the needs of customers looking for higher throughput.

By 2004, the use of 300mm wafers had become mainstream, and semiconductor
manufacturing required even higher precision. Raytex decided to meet this growing
demand with a full lineup of devices to check every aspect of wafers, not only edges
alone.

Trading company—looking for business opportunities

Raytex founder Jun Takamura was 35 years old when he decided to start a business
of his own. His previous career included stints at EPIC Shokai, a trading company of a
chemical equipment and electronic devices firm where he was in charge of imported
products, and UNICON (now UNIDUX), where he acquired sales experience. He
established Raytex, capitalized at three million yen, in July, 1988, in Hachioji, in
western Tokyo. At the time he established the company, he had no clear business plan.
Drawing on his personal work experience, he set it up as a trading company. Acting as
an agent for specialized light sources for semiconductor lithography supplied by
Yamashita Denso, he succeeded in getting them incorporated in semiconductor
manufacturing equipment produced by Tokyo Electron. Three hundred units of
equipment incorporating these light sources were sold to semiconductor device
manufacturers. Delighted by this success, Yamashita Denso turned to Raytex to handle
sales of another product, light sources used in visual inspection of surface irregularities
in wafers. The basic principle was the same as that of the magic mirrors used by
Japan’s “hidden Christians” during the years when Christianity was banned by the
Tokugawa Shoguns. The cross was carved into the back of the mirror and would only
appear as a reflection on a white wall when light was shined on the mirror. Using the
same principle made it possible to detect irregularities in the surface of silicon wafers.

The next step for Raytex was to develop its own wafer inspection equipment
incorporating these same light sources. The developers were not Raytex employees.
They were instead a research team set up as a separate company called New Creation.
The two companies shared the same building, with Kazumi Haga (now Raytex Chief
Technology Officer) in charge of R&D. Haga and Takamura were each in charge of
one of the new companies, with New Creation, run by Haga, in charge of product
development and Raytex, run by Takamura, in charge of sales. Two years later, the two
companies severed their ties and began to operate independently. Now that Raytet had
become a manufacturer, developing wafer inspection and measurement equipment,
New Creation had become a rival.

44



Meanwhile, as Raytex was developing its own technology for checking wafer
surfaces for irregularities using the magic mirror principle, it had also discovered a
new type of measurement using lasers. A U.S.-based company named Chapman was
manufacturing wafer-polishing equipment that used lasers to measure the roughness of
wafer edges. Starting in 1990, Raytex became Chapman’s sales agent in Japan. Since
every plant that manufactuers silicon wafers requires at least one polishing machine,
Raytex was now in a position to begin building solid ties with silicon wafer
manufacturers.

However, once the first round of sales was completed, demand for the product
disappeared. Then, following this difficult period, at a semiconductor equipment trade
show Raytex discovered an American OCR manufacturer. Its OCR was used to read
the serial numbers stamped on wafers. During the year after becoming the OCR
manufacturer’s sales agent in 1994, Raytex sold 300 units. Then, however, in 1995 the
OCR manufacturer was bought out by its chief rival, Cognex. A product that Takamura
had seen as the next pillar of Raytex’s business disappeared. That was when he
decided that Raytex would shift from being a trading company to being a manufacturer.
“There was no future in continuing to be a sales agent. The moment I realized that was
the moment I realized that we had to get into manufacturing,” he says.

Launch phase—edge and back-side inspection equipment

The turning point came in 1995. Raytex was told by Sumitomo Metal Industries
Sitix Division, that this wafer manufacturer was unable to find the automated edge
inspection equipment it wanted and asked if Raytex had any good ideas.

At that time, the wafer market in Japan was the site of fierce competition among
Shinetsu Semiconductor, Mitsubishi Materials Silicon, Komatsu Electronic Metals,
Toshiba Ceramics, Nittetsu Electronic, and Showa Denso. Wafer manufacturers were
in a difficult position, with their customers, the device makers, demanding that all
wafer edges be inspected. Until then, only visual inspection of a sample of wafers had
been conducted. Now every wafer had to be inspected. The process had to be
automated. Since, moreover, fast throughput was also demanded, the best approach
was to use lasers. Takamura sensed that the day would come when the device makers
themselves would want their own inspection equipment. A new market was opening up.
Believing that his market would include device makers as well as wafer manufacturers,
he set to work to develop his own product.

Since, however, he had severed Raytex’s ties with New Creation, Raytex had no
engineers and no R&D staff. As the person responsible for handling Chapman products,
he understood electronics; but he didn’t understand lasers. Nonetheless, with support
from his components supplier work on the design of the new equipment began. Still,
however, he had no one to assemble the product. So he outsourced assembly to Rorze,
a control robotics manufacturer to whom he had previously sold OCRs.

In 1996, Takamura delivered the first EdgeScan automatic edge inspection machine
to Sumitomo Metal Industries’ Sitix Division.

With his confidence strengthened by the completion of this first order, he then
exhibited EdgeScan at a trade show in the hope of securing orders from other wafer
manufacturers as well., but this effort was ignored. In 1998, however, another turning
point arrived. Shinetsu Semiconductor, a major force in the industry, told him that it
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wanted to purchase laser-equipped machines. However, further investment in
development would be required to meet the demands of one of the industry’s largest
players. In EdgeScan No. 1, software and mechanisms were not integrated in the same
box. It was not yet a fully finished product.

Once again, however, he found himself without the necessary staff. He had no
engineers able to develop a fully integrated finished product. He had only one engineer,
a systems engineer who had previously worked for an equipment manufacturer and had
only a partial understanding of semiconductors. Takamura turned again to his personal
network and sought the help of engineers who were not employed by Raytex. One was
from a materials manufacturer, a silicon supplier. One was an expert in mechatronics
who was working for a semiconductor device maker. Their contributions to the project
were enormous. Another lucky break was the 1997 sale of a Raytex-developed surface
roughness sensor to a hard disk manufacturer, which provided the necessary capital for
product development.

In 2000, development of Raytex’s automated edge inspection equipment was
completed. As Takamura rolled out his campaign to sell the new equipment to wafer
manufacturers, he was able to take advantage of relationships he had already built
while acting as the sales agent for other manufacturers’ products. He was also able to
take advantage of the experience developed while providing service and support for the
surface roughness measurement equipment used by wafer manufacturers that he had
handled just after launching his company.

Then, in addition, a global leader in the semiconductor industry turned to Raytex. In
2001, a telephone call from Intel resulted in an immediate order. Intel was using
300mm wafers to manufacture its new Pentium4 chips, but one in every hundred
wafers was breaking on the production line. Whenever a wafer broke, the line would
have to be stopped for a week for cleaning, generating a huge opportunity cost.. Visual
inspection was tried but couldn’t keep up. Intel made its first call to measurement
equipment major KLA-Tencor but was told that developing a solution would take at
least half a year. Then, when the manager in charge of the project searched the Internet
for manufacturers of wafer inspection equipment, he found the name Raytex.

Growth Period—Front Side Inspection

Just as Raytex was establishing a track record as a supplier of wafer edge and back-
side inspection equipment, New Creation was looking for a way to sell measurement,
not inspection, equipment. Their product was the DynaSearch system for measuring
flatness and detecting irregularities on a single side of wafers. Measurement equipment
is more precise than inspection equipment and because DynaSearch was designed for
single-side measurement, it could also be used for back-side inspection, in direct
competition with Raytex products. Nonetheless, an external director of New Creation
asked that Raytex act as its sales agent. Takamura worried about the consequences but
accepted the request. What made Takamura hesitant to accept the sales agent role was,
however, less the competitive relationship than the fact that he had never intended to
get into measurement equipment. At the time Takamura founded Raytex, KLA-Tencor,
the manufacturer of NanoPro both-side flatness measurement equipment, was also a
major global supplier of inspection equipment, and Takamura had wanted to avoid
head-to-head competition with a rival so large.
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The single-side and flatness measurement segment was, moreover, monopolized by
ADE’s NanoMapper. New Creation’s DynaSearch had achieved almost no sales in this
arena. That said, the wafer manufacturers who were NanoMapper users were unhappy
with the system’s high cost. As materials manufacturers, they also wanted to have
multiple equipment suppliers, to facilitate price negotiations and push technological
development. And Shinetsu Semiconductor, in particular, was looking for front-end
inspection equipment as well as back-end measurement equipment. Seizing this
opportunity, Takamura lowered his prices, offered equipment, and added both single-
side inspection and flatness inspection systems to the Raytex lineup. The equipment
used for inspection might be less precise than measurement equipment, but its cost was
significantly lower. Pursuing this strategy, in one year he was able to sell ten units of
equipment that had sold only seven units in the previous seven years. In 2002, Raytex
began to develop its own machines and completed development of the DynaSearch XP
in 2003. Production began with components supplied by New Creation; but, then, in
2004 Raytex acquired the patents from New Creation and repositioned DynaSearch XP
as its own proprietary product. The new product was praised for being highly
compatible with existing ADE equipment, allowing both to be used simultaneously.

Takamura says “This was a big market, but KLA-Tencor was already there.
However great the technology, a firm with only ten or twenty employees wasn’t going
to be able to compete. But that was what New Creation tried to do, in both the single-
side and both-sides measurement equipment segments. New Creation had great
technology but no name recognition. Since its size was unstable, maintenance was also
an issue.”

Meanwhile, in 2003, Raytex strengthened its product lineup by introducing the
Wafer Edge and Back-Side Combination Inspection System, combining two segments,
edge inspection and back-side inspection, in which it had a proven track record. Then,
in 2004, it introduced an improved edge inspection system, EdgeScan Plus, making it
possible to combine laser detection of defects with scanning electron microscope
(SEM) detection of contaminant particles. It also strengthened its sales organization,
setting up a U.S. subsidiary in Oregon and opening offices in Fukushima and Fukuoka
prefectures, where much of Japan’s semiconductor industry is concentrated.

Raytex’s vigorous expansion of its product line and sales network was prompted by
the semiconductor industry shift to 300mm wafers that started around 2000 and had by
2004 spread worldwide. In 2003, Raytex went to the international semiconductor
consortium SEMATECH and participated in setting up its edge detection working
group. Since then, Raytex has been featured in special sections on edge and back-side
inspection in trade press journals and organized several symposiums. The appearance
in 2004 of edge inspection in the International Technology Road Map for
Semiconductors (ITRS), also drew attention to Raytex’s established reputation in this
field. Raytex was the first Japanese firm to have its inspection equipment selected for
the ITRS Road Map.

As Raytex’s market rapidly expanded, the company rode the wave by having itself
listed in April 2004 on the TSE Mothers venture equity exchange.

Toward becoming a full line supplier—multifunction machines and M&A.
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An IPO is an opportunity to raise large amounts of capital. Within a half year after
Raytex’s IPO, the company opened sales offices in Taiwan and Korea. In 2006, it
obtained ISO 9001 and ISO 2000 certification that its products satisfy international
quality standards. That same year it completed the construction of a new headquarters
building in Tama City, Tokyo. Assembly of its products is entrusted to Japanese OEM
manufacturers.

The shift from equipment for 200mm wafers, priced at 30 million yen per unit, to
equipment for 300mm wafers, priced at 100 to 150 million yen per unit, has
contributed to improving Raytex’s bottom line.

©®Acquiring a flatness and both-sides measurement business

It was KLLA-Tencor, as mentioned earlier, that developed the NanoPro flatness and
both-sides measurement system. Just half a year after Raytex’s IPO, Takamura
received a call from KLA-Tencor, asking, “Wouldn’t you like to buy NanaPro?”
KLA-Tencor’s NanaPro business was in trouble, unable to compete with a similar
product produced by ADE. The decision had been made that, if NanaPro were sold,
only Raytex, whose DynaSearch competed directly with ADE’s NanoMapper in the
back-side measurement system segment, would be a likely buyer. Serendipitously,
Raytex had just been asked by Shinetsu Semiconductor to develop a flatness and both-
sides measurement system. It was dissatisfied with having only a single vendor, ADE,
for this type of system. Even though the IPO had been successful, Raytex was unable
to hire enough additional engineers. Takamura, who had been vacillating over whether
to develop this type of system, decided to buy NanaPro from KLA-Tencor. Raytex had
sufficient capital after the IPO to pay for the acquisition.

©Adding strength in optics

NanaPro had been acquired. To compete against ADE, however, the system’s
features needed further refinement. In 2006, Raytex launched an improved version of
NanoPro, the NanoPro NP1. Its features, however, were still not good enough to
overtake the competition. The system needed new optical element technology, but
Raytex lacked the staff necessary to produce it. Facing this difficulty, Takamura
considered turning to external resources. What came to mind was a company now
called Nanosystems (formerly New Creation). Because its business had never taken off,
the company had been bought and sold several times. Its technology chief Kazumi
Haga was tired of fighting with new owners. When he heard that Takamura, with
whom he had worked before, was interested in acquiring Nanosystems, he happily
agreed. In 2007, Nanosystems became a wholly owned subsidiary of Raytex, providing
optical technology support for the NanoPro series. Besides running Nanosystems,
Haga was also appointed Raytex’s Chief Technology Officer.

Nanosystems’ existing products were added to Raytex’s new product lineup. These
included a maskless photolithography system tailored to the needs of university and
national research laboratories, which opened a new sales channel for Raytex.

®Acquiring a pinhole inspection system business.

Raytex also added a pinhole inspection system to its new wafer inspection lineup.
This product, too, was acquired by buying out another business. Patents as well as the
system were acquired in 2007 when Raytex purchased the business from Mitsui
Kinzoku. Mitsui Kinzoku had announced that it was withdrawing from this business,
deeming it too small to be part of its own operations. Caught in a pinch, Shinetsu
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Semiconductor brought the proposal to buy the business to Raytex. The deal included
not only the patents but also keeping together a team of outstanding engineers. Since
one Japanese company was buying another, everything went more smoothly than
Raytex’s acquisition of Nanopro from KLA-Tencor.

An increasingly competitive business environment

@ Competitors

As 300mm wafers became the industry standard and demand for edge-inspection
systems increased, several new competitors entered the market. In Japan, KOBELCO
entered the market with a CCD-equipped microscope, then in 2006 introduced its own
laser-based edge and back-side inspection system. Toray Engineering entered the
market in 2003 with a multifunction, edge and both-sides inspection system combining
imaging and laser technologies. Ohkura Industry introduced an edge inspection system
using lasers. But none of these competitors could match Raytex’s full lineup.

Among overseas competitors, the older optical image processing approach was still
the mainstream. The only rival presenting a real threat to Raytex was KLA-Tencor.

®KLA-Tencor’s re-entry and growth in the edge inspection market

In 2006, two years after selling its NanoPro business to Raytex, KLA-Tencor
acquired ADE and re-entered the market. KLA-Tencor’s particle detection business
had been under severe pressure from ADE; To protect this important part of its
business, KLA-Tencor bought out ADE. As a result, Raytex found itself confronted
with a major rival in the flatness and both-sides measurement systems business, which
seemed to offer the greatest promise for future growth. And now that the edge
inspection business was drawing considerable attention, KLA-Tencor was entering that
business as well. In 2006 KLA-Tencor acquired Canada Instruments and began
development of a laser-based edge inspection system. Since KLLA-Tencor’s criterion
for entering a new business is that the market must be worth 50 billion yen or more, it
regarded the edge inspection market as having strong growth potential.

KLA-Tencor’s 2006 series of changes in strategy were due to immersion lithography
becoming the industry standard for lithographic steppers. Immersion lithography is an
advanced technique used at the exposure step by which a circuit pattern is transferred
to the wafer (see Chart 2). The liquid that flows between the wafer and scanner head
increases the degree of refraction. When, however, the liquid strikes the vertical edge
of the wafer, bubbles may form. The bubbles may then act as lenses distorting the laser
light emitted from the source, leaving small round holes in the wafer. Thus, as device
makers have shifted to immersion lithography, demand for equipment that inspects
wafers for edge flaws and controls the shape of the edge was likely to rise.

Given the growing demand for edge inspection equipment, it was only natural that
new companies would enter the market. While this was a growth opportunity for
Raytex, it also meant having to emerge victorious in a harsh environment in which
competition would be fierce.

In its results for the fiscal year that ended in May 2008, Raytex had fallen deeply
into the red. Its customers the wafer manufacturers were holding back on facilities
investments; the resulting falling prices put pressure on profits. In the world of
semiconductors, where economic ups and downs are always ferocious, the need to cut
costs is never-ending. Thus, at the start of 2009, Raytex decided to expand the scope
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of its business beyond wafer-related products. It decided to enter new markets: DUV
fiber lasers, photovoltaic laser scribing systems, and laser dicing systems for LED
printed circuit boards.

@Sales organization and manufacturing system

Following its IPO, Raytex moved aggressively to expand its operations overseas.
Before the IPO, Takamura was, in effect, a one-man sales force. In 2004, the year of
the PO, he took on local staff and opened offices in Taiwan and Korea. He later
opened offices in Singapore and Europe.

Final assembly is outsourced to companies in Japan, with Raytex itself inspecting all
products in-house before they are shipped. Careful attention is given to quality
assurance and customer support. The production management team controls all aspects
of parts procurement, key component manufacturing, and outsourcing of final
assembly. Final assembly is entrusted to YDK Mechatronics, a firm that does
everything from machining parts for precision machinery to designing and assembling
wafer transport systems, factory automation equipment, and semiconductor
manufacturing equipment. Raytex products are assembled at its Kurokawa Plant in
Kawasaki City, in Kanagawa Prefecture.

How the startup secured the necessary resources
Let’s look again at how Raytex acquired talent and capital.

©Launch-period engineers

When Raytex was founded, its business model was a trading company. R&D was
handled by the engineers at New Creation, and only they were knowledgeable about
semiconductors and optics. Following its parting of the ways with New Creation,
Raytex wanted to develop its own edge inspection equipment, but it had no engineers.
It may seem irregular that help was sought from engineers who worked for materials
and device manufacturers to complete the product. In Japan, however, high-tech
startups find it extremely difficult to hire talented people with a wealth of expertise.
Using those engineers was a desperation measure, but without it EdgeScan No. 1 might
never have been produced.

©Growth-period engineers

Even after development of the edge inspection system was complete, it wasn’t easy
for Raytex to hire experienced engineers as full-time staff. It wasn’t until 2001 that the
company was able to employ qualified researchers in the semiconductor field. Then,
during 2001-2002, a period in which the semiconductor industry was restructuring, it
was finally able to recruit employees from other equipment manufacturers. These
engineers knew that Intel had purchased two edge inspection systems from Raytex and
had a high regard for Raytex’s technological prowess and potential.

©The management team in charge of the IPO

We also need to take a closer look at the members of the Raytex management team.
The company not only lacked engineers, but also lacked management talent. Takamura
was a one-man band, controlling every aspect of management as well as being its
salesman. In 1994, at a time when obtaining financing was extremely difficult, Rorze, a
control robotics manufacturer with whom Raytex had previously done business and
from whom it had received financial support, sent Kazuhide Inoue to serve as
corporate auditor on Raytex’s board of directors. He remained on the board, in charge
of administrative affairs, until just before the IPO.
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Makoto Tada joined the board in 1998, having previously been a general manager in
charge of edge inspection equipment exports for a trading company. Since the business
unit of which he had been in charge specialized in semiconductors, he immediately
understood the significance of edge inspection. He had taken early retirement when the
trading company exited the semiconductor business but, anticipating the PO, joined
the Raytex board as a managing director to strengthen the company’s management
capabilities.

In this way the Raytex management team was solidified before the IPO. Inoue and
Tada took care of finances, accounting, personnel and other internal organizational
matters. Takamura, the president, retained total control over sales.

®Securing capital

Raytex endured difficult times when it had to borrow from its customers but always
stayed out of the red. Why? Because going into the red would have made it difficult to
borrow from banks. Venture capital is supposed to provide the investment required for
risk management during the initial period after a startup is launched. In Japan, however,
there is not enough capital to meet demand. It is impossible to secure large amounts of
venture capital until a startup grows to the point that an IPO is anticipated. The bulk of
venture financing during the long period prior to an IPO comes from retained earnings.
Raytex was, then, not unusual in securing virtually all of its capital either from retained
earnings or borrowing. And, for the last 10 years before the IPO, borrowing meant
going to the bank with an order in hand.

Actually, there was a period in which Raytex accepted funds from venture capitalists.
Because its business performance was weaker than expected, investors pulled out.
Raytex bought back its own shares as treasury stock, thus increasing its capitalization.
Venture capitalists withdrawing funds is an occurrence not unusual in Japan’s financial
markets.

The 2004 TPO produced a large infusion of capital, which allowed Raytex to acquire
businesses from KLA-Tencor and Mitsui Kinzoku. It was later offered opportunities to
acquire additional businesses.

Entrepreneurial Ability

U.S. startups typically begin with a management team that includes a Chief
Executive Officer (CEO) and a Chief Technology Officer (CTO), who divide
responsibilities for management and R&D between them. In Japan, however, we often
see cases in which the CEO and CTO roles are combined in the person of an
entrepreneur with an engineering background. As a result, sluggishness in customer
handling and strategic decision-making is unavoidable. In most cases, the engineer-
entrepreneur’s motive is to make a business of a technology in which he himself is an
expert. In this case, however, the entrepreneur, Takamura, was not an engineer. If we
look at the important aspects of Takamura’s management decisions, we see that he
does not fall into the same trap as many engineer-entrepreneurs. That is the “Not
Invented Here” (NIH) syndrome that afflicts many who pour all of their effort into
their own company’s products, in an effort to enhance the reputation of their
technology. As Takamura himself says, “It’s OK to outsource what we don’t have.” So
he was willing to entrust product development to talented individuals who were not
Raytex employees and to acquire intellectual property and businesses from other firms.
His strategy allowed him to make effective use of capital procured from external
sources.
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Let’s take a closer look, then, at the sources of Takamura’s entrepreneurial ability.

As we can see from his refusing to enter markets where there were already big
players and markets whose potential had already been recognized and his success in
selling measurement equipment for inspection applications, Takamura possesses an
outstanding ability to construct business models. Takamura believes that product
development should take at most a half a year and that it should take no more than a
year from product concept proposal to full commercialization. In the inspection
domain, technology that takes more than a year to develop is already obsolete and can’t
be sold. It was, nonetheless, a fortunate choice to launch a startup in the semiconductor
industry’s inspection arena. By offering proposals to customers based on data about
partially tested new inspection systems instead of finished products, he could secure
contracts in which finished product specifications could be tailored to customer needs.
Outside the inspection domain, it is hard to win contracts without being able to
demonstrate the finished product.

Takamura rigorously implemented a business model in which he could propose to
his customers products that did not yet exist and produce products tailored precisely to
his customers’ specifications. In this way, he was able to grow his startup even in
Japan, where venture capital is hard to find.
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9. SMS Co., Ltd.

Summary

SMS Co., Ltd. (SMS) is a startup founded in 2003 by Shuhei Morofuji, when he was
26 years old. Using information and communications technology (ICT), SMS provides
a broad range of services, primarily related to human resources recruitment,
specializing in three areas: nursing care, medical treatment, and active senior lifestyles.
As Japan’s population ages, demand for care managers, home helpers (providers of
non-medical in-home care), and physical and occupational therapists is increasing, but
people to work in these specialized fields are in chronically short, and worsening,
supply. In addition, should a specialist in one of these fields be seeking employment,
recruiting information provided by nursing and medical care providers is inadequate,
making it difficult for the jobseeker to discover which positions match his or her
qualifications. This mismatch between employers and jobseekers is making the
shortage of caregivers even more serious. SMS exists to provide the information
infrastructure required to bridge this gap. Since the company’s founding in 2003, its
business has grown by leaps and bounds. In March 2008, just five years after its
founding, it was listed on the TSE Mothers exchange. As of the end of its sixth fiscal
year in March 2009, it generates annual sales of five billion yen, with pretax operating
profit just under 1.2 billion yen, and employs 277 people.

SMS has grown by executing meticulous marketing and business strategies. From
the start it has recognized that its business model would be easy to imitate and that
strong followers (late entrants) might also enter the market. Awareness of this danger
has given its management a sense of urgency and sustained its continuing efforts to
seize the first-mover advantage (Lieberman and Montgomery, 1988).

Corporate Profile

Company Name : SMS Co., Ltd. (SMS).

Headquarters Office: 1-23-1,Kanda Suda-cho, Chiyoda-ku, Tokyo,JAPAN.
Established :  April 4th,2003

L.P.O. : listed on 2008

Founder and CEO: Shuhei Morofuji

Business Operations: Information Service for nursing care, medical treatment, and
active senior lifestyles over the internet. And recruiting the
human capital in the three fields mentioned above.
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Numbers of Employees: 375 (Non-Consolidated, As of March 2010)

Capitall: 261,520,000 yen (As of March 2010)
Revenue: 7,172,000,000 yen (Non-Consolidated, As of March 2010)
Company History

August, 2002: Business launched.

April, 2003:  established.

May, 2003:  launched the recruiting service for nursing care.

September, 2005: launched the information service for health care

March, 2008: listed on MOTHERS of the Tokyo Stock Exchange.

July, 2008:  launched the information service for active senior lifestyles

Financial Highlights
Fisical Year Ist 2nd 3rd 4 th 51t 6th 7t
(2004/3) | (2005/3) | (2006/3) | (2007/3) | (2008/3) | (2009/3) | (2010/3)
Net Sales(million yen) 58 383 835 1,545 2,715 5,177 7,172
Ordinary Income(million yen) A5 49 108 269 415 1,238 1,266
Numbers of employees 4 26 42 81 176 277 375
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Background

Morofuji was in his third year at university, in 1998, when he decided to start his
own business. His grandfather had been an entrepreneur, but his business career had
not gone smoothly. Reacting to that experience, Morofuji’s father had never wanted to
start his own business but, instead, chosen the safe and secure path of working for a
large company. Morofuji had grown up watching these two lives and decided, even
before graduating from university, that he wanted to start his own business. In 1999,
Japan’s Long-Term Care Insurance Act was passed. Morofuji had the as yet vague idea
that, “Japan is, no question about it, going to be an aging society. There must be a
business opportunity in that.” At the same time, he understood that he lacked the
knowledge and skills needed to launch his own business. So he looked for jobs at
companies where he could acquire the knowledge and skills he needed. First, he went
to work for Keyence, to learn about sales. The experience he acquired was better than
he had hoped for. “However,” he says, “unless | were ready to stay with Keyence for
10 years, there was no hope of participating in management.” Given his goal of
founding his own business, he decided to change jobs. Aiming to acquire management
skills, he moved to a fast-growing condominium sales company. He wanted to know
the source of the competitive strength that enabled this company to grow so rapidly.
Again, his luck exceeded his expectations. One day he met Shigeki Taguchi (now an
advisor to SMS), with whom he would later found SMS. Morofuji and Taguchi
immediately became friends and instantly started discussing plans to create a business
in the long-term care sector. Their conversations added fuel to the fire of the desire to
create a new business that had burned inside Morofuji since his university days. The
assumption on which the business would be built was Morofuji’s hypothesis that an
aging society would need a specialized information infrastructure. While still in
college, he had developed the still-vague vision of “an elderly residence real estate
distribution industry.” There were already numerous information services that targeted
ordinary residential and commercial real estate markets. Thus, he believed, it should be
possible to found a similar business in the elderly residence segment.

Rejecting the First Idea

In 2002, Morofuji and Taguchi, having decided that there was a growing market for
residences for the elderly, started their own company, SMS. As soon as the company
was founded, they tried to assemble as much information as possible about facilities
for the elderly in Japan. There was, however, no market for that information. The
Long-Term Care Insurance Act had been passed in 2000; but by 2002, the market was
polarized, split between elder-care facilities organized on the basis that Long-Term
Care Insurance would pay for their services and elder-care facilities founded before the
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insurance program was instituted and operating outside that system. Residences in the
latter group had required an initial payment of 50 million yen, followed by monthly
fees in the 400 thousand to 500 thousand yen range. Implementation of Long-Term
Care Insurance eliminated the need for such high prices, but the level of care provided
to existing residents had to be maintained. To those operating such residences,
providing introductions to people looking for this type of facility might be of value.
Since, however, these residences did not conform to the terms of the Long-Term Care
Insurance system, this kind of go-between service would not actually be a good service.
The elder-care facility distribution market would only be profitable during the chaos
that followed the introduction of Long-Term Care Insurance. Bankruptcy seemed
inevitable even as they pondered their options, and Morofuji and Taguchi promptly
decided to withdraw from this business.

“We didn’t have a lot of capital to waste when we started the business. We later
regretted having started the company based on such a slipshod idea,” says Morofuji. If
they just sat around thinking about it, the company would fail. So they made up their
minds promptly to find a new business. They knew that with the aging of Japan, latent
demand in the long-term care sector would soar. But where could they find the kind of
relatively risk-free opportunity that real estate distribution had seemed to offer? Then
they hit upon the idea that with rising demand in the long-term care sector, there would
not be enough caregivers. They relaunched their business with a focus on enlisting
caregivers as members.

Refining the Business Model

Morofuji and Taguchi immediately shifted their focus caregivers. But the more they
thought about it, the broader their perspective became. The SMS vision came to be
defined as “Contributing to society by creating value through constructing an
information infrastructure tailored to an aging society. “ This vision became the
standard against which each proposal to launch a new service was evaluated. Each new
proposal would be judged by whether it was something that an aging society demanded
and whether it contributed to building that information infrastructure. Only an
information infrastructure that an aging society required would pass this test. Unless
the proposed infrastructure was related to the aging of society, SMS would not get
involved.

Still, however, talking about “an aging society” was still too vague. The decision
was made to focus on three areas: long-term care, medical care, and active seniors.
Similarly, “information infrastructure” came to be defined as the gathering,
organization, and transmission of information. Information requires both someone who
wants to communicate it and someone who wants to receive it. Efficiently connecting
the two sides is the task of an information infrastructure. If SMS could provide the
information infrastructure for long-term care and medical care, demand would be sure
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to grow as the market in Japan expanded. It remained uncertain, however, how rapid
the growth would be. For example, because of the way long-term care insurance and
medical insurance systems are set up, insurance providers must be familiar with
insurance regulations as part of running their businesses. Their customers, however,
are looking only for satisfactory long-term care and medical services and have little
desire in acquiring expert knowledge of every aspect of insurance. They want only the
information that they themselves need. This asymmetry in knowledge creates a strong
demand. Here is where SMS would focus its business.

The SMS Strategy

As noted above, SMS focused its business in three domains: long-term care, medical
care, and active seniors. It also paid special attention to users who straddled all three
domains. First it looked at the people who worked in that domain. In the long-term care
domain, for example, care managers and care workers gather and disseminate
information. A second set of actors were businesses that employ those people. These
included firms providing long-term care but could also include automakers who
produce specialized vehicles for caregivers, food service companies that develop
menus for the elderly, and food makers that provide such meals. Companies that
provide nursing products and diapers also fall into this category. The third group was
end users, the elderly who receive long-term care and their families. In the medical
care and active seniors domains, similar distinctions exist among businesses,
caregivers and users. Three domains with three sets of users in each yield nine
possibilities. These, however, are only strategic possibilities. Potential customers might
not perceive themselves in this way.

In the simplest possible terms, users turn to the information infrastructure to find the
information they need. The more convenient the service, the easier to navigate the site,
the better it is for them. This is the point at which all three domains converge. Take
end users, for example. The elderly normally want information about long-term care,
but so long as they are confident of their own health, they conduct themselves as active
seniors, not as customers for long-term care. Conversely, when health problems arise,
they want medical information. It would be most convenient for them if all three kinds
of information--long-term care, active seniors, and medical care--could be found in the
same place. Next consider businesses. The more visitors there are to a particular site,
the greater its value as an information supplier is to businesses. The same
considerations apply to caregivers. It was, thus, essential to develop the business in
such a way that the three domains would converge.

If SMS could establish a solid position as the place where the three domains
converge, and dominate the market, its sales and profitability would be huge. Its
sustainability as a business would grow. It would also be possible to concentrate
management resources on some of these areas or on where long-term care, medical
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care and active seniors overlap. From a business efficiency perspective, such
specialization would be the right choice. It was, however, impossible to ignore that
danger that, if SMS concentrated on one of these domains, it would then be possible
for a major competitor, e.g., a large company involved in the active senior segment to
rope in those end users and then, with that customer base, add long-term care and
health-care related services to capture the whole market. “If we’re talking about
information infrastructure businesses, network effect (i.e.network
externalities;Arthur,1989) allow only one or two companies to survive. There is no
way to build walls that exclude latecomers. There is no such thing as a comfortable
position for No. 2 or No. 3,” says Morofuji.

SMS thus had no alternative but to capture a commanding share in all nine segments
within a short period of time. According to Morofuji, “Our first goal was to secure, in
our first three years in operation, overwhelming positions in the long-term caregiver
and business segments and the medical care worker domains.”

SMS’s targets were to enroll as members 400,000 to 500,000 of the 1.2 million
certified long-term care workers, or 40% of that group, and 30,000 of the 60,000
businesses in the long-term care field. If both caregivers and businesses became
members, then SMS would be able to offer end users valuable information about which
long-term care providers were best. Since the information would be siphoned off from
information provided by actual caregivers and businesses directly involved in long-
term care, its quality could be guaranteed. How to achieve a similarly commanding
lead in all nine segments became the company’s top priority. It worked day and night,
through discussion and experimentation to find the best strategy for each segment.

What, then, of SMS’s current situation? When the company was launched, it began
by entering the market for long-term care provider referrals and launching recruiting
and Internet advertising related to this business. At present, it offers several services
for caregivers that keep them constantly involved with SMS: a caregiver community, a
caregiver invoicing service, and an information service for caregivers wishing to
change jobs or seek certification. The aim of the last is to turn services that were
formerly provided at career events and used only once every few years into an
inevitable part of daily life.

If we look more closely at the caregiver case, we find that of the 1.2 million
individuals currently employed as caregivers, around 500,000 visit the SMS Website.
For the nearly 100,000 care managers, who are among the most influential in the
caregiver community, SMS has created a special community site where referrals and
information about caregivers can be found. By providing community sites both for
those seeking caregivers and those seeking employment as caregivers and organically
linking their services, SMS has achieved an overwhelming response to its recruitment
of new members. Twenty percent of care managers use SMS members-only services,
and around 400,000 caregivers use the service at least once each month. Based on
these figures Morofuji calculates that, “We want to build a company that will still be
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growing 50 or even 100 years in the future, when all of SMS’s current employees have
retired and the our staff has turned over completely. To do so, our aim is to sustain
double-digit growth over this decade.” That is why SMS resolutely continues to
introduce new services. Some do fail. SMS launched, for example, a long-term care
think tank business that never achieved the synergies required to make it profitable.
The company reluctantly exited this business but has plans in place to relaunch it,
because the need is rising. Continuously launching new businesses and new services,
and then quickly deciding “go or no go” has accelerated the company’s growth.

Summing Up the SMS Case

Current forecasts project that by 2035, one in three Japanese will be 65 or older. But
support for the elderly and the information infrastructure required to ensure a happy
life for the elderly are still immature. By taking advantage of this situation, SMS, while
still a young company only in its fifth fiscal year, has seen its sales rise from 58 million
yen in year one to 383 million yen in year two, 835 million yen in year three, and 1.545
billion yen in year four. The extraordinary speed of its growth appears to be the
hallmark of a successful startup.

However, the definition of “information infrastructure for an aging society” remains
at this point unclear. What it will become depends on how information providers,
information recipients, those who surround them and other third parties come to see it.
It is also difficult for SMS to erect clear barriers to market entry by other companies
through, for example, exercise of intellectual property rights. It could be that teaching
customers that “the information infrastructure for an aging society” is what SMS offers
will lower the cost of entry for latecomers and lower the barrier created by customer
uncertainty, thus implicitly increasing the danger that other firms will break into the
market, thus proving to be the sort of first-mover disadvantage described by Lieberman
and Montgomery (1988). That is why, as Morofuji himself says, SMS seeks to achieve
an overwhelming market share within the shortest possible time, to create the sort of
network externality described by Katz and Shapiro (1985). A network externality is a
first-mover advantage of the type also described by Lieberman and Montgomery (1988,
created as the number of individual users of a service increases. To create and seize
such advantages is the heart of SMS’ strategy. In the manner described above, SMS
has within a short time launched 16 separate services. Three months after the launch
each service was evaluated and those not performing properly were quickly terminated.
Even services seen has having some future potential were stopped, leaving open the
possibility that they might be restarted if the time were right. This process of rapidly
and repeatedly scrapping and building new businesses has accelerated SMS’s growth
and delivered important synergies.

SMS is also adopting a “Click and Mortar” approach, establishing, in addition to its
Web-based services, brick and mortar bases throughout Japan, in Tokyo, Osaka,
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Nagoya, Yokohama, Omiya, Sapporo, Hiroshima, Chiba, and Fukuoka. It has, thus,
been necessary to increase its staff with each passing year. When the firm was first
launched, Morofuji and Taguchi struggled to lure on board people they’d known in
college or from earlier jobs. In their second fiscal year, they began to try to recruit new
college graduates. By their fourth year, they were succeeding in doing so. Thanks to
the IPO, they have also been able to hire battle-ready mid-career individuals. With a
staff now in excess of 270, SMS is gearing up for even more rapid expansion.

Reference:

Arthur,B. (1989), “Competing Technologies, Increase Returns, and Lock-In by Historical Small Events”,
The Economic Journul,N0l.99,No0.394.pp.116-131.

Lieberman,M.,B. and Montgomery,D.,B. (1988), “First-mover advantages”, Strategic Management
Journal, Vol.9 No.S1, pp.41-58.
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10. Issues Facing Startups in Japan

A comparison of high-tech startups in Japan with those in other countries reveals
three conditions that appear to be critical for positioning startups as major players in

driving open innovation.

(1) Global from the start
(2) Flexible career paths

(3) Diverse exit strategies

That Japanese startups have only a weak presence in global markets can be attributed

to failure to meet one or more of these requirements.

Global from the Start

“Born global” is a phrase frequently used to describe the global market aspirations of
high-tech startups. Even startups that possess only the seeds of state-of-the-art
technologies, have no clear potential for commercialization, and have been founded by
a handful of entrepreneurs will start out with a globally minded strategy, if they intend

to be a leader in open innovation.

Given that Japan has a population of more than 100 million and the second largest or
third largest GDP in the world, many Japanese startup business plans consider only the
domestic market. They assume a certain degree of growth in Japan before expanding
overseas. In contrast, consider Finland, with a population of only five million. No
Finnish entrepreneur would consider launching a startup that targets the domestic
market alone. The domestic market is seen as, at best, a test market, with developing
business in at least Europe, the United States, and Japan a vital part of the business

plan. Plans now frequently include the BRICs and other emerging markets in their
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targets. This difference in thinking is clearly reflected in launch period business

development and sales strategies.

In terms of global outreach, the most dynamic startups are those created in Silicon
Valley in the United States. Entrepreneurs and would-be entrepreneurs from all over
America and all over the world flock to Silicon Valley to take advantage of the startup
infrastructure already in place there. Here, too, is where talented people with the seeds
of new technologies are able to raise capital on the assumption of selling their products

worldwide. Tercica, Tacere Therapeutics and Techwell are all notable examples.

Flexible Career Paths

The personnel issues confronting high-tech startups in Japan fall into two categories:
lack of entrepreneurs with outstanding executive ability and lack of talented staff who
will become key figures in R&D and business planning or become part of the
management team. We turn first to the first problem, the lack of entrepreneurs with

executive ability.

We have already talked about the need for the founders of high-tech startups to be
able to plan and implement a global business strategy; but people with this ability are
in short supply in Japan. In particular, Japan suffers a definitive lack of individuals
who can handle everything from procuring the capital a startup needs, to forming

alliances, to rolling out a business on a global scale.

Most of the entrepreneurs who found startups in Japan are researchers or engineers
involved in basic research. In the case of academic startups, they are academic
researchers turned company founders. University professors who found high-tech
startups are also found in Cambridge or Taiwan university allow professors to manage
startups without leaving their academic positions, and it is not unusual for researchers
from research institutions to move to industry. As a result, researchers can acquire
management experience. In the UK, the usual pattern when a startup receives an
investment from a venture capitalist is for the researcher-founder to step aside to serve

as scientific adviser and let an experienced entrepreneur run the company.
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In Japan, however, there are few examples of successful academic startups to be
found. AnGes MG, one of the companies described in this paper, is a very rare case,
indeed. In 2000, Japan passed the Industrial Technology Enhancement Act, relaxing
restrictions that had prevented national university faculty from holding multiple
positions. Even so, researchers or faculty in the sciences and engineering have little or
no chance to acquire corporate management experience. Because there is no
established path for bringing on board entrepreneurs with global experience, it remains

extremely difficult for startups to take off.

In the case of AnGes MG, its founder met Kensuke Tomita, who was in charge of
global business strategy for a foreign pharmaceutical company. The successful alliance
they formed during AnGes MG’s initial period became a powerful force in the
company’s success. Preparations for the [PO were handled by an executive with a
wealth of experience in financial strategy. After the IPO, the company turned to an
executive with a multifaceted experience that included M&A with foreign startups,
who also helped to put the company on track for growth. As this case suggests, high-
tech startups need to replace their top executives in step with their growth, to ensure

that they have the right skill sets at the helm at each stage.

In the United States and the UK, it is common for startup founders, founding
members, and members of the executive team to be serial entrepreneurs with
experience in launching many companies. In Japan, such examples are is almost
nonexistent. The period between founding a startup and cashing out is long, and in
many cases the same executive serves as CEO throughout this period. When, moreover,
startups borrow money, Japanese financial institutions usually demand that the
entrepreneur personally guarantee the loan. Should the company go bankrupt, the CEO
loses his personal assets and, in the worst case, ends up shouldering the company’s
debt, making a second start nearly impossible. Even if the CEO does not not end up in
debt, having led a company that went bankrupt is treated as an almost indelible
management failure that denies the entrepreneur a chance to take up a new challenge.
Those are social barriers to entrepreneurship in Japan. By contrast, in Silicon Valley,
the CEO’s liability is limited to the extent of his investment in the firm; investments by
venture capitalists are normally not secured by personal guarantees. In addition,

experience with failure is often seen as a plus when evaluating a new venture’s
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possibility for success. Because one startup’s failure may lay the foundation for future

success, Silicon Valley is fertile soil for producing serial entrepreneurs.

In addition, the large companies that promote open innovation by forming alliances
with startups or buying them out also operate with a global perspective. Major
companies, while regarding startups as sources of open innovation, also look for
technology and businesses with global competitive strength and solid business
strategies. To create and grow these kinds of startups requires people with either
overseas experience, in Silicon Valley, for example, or previous startup experience.
Japanese entrepreneurs like Techwell founder Fumihiro Kozato, who had U.S. startup
experience when he started his company are rare, and there is no easy way to increase
their numbers immediately. It might be possible to hire foreigners with the relevant
experience to launch businesses or be hired as founding members of startups in Japan,

but that would be at best a transitional solution.

This brings us to our second problem, the lack of capable individuals to serve as key

employees in charge of R&D or business or as members of the executive team.

Japan’s lack of experienced and capable people to run startups is due in part to low
labor mobility. Following Japan’s period of rapid economic growth in the 1960s and
70s, seniority-based compensation, lifetime employment, and company unions became
established aspects of Japanese company employment practices. Companies hired
recent universities graduates with no work experience, anticipating that a long period
of in-house training would be required to make them productive. It thus became
established practice to give a higher priority to a company’s internal than to its external
labor market. Systems were put in place that made it disadvantageous in terms of
salary and retirement bonuses to quit one company and seek employment as a mid-
career hire in another. Companies give primary weight to their own corporate cultures,
particularly their approaches to strategy and decision-making. With a few exceptions, it
is thus extremely difficult for someone in a field such as finance, accounting, human
resources, public relations and advertising, or new business development to shift to a
new position in the same field in another corporation. When people do change jobs, the
norm is to leave large companies to join smaller ones. There is thus virtually no
opportunity for someone to join another large company after gaining experience with

his or her own startup. These restrictions do not apply, however, to small and medium-
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sized companies, among which people change jobs relatively frequently. Most talented

people, however, want to work for big companies.

Only a very few of the talented people who work for large companies leave them,
and almost none would then consider going to work for tiny startups. And, of course,
not everyone who quits a job at a large company is the kind of talent that startups need.
Career paths in which, after a certain amount of experience, individuals establish
businesses or participate in startups, then use that experience to participate in other
startups or find employment in new businesses set up by large companies need to

become more acceptable for innovation to flourish in Japan.

It will take major changes in Japan’s human resources systems and employment
practices to provide the outstanding, global-thinking talent that Japan’s startups require.
It will at the same time be necessary to foster awareness that the courage, if only once
in a lifetime, to take on the challenge of starting one’s own company is a laudable thing.
We can only hope that more outstanding people in the sciences and engineering will

step up to this challenge and try their hands at high tech startups.

Diverse Exit Strategies

In Japan, [POs, not buyouts, are the usual exit strategy for startups, the means by
which venture capitalist investors and founder-entrepreneurs cash out on their
investments.- Neither entrepreneurs nor venture capitalists in Japan see buyouts as
viable exit strategies in the way they are seen in the United States". In Japan, moreover,
the time required before an IPO is dramatically longer. In the United States, if five
years have passed with no prospect of an IPO, the venture capitalists who have
invested in a firm begin to demand a buyout. In Japan, however, a typical startup
involves multiple investors, none of whom have invested more than some tens of
millions of yen. Since their shares of the total investment are small, they find it more
difficult to exert pressure for rapid growth during the early stages of a startup’s
development. The founding of venture equity markets in Japan has shortened the time
from startup to IPO, but the time required remains relatively long. Firms listed on
JASDAQ prior to 1999 took on average 23 years to reach their IPOs. In 2006, the year

in which the number of Japanese IPOs peaked, the average was 9 years, 5 months for
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firms listed on the TSE Mothers exchange and 12 years, 7 months for firms listed on

the OSE Hercules exchange.

Why, however, are buyouts not a viable exit strategy in Japan? Entrepreneurs’
attitudes and the lack of pressure from venture capitalists are two important factors. A
third is said to be the paucity of large companies actively wanting to acquire startups.
We must question, however, the proposition that Japanese corporations lack interest in
buying out startups. Looking for cases we investigated, it appears that Japanese
corporations are very interested, indeed, in acquiring overseas startups or forming

alliances with them.

In the semiconductor field, investors in U.S.-based Techwell and Taiwan-based
Phison include Sanyo Electric, Panasonic, and Toshiba. Sanyo Electric has
commissioned R&D from Taiwan’s eMemory, and Sumitomo Chemical has acquired
U.K.-based CDT. In the biotechnology domain, Mitsubishi Pharma and Fujisawa
Pharmaceutical are listed among the firms that have acquired licences from U.S.-based
Tercica and U.K.-based Astex Therapeutics. In the ICT area, Japanese companies with
a passionate interest in cloud computing were interested in acquiring U.S.-based
Backblaze. As these examples suggest, many Japanese corporations are intensely

interested in overseas high-tech startups.

The authors’ research in Silicon Valley indicates that Japanese corporations not only
contact startups directly. They also work through venture capitalists to identify

revolutionary technologies, in search of new sources of innovation.

Why, then, do so few perceive Japan’s own high-tech startups as providers of the
seeds for new technologies? Several reasons can be cited, including the possibility that
the technology produced by Japanese startups is less advanced than that of their
overseas rivals, the lack of executive talent and global management strategies
discussed above, and sluggish response instead of the fast-acting management found in
overseas startups. The presence of a “grass is greener on the other side” tendency to

underestimate the latent potential of Japanese startups may also be a factor.

Thus, most startups in Japan not only find it difficult to obtain venture capital but

also to find customers for their first generation of products. Raytex is a rare example of
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a company fortunate enough to obtain its lead customer’s cooperation, which became

an opportunity for growth.

In biotechnology, Japanese corporations are more likely to see startups as sources for
innovation. In the cases of AnGes MG and CellSeed, two examples discussed here,
alliance contracts with Daiichi Pharmaceutical, Hitachi, and Dainnippon Printing made
it possible to provide products and engage in joint research. Here we see the effects of
factors specific to biotechnology. To expand their product development pipelines
efficiently while avoiding the risk entailed in exploratory and clinical research, firms in
this field pursue multiple options, including the use of outside resources. The rapid
pace at which the technologies evolve and increasing specialization of research makes
dependence on basic research conducted at universities unavoidable. Thus, in the

biotech field, buyouts by large corporations are a plausible exit strategy.

A proliferation of big-company alliances and buyouts could increase the diversity of
exit strategies for startups outside the biotechnology field, especially given the fact that
worsening economic conditions have frequently forced changes in plans for IPOs. It is
imperative that startups’ exit strategies have the flexibility to adapt to changing
circumstances; early buyouts can provide entrepreneurs with the freedom they need to
start their next new businesses. Only then will serial entrepreneurs who quickly exit
one business to discover opportunities to start new ones be found in Japan as well as in

the United States and the UK.

In conclusion, the only way for Japan to reestablish its presence in global markets
will be to bring together these three conditions—global thinking from the start, flexible
career paths, and diverse exit strategies—to promote the creation and growth of
startups. Unfortunately, the infrastructure to meet these conditions is not in place in
Japan. Venture capitalists find it difficult to assemble the capital required for new
investments, while startups remain focused on the domestic market. Labor mobility

remains low. Big company interest in acquiring domestic startups also remains weak.

It took time for the entrepreneurial infrastructure found in Silicon Valley and
Cambridge to take shape. Work to promote the creation of startups in Cambridge
began in the 1960s, at about the time that the semiconductor industry was beginning to
boom in Silicon Valley. In the fifteen years since the mid-1990s, following the

collapse of the economic bubble, Japan has instituted many policies and reformed

67



many systems in an effort to foster an environment that will encourage the growth of
high-tech regions like Silicon Valley. The interrelationships between these three
conditions have, however, been ignored. They have been addressed separately, and the
need for global business development and flexible career paths have been excluded

from consideration. Thus, no notable results have occurred.

Without an entrepreneurial infrastructure in which these three conditions are
organically linked, Japan will be left in the dust by China and other emerging
economies. Even the creation of high tech startups will not enable us to catch up,
unless Japanese entrepreneurs become more competitive. For major corporations,
achieving global competitiveness through open innovation strategies is a critical
strategy for survival. Putting in place an environment that helps startups launch and

flourish should be an urgent priority for everyone concerned.

"For example, according to Babson University’s 2006 Global Entrepreneurship Monitor, Japan ranked
41st out of 42 countries on its level of entrepreneurship. The Swiss IMD World Competitiveness
Yearbook for 2008 ranked Japan 53rd out of 55 countries on entrepreneurship.

" In the late 1990s, e-commerce became a reality, shaking up conventional business models. Thus, many
companies hastened to make Internet-related investments, and great interest was focused on IT-related
companies that provided such services. In addition, in the United States, low interest rate policies
facilitated raising funds to launch new ventures and to raise investment funds. The NASDAQ in the US,
on which many telecom-related stocks were traded, saw its index, which had trended at about 1000 in
1996, break through 2000 in 1999 and top out at 5048 on March 10, 2000. That trend was not confined
to the United States; similar trends occurred on European and Asian, including Japanese, stock markets.
In that context, founders of new ventures that made IPOs acquired vast wealth, which spurred the boom
to set up ventures, particularly in Silicon Valley.

" Livedoor executives were charged with falsifying financial reports and using an improper share
exchange ratio in a takeover of a subsidiary.

¥ «JAFCO on low-risk investment track,” Nihon Keizai Shimbun, December 14, 2007, p. 16.

¥ The Sanwa Bank (now Bank of Tokyo-Mitsubishi UFJ) set up the Sanwa High-Tech Venture
Development Foundation in 1983 to support high-tech startups. The foundation, a public service
corporation under the jurisdiction of METI, assisted with funding for R&D and provided loan guarantees
to finance venture businesses.

vi We have recently seen some changes in these trends. According to the most recent VEC survey, the
proportion of startups considering buyouts as exit strategies is increasing. Those making preparations for
IPOs declined from 19% in 2008 to 18% in 2009. Those stuck at the point of “considering an IPO” rose
from 37% in 2008 to 51% in 2009. Those who say “We considered an IPO but are also thinking of a tie-
up or buyout” rose from 11% in 2008 to 26% in 2009. (2009 Review and Outlook for Startups, Venture
Enterprise Center, January 2010.)
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