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From Manufacturing to Knowledge-based Industries:
Development Strategies for East Asian NIEsin the next Decade

by

Dr. Poh Kam Wong

Poh Kam Wong: First of al, | would like to
thank Sasakawa Peace Foundation, Professor
Ikenberry and Iwatake-san for inviting me to
come to Washington. Hopefully | can try to
provide a feeling, kind of a sense of why
they are having these concerns. So, my
original intent was to sort of give avery brief
overview of how the four Asian NIEs (Newly
Industrializing Economies) have achieved
very rapid economic growth, which is a
familiar story. But, quickly to lead on to why
this passed to a successful strategy based on
manufacturing, real industry development, the
government cannot sustain the growth in the
future, and why they need to sort of have
major restructuring and change in the policies
in particular highlighting three aspects.

First is to cover the so-caled global digital
economy, where the division of ICT (Informa
tion and Communication Technology) became
increasingly important. Secondly, increasing
competition based on technological innova
tions. And third, the need to promote more
entrepreneurship but to gain technology.

Success of the Four Newly
Industrialized Economies

| don’'t have to belabor the point about why the
four Asian NIEs have been so successful in the
past that they have really, in aword. | don’t
know whether this is big enough for you, but
if you can see that clearly that over the four
decades the four NIEs are really distinguished
in terms of their ability to sustain very rapid
growth over such along period.

Now, of course a lot of people talk about the
East Asian miracles and so on but redly |
think it isamistake to lump all the East Asian
high global economies together, because the
four Asian NIEs are really quite different from

the rest. And you can see from this year, for
example, that the ASEAN four, Malaysia,
Thailand, Indonesia and so on realy have
distinctly lower levels of growth than has been
achieved by the four Asian NIEs.

And if you look on the, I think purchasing
price, parody assessment terms relative to the
U.S. GDP per capita, for example, you can see
that a repeat of over 30 yearsin this case, the
Asian NIEs have really moved from less than
1/5 of the level of the United States to almost
3/4. In contrast, the Australians were able to
move from 1/10 to about 1/5 of that of the U.S.
So avery remarkable growth record, but much
of it, of course, has been driven by their success
in manufacturing exports.

And you can see that for example, of the four
Asian NIEs, that manufacturing has been a
very major share of their economy. Inthe case
of Korea for example about 30%, Taiwan
30%, and Singapore about 25% in 1998. This
is in comparison for a share of about 20%,
24% of all developing countries, and decreas-
ing amount in the advanced countries.

Risein Manufacturing Growth
Key to Success of East Asian NIEs

o, this rapid growth of manufacturing as you
can see from here, aso the very rapid rise in
manufacturing productivity as well has been
really the key to the success of the East Asian
NIEs. Because much of the growth of the
economy was then driven by the multiplier
effect of this strong manufacturing growth.
Part of the research that | did when | was having
this project with Sasakawa Peace Foundation
was of course to look at the role of the state.

And the important thing is to recognize is that
there is not one common role of the state, and



again this is where the East Asian miracle is
sort of over generalized.

Because, if you look carefully at what
happened in the four Asian NIEs, even though
manufacturing had been an important source
of their growth, that the part of all the
manufacturing development staging has been
quite different. And if you really look at the
interaction of the role of the state with that,
you can see that really with the perspective of
trying to understand how these policies affect
the behavior of the firm, you can see that they
seem to affect their incentive to innovate or
to adopt new technology to increase their
technologic capability, and also, affect their
capacity to do so. Right, both incentive and

capability.
Generic Learning Strategies

Very quickly, you can see that the key to really
this rapid catch up and rapid improvement
in manufacturing productivity was realy im-
provement in their technological capability.
And this capability had to be developed
through a process or learning. And what 1’'ve
done in that book, as far as illustrate, is to
highlight the number of what | call the generic
learning strategies of these firms. | will go
through thisvery quickly in theinterest of time.

But, basically the idea is that a firm that is a
late-comer firm that is, you know, just trying
to join the world competitive market, they
need to improve both their product and
process of technological capability. And, of
course, they can do so in a number of generic
ways. One way, of course, is to just focus
on improving the manufacturing process,
technology, be very good at manufacturing,
but not try to learn how to develop new
products. So you don’'t focus as much on
product, technological capability.

Oneis, of course, to do what | call the reverse
sort of a product life cycle strategy. This is
where the Korean and the Japanese have done
in the earlier stage, would be to first

manufacture the low-end mature products.
Then when you become good at it, you move
on to a more advanced product until you are
able to reach the most current technology
frontier in terms of the product life cycle that
you are making increasingly complex products.

So, the Koreans, for example, started making
very low end semi-conductor memory chips
but very quickly they can move on to make a
more and more advanced chip until they are at
the technological frontier. So this is what is
called the reverse product life cycle strategy.
Start from the mature end to the really sort of
amost recent end of the product life cycle.

The other generic strategy iswhat is called the
reverse value change strategy. This is where
you actually start from the manufacturing site,
learn to be good at manufacturing, then later
move on to learn a bit about design. So you
move from what is called OEM contract
manufacturing to ODM or original design
manufacturing, where you begin to do part of
the design as well. And then from then on,
you then move on to creating your own
product yourself. Right?

So this is moving from, this is called reverse
value change because you move from the
manufacturing to design to R&D and new
product creations. And, of course, some
companies do combinations. And the key
point here is that, if you look at the four
different Asian NIEs, they have very different
sorts of models and that is partly because of
this interaction of policies that lead to the
behavior of the firms.

So, very quickly, for example the Koreans |
know have evolved what they call the chaebol
model in which common policy has the effect
of promoting the growth of indigenous high
tech firms. You know, there are a number of
policies; they have been well discussed in the
literature, including the contact base, bank,
credit, financing, which readly we want the
financing to those groups that can grow fast,
and therefore, fit them to grow faster.



So, this has the effect of pushing for
increasingly concentration of production by
large firms. Also, some degree of production
of the domestic market, which is important.
Thisiscoupled by the firms response, whichis
avery aggressive investment in technological
learning and strategy.

The purpose is largely that, or what | call the
reverse life cycle model. Look at Samsung,
other companies, they all start by from day
one making more end products but under their
own brand, they develop their own marketing
channels. They do not mix for others in a
sense of contract manufacturers like the
Taiwanese. Many Taiwanese firms only
manufacture for others. They don’'t have their
own brand. They don't have their own
distributions. So, the Koreans are able to do
this because this approach requires avery high
investment, and investments to some extent
are supported by this government, finance,
assortment of allocations, policies. And, of
course, to some extent you could say that the
returnees, that Koreans had overseas helped
contribute to this very rapid technological
learning.

Another thing that is somewhat overplayed, |
believe, is that the government plays an
important role in transferring the technology
and helping the company to develop
technological capabilities. My own research
panel shows that in fact, although the
government played an important role in the
early years, by and large the government
largely has not been a very important factor
since the 1980s. And it is these large firms
that really get the work.

Taiwanese Pursue a Rever se Value
Change Strategy

The Taiwanese in contrast have a strategy that
iS more on pursuing the reverse value change
strategy. Concentrate on manufacturing them,
become good at design, then move to product
sort of innovations. And thisistrue the policy
that had the effect of encouraging the growth

of small or medium-sized firms. Part of this
had to do with the political economy of
Taiwan. | don’t havetimeto get into this. But
the result is that we have very rapid
manufacturing growth on a very different
model, and here the government policy roleis
very different. It is in the form of really
providing the anchor for developing con-
sortiums because medium enterprises don’'t
have the resources to invest much in R&D,
unlike the big Korean companies. So the
government they set up, these public research
institutes that essentially adapt the assimilated
technology and then diffuse and transfer them
to the many SMEs (small and medium-sized
enterprises), al going through a consortium
kind of approach. And so you can see that in
this case the manufacturing success was based
on avery different model.

Singapore Strategy Based on Leveraging
Foreign Investments

In the case of Singapore it is again quite
different, because unlike Korea and Taiwan,
which have largely promoted indigenous
firms, in the case of Singapore, it is entirely,
until recently, based on the leveraging of
foreign investments. So the government
policy here is to make Singapore a conducive
environment for foreign firms, the big global
electronics and other manufacturing firms to
set up their production in Singapore. And to
some extent, there is technology transfer by
the multi-national company from the head-
guarters to the subsidiary, and then some of
these are then transferred out to the colony
through engineers that will leave this big
Hewlett Packard and so on to start up a
company and so on, so a very different
strategy but nonetheless also successful.

Hong Kong: Gateway to China

Hong Kong's model is more a strong contrast
in a sense that instead of investing in
developing technological capabilities, it has
largely been leveraging it's role as a gateway
to China, both in terms of access to cheap



labor and other resources. So, also intermsas
a gateway to access the huge market in China.
So, rather than focusing on developing their
technological capability, Hong Kong manu-
facturers in fact outsource a lot of the
manufacturing to low-labor cost locations in
Chinaand elsewhere. And they focus on being
the marketing intermediary, having good
knowledge of the customer requirements and
having good knowledge of where the suppliers
are. And they focus on managing this sort of
supply chain between the sellers and buyers.

So, again a very different approach, none-
theless also successful. But in this case,
arguably it's a less replicable model for many
other countries because it is difficult to
imagine another location. They havekind of a
specia relationship with a big market like
China. So, that is the past.

Past Industrial Development Strategy
Cannot Continue

So looking forward to the future we can see
the question then is, can the past sort of
industrial development strategy be sustained
in the foreseeable future? And the answer is
that it cannot because of a number of factors.
First, of course, China itself has become a
magjor manufacturing powerhouse, and
Mexico, Ireland and other transitional econo-
mies have also become very good at
manufacturing. So there is increase in
competition for the kind of things that these
NIEs used to be able to do well in the past.

Also, there is increasing migration of
varied creations and competitive capture to
knowledge based activities. Increasingly you
look at the end-value being created of a product,
where does the value creation reside? A lot of
it is no longer on the manufacturing site, but
more on intellectua property creations; it isin
product design and development, it is in
marketing, brand distributions, and in ICT
enabled transactions, E-commerce and others
sort of amajor sort of adigital economy role.

So, the question then is that how can the East
Asian NIEs sort of adapt to that kind of
change? There arejust some statistics to show
you, for example, if you look at the change
from over the last decade, for example, you
can see that except for China and Mexico on
this chart, redly, everybody else among the
East Asian NIEs are really not being able to
expand their share in the global export market.
And if you look at the growth of the
manufacturing industry, for example, it was
very fast in the 1970s, it was still quite high in
the 1980s, but by the 1990s growth potential
has been limited. You can’'t continue to grow
fast based on manufacturing alone. In fact, in
the case of Hong Kong you can see that they
have actually de-industrialization.

Now, these are figuresin actual, in real terms,
if it wasin constant price, the change would be
even more remarkable. In Hong Kong you
would see a contraction of about 20%, 30% of
the manufacturing sectors. And thisisin a
context that for the developing countries the
whole manufacturing is still sort of growing
significantly. So, this kind of shows the
limitation on continuing a strategy of
manufacturing growth.

And now | may want to highlight another
aspect, which is the last problem of this
manufacturing growth was also predicated on
manufacturing of electronics goods, basically
electronics goods going to the U.S. market.
Here, for example, it shows that among the
East Asian NIEs, their share of the world
electronics in this case ICT, information
communication technology goods, you can see
that they are major exporters of these goods.

In fact, by the mid 1990s the four Asian NIEs
share of the global electronics export market
has exceeded that of Japan. Japan has gone
from a 20% share of the worlds electronics
export to just over 10% in that period, and the
East Asian NIEs are basically now exporting a
lot more than Japan itself. And if you look at
the share of electronics, ICT exports in the
manufacturing export of East Asia, you can



see that it has become highly dependent. In
the case of Singapore more than half of the
manufacturing export is based on electronics
goods. In the case of Korea it is 30%, and
Taiwan 40%. And you can understand why,
for example, when recently you had a sort of
slow down intheIT sector the number of these
economies have gone into recession. Singa
pore has gone into recession because the large
part of the growth is based on exporting to
the U.S.

Okay, and this is just to show the climbing
share of Singapore and other Asian NIEs in
exporting electronicsto the U.S. The only one
that is increasing as rapidly is Mexico and
China, everybody elseislosing. Even in the
EU, for example, again that is China that is
picking up. And in the case of Japan, Taiwan
and China are also expanding. Now, let me
skip that.

Okay, so currently in order for the East Asian
NIEs to continue to be able to sustain high
growth, they need to be able to move into
other value adding activities and | wanted to
highlight three aspects here. First is, of
course, on the intellectual property creation
site. But you need to go into, you know,
creating technologies, have patented sort of
the know-how that you can then extract
value from.

NIEs Behind in Intellectual Property

Competing on the intellectual property
creation site, as you can see that | will show
you very quickly that on the whole range of
what is what | call innovation indicators, that
the East Asian NIEs have made significant
progress, but on the whole we are still plenty
behind those of the advanced countries. If you
look at national expenditure on R&D as a
percentage of GDP, Korea is already exceed-
ing the average of the OECD. But for Taiwan
and Singapore, they are still dlightly below.
Singapore is about 1.9% and Taiwan is about
the same, whereas, Hong Kong is realy
way behind.

As | mentioned Hong Kong has really
not been able to invest in technological
capabilities, partly because of the policy
environment that they werein. So you can see
that only 3% yes, well this is about 2.6% for
the U.S. Same thing, you look at the number
of R&D personnel per capita, we are
significantly behind the advanced countries.
In case of U.S. patents granted per 10,000
population, which is another measure of
intellectual property creations, here you can
see that, you know, in the U.S. it is about 3.5
patents granted per 10,000 population in the
year 2000.

You know in the East Asan NIEs we are
significantly behind those numbers. In fact, if
you look more carefully at the, this is a
business chart that shows the patents granted
per 10,000 population, thisisU.S. patents, this
isto all U.S. patents you can see that there has
been a significant increase for al the Asian
NIEs, but still compared to, you look at the
absolute level, say, in the year 2000, we are
still behind the rate that you can see in the
U.S., Switzerland, Israel, Finland, and so on.

Now on this chart you may find for example,
Hong Kong is actually not doing as badly as
compared to Korea and Singapore in terms of
patents granted per 10,000. But, if you look at
the next chart, it actually shows more clearly
what is happening.

This next chart shows that patents that are
granted to private companies rather than to
just universities or to individuals. And you
can see here that on this chart that the reason
Hong Kong is really way down, 1.23 lower
than that of Singapore and all the others. And
the point is that a lot of the technology
commercialization actually are patentsthat are
granted to companies. Whereas a patent
granted to universities still has not much been
diffused into a productive use. Sointhisgoa,
you can see that on intellectual property
production the performance of the NIEs while
increasing rapidly is still significantly behind
those of the advanced countries.



This chart does sort of indicate to you that the
growth rate is very high. For example, in
Singapore the growth rate in patents granted is
an average of 31% per year, but that is from a
very low base. So, in some sense that if the
trend were to continue, then there is hope that
these countries may be able to catch up to the
levels of the advanced countries, the way that,
for example, Isragl has been doing, and the
way that a number of Scandinavian countries
have done in the earlier periods.

Now, of course, in order to be able to sustain
high level intellectual property productions,
we need to also increase the human capital
intensity and this chart here kind of shows that
we gtill have some way to go compared to that
of the United States in terms of the quality of
human capital.

And this table, it's also kind of interesting to
show that Singapore still scores relatively low
on human capital in terms of the number of
years of education. And in fact, if you show
the change over the years, you can see that
Hong Kong started off at a much higher rate.
And this is one of the reasons that you can
explain why Hong Kong hasreally, at the time
of political independence in 1949, Hong Kong
received a big influx of highly educated
technical professional and industrialists from
China and that really had been a very major
source. But this has not been sustained with a
policy to actually encourage these human
talents to actually invest in technological
innovations.

And so to some extent, it is not being carried
in the direction that results in higher
innovations. And in this Singapore started off
with an adult population, many of them are not
well educated. But the effect of new
investment in education takes time and it takes
generations to change. And that’s why you
can see a rapid, really, in one decade it has
changed from 5.5 to 8.2, which is basically
you have an old generation of workers retiring
and replaced by a new generation of workers
coming to the work force, which are highly

educated. And so within another 10 or 20
years, you see that Singapore will have rates
that are much higher than that for Hong Kong.

Comparison of NIEsand
Advanced Countries on Intellectual
Production Indicators

| just want to sort of show some of these
indicators, kind of tell you where the Asian
NIEs are compared to the advanced countries,
which are increasing rapidly but still behind
them in terms of the level that they achieve.
And you bear in mind that very often
intellectual property production is not just a
result of production, but that you also benefit
from cumulated intellectual property pro-
duction that you had in the past. So it’s not
just catching up to the current rate, but also to
overcome the latecomer disadvantages against
countries that have started much earlier and
therefore had a higher accumulated stock.

Let’slook briefly at how the East Asian NIEs
are trying to compete on, trying to promote
some of the ICT diffusions. We all know that
increasingly the global economy is dominated
by the digital economy so-called, right. You
have increasing amount of the use of IT, in all
sectors, aso the production of ICT related
goods; it's coming, increasing a large part of
the economy. Now, in this read-out you can
see that in brief the Asian NIEs have aso
maintained progress in trying to catch up with
the advanced countries, but they still trail
behind the advanced countries in the number
of areas. For example, they trail behind the
U.S. in PC diffusions, software and E-
commerce applications, especialy in the
corporate business sector. And they also trail
behind the Scandinavian countries and the
Japanese in wireless infrastructure deploy-
ment, and also in consumer wireless
applications. Just to highlight two aspects.

So, for example, again another business chart
to kind of show you some indicator
benchmark to show you where these countries
are at. Basicaly, what you have isthat maybe



in the area of cellular, mobile communications
is one area where Asia and the East Asian
NIEs in particular have met even higher
penetration than that of the U.S. But
otherwise, in terms of computer diffusions,
we are dtill significantly behind that of
the U.S.

And if you look at the Internet for example,
this is a whole set of indicators to look at the
Internet diffusions in terms of especialy
E-commerce transactions. You can see that
the levels that we have in the East Asian NIEs
are still significantly behind those of the U.S.
particularly. And if you look at B2B
transactions, for example, right, inthe U.S. we
are talking about 1,600 per hits on average,
which is about four or five times the level that
it is being seen and achieved in the East Asian
NIEs. So these are just the rankings of the
Asian NIEs and | won't go into some of the
detail patterns.

The Gazelle Phenomenon

Last, | want to highlight the aspect about
technology entrepreneurship. 1 think the
important thing is to recognize that it is not
just entrepreneurship in general that is the key
to continuing successin the future, but the sort
of entrepreneurship of the kind that perhaps
may have powered the Silicon Valley
phenomenon. And here the jargon is the
Gazelle Phenomenon. Because the key to the
rapid growth is that you must not just have
many start-ups but that you have start-ups that
are in technological opportunities that have
tremendous upside growth.

So, we al know that in new venture creations,
alot of firms fail. So in general to generate
lots of growth, you might have a small number
of firms that can grow spectacularly fast that
create most of the jobs and these are called
the Gazelle Phenomenon. The Gazelle
Phenomenon are firms that can grow very fast
and they are the ones that become the Cisco of
the future. So the challenge is, how do you
promote that kind of growth? Not just small

or medium enterprises, not just, you know,
more people | saw opening up corner stores
and other laundry mats and so on. So to do
so clearly changes the existing business
environment and corporate government and
structure needed to be put in place.

Rules and I nstitutions Facilitate
Technology Entrepreneurship

And just as abrief note on this for example, if
you look at what some of the institutions and
rules that facilitate technology entrepre-
neurship in the U.S. and Silicon Valley are, |
just list here some of the examples of rulesand
regulations. For example, you have more
liberal listing requirements for IPO. Until
recently the financia markets of the East
Asian NIEs were highly regulated. You need
to have five years profitability track record
before you can get listed. And so the exit
market is not there for technology
entrepreneurships.

You have more lenient bankruptcy laws to
allow failuresto start over. Inthelarge part of
Asia if you are bankrupt it is impossible for
you to start over. You have, for example,
innovation in taxation policy. They allow, for
example, to defer taxation or stock options.
You have rules allowing pension funds to
invest in business partnerships and also
limiting the liabilities of the limited partners.
This is really one sector that fuels the rapid
growth of venture capital industry in the
United States. And of course, we have the
Bi-dual Act that actualy allows universities
to own intellectual property created using
federal grants.

Again, another major policy innovation of the
U.S. in the 1980s is that they had contributed
to amajor expansion of university technology
patenting and technology transfer and
licensing. Now, many of these are not in place
in the East Asian environment.

And, also besides the creating of these rules
and institutions, you also need the creation of



specialized resources. And some of the
specialized resources that, of course, have
been important to facilities to the start up
environment in the U.S. and Silicon Valley are
you have venture capitalist firms, not just the
venture capital money, the experience, the so-
called smart money, the pull of this expertise.
In the case of the U.S, for example, the
government from the FDIC actualy in the
early years helped actually train awhole group
of people who are leaders, many of them
became the pioneers of venture capitalists.
And again that had to be created, that
infrastructure. Of course, we know about the
venture lawyers, the venture recruitment
specialists and the accountants and bankersfor
underwriting, 1PO, and so on.

So these whole new service industries don’'t
existin alarge part of East Asia. So when you
want to encourage technology and developing
you have to have policies to try to encourage
the growth of these. Until recently, for
example, you can look at many East Asian
countries in terms of policy incentives. They
have policy incentives to encourage
investment in the new manufacturing industry
but they don’'t have incentive for investing in
services industries. In fact, so that is the
chalenge. If you look at here, | have a
number of entrepreneurship indicators that
show again that the East Asian NIEs are redlly
significantly lower on the entrepreneurship
compared to the U.S.

Differences among the East Asian NIEs

Now, of course, as | highlighted it, is not just
entrepreneurship in genera but the kind that is
important for technology entrepreneurship.
And here | want to sort of highlight a number
of sort of differences between the East Asian
NIEs. First, | want to say the context here is
that we have to see that because we come from
very different diplomatic backgrounds. The
path they need to think of to move to this new
knowledge base, intellectual property base,
innovation base, technology entrepreneurship
base economy will be different. And | will go

into some of them, each of the countriesbriefly.

But first, | want to highlight that the nexus of
innovation and entrepreneurship may be very
different. Like, for example you have an
economy like Hong Kong, which is certainly
very entrepreneurial, right? But yet it hasvery
low level of innovation. Most of the
entrepreneurship is not related to technology,
it is not related to technological innovations.
And you have, for example, a country like
Japan and Korea until recently with relatively
high innovations. They invest alot in R&D,
they have very high production of patents and
so on, but they are relatively low on
technology entrepreneurships. So entrepre-
neurship is low.

Singapore and Ireland, two countries that have
grown very fast in adopting similar policies of
growth through attracting foreign multi-
national corporation investments. So they
have a reasonable amount of innovations, both
through the multi-national, it’'s through some
indigenous spin off, but they are not that high
in entrepreneurship, because they have
become too dependent on multi-nationals
during the sort of technology transfer
innovations. Isragl and Taiwan are the ones
that perhaps seem to have the right mix of
promoting both innovation and entrepreneur-
ship. And, of course, you can say that Silicon
Valley is a typical example of where both
innovation and entrepreneurship combine
together to fill the kind of high growth based
on innovations and entrepreneurship together.

Sour ces of Technological Innovation

| mentioned before also about the sources of
innovations of technology which is also a
very different amount for Asian NIEs. For
example, you have a country like Korea,
which essentially has very little use of foreign
investments but relies a lot on indigenous
technical capability and also on a big return
flow of returnees. They have the Korean
engineers work in the Bell Labs and Hewlett
Packard and so on and will go back. You have



in the case of Israel and Taiwan, again, which
have a very high rate of sort of technology
transfer, again true combination of returnees,
indigenous and some degree of foreign
investment. Then you have the case like
Singapore and Ireland where essentially most
of the technology transfer is primarily through
indirect investments and very little in terms of
returnees. Not as much in terms of an
indigenous sort of firm than innovating.

So this is the backdrop from which these
countries have to evolve towards. And to
some extent you could see that these are the
two, within the context of what | cal a
reconfiguration of the regional economy of
Asia, and the biggest thing redlly is that you
have in recent years and expecting over the
next ten years, the shift of the growth
dynamics from essentially from Southeast
Asiato East Asia.

Until the financial analysis, for example,
Southeast Asia kept a very sizeable share of
the foreign American investment of manu-
facturing. But not anymore, most of it isgoing
into East Asia, and the reason is mainly
because China has emerged in such a big,
sort of enormous market and a manufactur-
ing powerhouse and with their entering
the WTO.

Of course, the other factor is the political
instabilities in Southeast Asia and the
continuing fragmentation of the South Asian
markets. So the situation changes investor
perceptions about the potential of Southeast
Asia. So amajor shift.

And also, you can see here as a result of this
that, as a group the East Asian NIEs will have
to start to acquire adifferent roleto play. They
cannot do the thing that China has become
good at doing now. And so they have to start
to realy invest more out of their own
economies, at the sametime, therewill haveto
be more outward direct investment. At the
same time they also have to open up to let in
more foreign direct investment into their

economy, particularly in the services sector,
which in the past they have not been strong in,
and also because they have been largely
protected. And they do not have the kind of
innovations that you know that have seen
happening in the manufacturing sector.

Thisisone chart, acouple of chartsto show you
it'satrend in direct investment flow. The first
row is inflow, the second row is outflow. As
you can seethat over time that there has been an
increase in flow, both outflows, inflows and
outflows. And this trend, | would argue, is
going to have to accelerate a lot more in order
for the East Asian NIEsto redlly stay very good.

And this is another picture of it by looking at
it as a percentage of the gross fix capital
formations. Asyou can see that in the case of
Taiwan, for example, you can see that the
outflow isvery significant and, of course, alot
of it is going to China. So, very quickly
looking at the four countries, | highlight some
of the changes, the policy challenges that they
are facing in moving in that direction.

Policy Challenges of NIEs

Clearly, the thing the Taiwanese have done is
to internationalize, so it's to intensify the
public R&D and basic research. And | believe
that Taiwan has probably done the best among
the four Asian NIEs in doing so by coupling
thiswith by closing in on Silicon Valley. This
has resulted in a visible increase in the new
venture creation and the innovation rate of
Taiwan. $o this is something that they have
done right. They, of course, now have the
initiative to promote Taiwan as a regional
transshipment hop and also to liberalize the
service sector, but so far this has made almost
No progress.

The bureaucracy, to try to liberalize the
services sector is still Slow. You may, | sort of
ironicaly say that because the Taiwanese
financial sector was so regulated for example
that’s why they did suffer the financial crisis.
And there are Taiwanese economists who



argue that we will see that they continue to
regulate the services sector because they
cannot afford to be completely liberalized. So
it shows that, you know, in one aspect they are
doing well, but on the liberalization or service
sector, they are not doing that well.

On the promotion of ICT or E-commerce
diffusions the progress has been primarily in
updating the manufacturing and supply chain
management. And this is where, | think
the government has done a lot here to really
encourage many of the SMES to go to use
the Internet primarily for managing their
supply chains.

The big challenge for Taiwan is managing the
relationship with mainland China. Thereis a
significant move by Taiwanese firms to tap
China as an offshore production base, even
R&D base. But there is constant worrying
about they are being too rapid, sort of
hollowing out, which as a result, you know
thisisabig policy debate in Taiwan now about
what isthe best way to manage this cross-strait
relationship.

Korea, of course, after the financia crisis,
they have been moving fairly quickly to open
up the economy to foreign competition and
DFI (direct foreign investment) and also
alow more room for them to enter the
services sector, but it'sfocus is still not as fast
as | think they need to have. And so this
is going to continue to be a drag on the
Korean ability to really compete in the
knowledge base services. Because many of the
thriving Internet services are still not
completely open.

Korea has remarkably, you know, created a
very rapid deployment of broadband and
wireless infrastructure, in fact they are
probably one of the most wired and most sort
of advanced in terms of wireless applications.
But, of course, here the danger is that the
danger of locking into CDMA, which ironi-
cally was a technology that the government
itself pushed. And this highlights one of the
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dangers of a government policy trying to pick
winners because it might lock the country into
a technology platform which may not be the
one that is diffusing worldwide, which is GSM
and in the future to the WCDMA and not
the CDMA 2000 that they are being locked
into now.

Big efforts are trying to move to curb the
oligolistic power of the big chaebols because
unless this big concentration of power is
reduced, they will stifle innovations. | wasin
Korea as recently as July and August and they
were concerned by many start-ups that the big
chaebols are really suppressing them.

The other challenges that are promoting new
venture in the venture capital industry, in this
the Koreans have sort of in fact done alot and
| was chatting with someone just now. That in
fact, for example, in Korea you can get
exemptions, deferment to your military
service if you actually start a company of the
type that is approved, either venture capital,
investment, or R&D. So this is one example
to illustrate the extent to which they are
prepared to try to promote this.

And, of course, this is one of Kim Dae Jung,
President Kim Dae Jung's pet ideas. Because
he a so wants to wean the economy away from
the dominance of the chaebols so he is
pushing that. But the problem now isthat asa
result of domestic melt down many of the
start-ups have grown enormously over thelast,
three, two years and are now having difficulty
finding further investment and many of them
are dying now. And so thisis acritical stage
where the policy encourages a big increase in
entrepreneurial activities among technical
professionals.

| know with Samsung very high-level
engineer managers, they all left to start
companies, now they are caught in this crunch.
The promotion of knowledge based and
service industries is something that they are
being talked at. I’'m involved in aWorld Bank
set of studies for Korea on this and again the



level of obstacles that they need to overcome
to try to change the policies.

In Singapore the major move has been to try to
liberalize the financial services sector and to
get the local banks to consolidate. Because
they see the importance of having a redly
globally competitive financial sector, because
to finance innovation and to finance
entrepreneurship you really need to have a
more flexible financial services sector. Of
course, there is a big sort of government
policy push about promoting technology. This
was a launch in the early 1990s; many major
changes have been made.

You know, there are people who still say that
Singapore is quite regulated. | think if you
visit Singapore now you see that things have
actually become much more flexible. But of
course, the problem is alot of this would take
a lot of time to have the effect to actually
show. So, therefore, we do not expect that
things will change overnight. There is very
significant increase in government investment
in R&D, especialy life sciences, particularly
after the genome mapping was completed.
That this is, the Singaporeans probably have
invested a lot more into promoting life
sciences than any other of the Asian NIEs.
And again, the emphasis is to attract foreign
talent because this is where they want to get
the innovations, to get entrepreneurship is to
import foreign talents.

The other efforts are not really that successful
partly because of the unfavorable environment
that Singapore finds itself in Southeast Asia.
Hong Kong is another sort of mixed case,
where the government policy they have been
trying to focus primarily on emphasizing
where Hong Kong had been strong in the past.
But, really for example, it's really as a hop,
which they have been doing well in the past.
But then because of the U.S. dollar backed
policy, this is hurting them, because of the
high cost, and many MNCs (multi-national
corporations) actually are moving their
headquarters away from Hong Kong.
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And, of course, the other big problem is that
China itself is expanding and the growing
importance of Shangha is going to make
Hong Kong less relevant and of course with
the improving relationship with Taiwan and
China, many of the flow that used to go
through Hong Kong is no longer going
through Hong Kong, but are going to go
through directly between Taiwan and China.

And Hong Kong, although they had a big
policy announcement about the need to
increase public R&D, to increase support for
S& T infrastructure and so on, the reality isthat
nothing much really had been done. And so
this is a boring picture. Another incident for
example there was a big to do about how
to liberalize the entry from technical
professionals from China to enable Hong
Kong to have access with more of these
talents. But, again, there has been very little
progress on this.

S0, in conclusion then, | will say that in the
new landscape of the 21st Century for Asia,
the key factor to take into account is of course
you have China emerging as a powerhouse for
manufacturing. You have increasing global
competition based on innovations and you
have the growing importance of the digital
economy. So, the four Asian NIEs are trying
to face up to this challenge and perhaps
coming from very different directions. They
have mixed progress but clearly a lot more
policy changes need to be made and I’ ve just
highlighted some of the policy challenges that
they are facing. 1I'd be happy to take any
questions from anybody.

G. John Ikenberry: We have two discussants
here who will kick things off, and then we will
open it up to the audience. I’'m not sure who
wants to go first, George do you want to?

George Shambaugh: | want to say the talk
that Dr. Wong gave was quite detailed, |
think very informative, and painted a very
interesting and | think provocative picture
about the transfer from manufacturing to high



technology. You've given usalot to chew on,
and | don’'t want to kind of take over that role
but what | would like to do is push you in two
directions.

| don't know maybe if it means opening con-
versation and raising really two issues. Oneis
that there is a shift right now from manufac-
turing towards high technology; | think that’s
right. But within the high technology sector
there are really two dynamics going on, one is
sort of the production of PC software, hard
drives, other PC hardware capabilities. And
the other is development of software and
E-commerce and web business, et cetera.

Computer Related Technologies

And the first part of the high-tech realm,
particularly the production of computer related
technologies of some countries in Southeast
Asia, like Singapore in particular, have been
remarkably good at developing a rea solid
basis and real solid footing in those industries.
To the extent that Singapore is a real
fundamental base of production of hard drives
and maintains that position in the production
of computer hardware even as wages have
gone up, even as other factors that would
traditionally drive those businesses out of that
region, have made things more complicated.

And the question is, can the factors that kind
of drove the production of computer technol-
ogy in Singapore and elsewhere in Southeast
Asiakind of drive it to those regions to begin
with and maintain it despite increasing wages
and increasing land costs et cetera? Can those
same factors be applied when it comes to web
technology or software development, which |
think is sort of the next phase? And I’'m going
to suggest some ways to spin that but 1I’d be
curious about the comments on that regard.

Relationship between
Entrepreneurs and Gover nment

The second is the relationship between the
entrepreneur and the government. And here |
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want to play on the analogy that Dr. Wong
mentioned, which is that of Silicon Valley.
And the interesting issue with Silicon Valley
and the parallel with Silicon Valley and
entrepreneurship and the relationship between
entrepreneurs and the government is that if
you talk to people out in Silicon Valley, and
you talk about the role of the government, they
get very queasy. There is a real antithesis
about government involvement.

Instead of the government, you talk about
who iskey, are venture capitalists. But venture
capitalists tend to be again, as Dr. Wong said,
are not just sources of money but also sources
of inspiration, sources of nurturing, they really
kind of play more than a role of providing
finance, they provide a role of guidance and
sort of selection of potential entrepreneurs and
potential firmsthat are really going to take off.
And the question is, okay we' ve got these days
where you’ ve had active government interven-
tion and the economy has been very successful
in certain reams, in different ways.

As Dr. Wong pointed out, can the government
intervene in a way that creates the type of
entrepreneurship or inspires parallel to venture
capital development and the role that venture
capitalists play in Silicon Valley? And that to
meisabigger issuethat I'd liketo push himin
that direction alittle bit.

So, back to the first one, just a few points to
think about and the question would be okay,
Singapore and some other countries in South-
east Asia were extremely good at developing
industries in the production of computer
technology hard drives and other things like
that. And the question is really, why was that
the case, and why was that the case even when
you had, why was that maintained even when
you had wages going up, even when you had
other costs going up that would tend to say
you should move those businesses el sewhere.

Creation of Conglomeration Economies

WEell, one of the explanations has to do with



sort of the creation of conglomeration
economies. That is something that attracted
other firms; once original firmswere investing
in those countries something attracted others
to them. And the conglomeration economies
had to do with kind of a pulling of skillsand a
pulling of infrastructure, and a pulling of
skills, I think, is interesting. And this comes
out of something that I think Dr. Wong wrote
about in an earlier piece, whichistheideathat,
well, what is it about pulling these resources
and skills that made Singapore and other
countries so attractive to hard disk developers.

And the answer is that you needed something,
some sort of set of skills, precision
engineering, other technological development
that were industry specific but not firm
specific. That created something where
everybody in a particular sector could benefit
and it acted as a magnet and pulled peoplein.
But those skills needed to be sticky. That is
you wanted managers and entrepreneurs and
there are a couple key entrepreneurs in the
industry that played amajor role in various, in
the sector, but worked in various companies.
You would need those entrepreneursto be able
to shift company to company with relative
ease and to be able to share those skills, but
you don’'t want those entrepreneurs to leave,
S0 you need it to be somewhat sticky. You
need the kind of, you need to create kind of
sector specific benefits but things that don’t
transfer across borders very easily.

And the interesting, the other side of bringing
al of the firms together is development of
infrastructure, which a lot of these countries,
Taiwan particularly, Singapore are doing.
Hong Kong is a bit behind the scenes. But the
infrastructure, physical infrastructure is
developing. The real interesting question to
me that | would pose to Dr. Wong is, looking
back at the skill set, with the development of
computer technology, the thing that really
made Singapore attractive was, you had the
engineers that had sort of sector specific skills
that spilled over into other firmsin that sector
and really created this sort of a cluster that
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created basically a critica mass to attract
others into the business. But they stayed in
that country.

When you shift from production to web-based
IT or E-commerce the question is can you
Create a comparative advantage or a cluster
that is going to have that same sort of dynamic
effect? That is, that it is going to inspire
people to pull together in asense that creates a
cluster but that cluster that is beneficia to, itis
not firm specific, it is sector specific, but that
is sticky, that is the people won't leave from.

And the answer is a bit of a puzzle, because if
you look at E-commerce or web development
the glory of the web isthat it has not beenin a
location, that it can go basicaly everywhere,
anywhere. But there are some web-based and
E-business based functions, like dealing with
distribution networks or different aspects of
supply chains where there really are regional
comparative advantages.

And the question is to me, what can
governments do to basicaly play up those
regional comparative advantages if they have
a country like Hong Kong, which redly is
behind in terms of wiring in its society. But
really like Taiwan, may have some real
advantages in terms of logistical knowledge,
logistical skills that it could use on an
E-commerce basis to sort of inspire entrepre-
neurs and to bring in business that could
localize in Hong Kong. So, redlly the broad
guestion is, do the same things that worked in
high-tech hardware work in high-tech soft-
ware? And how does the relationship between
entrepreneurs and government change in
that regard?

Scott Shane: Let me start off by first saying
that as | listened to the presentation, | actually
found it extremely interesting, and | was
looking actually for the point at which | could
come up with avery broad disagreement. And
| can't actually for the most part as | agree
with what Dr. Wong had said. However,
saying that | also saw that he had given usalot



of information and actually from a factual
point of view, thisisvery rich. What | thought
though was that maybe we could make some
of this alittle bit more parsimonious.

So | would like to address three different kinds
of questions. Thefirst is how, what isit that |
would agree with in a brief summary of the
presentation. The second is, how could | boil
down this to a couple of key points to
summarize it to make it really parsimonious?
And then third, to turn a proactive spin on this,
what would you do then if you were going to
make policy off of this information? What
actions would you take, given that you pretty
much couldn’t do everything? Right, | mean
that’s the problem, if you could do everything
this stuff would be easy.

So let me start with the following summary of
kind of what | agree with here. Thefirst thing
here is that the old ways of gaining wealth in
Asian countries are outdated. Right, this
manufacturing based system is coming to an
end, and the data seems to show that that’s not
going to continue.

The second thing is that catch-up is different
than being at the technology frontier and
developing anew economy as adifferent thing.

The third isthat the countries are coming from
very different points and they are going to
have very different models, but then, what’s
common across that that you could do
something with? And | think that a focus on
technology entrepreneurship and the creation
of new knowledge-based opportunities is
central to this process. And then secondarily,
generating people, giving people the right
incentives to make sure that they do that are
going to be crucial. And then this getsto these
ideas of the role of government, and so forth.

Importance of Human Capital
The fina kind of big piece | think that | agree

with, and | want to reinforce, | think is very
important in this talk, is the idea about human
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capital. And thisgoesto the notion of the kinds
of opportunities that get created in a country.

One of the things that we realy know that’'s
actually avery robust fact is that people create
new businesses to exploit things in areas that
they already know about. That is, biologists
are the people who create biotechnology
firms, software engineers are the people who
create software firms, people who work as
construction workers create construction
firms, and people who work as bus boys at
restaurants at best can create restaurants.

The reason that that’s important is that at the
heart of part of this puzzleiswhat Dr. Wong is
talking about, of creating the kind of human
capital that’s necessary in these countries,
whichisif you want to have alot of the cutting
edge biotechnology based businesses getting
started, you need a lot of biologists and
chemical engineers and so forth. So if you
take kind of what one could agree with in this
whole talk | would summarize this as there
being three key components to this, the
process that | believe that Dr. Wong was
talking about.

Componentsto Creating Human Capital

The first is having a set of entrepreneurs, that
is a set of people who have the requisite skills
it takes to create companies in these countries,
the requisite motivation. Okay, willingness to
take risks, being enough driven by greed for
self advocacy to have confidence in
themselves when everybody else tells them
their ideas aren't good, which they will,
because when it's new, it's not going to be
generally perceived. If it's generally
perceived it's not very valuable because
everybody elseis doing it.

The second is that there is some set of
opportunities out there and this is the heart of
the idea of technology. In addition to the
whole issue of software, perhaps the next
revolution is actualy in biologicaly based
activities and where are the opportunities?



What's going to be these set of ideas that are
going to be huge at a forefront cutting edge
development out there? And what we know
historically is, it's amost aways in tech-
nology of some kind. So, what’'s the tech-
nology in there?

And then the third are what are the supporting
ingtitutions? That is, how do you make this
work? What's the role of government and
what is it that government is not supposed to
do? Or arethey supposed to stay away? What
are the roles of universities in the system?
What are the roles of other institutions like
investors and a financing system? So | think
if I kind of pull out of this the kinds of policy
things that one might say could be needed
from this talk in these countries.

University Technology System Important

The first is, what seems to be lacking is the
university technology system that seems to
exist elsewhere. Thisiswhat | think isalluded
to by the notion of the discussion of the Bi-
dual Act in giving universities the right to
intellectual property. What we have in places
like the United States and Sweden and many
other countries is a set of universities that
drive the creation of very new technology.

And | would challenge every one of you to
come up with a magjor technology in the past
50 years for which universities did not play a
major role in development and that becomes
important. And if | want to make this very
specific in the start up activity in the U.S,, one
can trace particular companies and particular
industries to singular inventions in univer-
sities. For example, Cirus Logic, a billion
dollar semi-conductor company, asingle semi-
conductor gator-aide patent at MIT, Lycos, a
single Internet search engine patent at
Carnegie Mellon, and INTEC, the initial
biotechnology patent was at Stanford and San
Francisco State University.

One of the things that's lacking in these
countries is the system that creates this
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technology out at universities that people than
spin off and use in these companies. A second
thing that seems to be lacking that needs to be
jump started in the system that came acrossin
the presentation is a venture capita based
system. That is asystem that draws capital in
from investors, like pension funds, like
government agencies, like private investors,
pull that capital and puts it in young
technology companies. And then at the other
end an exit strategy amarket like NASDAQ or
a system where companies can get listed at a
young age. And what Dr. Wong talked about
is at both ends of the spectrum that kind of is
missing in many of these countries.

Difficulty of Picking Winners

The third thing is an idea that goes back to
kind of what governments can do and what
they can’'t do, and it goes back to an old idea
of high acts about why it is that governments
are so lousy at picking winners. And the
reason that governments are lousy at picking
winners is that everyone is lousy at picking
winners. That is, that nobody out there can see
al of the uses of new technology and all
manifestations.

And if | had more time | would give you an
example that | aways give of a single MIT
invention, where people from wildly different
industries al saw different applications. And
most people don’t foresee all of these things.
The problem with government is picking
winners and why government needs to stay out
of this because what you want is everybody to
see a use in the new technology and then
figure out which ones worked. If you try to
pick winners you’'re just going to pick wrong
because you’ re not picking everything.

And the point about that is that information
diffusion and that iswhere | think alot of these
countries have a lot of problems, is that
everybody doesn’t have widespread access to
information, information doesn't diffuse easily
and everybody can’t choose what they do, and
governments often try to pick winners.



The fourth thing that's needed is capabilities.
This system is based on a set of skills like
every activity and | think one of the things that
came across in this presentation is the skills of
exporting or the skills of working in other
countries multi-national corporations aren’t
the same skills that people need to have to
build companies and finance new companies,
and that there needs to be somewhere in the
system a set of policies that help to develop
those skills. So if there is a role for
governments in the system it's probably not
picking winners, but it's going out and doing
things like figuring out ways to support the
development of understanding of these topics
among people.

System Should Allow for Failure

And then the last point that | think comes
across very clearly in at least one of the dlides
was the ideas of rules of the game. And thisis
that if you look at the Silicon Valley model, or
you look at the model that’s in Cambridge in
the UK one of the things that you see is that
the rules of the game are actually very
different than the rules of the game in many
Asian countries.

The bankruptcy law example that Professor
Wong gave is a good one. What you want
to make the system work is that you let
people fail.

Now, in Silicon Valley the idea is a person
who failed starting a company is better than a
person who didn’'t try at all. Okay, that's the
opposite of a law that says if you were
bankrupt you're barred from starting a new
company for fiveyears. That's avery different
view. Similar things have to do with non-
competes and here the ideais if people move
from one company to another, if they can quit
a company when they have a good ideathat is
going to benefit the system and those are the
kinds of laws that have developed and came
across in this presentation, and systems that
tend to work well for this technology
entrepreneurial activity.
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Soinsum | would say thisisavery interesting
presentation with alot of good information. |
think that if | made a contribution here at all, |
think it’s to try to boil this down and make a
very good presentation just a little bit more
precise for an audience.

Q&A

Ikenberry: Thank you very much. | think
we've got a full plate here and | think what
we'll do is open it up and let you pose
guestions or make comments and then we'll
let Dr. Wong and our discussants react and
weave in the reactions to each other as we go
forward. Does anybody want to start off the
discussion?

Questioner: Thank you very much, that was
a nice presentation and comments, | have a
guestion, actually two questions. For example,
it is said that the Japanese have not so much
entrepreneurship. | am Japanese and we
understand that. My question isrelated to Dr.
Shane’s question. By changing institutions is
it possible for say a Japanese or Asian people
to improve the entrepreneurship, that’'s my
first question.

And the second question, | think Japan had the
most serious problem in education and
education system is good at catching up the
technology. What kind of education system is
good for Japan, for other Asian countries?
Maybe it's a very difficult to answer?

Shane: I'll take a stab at that. | think one of
the things, the questions about institutions
needing attitudinal change. Actualy if you
look at the U.S. as an example, thisistrue. If
you were actually to go back for example and
look at attitudes among college graduates and
we have data on this that look, going back to
the 1960s, people will tell you. You know, you
go back into the data in the 1960s, nobody
wanted to start their own companies, this
was not an interesting activity, a very small
percentage of students would be interested
in this.



And then you see this over time, and | have a
colleague who shows this data. You see alag
of the attitudes by the ingtitutions as venture
capital growsup, asNASDAQ develops, asall
of these activities develop a few years later
you start seeing attitudes among people
saying, moving in that direction. And | think
the institutions lead that direction. You don’'t
need everybody; what you need to do is you
need to move some portion of the popu-
lation a the margin, and | think that's, I
think it's possible for the institutions to
effect attitudes.

Changing Attitudes Key to
Entreprenuer ship

On the dimension of this solution in the
educational system, | think the key is, well
what are the attitudes that one wants to impart
and have people believe? Now the colleague
at Yale University that decided that the major
activity that he wants to invest in in
entrepreneurial education is actually at the
grade school level by running entrepreneurial
camps for Japanese kids. Because his
argument isthat if the attitudes aren’t changed
at that level there is not much that you can do.
Right? And the argument though is to
essentially change at a low level attitudes
towards thinking about entrepreneurship,
thinking differently about self-employment, et
cetera, and building that into the system. And
| think it’'s possible.

Now I'm not an expert on the Japanese
educational system, so | can't speak on the
specifics but | do know of anecdotal evidence
of ways that one can go about doing that.

Questioner: One comment about changes
and ideas. It could come from the institution
but it can also come from elsewhere. One of
the interesting things that struck me about
Korea in this regard was the willingness of
young people to work in foreign companies,
which if you go back one generation really did
not exist. It wasarea stigmaagainst working
for foreign companies for social, for historical
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reasons, but it was very very strong. And now
it's reversed, now it's a badge of honor rather
than a kind of shame because you're not
working for one of the chaebols.

So it’s redlly, it can be ingtitutionaly driven
but in this case | think actually it wasn't. |
think it was driven partly by the success of the
dot coms, partly by disenchantment with the
chaebols, partly by increased exposure to other
things. So | think that dynamic can come from
multiple sources. But it can happen very
quickly. People often talk about generational
change, but thiswas in amatter of, it's a matter
of fiveyearsdifference. Soit can be very quick.

Ikenberry: Dr. Wong?

Wong: Yes, | think the effect of institutions
iS not just on attitudes but on also the
opportunities that are available, and also the
opportunity cost. So you know it, some of
these changes therefore can take effect
much faster. Other changes in attitude, you
know, at least other kinds of attitudes may
take longer.

So the question I'm thinking in the case of
Japan, you know you have a very rigid labor
market, internal labor market. The opportu-
nity cost for someone who is in the system,
you know working for one of the you know,
the NEC or Fujitsu or whatever, to leave and
start a company is enormous because you
know there is no way for the person to get
back into the system if he fails. And that has
been a system that has been evolved over the
years, the institutions.

And so, if thereisachangein that venue, if the
opportunity costs can be significantly reduced
and therefore it will, you know, make it much
easier for people to access those to take the
risks. Secondly, also in terms of technological
opportunities, if you have an environment
which is much more open, for example, open
to foreign competition, then people with new
ideas can actually start up, or people who get
ideas can actually start up companies.



This is competition policy and that's why |
think this researching of the chaebol is so
important. Because if the chaebols are so
strong that anybody with a start up company,
it'samost like a case of trying to fight against
Bill Gates and Microsoft. Right, you start out
a company and then Microsoft will crush you.
And so again, then that is a question of
competition policies. If you have a competent
policy in place that makes the playing field a
bit more level, then you makeit easier for start
ups to be able to grow. So therefore, | think
we have to separate between, you know,
different types of institutions.

Creativity in Educational System
Conducive to Development

On the question of the educational system, |
agree that certainly there has to be alot more
sort of a, being introduced into the even
younger ages and the idea to make people
more creative and the need for people to be
more innovative. | think that is a problem of
the educational system, too much rote learning
effect, and so on.

So | certainly agree that there is a need to
change that, not just in Japan but aso in al
other Asian NIEs. But | also wanted to
recognize that very often it is the opportunity
that actually prevents people from doing that
rather than just the educational system. You
hear the example that you can say that the
Singapore education system is aso very like
the Japanese system, very stifling. But inter-
estingly that has not stopped many Singa
poreans to start companiesin Silicon Valley.

So the question then is that, that these
individuals who came up on the same system,
they are classmates, joined the MNC, joined
the government in Singapore, but they chose
to start a company but they couldn’t start any
in Singapore because the environment, the
opportunities — it’s just not suitable and
encouraging to start a company. So, if they
want to start a company they have to go to a
place where it is supported and they end up
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starting a company. So, that’'s what you
say about the educational system, they went
through the same educational system, you
know.

Questioner: | am with the Korea Economic
Institute. In looking at a new strategy for
countries around China, whether it's Korea,
Taiwan, Hong Kong, Singapore, Southeast
Asia, to what extent could they focus on
services and leave things to China? For
example, could these countries become
centers of excellence in transportation,
communication, accounting, medical care, all
these sort of things that are very labor
intensive, that require excellence, that allow
differentiation between customers according
to wedlth, and to make it very hard for big
countries to provide whether in the case of
Indonesia, Singapore, China, Hong Kong, et
cetera. Canyou do that? Or do they also have
to incorporate in their development strategy
the ability to innovate products as well?

Shambaugh: My response begins with the
thought that the contrast you're making is too
stark. | don't think it’s a question of one or the
other. Indeed, one of the things that | find
interesting about most of these countries is
that, as they move up the ladder, things don't
really open up behind, the manufacturing
doesn’'t disappear entirely. And | think thereis
a stage for the manufacturing to, kind of high-
tech manufacturing to software, to medical, to
you name it. But | don’t think you're going
to... You're not seeing a disappearance of the
previous things.

| think Singapore, for example, is going to
maintain a comparative advantage in pro-
ducing some types of computer hardware,
particularly because of the kind of synergies
and effects that have been produced in that
region. | think you can see some expansion
outwards up and into other sectors. But | think
then, it's redly going to be a question of
whether or not they can create the comparative
advantage in that sector sufficiently so that
thereis someregional locational benefit that is



inherent within each of these countries rather
than elsewhere.

Wong: Well, | think by and large, | think that
is what many of the new firms are trying to
reach within themselves to go to more high
value added services, and then leave the more
low-end manufacturing to China or other, you
know, emerging economies. | think aquestion
of whether this can be done probably, it
depends on the nature of the technology
itself. For certain types of technology, where
maybe the manufacturing process can be
quite easily decoupled from the product tech-
nology development, and maybe with the
increasing use of the Internet and other forms
of web-base corroborative network you can
do that.

NIEs Seek High Value Added Services

Indeed, for example, Singapore has been able
to for a long time, been the manufacturing
base for hard disk drives for example, and yet
most of the drive designs are done in the U.S.
And Singapore has been able to maintain that
because this process has been an efficient one.
But one could argue that a certain type of
technology or a certain stage of the new
technology that may not be possible, or that
may not be as optimal as if in fact you co-
locate some of these activities.

So, | think in fact that the fear the Taiwanese
have is that, you know, as they move a lot of
the manufacturing to China and they do the
product development and R&D in Taiwan,
increasingly that may become a challenge
because China itself has got a lot of good
talents and so they are developing their own
capability in China. And so that indeed some
of the companies have decided to also relocate
everything to China. So, unless you have
something that is so sort of sticky, as to use
George's term, that it will not move and that
they will still come to, that it cannot really be
replicated easily, thenthereisareal risk that in
fact over time, you would be able to lose that
capability.
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Benefit of Glomer ation Economies

And | think despite al this talk about, you
know, they use the web base, the cooperation
and so on, certain types of problems that have
to require alot more face-to-face and far more
close interactions, thereis till an advantage to
a glomeration. In fact, | go back to the point
that George has mentioned about can one do
the new sort of web-base or software
development activities that have the same kind
of glomeration economies logic to it, than the
whole sort of physical productions logic?

| think it would appear that it depends on the
stage of the technology or product life cycle.
So for example, you can have alot of software
being done out of Bangalore and yet the
customers are actually American corporations
and so on, so you have almost the replica of
the whole manufacturing model.  Product
development is done in the U.S., manu-
facturing isdonein Singapore, Taiwan. Inthis
case the software specifications are donein the
U.S. and the actual contract programming is
done in Bangalore.

Now | think that can be done when you are
dealing with something that is relatively well
and at the relatively mature end of the product
life cycle. You are making software products
where this is well-devel oped, and you can sort
of modualize it as a part of contract
programming. You can’'t do that when you are
at the more recent new products, where you
need a much closer interaction where the
interface cannot be that easily marginalized so
to speak. And I think that that iswhy Indiais
having particular problems to move up the
value ladder. They can do contract program-
ming for you know software jobs where the
specifications are well defined, but they can’t
compete realy in sort of innovating in new
software product where there is a lot closer
interaction needed.

So, | will say that the jury is not out yet as
whether this can be done on the same scale,
but | will also argue that | don’t see the major



development of the digital economy asin web
development or software development. It's
actually in the applications, and that is the
juice of the technology. If you look in the
large part of Asia many of the manufacturing
firms, they are not using a lot of this Internet
technology to improve their process. And so
the major gain is not so much at growing your
own software, web development and services
company but it's in having a large number of
companies that are able to adopt and use these
new technologies in a very effective way in
the production process, in the logistic process.

And promoting that hybrid of infusions and
adoption among the company is the major
chalenge and is the mgor productivity gain.
And so, from that, people to do that are likely
to be able to compete well on a global scale
and are likely to be able to achieve a sort of a
competitive performance.

Challenge of Using New Technology

So | see the chalenge, it's not just web
development but in how to use the technology
and to use the technology is not a firm level
decision because in that network, there are
network externalities, so you can have in any
case a single firm say in Singapore or Taiwan
adopting certain technology of supply chain
management by itself. Its customers, its sup-
pliers all must agree to do so. And it is this
diffusion where there might be some kind of a
government role to try to facilitate this
industry level kind of adoptions.

So thisisjust an illustration of this, for exam-
ple the industry I've been talking for years
about, you know using XML technology to
allow firms to seamlesdy integrate the sell-
ing and buying of complex product like com-
puter hardware and many things you know. The
problem is not with the technology, the prob-
lem is getting industry to agree on common
standards and adopt them. And in thisinstance,
the big competitors, the Hewlett Packard, the
IBM and so on in their competitive rivalry they
can’'t agree on a standard and do it.
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Conversely, if you look at East Asia you have
many small medium enterprises. You have to
have some mechanism to actually get them to
sort of come to adopt some common stan-
dards. Indeed, one of the rea successes of
Taiwan, for example, is the liquid crystal in
the notebook industry. Right, Taiwan is a
major manufacturer of the notebook industry
because the government plays a role to bring
these many small players into a consortium to
agree on common standards on more juice that
they can go and manufacture, and that’s why
Talwan became very successful in notebook
manufacturing.

So | think we need to look at that kind of
challenge, the challenge of adopting these
technologies rather than creating Internet
technology per say.

Questioner: Thank you. I'm with the Eco-
nomic Strategy Institute. A question and a
comment. Asit happens| just got back Friday
from atour of Asaand | saw severa presen-
tations in Hong Kong and Singapore of a
similar kind, where the Hong Kong, and the
Singaporese, and Taiwanese, and others were
talking about the strategy to deal with the
challenge of China and the migration of
manufacturing to China. So everybody is
talking about building anew Silicon Valley and
encouraging entrepreneurship and so forth.

Potential Growth in China

And aside from the questions that have been
good onesthat have been asked here, about the
environment and the educational system and
so forth, one of the things that kept striking me
was that when I’m in China the Chinese make
it very clear that they intend to do all that stuff
too. They’re not going to stay as commodity
manufacturers and, in fact, it's very interesting
to look at the rapid migration of semi-
conductor manufacturing out of Taiwan
into China

Morris Chang said recently that five years ago
he didn’'t think China could do it, now he's



putting seven fabs in China. So you know, if
China has good entrepreneurs, which it does,
and it has the other factors, it wasn't clear to
me how exactly Hong Kong or Singapore was
going to find a new advantage in new
entrepreneurs.

And secondly, there is kind of an assumption
here that everybody has to be in high-tech and
that everybody has to have entrepreneurs. But
you know an interesting point, which was the
same two guys who were classmates or maybe
even brothers and one of them goes to work
for the EDB in Singapore and the other one
goes and starts a company in Silicon Valley,
now why is that?

Well, part of it | think is because the
environment in Silicon Valley isvery different
for start-ups. But one of the aspects of that
Silicon Valley environment is that there is a
big environment around it. So if you're going
to start up a company you need customers,
you're more likely to find them in a Silicon
Valley because you've got the American
market here than you are in Singapore.

And so | just wonder whether there is not kind
of a built-in advantage in big markets for
entrepreneurs that maybe doesn’'t exist in
smaller markets. And so whether or not the
strategy for a Singapore or a Hong Kong,
whether the real strategy lies in becoming the
next Silicon Valley or whether as Joe said it’'s
more a services kind of a strategy.

My comment for Scott Shane is that, you
made this point and I’m not sure exactly how
you meant it, but you said how governments
are so terrible at picking winners. And I’ m not
sure exactly what you meant by picking
winners but | think if you're talking in terms
of governments can't pick particular com-
panies | think that’'s demonstratably true.

But it's hard to just, as you said, it's hard to
find the mgor technology that hasn't had
university base somewhere, it's hard to find a
winning technology that hasn't had massive
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government support. And in fact, you know if
you look at Taiwan, for example, | mean
Taiwan has been very good at semi-conductors.
Why? Because they’ ve got favorable financing
from the Talwanese government. So | think it’s
a mistake to dismiss the role of government
working in conjunction with industry to
promote technological advance.

Ikenberry: Dr. Wong why don’t you start off?

Wong: Yes, | think this is precisely, your
comment that Chinaistrying to do the same so
what can the NIEs do? But of course in some
sense you could say that from atrue economic
standpoint that you know it is not a zero sum
game that a prosperous Chinaitself would sort
of stimulate demand, and in the end you know
everybody benefits. You know, it’s better that
you have a prosperous and strong China than
to have aweak China or don't have the sort of
buying power. So | guess the answer to that
would be, that hopefully this strong develop-
ment of China itself would stimulate a very
major development in the Chinese market
itself and that market itself would enhance
trade and to some extent the specializations
that these firms would present themselvesin.

It would lead to some, sort of over time, some
specializations is what trade economics would
predict that at the end of the day the NIEs
would have to find some area either because
they have some special location or some other
advantages that they can speciaize in, in
doing better. You know they can still do better
by having them doing it and exporting it to
China than to having it done in China itself;
that’s what true economics would suggest.

| think your other question about whether
there is a bigger advantage for entrepre-
neurship in Silicon Valley, certainly there have
been the first mover advantages that Silicon
Valley had that according to a recent book you
know about 1/3 of all the start-ups in the
Silicon Valley are by ethnic Indian, and
Chinese and many of them are actually immi-
grants from our side. So it's a self-selection



process. But then the question is that you
don’'t have to replicate Silicon Valley but that
you need to have some also hot base for
entrepreneurs.

| think that the world can support more than
one you know. And so in Agia itself there is
enough of a huge market that may be better
served. There are opportunities in Asia that
may be better served by having entrepreneurs
who are close to the market, who are close to
the customer base here to be able to serve that
better in Asaaswell. So, | therefore, am not
as pessimistic that everything will end up
being in the Silicon Valley.

Shane: There are three pieces in this comment
and question that | actually wanted to address.
The first one relates to the market size issue. |
actually think the evidence is there that the
market size isn't that important. Actually, the
Israeli exampleis quite agood example that the
market size itself doesn’'t matter; there are
many good mechanisms for the technology
development in the home country, as long as
there are ways to keep it from being appro-
priated by others, then one can start companies
and exploit it in foreign markets. So | think
that inherently locating in the same country that
has a large market is not necessarily going to
make that much of a difference.

Now, of course if there are barriers across
countries to the transfer of that activity it's
problematic. The second is the idea whether
the technology part of the entrepreneurship
activity isnecessary. And | would argue that it
is a necessary condition. If we look histori-
cally amost all of the opportunities that
generated major growth come from new
technologies. And so while there are changes
in social and demographic factors that opened
up opportunities the scope of the technol ogical
ones are quite large in comparison.

On the third issue of the picking winners —I
think any entity is actually very bad at picking
winners. If we look at picking anything,
pundits picking future technologies, not a high
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record of success of pundits picking what the
next generation of technology is going to look
like. Venture capitalists picking winning
companies, governments picking industries, to
focus on.

Role of Gover nment

| will say, however, that doesn't mean that
there is no role for government involvement.
Oneisthat the earlier in the system you are the
less picking winners matters. So funding
research where the research is going to lead to
a genera purpose technology that could have
many, many market applications, the govern-
ment funding and involvement role is not
going to cut off as many avenues as trying to
pick products at the end of the process.

The other is that when the government is
fundamentally supporting all players in a
particular area, for example, defense spending,
supporting Silicon Valley init’sinfancy at that
broad level, of course there is benefit and
support. But it’s trying to say this particular
defense investment and technology versus that
one that runs into trouble.

Questioner: Stay with that for a minute.
DARPA (Defense Advanced Research Pro-
jects Agency) picked the Internet. It wasn't a
matter of funding broad technology, it was a
matter of focusing our specific technology and
then it was subsidized. | mean most people
don't realize this, but the Internet was
subsidized until about 1997 by the National
Science Foundation. The U.S. dominance in
aviation goes right back to 1914 and the
establishment of the National Administration
for Advancement of Aviation.

You talked about semi-conductors, it wasn't
just broad defense support of the semi-
conductor industry. It was DARPA and the
defense department funding very specific
product development in the semi-conductor
industry. And it's very hard to find high
definition televison. The FCC organized the
competition to find and drive a development



of a high definition standard. It's just really
hard to find a technology that turned out to be
a big winner that somewhere along the line
didn't have very substantial government
involvement.

Ikenberry: We have maybe a 30 second
comment by Dr. Wong, we promised to end on
time so keep it short if possible.

Wong: | just wanted to add that the role of the
government picking winners depends on what
stage of the technology you are talking about.
When you are in an early catch up stage clearly
it is easier to pick winners, like the Taiwanese,
they were so far behind in semi-conductors
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and all they wanted to do is not to innovate
something that would kill semi-conductors but
to become good at semi-conductors. You can
easily learn from what other people have done,
avoiding mistakes and aso learning what to
do. So, that | think is relatively easy. And |
believe that the records the East Asian NIEs
show that the role of the government has been
positive. But it's only when you are near the
technological frontiers than this comment by
Professor Shane would apply more.

Ikenberry: Well, we'll let that be the last
word. Would you join me in thanking our
panel ? (End)
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