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Message from
the President

Greetings!

Innovation has always played a decisive role in the economic and social
development of countries as it is the main source of economic growth
as well as welfare improvement. Korea has achieved rapid economic
growth in just half a century with the country’s scientific and technological
capability. Today, we hope to share our advancement, which boosted us to
where we are right now in such a short time and create a better future to
coexist with humanity. KISTEP as a government-affiliated research institute,
has been the leading institute in providing the future vision and strategies,
as well as promoting technology innovation by supporting the full cycle of
Korea’s national R&D system, including S&T planning, budget allocation &
coordination and R&D evaluation. In addition, we hope to take the lead in
creating policy solutions to global issues such as climate change, poverty,
and energy problems being faced by the human race with the help of
science and technology as another ‘soft power.’
KISTEP has been actively sowing seeds to build an overseas global
network this year that will serve as the foundation for science and
technology diplomacy while trying to develop new S&T policy issues.
Recently, we hosted the ‘6th KISTEP–ISTIC S&T Innovation Training
Program for High Level Policy Makers,’ with ISTIC (International
Science, Technology and Innovation Centre for South-South
Cooperation under the Auspices of UNESCO) in Melaka, Malaysia.
We invited distinguished policy decision makers from 18 countries,
including Asia (Malaysia, Vietnam, Iran, etc.), Africa (Egypt, Uganda,
Malawi, etc.) and South America (Costa Rica and Dominican
Republic.) Through this program, we hope to enhance the
capabilities and competencies of high-level policy makers from
these countries by sharing KISTEP’s experience in the field of
S&T innovation as well as providing the interactive platform to
meet, communicate and network.
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As an effort to promote science to the general public, we hosted the
exhibition ‘Sketches of Science’ in October 2014 for 6 weeks at Gwacheon
National Science Museum in Korea. ‘Sketches of Science’ exhibition is a
creative project by German photographer Volker Steger supported jointly
by Nobel Museum and the Lindau Nobel Laureate Meetings. The idea is
simple but enthralling: what happens when you ask Nobel Laureates to
explain their prize winning research in a simple sketch? Following the good
response from other locations such as Germany, Malaysia, Singapore and
Japan, the exhibition turned out to be a great success attracting more than
20,000 audiences of younger generation in Korea.
In addition, we are co-hosting the “2015 Asia-Pacific Gender Summit” in
August this year with WISET (Center for Woman in Science, Engineering
and Technology) and NRF (National Research Foundation) which will focus
on the issues from gender equality to gendered innovation in the field
of science, technology and engineering. The purpose of Gender Summit
is to support and advance excellence and effectiveness of research and
innovation at all levels through the inclusion of gender and we are excited
to be a part of this significant event in Seoul. We are also planning a
Forum in August to gather the innovative minds of Asia: “Asian Innovation
Forum ” will be held under the main theme of ‘Towards Better Asia:
Seeking New Possibilities of Innovation.’
We are pleased to introduce the first issue of 『KISTEP R&D and Beyond』 to
the global audience which will include the highlights of KISTEP activities,
featured events, R&D statistics, and interviews with internationallyrecognized experts. We also welcome you to the fruitful articles contributed
by various S&T policy researchers and experts from inside and outside
KISTEP.
Please enjoy our inaugural issue of 『KISTEP R&D and Beyond』 and we ask
for your continued attention and support.
Thank you!

Youngah Park

05

InI View

Social Acceptance of the “Gap Year” and “Failure”

Once they failed, the said student shall live with such facts in many
cases. On the contrary, Israel defines “FAIL” as “First Attempt in
Learning,” and thinks highly of such experiences. The creation of
an atmosphere in which failure is accepted and such experience
is thought highly of as an important asset is indispensable for the
diffusion of a start-up atmosphere.

Wooil Lee, Professor of Seoul National University

Ever since Korea’s economy started developing, one of the major talks of
each government was always a slogan related to the economic development.
Despite the minor differences in methods, there have always been such
strategies to develop the economy and industry including the Green Growth
of Lee Myung-bak Administration in the recent times. In this respect, the
Creative Economy that the present government ambitiously pursues is the
same as the said slogans. The economic development policies of the previous
administrations have been subject to criticism rather than praise. Even prior
to its start, the Creative Economy was also under criticism for the ambiguity
of its name and concept.
However, the reality is that Korea is under a critical situation. Even if
the export industry shows a favorable tendency, it still fails to boost the
domestic demand and investment. The youth have difficulty in finding jobs,
and the economic growth rate is sluggish because of income polarization.
As businesses begin to draw global attention, they are faced with fierce
checks. Thus, we are moving from an era, wherein we emulated leading
countries, into a new era, wherein we have to lead technological innovation.
Unless we make a new breakthrough, the economic development that we
have accomplished would be ruined when the less-developed countries
begin catching up. It seems that there is no question about the fact that new
businesses and new industries shall be created in order to promote economic
growth and generate jobs. For these reasons, creativity and start-up have
become the keywords.
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It is deemed that the Creative Economy might be formed under the
perception of these facts. The future of the Korean economy would be
uncertain without added values and new jobs generated by the startup. However, a slogan itself does not create anything. Notwithstanding
nationwide campaigns, the outcome of the Creative Economy is not
noticeable. Why aren’t young people in Korea creative? Why are they not
challenged by the idea of start-up? How can we make them challenge new
opportunities with their creative ideas?
The United States, which has the most exemplary environment for a startup, has been a land of opportunity. Since the mid-1800s, there has been a
number of entrepreneurs, such as Vanderbilt, Rockefeller, Carnegie, etc.,
who started up businesses and accumulated wealth during their times.
Recently, the start-ups in Silicon Valley, including those of Bill Gates, Steve
Jobs, etc., have sustained the U.S. economy. Thus, some may even say that
entrepreneurship is engrained in the DNA of the Americans. Innovative
products represented by Apple provide a number of implications and
suggestions with regard to the American creative culture.
In terms of the amount of time devoted to studying, our young generation
study much harder than the American youth. Our kids are sent to Englishspeaking kindergarten and spent much time in various private educational
institutions during their teenage years. They are busy in acquiring skills and
qualifications for jobs during their college years. Accumulated knowledge
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does not constitute creativity. However, basic knowledge is important
because creative ideas will be based thereon. Nevertheless, the problem is
that our youth do not have time to internalize the crammed knowledge, and
let it become a part of them. On the contrary, the young people in America
can deviate from the path of traditional education, which is something that
their society tolerates. It is well known that former president George H.
W. Bush deviated after graduating from college. We cannot say that large
companies in Korea would hire a young man who had a two- to three-year
career gap. However, a gap year may be an opportunity to nurture unique
ideas and allow one to design the future. There is a controversy among
educators whether creativity may be developed through the education
system. However, the social acceptance of “gap years,” along with the
education to nurture creativity may be crucial for the development of
creativity, which may be achieved by allowing the young people to have
various thoughts and experiences.

Unless education, in which inherent creativity is taught, recognizes a
social atmosphere in which gap years and failure are acknowledged, and
the vitalization of M&A as one of exit strategies for start-ups, etc. are
prepared, the development of creativity and vitalization will have no effect,
notwithstanding the government’s encouragement. If the government
implements a short-sighted and result-focused policy that sticks to the
number of start-ups, the Creative Economy will become a illusionary slogan.
In case where an effort to change the said social atmosphere is created along
with the actions stated above, another Korean wave may soon be generated
with the Creative Economy.

We are concerned about the fact that a number of programs that teach
practical business and partial support funds to college students are being
developed in order to encourage the idea of start-up. As college students
in general start up their businesses with ideas that have low entry barriers,
most of them do not succeed. Once the start-up fails to succeed, the college
student may become a person of bad credit standing and find it difficult
to return in an atmosphere where gap year is not acknowledged. Once
they failed, the said student shall live with such facts in many cases. On the
contrary, Israel defines “FAIL” as “First Attempt in Learning,” and thinks
highly of such experiences. The creation of an atmosphere in which failure
is accepted and such experience is thought highly of as an important asset is
indispensable for the diffusion of a start-up atmosphere.
Moreover, even if a business has its way, it is hard to establish its own
exit strategy. In the U.S., 90% of founders receive returns for their efforts
through M&A, and only the remaining 10% issues equity through initial
public offerings. On the contrary, the M&A market barely exists in
Korea. Start-ups in Korea shall go public on Korean Securities Dealers
Automated Quotations (KOSDAQ) or maintain the status quo in order to
avoid bankruptcy. One of the reasons that Israel is very successful in startups is that the U.S., in which the Jewish network is strong, have become a
major customer of M&A. As our economy is based on large companies,
we shall establish a system that will allow them to play a role in the M&A
market. As start-ups will pay attention to the overseas market in case there
is a nonexistent domestic M&A market, globalization becomes another
important factor.
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InI View

New Paradigm for University Innovation

The universities shall be a starting point for the national startup strategy under the theme of the integrating of “education,”
“research,” and “start-up.” There is no institution that will vitalize
start-ups other than the universities. This is the reason why start-ups
in universities is most urgent and important for the national future
strategy.

Gwanghyung Lee, Dean, Graduate School of Future Strategy, KAIST

When Korea suffered from Japanese
Imperialism, Changho Ahn* said that the only
way to save Korea was to teach and enlighten
Korean people. If he were alive now, what would
he say?
Korea has moved from the periphery of the
world to its center. Korea has become one of the
10 economic powers and its per capita income
has increased to USD 26,000. GDP and exports
has been continuously increasing, and some
of the major industries are now leading global
markets. Korea, which was once a recipient
country, has become a donor country.

Voice of Changho Ahn
However, as both economic growth rate and
potential growth rate are declining, there are
growing concerns on the entrenchment of the
long-term low growth. Once, the growth strategy
based on large businesses has developed Korea;
however, there are concerns about the industrial
structure that depends on large businesses.
* Changho Ahn, who was a Korean independence activist
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Concerns about the fact that a increase of
unemployment rate may be prolonged are
diffusing. If jobs are not created, the society may
suffer anxiety and conflict. Also, doubts about
the existing system are mushrooming because of
the occurrence of major disasters. Thus, there is
an urgent need for the promotion of small- and
medium-sized business.
If Ahn sees these grim situations, what would
he say? I believe that he may argue for startup. It will save the nation and the people from
such conflicts, generate jobs, and give hope to
the youth through the establishment of new
businesses.
The time has come to change the role of
a university. Education has been the most
important role of a university, which is often
heralded as a hall of learning. The university has
been the place to educate future talents, which
the society needs. As the society industrialized
and informationized, a new assignment was
added—develop new technology and carry out

research to solve social problems. Nowadays,
the most prestigious universities in the U.S.,
Europe and Asia have become research-focused
universities, which is not a coincidence. Now,
education and research has become two major
roles of universities.
As the era of knowledge and creativity has
arrived, universities are once more required to
change. As the society turns into a knowledgebased one, universities in turn, become the
center of the society. This is because universities
are places where knowledge is generated. Thus,
universities undertook assignments to promote
a knowledge industry. Based on these changes
in social environments, the universities shall
newly take charge of “start-up,” which is the
corporatization process of knowledge that the
universities discovered.

Changes in the Idea of University
A university that is leading the world would
be unable to think of education and research
separately. In such universities, not only the
research and the education for the foundation of

business but also the business that can contribute
to the education and the research should be aim
of its university. In other words, “education,
research and business” should form a trinity.
The creation of Silicon Valley in the U.S. was
led by Stanford University and University of
California, Berkeley. In particular, the startup activities of the Stanford University are
remarkable. The number of start-ups that were
established by their graduates, students, or
professors is about 40,000. The sum of their
annual sales is USD 2.7 trillion (about KRW
3,000 trillion), which is equal to the GDP of
France, the 5th largest economic power in the
world, and two times greater than the GDP of
Korea, which is USD 1.2 trillion. (See Fig. 2.)
We may know the importance of universities
for the national economy and the creative
economy. A number of excellent students
graduate from a university. People can easily try
start-ups when they meet many start-up peoples
in the university. Otherwise, it will be hard to
challenge.
The government may not recommend public
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officials to establish a start-up. The businesses
will not recommend their employees to
independently establish their own start-up. A
university is the only organization that may
recommend its members to try a start-up. Thus,
it is not too much to say that the success of the
Creative Economy, which current administration
promotes, depends on the vitalization of startup in universities. If the start-ups in universities
are vitalized, the Creative Economy will also
be vitalized. Otherwise, the Creative Economy
will not be vitalized in spite of the government’s
efforts.

Importance of Start-ups in Universities
Two weekly seminars were held in my office
in the 1990s. One was a conventional seminar,
which was for research discussion that other labs
have also conducted. The other was a seminar
for start-up items wherein participants discussed
business items that would help bring about new
businesses. The latter was created after the
students had come back from a foreign-exchange
study in Silicon Valley.
The students came to know the existence of
another world through such foreign-exchange
study. Their aim used to be is to find a job in
laboratories and universities after they have
received there master’s or Ph.D. degrees.
However, during the said study, they began

thinking that it would be exciting to establish a
start-up and create jobs using the knowledge and
technique they have. Businesses, such as Nexon,
IDIS, NeoWiz, etc., started as such. The sum
of annual sales of the said companies is about
KRW 2.5 trillion and subsequently created 7,000
jobs. The role of a university lab would be as big
as this.
Most importantly, the universities focuses on
start-ups should emerge out of research focused
universities. There must be a university that
would evaluate the success of a start-up, which
should be higher than the publication of a paper
on “Nature” or “Science.” Such university
should recommend to their students to establish
a start-up rather than to find jobs in large
businesses, be a medical doctor, a lawyer, or a
public official. In other words, there needs to
come out a university in Korea that has a similar
ideology to that of Stanford.
For this, the government and universities shall
reform the related systems. The number of startups, sales, and the number of jobs created shall
also be included in the performance evaluation
of the university and the professors. Paper,
patent, social service, etc., that is conducive to
start-ups shall be highly evaluated. Students
should also learn a method for start-up through
university education and prepare for it through
university research. The government should

<Figure 1> Changes in the Idea of University
An Era of Industrialization and Information
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<Figure 2> Effect of Stanford University Start-up Sales
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• Source Stanford University Survey Report, 2012.10.

reform joint and several liability on guarantee,
stock option, restriction for alternative military
service, etc., and shall also promote policy for
the reinforcement of technology transfer, as
well as M&A and patent protection in order
for small- and medium-sized business to attract
investments. Furthermore, elementary schools,
middle schools, and high schools shall teach
entrepreneurship, start-up, and invention to
students as part of their extracurricular activities.

the voice of Changho Ahn is telling us to give the
youth hope and create circumstances wherein
they can make a new world. The universities
shall be a starting point for the national start-ups
strategy under the theme of the “integrating” of
“education,” “research,” and “start-ups.” There
is no institution that will vitalize start-up other
than the universities. This is the reason why startup in universities is most urgent and important
for the national future strategy.

Recommendation of Light Start-up
The start-ups pursued by Korean universities
should be light in comparison with other existing
venture businesses so far. It is too long for
students to proceed with such process to produce
end products with manufacturing facilities, to
succeed in sales, and to list a business on the
stock market. The start-up should be easily
established with KRW 10 to KRW 30 million.
Also the patents, products, and the business
itself should be easily salable within years. The
government should vitalize technology transfer,
and the M&A market wherein angel businesses
can be easily traded.
I feel sorry to see younger generation lining up
to enter large businesses when they may be able
to create new jobs and create values. Since they
are young, they do not lose much from failure
and they can easily stand up again. I believe that
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InI View

Seeking and Supporting Excellence in Science
How Citation Analysis Can Contribute to Strengthening National Performance in
Basic Research

David A. Pendlebury is a quantitative analyst at Thomson Reuters
Corporation. Pendlebury’s contribution to Thomson Reuters
Corporation began in 1983 when it was known as the Institute for
Scientific Information (ISI). A number of joint research projects were
undertaken by Pendlebury and Eugene Garfield, the founder of
ISI and the creator of the Science Citation Index (SCI). Pendlebury
developed the Essential Science Indicators, a top-one-percentile index
of the most-cited research papers, and is in charge of the annual
Thomson Reuters prediction of Nobel laureates.

David A. Pendlebury, Thomson Reuters

In the past two decades, bibliometric analysis,
when applied correctly and wisely, has attained
acceptance among science policymakers and
funders as a supplement to traditional peer
review. The combination of quantitative with
qualitative analysis often provides a more
complete picture of scientific activity and its
impact than either by itself. Both approaches
are descriptive, not prescriptive, however, since
in the end complex decisions about research
strategy and funding allocations depend on
human judgment.

Update on Korea’s Research Performance
Korea now produces about 51,000 papers
annually published in the internationally
influential journals indexed in the Web of
Science, or about 3.6% of world output. Over the
past decade, Korea’s output more than doubled
while growth of all papers indexed in Web of
Science grew only around 50%. Thus, Korea’s
world share of papers has increased by about
1% since 2004, then at 2.7%. China’s output,
however, grew even faster (+ 270%), which

14

increased its world share from 5.5% in 2004 to
15.6% by the end of 2013, or now about half that
of the United States. On the other hand, Japan’s
output increased very little over the decade,
resulting in a loss of world share from 8.7% to
5.6%.
Korea’s citation impact, or citations per paper
relative to the world, has improved dramatically
in the last three decades, although it is still
somewhat below the world average, represented
by 1.0 in the accompanying chart.
Despite its recent history of low growth, Japan
has recently surpassed the world benchmark in
citation impact. Korea is steadily headed in the
same direction, and it will likely exceed this score
in the next few years. China has now caught up
with Korea in citation impact.
In some fields Korea’s papers are already cited
at or above the world average. These include
chemistry, materials science, mathematics, and
plant and animal sciences. Physics is only 5%
below the world benchmark. Materials science
is the field in which Korea exhibits its largest
world share (6.9%), so its high ranking in both

• Source Thomson Reuters, Web of Science data analyzed using InCites

world share and citation impact is an indication
of research strength.
There are averages and then there are
distributions: both are important in bibliometric
assessments. Since citation distributions are
skewed, percentiles can reveal much about

research performance. One informative measure
of performance is a nation’s production of highly
cited papers, defined as those that rank in the
top 1% by citations for their field and year
of publication. Since highly cited papers are
defined as those in the top 1%, we can expect
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that 1% of a nation’s output should attain
highly cited paper status. Korea has not quite
achieved this: .9% of its paper output qualifies
as highly cited, but this indicator has moved
steadily upward since 2008 and it should reach
1% shortly. Another perspective on impact at
the top end of the distribution can be obtained
by asking in which fields does a nation claim its
highest world share of highly cited papers. For
Korea the answer is materials science, physics,
chemistry, engineering, agricultural sciences, and
pharmacology, in that order. Therefore, both
citation averages and distributions (percentiles)
generally point to the physical sciences as Korea’s
most influential research areas globally.
As always, behind summary measures such as
these one can often find specific cases - of papers
and people - that reveal something entirely
different. Therefore, it is always important to
go behind the statistics and see what went into
making them. This means engaging with the
data, in detail, and not relying on summary
numbers alone.

Best Practice in Research Evaluation
This year marks the 50th anniversary of Eugene
Garfield’s Science Citation Index, now the
Web of Science. Garfield described the value
of a citation index for the sciences in terms of
improved information retrieval. He understood
that the references researchers added to their
papers provided an accurate path from one
paper to others that were closely related. But he
also realized that citation data could contribute
to research evaluation because the references in
the papers of scientists embedded their expert
judgments about what had influenced them and
what had value for them.
Citations in papers, then, constitute repayments
of intellectual debts from one researcher to
another. Citation analysis, although quantitative
and different from qualitative peer review, is
a complementary form of peer review - one
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on a massive scale incorporating the entire
community’s many judgments concerning utility,
significance, and importance of individual
research publications.
In bibliometrics, paper counts are used to
measure output, citations to measure influence,
and citations per paper to measure weighted
influence or impact. Because different fields
exhibit different average rates of citation and
because older papers will have had more time
to be cited, it is necessary to use relative, or
normalized, measures. In this case citations are
compared to field and year baseline measures,
which allows for fair comparisons between
scientists working in different fields and among
papers published at different times. Absolute
counts should be avoided and only relative or
normalized scores used to achieve best practice.
The use of percentiles, as mentioned above, is
another example of current best practice. The
citation impact of a specific paper, compared to
other papers of the same field and publication
year, can be plotted in a citation distribution
using percentile scores. Doing this reveals
additional information beyond relative citation
scores that are based on calculations using
means. In a skewed citation distribution, mean
scores are influenced by highly cited papers
(outliers), and in small datasets such as those
for an individual researcher the effect of a few
highly cited papers can overestimate typical
performance or central tendency.
In January 2014, Lutz Bornmann and Werner
Marx of the Max Planck Society, Germany,
introduced a depiction of the impact of an
individual researcher’s entire publication record
that uses percentile scores (see accompanying
chart). Publications of each year are indicated
in a beam plot, showing the paper’s percentile
score based on a ranking of papers of the same
field and year by citations received. (In this
representation, inverted percentiles are used,
meaning that 0 represents the highest score and

100 the lowest score.) For each beam (year),
a red triangle marks the median percentile
achieved for papers published in the same year.
The chart is read from bottom to top, from
older papers to those most recently published.
The dotted red vertical line summarizes the
median percentile for the researcher’s papers
over all years. The grey dotted vertical line is
at 50, indicating the median of percentiles. This
elegant chart uses appropriate reference sets
for each paper (other papers of the same field
and year), precisely reveals the impact of each
paper for each year, and accurately summarizes
the individual’s average career influence. What
is particularly attractive in this depiction of
citation impact is that so much information can
be digested at a glance.
The use of highly cited papers (those cited in the
top 1% among similar papers) to assess national
output has been mentioned, but can serve as
a useful indicator of institutional performance
as well, in which we would expect 1% of an
institution’s publication output to achieve
highly cited paper status. In recent years, the
top 10%, or top decile, has been recognized
by bibliometricians as a mark of excellent
performance (University of Leiden, CWTS;
SCImago Research Group).
What does not constitute current best practice
is the use of journal impact factors as a proxy,
or substitute, measure for the influence of
specific papers or the collective publications
of an individual. It is better to count the actual
number of citations to papers or people than to
use journal impact factors to predict eventual
impact. These absolute citation counts can then
be normalized or transformed to percentile
scores using appropriate reference sets.
Since its introduction in 2005, the h-index has
also found widespread use throughout the
scientific community. The measure combines
output and influence in a single score: a
researcher with an h-index of 18 has published 18

papers cited 18 or more times. While the synthesis
of productivity and impact has meaning, this
measure has specific shortcomings. It favors
those with who have published more papers
than others, senior scientists over junior ones.
It cannot be used to compare researchers from
different areas owing to differences in citation
rates by field. It does not discriminate between
researchers with large output but medium
impact vs. those with modest output but high
impact, who may in fact earn the same h-index.
There is nothing wrong with the measure if one
knows how it is calculated and its limitations, but
one should always examine the papers and their
citations that contribute to creating this score.
Single scores such as the impact factor (the use
of which is a prediction more than a score) and
the h-index are inferior to more ‘advanced’
bibliometric measures described here: relative
or normalized citation scores and percentiles.
Research itself is multidimensional, so the use
of multiple measures in research evaluation is
superior to relying on a single measure. Each
measure reveals a different aspect of research
performance.
Moreover, when single measures are used in
formulaic ways to determine appointments,
promotions, or funding, research evaluation
using bibliometrics can have a distorting and
corrosive effect. Sometimes, unfortunately, a
particular quantitative measure of performance
is established as the determinant for favorable
review, and peer review is neglected. When such
shortcuts are adopted for promotion or funding
decisions, and when so much depends on
achieving the needed score for success, scientists
change their behavior to earn that score. This
diverts scientists from their research and dilutes
the meaning of the measure, since it will have
been in some sense attained unnaturally. Instead
of focusing on research excellence, from which
citations flow in recognition of the importance of
the research, the citation score becomes the goal

17

on statistics alone: analysts and evaluators, in
the context of peer review, should immerse
themselves in the details of the data, even paper
by paper. In doing so, they can avoid false
conclusions, including false precision which can
arise in making distinctions when differences are
actually quite small, as found in the lower end of
citation distributions.
The highest goal in using bibliometric measures
in research evaluation is to stimulate discussion
and increase understanding to support decisions
about appointments, promotions, funding, and
science policy strategies.

• Source Lutz Bornmann and Werner Marx, “Distributions instead
of single numbers: Percentiles and beam plots for the assessment
of single researchers,” Journal of the Association for Information
Science and Technology, 65 (1): 206-208, 2014 (Figure 1, page
207)

for researchers, an outcome that may actually
reward mediocrity by dampening creativity
essential to revolutionary discoveries, the type
recognized as excellent and of ‘Nobel-class.’
In summary, while there is a range of accepted
advanced bibliometric procedures, there is no
universal methodology for research performance
analysis; however, high quality data and best
practice are essential. It is important not to rely
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Identifying and Supporting the Scientific
Elite
Extraordinary talent in scientific research, just as
in athletics, the arts, and other human endeavors,
is rare. A ranking of research talent would look
much like a ranking by wealth or income. The
skewed citation distributions mentioned here
may be compared with the well-known Pareto
distribution, a power law probability distribution.
If we know that research influence is distributed
in this way, whether in terms of papers, people,
institutions or nations, then we can understand
the meaningful increments in an analysis which
conform to “powers of ten.” For example,
individuals who rank by citations to their works
in the top .01% are eminent; in fact, Nobel Prize
winners often appear at this level. In the top .1%
we typically find members of national academies
of science. The 1% level includes the truly
gifted and the 10% level the talented. Below
this level distinctions become somewhat fuzzy.
A ranking of researchers according to one of a
number of bibliometric measures will produce
a Pareto-type distribution - and this is quite
helpful in identifying and focusing on scientists
of exceptional ability.
In a recently announced and new list of highly
cited researchers, Thomson Reuters identified
some 3,000 scientists who, during the period

2002-2012, published the greatest number of
highly cited papers (top 1% for field and year)
in a specific broad field defined in the Essential
Science Indicators database. These are truly
world-class researchers, who time and again
during this recent period produced research
reports of high impact. The method used (which
is described at http://highlycited.com/info.htm)
provides positive evidence of the influence
of these scientists, but it should be noted that
different and equally justifiable methods would
produce somewhat different results, including
others not named. Again, there is no single
measure or method to determine a final or
ultimate list of such persons.
The skewed distribution of citation credits is
powerful in pointing us to the research elite who
have outsized influence. But, again, this is merely
a beginning, and it is important to look behind
the statistics at papers by these researchers.
Does this mean that research funding should
be spent on the elite alone? Of course not,
but citation data suggest that some extra or
concentrated funding for the work of such
individuals is appropriate to achieve maximum
returns on investment. And one cannot ignore
the educational mission of all researchers within
universities and the experience that younger
researchers need to gain maturity. In fact, some
of these younger scientists will one day join
the scientific elite - but it is very difficult to
predict which ones. Therefore, a combination
of generous on-going support at all levels
and of focused funding for proven and truly
exceptional researchers seems to be the best way
of allocating support for science. The former is
scattering seed corn widely for a future crop and
the later is building a greenhouse for ensuring
rapid and robust growth in the near term.
The 1999 Nobel Prize winner in Chemistry,
Ahmed Zewail of Caltech, once counseled
the Prime Minister of Malaysia about what it
takes to win the Nobel Prize. He redirected the

question to what it takes to achieve research
excellence, from which awards such as the Nobel
Prize derive. He identified three key ingredients:
• First and foremost, the priority should be on
education in science, technology, mathematics,
and engineering. Capacity in R&D requires the
best young minds. Large buildings and massive
funds will not produce much without the right
people.
• Second, nurture an atmosphere of intellectual
exchange. To distract faculty with the writing
of extensive and numerous proposals or to turn
them into managers is the beginning of the end.
• Third, without resources little can be achieved,
no matter how creative the mind. Obviously,
investment in science is needed ....Countries
and institutions that provide the requisite
infrastructure and the funding for ideas will
be the homes of discoveries. But such support
should follow the vision of creative researchers,
not be built merely to lure money or to force
people into fashionable research areas.
	[Paraphrased from: Ahmed Zewail, “Curiouser and
Curiouser: Managing Discovery Making,”
Nature, 468: 347, 18 November 2010]
I cannot add anything to Professor Zewail’s
advice. It is the right path for a nation to
prosper in research. Korea has many world-class
universities, its government and citizens have
devoted a large portion of GDP to research,
and the scientific community is pursuing new
structures and environments to foster intellectual
exchange, such as the IBS. These developments,
as well as our citation indicators, point to real
progress for the Korean research system.
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The 4th Gender Summit: Improving Research,
Innovation, and Markets for Science Knowledge
Elizabeth Pollitzer, Director of Portia

On 30 June - 1 July 2014, the 4th Gender Summit took place in Brussels. The
President of KISTEP, Youngah Park was an invited plenary speaker. Also
participating from Korea was Heisook Lee, Director of WISET. They introduced
to the European audience the government-led and other institutional actions taken
in Korea to improve the position of women in science, engineering and technology.
In September 2015, in Seoul, WISET, in association with national and regional
partners, will introduce the 6th Gender Summit - Asia Pacific.

Gender Summit Mission
The Gender Summit was created in 2011 by Portia to improve understanding of
how gender (in)equality and gender dimension influence outcomes of research
and innovation for women and men. Because historically women were excluded
from research (as researchers, and as subjects and target of research) science has
more evidence for men than for women, and research outcomes are often worse for
women than for men. This is a concern for women, of course, but also for science,
science policy, and society.
The mission of the Gender Summit is, therefore, to demonstrate how science and
policy makers should respond to the compelling evidence showing when differences
between men and women (males and females) influence quality of research and
innovation. This is achieved by through consensus on what improvements can be
made in research methodologies and in the reporting of research results. According
to the available evidence and consensus improvements are needed at the level of
participation, because many more men than women hold key science decisionmaking positions as well as senior researcher positions and this means that the
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Dr. Elizabeth Pollitzer completed her undergraduate studies in
biology and physics before acquiring her doctorate in information
and communication sciences at Imperial College London. She was
a founding member of Portia in 1997 and has been active in joint
research on gender equality in science and technology. Dr. Pollitzer
is currently involved in genSET, an innovative EU project focused on
gender equality in science and technology. Portia was established by
a consortium of Imperial College London gender researchers for the
objective of supporting the role of the EU in achieving science gender
equality and elucidating the role of science in the development of a
sustainable economy.

views and needs of women are often overlooked. There is also consensus that
improvements are needed at the level of cultures because gender bias and gender
stereotypes often influence assessment of people by placing greater value on men
and their work than on women and women’s work, and this means that the talent
and human capital of highly educated women is wasted. Lastly, there is consensus
that improvements are needed in science knowledge making because research
studies often assume ‘male’ as the norm, for instance, great majority of studies use
of male animals and tissues only, or, as is the case in cell research, do not report the
sex of the cells used 1 .

Advances in Addressing Gender Issues in Europe
The paradigm developed by Gender Summit is to use research evidence as a
starting point for a dialogue between scientists, policy makers and gender experts
with the purpose to establish consensus on what improvements are needed and
what actions can best achieve change. This approach has produced significant
results in Europe by raising awareness and new interest in gender issues among
the scientific community and policy makers. The Gender Summit events held in
Europe in 2011 and in 2012 (the latter was hosted by the European Parliament)
helped persuade the European Commission to adopt a much stronger position with
regard to the role of gender in the new EU Framework Programme, Horizon 2020,
than in any previous R&D programme it has funded. In Horizon 2020, gender is
identified as a core criterion for success and as a cross cutting issue, covering 100
1_ Pollitzer, E. (2013) Cell Sex Matters. Nature Vol 500, August 2013, p 23-24
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out of the 600 topics listed in the work programme, including health, transport,
energy, environment, food security. Proposals are expected to address both gender
equality issues in project organisation and gender dimension in research content.
Furthermore, before the final funding decision is made, projects are assessed and
compared regarding how well they have addressed these requests.

Europe’s Policy Leaders as Agents of Change
Horizon 2020 marks a giant leap made in Europe in how gender research evidence
is used to influence science and science policy. In her welcome message to the
participants of the 4th Gender Summit, the EU Commissioner for Research and
Innovation, Maire Geoghegan Quinn, who was instrumental to including gender
issues in Horizon 2020, makes very clear what is expected:
“There’s a lot of money at stake in Horizon 2020 and the new rules ensure
that women are at the centre of the decisions on how it should be spent and at
the heart of the research and innovation that is funded…Horizon 2020 also
promotes the gender dimension in research and innovation content to ensure
that it takes into account the needs, behaviours and attitudes of both women
and men. This is the way to excellence, jobs and growth.”

Gender Dimension: the New Paradigm
Although, gender equality issues in science have been discussed for many years,
in particular in Europe, USA, Canada, Australia and New Zealand, these debates
have been focused primarily on how women and men participate in science and
how cultures determine attitudes to gender equality. The important advancement
made in the last 4-5 years is the addition of the idea of ‘gender dimension’ as a link
between gender equality and research quality. This new perspective forms the core
of the Gender Summit programme each year.
A good example of what is meant by gender dimension is provided by how
we understand metabolism. In 2010, researchers in Germany reported that
the metabolic profiles of women and men are distinctly different. Of the 130
metabolites they studied, 100 occurred in significantly different concentrations in
women and in men. This discovery means that we need two kinds of biomarkers
for diseases linked to metabolism, such as Alzheimer’s and diabetes, one for women
and another for men. Attention to gender dimension can, therefore, help create
new markets for science knowledge.
In this same context, research shows that women and men respond to and are
affected by drugs and harmful chemicals in different ways. Aspirin, for instance,
protects men from heart attack but not women; however, it protects women against
stroke but not men. Critically, majority of prescription drugs withdrawn from the
market have been shown to be more dangerous to women than to man. Since it
can cost nearly a billion dollars to develop a new drug, such failures are financially
damaging for the pharmaceutical industry, but in health terms they produce worse
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consequences for women and accepting this situation would be unethical.
Recently, I participated in a conference on stem cells and regenerative medicine
and was told that the role of cell metabolism is almost never considered in stem
cell research, and, yet, it must play a role in influencing how effectively cells grow
in given cultures. One researcher, working in the area of Alzheimer’s disease,
confessed that he only worked with male cells because they grew better in the
culture medium his lab used. This, in turn, raises the question whether this
particular culture medium may have been optimized in a way that promotes the
growth of male cells. This is a further example of how gender dimension can
improve quality of research and influence technological advances.

Future Gender Summits
The original Gender Summit was created to improve the scientific endeavour
in Europe. In November 2013, the National Science Foundation introduced the
Gender Summit to North America (USA, Canada, Mexico). In 2015, there will
be two new additions, the 5th Gender Summit - Africa, in April 2015 in Cape
Town, led by the South Africa’s Human Sciences Research Council, and the 6th
Gender Summit - Asia Pacific, in September 2015, led by WISET. Each region has
different needs, resources, priorities and opportunities and these have to be taken
into consideration when planning the Summit programme. An important part is
to develop a community of experts drawn from science, gender scholarship, and
science policy to share research evidence and establish consensus what are the most
important actions that can be taken in the region. This process has already started
in Korea with WISET organising a series of consultation and awareness raising
meetings for key players, including KISTEP, but also universities, and government
departments and institutions (e.g. MSIP, KOFAC, KIST and GTCK).

Portia’s Background and Aims
Portia is a not-for-profit organisation started in 1997 by a group of women
scientists working at Imperial College, London. Since then, through variety
of projects, Portia has established strong and wide reaching collaborative
networks to engage scientists from many fields, policy makers and gender
experts. We look very much forward to expanding these connections to South
Korea and to the Asian region through the 6th Gender Summit - Asia Pacific.
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Playful Science ‘Sketches of Science’ in Korea
Olov Amelin, Museum Director of Nobel Museum

Homo Ludens – Man the
Player
Throughout history, playfulness
has often been closely associated
with creativity. Could it even
be that children learn to be creative through
playing? Testing an idea, allowing associations to
flow freely and in unlikely directions, rejecting
one path and hopping onto another until you
find a direction, an idea that is so promising that
you choose to focus on it for a long period of
time, delving ever deeper into a specific issue.
Volker Steger’s portraits of Nobel Laureates
show a group of playful people. His idea–to let
Laureates illustrate their discoveries through
simple sketches–created wonderful opportunities
to take personal portraits to a place that
highlights playfulness and creativity.
With the Nobel Museum’s and the Lindau Nobel
Laureate Meeting’s first collaboration, the focus
is on our message about stimulating innovation.

24

All Nobel Laureates have
broken new ground and led
us to think along new lines. In
Lindau, thousands of students
and young researchers now
have the opportunity to meet Laureates and to
discuss a wide range of interesting questions.
On a daily basis, we at the Nobel Museum meet
a broad range of audiences who are inspired
and encouraged to explore new ideas by Nobel
Laureates’ work. Our aim is not to provide
definitive answers, but to encourage people to
ask more questions.
Now, in cooperation with KISTEP and
Gwacheon National Science Museum, we are
taking the exhibition Sketches of Science to
Korea and Seoul. Our hope is that many visitors,
young and old alike, will be inspired by the
playfulness of the Nobel Laureates. The location
for the exhibition couldn’t be better. Both young
and old visit the science center to learn about

basic scientific facts in a fun and playful way.
Our ambition is to reach people around the
world with this exhibition. This is the tenth city
to host Sketches of Science, and many more
will follow. Students and young researchers are
invited to learn about the wonderful opportunity
presented by the Lindau Meetings for meeting
some of the world’s sharpest minds and for
discussing scientific and social issues over the
course of a week. And everyone is invited to
explore the rich material offered by the Nobel
Museum and Nobel Media online and in the
museums in Stockholm and Oslo (see http://
www.lindau-nobel.org/, http://www.nobelprize.
org/, and http://www.nobelmuseum.se/).
The portraits in this exhibition also depict
strong individuals. Achieving results is about
cooperating, but also about being stubborn and
daring to pursue one’s own focus, even when no
one or only a few believe in your ideas. Alfred
Nobel himself is proof of this. He dared to risk
failure when pushing forward the development
of his own companies. The beginning of his
career was difficult and included tragic events,
such as his younger brother Emil’s death in
an explosion. The accident occurred while the
family was making explosives at home in their
backyard as they tried to get back on their feet
after suffering bankruptcy in Russia. Nobel’s
persistence eventually led to him controlling
and being a major owner in a global industrial
empire. At his death, his investments were
converted into cash and used to establish the
fund that finances the Nobel Prizes today.
Nobel conducted significant parts of his business
in Germany, and also lived in Hamburg for
many years, once the large-scale production of
explosives gained pace. It was also in Germany
that Alfred Nobel invented dynamite–the
mixture of nitroglycerin and kieselguhr that
made handling nitroglycerin much safer and
reduced the number of accidents it caused.
Nobel felt most at home in his laboratory and

was driven by a constant desire to improve his
inventions. The type of dynamite we use today
to build roads and tunnels and in the mining
industry was patented by Nobel ten years after
he produced his first dynamite. Driven by his
constant curiosity, Nobel dabbled in a long list of
other fields too.
There are obvious similarities between scientific
work and entrepreneurship. The courage to
try new paths, tenacity in the face of setbacks,
and the conviction that you just might be able
to develop something new that no one else has
succeeded in creating before. All this requires
playfulness and inspiration. Nobel knew this.
Nobel Laureates can serve as role models. What
unites many of them is exactly that–curiosity
and playfulness–concepts that are also central
to creativity. And we know that among these
wonderful researchers’ favorite activities are
inspiring others and sharing their sense of
playfulness. This they have done generously in
the exhibition Sketches of Science.
Was Alfred Nobel a playful man? Would he
have enjoyed drawing a sketch of his inventions?
Yes, perhaps. We know that he liked practical
jokes and joking with his friends and colleagues.
In letters, he sometimes demonstrated great
humor and joked with those he wrote to. His
story is not as one-sided as that, though. In more
private moments, melancholy dominated and
Nobel felt burdened by his work. In this sense,
we can all recognize ourselves in Nobel in that he
experienced both ups and downs. Each year we
have cause to think of him and to feel gratitude
for his brilliant idea to reward the world’s most
creative individuals with a prize. It is thanks to
this idea that we have been able to produce the
exhibition we will now take to Korea. Our hope
is to inspire creativity and playfulness. If we
are to believe the theorist who introduced the
concept of Homo Ludens, play is the foundation
of our entire culture. What a beautiful thought.

25

InI People

“The heart of the Creative Economy is to
construct a technological and innovationfocused industrial ecosystem.”
Jangmoo Lee, Civilian Chairman of the National Science & Technology Council

“The heart of the Creative Economy is to rear a
technological innovation-led industrial economy.
We shall construct an ecosystem wherein start-ups,
as well as small- and medium-sized businesses, may
easily enter the market and make them global hidden
champions.”
Jangmoo Lee, the Civilian Chairman of the National
Science and Technology Council (WSTC) stated the
vision of Creative Economy during an interview for the
15th anniversary of the Korea Institute of Science and
Technology Evaluation and Planning (KISTEP). Since
July 2013, Chairman Lee has led the Council, which
is the highest decision-making body for the field of
science and technology. The Council is an organization
that supervises and regulates science and technologyrelated policies and national R&D programs. The
prime minister and Lee are co-chairman thereof,
and the Council is composed of 13 ministers of 13
governmental departments, with 11 civilian council
members, etc.
Chairman Lee is one of the most famous scholars
and an engineering magnate in the country. In 1967,
he graduated from the Department of Mechanical
Engineering of Seoul National University and received
his Ph.D. degree in Mechanical Engineering at Iowa
State University in U.S.. He was a chairman of the
Korea Institute of Industrial Technology Evaluation and
Planning, a vice-chairman of the Korean Federation
of Science and Technology Societies, a chairman of
Climate Change Center, and the president of Seoul
National University from 2006 to 2010. We met
Chairman Lee at the chairman’s office in Gwacheon
Government Complex on March 4 th, 2014 for an
interview. During the interview, he was accompanied
by Youngah Park, a president of KISTEP.

We heard that you have special
relationship with KISTEP so long.
• President Park_

I had become a director when
Jinhyeon Kim, a former minister of Science
and Technology, became the first chairman of
• Jangmoo Lee_
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KISTEP. Thus, I feel close to KISTEP. Even if
I had known that KISTEP played an important
role, I only realized the significance of KISTEP
when I took charge of the National Science and
Technology Council. KISTEP handles most of
the tasks related to the Ministry of Science, ICT,
and Future Planning, which is the administering
authority of the National Science and Technology
Council. The assistance of KISTEP is crucial for
the reasonable implementation of science and
technology policy, budget allocation, etc.
More than one year has passed
since the inauguration of the Park Geun-hye
administration and its presentation of the Creative
Economy as one of the major government
projects. The National Science and Technology
Council have endeavored to make the contents of
the Creative Economy.
• President Park_

Let us think why the Creative
Economy was formed. In 2012, the world had
a USD 71.7-trillion economy, which had been
increased by USD 16 trillion in the last five years.
The Chinese economy has been doubled in size,
whereas the Korean economy has been almost
stagnant during the same time period (USD
1.05 trillion to USD 1.13 trillion.). Even if it was
deemed that the Korean economy has somehow
managed its way as compared with countries that
have suffered from the economic crisis during the
• Jangmoo Lee_
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“President Park Geun-hye also stressed
the trust process in the inter-Korean
relations. The trust shall be developed for
the qualitative evaluation and the planning
evaluation to be established in the science
and technology field.”

same time period, it has not achieved good results
in comparison to the Chinese economy. Leading
industrialized nations such as the U.S., etc., have
announced a number of economic promotion
policies, most of which aimed to build an economy
that is based on science and technology. I believe
that the Creative Economy was proposed in order
to discover a new growth power by concentrating
the creativity of the people and to ultimately
generate jobs.
Would you express your
impressions or thoughts over the past year?
• President Park_

and a safe society. We have tried to eliminate
many restrictions on the Creative Economy. This
administration has supported the said elimination
cross-departmentally, which are different from
the previous administrations. Thirteen ministers
participate in the National Science and Technology
Council in order to find cross-departmental
solutions in this administration, whereas the
National Science and Technology Commission
acted separately in the previous administration.
A lot of policies that this administration has
implemented for the Creative Economy are
gradually showing their results. I believe that we
shall make more efforts to inform the people of
the governmental endeavor and its results.
Universities and governmentfunded research institutes annually receive
60% of the KRW 17-trillion R&D budget. This
contributes to the fact that Korea’s university
advanced to the top 30 of the World University
Rankings. However, there have been criticisms
that the indexes for improvement only focused on
visible papers and industrial or commercial results
were insufficient. How can we solve it?
• President Park_

• Jangmoo Lee_ I

believe that the key policy of
the Creative Economy is to help the economy
grow and to create jobs by rearing a technical
innovation-led industrial economy. Also, a
lot of policies that the National Science and
Technology Council resolved were for the creation
of an ecosystem wherein startups and smalland medium-sized businesses can easily enter
the market. The Creative Economy focuses in
assisting them to become international hidden
champions. Science and technology shall actively
contribute to the creation of a clean environment
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The R&D budget for this year
is KRW 17.7 trillion, and the government will
appropriate KRW 92.4 trillion till 2017. This will
• Jangmoo Lee_

be good because the government has showed its
resolution to secure national competitiveness
through science and technology. However, we
have to concentrate on not only increasing the
budget but also its efficiency. Even if there were
outstanding outcomes in researches on high-speed
train, semiconductor, CDMA, etc., in the past, but
they also showed their limitations as researches
that chased the outcomes achieved by developed
countries. I think I have to agree with the view that
we have been focused on researches that focused
on publication and had no actual benefits. The
policy direction of this administration is to expand
pioneering researches that have the potential to
break down the existing technologies. We have
expanded the system to encourage high-risk
and high-return researches, as well as to accept
failures. The departments of this administration
cooperate with one another to support the entire
research cycle—basic research, applied research,
development research, commercialization, sales,
etc.
There is a view that evaluation is
the key in solving various matters with regard to
R&D, such as planning, research subject selection,
evaluation, etc. How do you think the existing
evaluation system that focuses on quantitative
indices, such as paper, patent, etc., shall be
modified?
• President Park_

It cannot be stressed enough how
important evaluation is. I met Mr. Peter Gruss of
Max Planck Society when I was the president of
Seoul National University. I asked him about the
foundation on which they could produce a number
of Nobel Prize laureates, and his answer was to
have an accurate evaluation and differentiation.
With respect to evaluation methods, we are
trying to convert a qualitative evaluation that
concentrates on the results of commercialization.
Also, I believe that experts shall review and
evaluate the research subjects in order to find out
researches that have the potential to break down
• Jangmoo Lee_

the existing technologies, whereas, in the existing
system, peers perform the review and evaluation
of research subjects. A specialized expert, such
as a project manager, shall take charge of the
evaluation.
The lack of trust in our society
is also problematic. Even though mutual trust is
indispensable with the establishment of qualitative
evaluation, our society does not have enough
mutual trust.
• President Park_

President Park Geun-hye also
stressed the trust process in inter-Korean relations.
The trust shall be developed for the qualitative
evaluation and the planning evaluation to be
established in the science and technology field.
I believe that we have to gradually develop the
trust by trials and errors rather than to attempt
to complete the development of the trust
within a short period of time. In case where a
successful case is found through the evaluation
process, the government needs to provide
incentive and support for the said case. Foreign
countries proceed with a large scale research
project and with an international review wherein
internationally renowned scholars participate. We
need to take such review into account.
• Jangmoo Lee_

Most of researches with proposed
research funds of KRW 100 million to KRW 1
billion are recently evaluated and decided within
one or two hours, whereas in the past, they were
evaluated for an entire day. I think that the
average evaluation time is too short.
• President Park_

Even if the evaluation of research
is also important, the best way to guarantee
research results is to select the right project and
able leader. We have to invest more efforts and
time in evaluation. The experts in the relevant
fields as well as the experts in the related fields
shall participate in the evaluation process. The
proposed researches need to be evaluated through
• Jangmoo Lee_
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a free-for-all time for an entire day, at the very
least, rather than an evaluation process that only
lasts for an hour. In this regard, we have to be
considerate of the evaluators. That is, we shall
actively support external evaluation activities of
a head of organization and a dean of a university
department. As evaluation is an essential task
to decide the future of science and technology,
they shall evaluate the proposed researches with
a sense of duty rather than regard evaluation as a
waste of their valuable time. Also, universities and
businesses shall support such activities with a firm
will.
In her inaugural speech, President
Park Geun-hye emphasized the 21st century as a
century of culture. Gu Kim stated that during the
Japanese colonial era, he wished Korea would
become a cultural power. His remarks, which
looked to the far-off future in a desperate situation,
still lingers in my mind. The culture of the 21st
century is a creative culture and innovation that
is related to the Creative Economy. I believe that
attention to human resource is the key to realize
this. You have produced a number of outstanding
talents. How do you think our education system
should be changed?
• President Park_

These days, there is a little
advancement concerning the culture. In the
past, the weight that Korea had, with respect to
civilization, was considerably little. Europe had
mainly discussed the Japanese culture but not ours.
However, nowadays, they are increasingly referring
to our culture rather than the Japanese. This
applies to South America, Middle East, China, etc.
I believe that this is because the cultural identity of
Korea is established. The economic growth and the
fact that Korea has become distinguished in the
field of culture and arts have influenced the said
establishment. Talent cultivation is most important
in order to back up the Creative Economy. In
case where we implement a similar education and
research as China, which has a population of over
• Jangmoo Lee_
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1.3 billion people, we may not hold a dominant
position in competition. After all, we have to
cultivate select scientists and future leaders. A
high level of expertise is indispensable, and the
capability of the personnel of other nations that
we do not have is also required. Graduates said
that they witnessed, when they competed in China,
a lot of people with talented capability in their
fields but have limitation with regard to handling
complicated systems. That is, they lacked the
ability to systematically approach the convergence
with adjacent fields. We shall cultivate talents
who are capable of systematically thinking, as
well as to comprehensively look into the system.
The engineers shall be well versed in culture and
the language of a country in which they intend to
construct large buildings and industrial facilities.
Korean scientists shall be excellent in practical
business skills and shall be versed in the culture
and language of various countries. There is an
abundant information, and everything changes so
fast in the knowledge and information society. A
talent who may converge based on their capability
in fundamental studies, rather than some who
merely memorizes, is required.
Even if the government tries to
create the second venture boom, there is a criticism
that the atmosphere for start-ups in universities is
not as it was.
• President Park_

I was a dean of the College of
Engineering of Seoul National University in 1997,
I established the New Technology Incubation
Network, which was a center that supported
business incubation with technology that was
created in the university—like the venture support
center of today. In the center, 100 students
started their own ventures and soon, in 1998,
young professors, such as assistant professors,
participated in the center too. One of the said
young professors was Professor Huijae Park, who
is also a leader of the Office of Strategic R&D
Planning of the Ministry of Trade, Industry, and

“I hope that KISTEP will consider the
establishment of the Asia Science and
Economy Research Center, which would
collect and control competing countryrelated science and technology and
industrial information.”

Energy. SUN Precision, which has grown as a
hidden champion, was established at that time. I
believe that one of the most important values of
universities is entrepreneurship, and the university
shall be able to inspire students with challenges.
I also conducted a campaign under which each
and every laboratory should start up at least one
business. I also met with the head of Gwanakgu and suggested to convert a town of boarding
houses into a venture town. A few businesses,
which were established in the said venture town,
were listed in KOSDAQ.
You have usually emphasized
technology-innovative start-ups and small- and
medium-sized businesses.
• President Park_

• Jangmoo Lee_ When

I am working as a fellow of the
National Academy Engineering of Korea (NAEK).
NAEK has 150 members, and established
a committee to discuss a future production
system about 7–8 years ago. This committee
has researched the phenomenon in which
businesses and the market grew as production
became automated because of the cutting-edge
technologies, but youth unemployment still
increased and overall employment even decreased.
The committee suggested that the existing system,
in which the mass production and distribution
• Jangmoo Lee_

were performed by one point, should be altered.
A book entitled “MAKERS,” which was written
by Chris Anderson and published last year,
contained the suggestion. The book states that the
mass production system shall be converted into
the personal production system. This is related
to the concept of open innovation, which is one
of the core values of the Creative Economy.
The online Creative Economy Town that this
administration constructed last year is open, and
the innovative infrastructure is like this. It creates
more complete ideas by supplementing and
enhancing an innovative idea that an individual
have come up with and disclosed. Thus, an
individual does not anymore need to take his or
her innovative idea to a large company in order to
commercialize it. As the said town helps the said
individual to find another person to manufacture
and assemble the necessary parts, as well as to
invest their ideas through cloud methods, the
said individual may become a manufacturer
as well as a designer. “MAKERS” anticipated
that custom-made production, local production,
and personal production would be proliferated
through open innovation. It also anticipated
that technologies, such as 3D printing, robotics,
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“The heart of the Creative Economy is to rear a technological innovation-led
industrial economy. We shall construct an ecosystem in which start-ups, as well
as small- and medium-sized businesses, may easily enter the market and make
them global hidden champions.”

“To be like a Salmon—Challenge-filled Spirit
without Fear for Failure”
Yongmin Kim, President of POSTECH

information technology, etc., would serve as
a momentum for the said changes. From now
on, the production system will move forward to
emphasize employment and human values. Human
involvement in the production shall be increased
in order to make much of human values. As there
would be no future for a machine-exclusive mass
production, our economic structure shall move to a
direction under which an individual is emphasized.
The promotion of technology-innovative smalland medium-sized businesses is necessary for
the step prior to the said move. Jobs are only
created by the increase of such businesses, as well
as technology-innovative start-ups. The existing
paradigm that focuses on large businesses will
not create enough jobs. Each and every minister
in the deliberation of the National Science and
Technology Council has been insisting that the
small- and medium-sized businesses should be able
to easily enter the market.

have anything to ask KISTEP?
KISTEP has planned and
coordinated a framework for national policy and
the administration of science and technology,
evaluated the policy and researched, played a role
as a national core think-tank, and supported the
National Science and Technology Council. I hope
that KISTEP will consider the establishment of the
Asia Science and Economy Research Center (The
Asia Economic Research Institute, in the case
of Japan) which collects and controls competing
country-related science and technology and
industrial information.
• Jangmoo Lee_

“If professors and students research only in a lab, they may try to solve
problems without significant importance. Thus, I tell professors and
students to pay visits to fields and understand its problems. Then, they
may able to solve the problems that they found on the field.”

(Reporter: Taehoon Kim, IT Science Department of the
Korea Economic Daily)

KISTEP, which will have its
15 anniversary this year, has grown as the
only organization that specializes in planning,
coordination, and evaluation of national science
and technology. KISTEP has recently established
a new vision and development strategy, in order
to become a true think tank for science and
technology, by strengthening its specialized
capability and ensuring internal stability. Do you
• President Park_
th
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A half of your term has passed
since your inauguration as president in Sep. 2011.
Please give us your impressions and opinions.
• President Park_

Almost two years and eight months
have passed since I took office. When I came back
to Korea after living in the U.S. for 35 years, I
thought it would be a difficult challenge; in fact, it
was.
A number of universities, which lead the world,
are needed. In addition to economic factors, such
as GDP, industrial development, etc., in order for
Korea to become a developed country. That will
lead Korea to true developed country.
As the president of POSTECH, I set up a goal to
be one of universities that would lead the world
in 20 years. I have worked toward this goal from
a mid and long term point of view. Three years
ago, I carefully deliberated what will be the most
necessary. The conclusion was software rather
than hardware. University should have their own
culture; thus, in order to be a university like the
Ivy Leagues, Caltech or Stanford, which leads the
world. However, it takes time to change cultures.
That’s why longer view is needed. If we only focus
on a short-term result, there will be side effects.
Similarly, a long-term objective would not be
attained.
I decided to lay firm foundations to become a
university that will lead world while I am in office.
As a saying goes, once a firm foundation is laid, a
beautiful house may be built on it.
• Yongmin Kim_

“The existing university education system shall be
reformed in order for Korea to become developed and
be a leading country in science and technology. The
current university system fears from failure too much.
Undergraduate students and graduate students, at
the least, must challenge without fear. They should
be students who learn from failure and grow out of
failure.”
The president of Pohang University of Science and
Technology (POSTECH), Yongmin Kim, suggested that
universities should take the role of a challenger in order
to cultivate talent and lead the creative economy. This
was what he said during an interview with KISTEP
on Apr. 16, 2014. He became the 6th president
of POSTECH in Sep. 2011, and has led the new
development of POSTECH. He also serves as an advisor
of the science and technology-based subcommittee
of the Presidential Advisory Council for Science and
Technology, which carries out advice for the President
on major policies related to science and technology.
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President Kim is a distinguished scholar with
outstanding achievement in research, as well as
business and academic cooperation. He was born in
Jeju and graduated from the Department of Electronic
Engineering, Seoul National University in 1975. He
has received his master’s and doctorate degrees from
Wisconsin University. He was appointed as an assistant
professor of Washington University in 1982 and
became a full professor in 1990. He has led researches
on convergence as a professor of the Department
of Electronic Engineering, while he was also serving
as a professor of the Department of Biotechnology,
Computer Science, and Radiology. He has exhibited
excellent capability to connect research outcome with
industries. Thus, in 2011 he was awarded the William
J. Morlock Award, which Medicine & Biology Society
(EMBS), under The Institute of Electrical and Electronics
Engineers(IEEE), awards to scholars who achieved
outstanding performance in academic–industrial
cooperation.

POSTECH has greatly grown in
its history of 25 years. In particular, POSTECH
is recognized as a world-class university among
universities with a history of 50 years or less.
• President Park_

I feel proud of the fact that
POSTECH is ranked No. 1 among universities
with a history of 50 years or less. But POSTECH
still has a long way to go. Even if POSTECH is a
top-level university in Asia, we have to endeavor
a lot to become a world-class university. As we
• Yongmin Kim_

“The existing university education
system shall be reformed in order for
Korea to become a developed
country and a leading country of science
and technology. They shall become
students who learn from failure and
grow from such failure.”

have to change, discomfort and pain will definitely
ensue.
POSTECH is a small but strong
university. However, as POSTECH has only
natural science and engineering colleges, scientific
diversity may be insufficient. A student needs
to obtain knowledge from various field in order
to be a great scientist. Do you have any plans to
supplement the lack of scientific diversity?
• President Park_

A most visible feature of a
university that specializes in science and
technology is the fact that it only offers science
and engineering colleges. There is no sufficient
discussion with various members from the
humanities, social sciences, etc. However, there
are virtually no geological limitations. We may
interact with other universities. Our students
may take a class from Handong University which
is next to POSTECH. POSTECH cooperates
and performs voluntary services with the Korea
National University of Arts. Students from both
universities visited Ethiopia for three weeks to
do voluntary services in January and February
of this year. Those students were excited when
they realized that they may have different points
of view, leading to an exchange of their opinions
through discussions. POSTECH, also exchanges
• Yongmin Kim_
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The key for the realization of a creative
economy lies in “human.” The university
is a cradle that will produce talents in
Korea. Do you have any suggestion on
how a university should cultivate talent to
lead the era of a creative economy?”

academic credits with Ewha Women’s University.
A student who is curious and motivated may
access all the data that they want to access through
the Internet.
POSTECH has achieved excellent
results in research fields. In particular, POSTECH
is recently operating four IBS research groups,
such as mathematics, physics, chemistry, life, etc.
Moreover, POSTECH is increasing its reputation
as a research-oriented university by constructing
the 4th generation light source (PLS), which is a
cutting-edge science facility, next year. Do you
have anything you want to emphasize in particular
with regard to its growth as a research-oriented
university?

gives their wholehearted support. Even if
POSTECH commenced PLS, it was only made
possible because of the unreserved support of the
government. Therefore, I used to tell members
that “even if we are private university, we have
to think of ourselves as a national university.” I
believe if professors set examples for students
and would correctly handle difficult matters, we
will be able to produce excellent graduates. Such
graduates will lead Korea and make POSTECH
proud.

• President Park_

POSTECH will celebrate 28th
anniversary in December of this year. POSTECH
was able to become what it is now in last 27
years because of the effort and sacrifices of both
professors and employees. However, it would
be impossible unless POSCO or the government
• Yongmin Kim_
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“In cases where I ask students what is the
mission of a research-centered university,
more than half answer “research.”
I believe, however, that the supreme
mission of all universities, including
a research-centered university is to
cultivate next-generation talents through
education.”

Illinois University and the Purdue University,
which are located in the countryside. What if
POSTECH was in Seoul? I think that perhaps the
quality and reputation of POSTECH would be
worse than it is now. The development of Pohang
city has greatly contributed to the development
of POSTECH. I believe that a university should
contribute to the nation as well as to the region
that it is located in order to be considered as an
excellent one.
It seems that now POSTECH
may contribute to POSCO, while POSTECH has
been supported by POSCO so far. As the steel
market situation is getting worse, POSCO is now
endeavoring to discover new growth engines, as
I know. There may be new industrial agenda or
growth engines among POSTECH‘s research
results in technology commercialization.
• President Park_

When POSTECH first opened,
Pohang, along with POSCO, was only a remote
provincial city. It is meaningful that the success of
POSTECH was made in Pohang with POSCO.
• President Park_

The construction of buildings
commenced in 1985. There were only handful of
people who believed that a research-specialized
university would be successful in the province. The
passion of the people, despite their small number,
made the impossible possible. Among them were
Hogil Kim, the 1st president; Taejun Park, the 1st
Establishment Chairman of the Board; and others.
I am very proud of them and grateful toward them.
To put it in another way, the centralization of the
capital is too high in Korea. In the U.S., there are
a number of prestigious universities, such as the
• Yongmin Kim_

that substantial commercial effects were only
generated when basic research took into account
the fact that in case the research succeeded, what
kinds of important technology would be attained.
In conclusion, it is necessary, to utilize the existing
technologies as a short-term goal. From the
medium-and long-term perspective, a system that
can solve problems from the research planning
stage shall be developed.
Do you mean that R&D shall be
implemented in consideration of the market?
• President Park_

Yes, with respect to engineering. A
university shall solve a problem, which may come
up in an industrial circle 5 to 10 years from now.
Thus, it is important to correctly understand the
problem.
If basic science has an inkling of the problem,
the people would think that in case the research
succeeds, there would be commercial effects such
as production of new materials, etc. If natural
scientists were able to understand how marketing
• Yongmin Kim_

In the creative economy, the
short-term effect is to commercialize and even
the establishment of start-up, if necessary,
through a more efficient utilization of the current
technology, patent, etc. Thus, there may be some
degree of effects. However, great effects would
not be attained. Technology which will be either
a breakthrough or innovative one, should begin
from a research planning stage. I have witnessed
• Yongmin Kim_
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works, he may have wide perspective. I hope the
natural scientist would have a wider interest.
The key for the realization of a
Creative Economy is “human.” The university is
a cradle that will produce talent in Korea. Do you
have any suggestion on how a university should
cultivate talent, as these people are predicted to
lead the era of Creative Economy?
• President Park_

able to come up with. New products and startups are generated at that very point, and new
industries are even created. We have to cultivate
talent like that.
Students, parents, elementary, middle school, and
high school educators, professors, departments,
university headquarters, the government, industry,
research institute, and even the national should be
changed.

The Korean Government has
implemented a policy that is opposite to this
saying. Even if Korea has grown to around the
10th nation in the world, its governmental policy
is still lower than its rank. The government
implements policy with inflexible standards and
policy inconsistency. Also, education is still under
the control of government.
• President Park_

POSTECH has received a lot
of governmental supports such as subsidies
for education and projects, as well as support
for capability-strengthening, among others.
However, as there is no trust, various regulations
are generated, and the autonomy is damaged.
Evaluation is also problematic. As qualitative
evaluation is not performed precisely, the
government quantitatively evaluates projects.
Supremacy can never be evaluated through
quantitative measures; a qualitative evaluation is
required. An excellent research will be intuitively
perceived but its excellence is difficult to be
represented in numbers. The government shall give
space wherein change may occur. As a president of
POSTECH, I will not count the number of papers.
It is possible to have a fair evaluation with the
participation of independent external evaluators.
Quantitative evaluation is only one of the indices
to represent supremacy.
An evaluation system is one of the reasons why
cooperation is not vitalized in Korea. As the
number of cooperators increases, the paper
scores decrease. I am concerned that the current
evaluation system kills curiosity on science, as well
as the motivation to solve important matters.
• Yongmin Kim_

When I ask students what is the
mission of a research-centered university, more
than half answer “research.” However, I believe
that the supreme mission of all universities,
including a research-centered university is
to cultivate next-generation talents through
education.
Students and professors should do creative and
challenging research in order to cultivate the
talented next generation. Thus, students shall be
able to continue independent research even after
they graduate. The existing university education
system shall be reformed in order for Korea to
become a developed country, as well as a leading
country of science and technology. The existing
education system from kindergarten to high school
fears failure too much.
At least after entering a university and a graduate
school, students should not fear failure and
challenge. They must grow by learning from their
failure. From my personal experiences, success
comes out of a bitter failure. Without that, there
would no great success. It is regrettable that our
students are unlike other American students when
they enter POSTECH—they lose their dreams and
motivation as they reach their senior years.
A lot of students in the U.S. actually see their
dreams grow as they enter their senior years.
Many of them are frustrated and fail along the
way. However, there are graduates who struggle
to achieve their dreams for another 10, 20, or 30
years. As the number of such people grows, they
begin to stop fearing failure—they learn from
failures and discover what others would not be
• Yongmin Kim_
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• President Park_ How should they be changed?

There are three keywords for
students: “Have a dream,” “Be passionate,” and
“Do it yourself.” They have to grow and become
capable to do things by themselves without the
influence of their parents.
I have two key words for parents: “Encourage
t h em” an d “W ai t an d S ee. ” T h ey s h o ul d
encourage their child but they should not
interfere—let the child decide by themselves. If the
parents prevent their child from failing, their child
will not grow and progress. They should not also
make their child turn into a test machine during
their elementary school, middle school, and high
school years. Each student has their own skills and
passion. Parents should discover them for their
child.
A professor is very important in a university.
The professor should be the role model for
students in every aspect. If the professor tell
students to research creatively, strive for research
convergence, and live ethically but does not live
up to their own words, then they are not fit to be a
role model. The professor should inspire students.
A lecture in the classroom is not the end of a
professor’s role. The roles outside the classroom
are more important.
The key word for the government is “Trust, but
verify.” This is a saying from Russia and the
former president Reagan also used it during the
nuclear disarmament negotiations with Russia in
the 1980s. When people asked him about how they
can trust Russia, he had answered thus.
• Yongmin Kim_

KISTEP also ponders about such
evaluation system and has attempted to introduce
a new evaluation system. However, the solution
is not with an institution or university; it is with
culture and the culture of trust in the society at
large. Our society lacks the culture of trust at
large. Leaders should ponder and play their roles
in order to overcome this problem.

“Scientific technicians should
discover a source cause and
suggest creative and constructive solutions.
Also, they should
examine the side effects, risks,
and how to control them.”

Our culture of trust is insufficient.
However, we have to start from somewhere.
Until now I have prepared a lot of recommendation
letters, such as recommendation letters for
professors, for students, and for graduate admission
among others. I emphasized the strong points of
my referrals and mentioned their weak points, too.
This is to validate my reputation.
If a receiving institution, after 5 to 10 years,
evaluates that I had lied, my reputation will be
damaged and trust will be compromised. If we
try to solve matters at hand in a very short time,
we may overlook important matters. We have to
develop a culture and system to track and check
the people’s record.
• Yongmin Kim_

Education on convergence in
universities is essential to cultivate talented
individuals in the field. With this, what would be
an appropriate topic for universities to explore to
create a foundation for the Era of Convergence?
• President Park_

• President Park_

A couple of months after I assumed
office in Sep. 2011, I ordered the Research Office
to research on plans to vitalize convergence
research. The results were that as the government
would make such policy, the university
headquarters should only fully support such policy.
This is the problem of Korea’s science and
• Yongmin Kim_
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technology circle. They only look to the
government and wait for its new policy,
subsequently declaring subjective support in order
to cooperate. In cases where research funds are
supplied, a certain degree of effects are generated.
However, in cases where the research funds are
suspended, the said effects are gone. This approach
is impossible to sustain.
The changes should start from the bottom in
order to establish convergence education and an
environment conducive to research. Professors
should begin to make changes in their own
departments and colleges. As the lowest obstacles
are removed, changes may occur in wider ranges.
Likewise, the cooperation will be expanded from
the narrowest area to a wider area. In cases where
a department comes up with a strategy and wants
to receive a certain type of investment in order
to be the best in a relevant field in 10 years, the
role of university headquarters is to match and
support such. This also applies to the role of the
government.
The bottom-up method is sustainable, whereas
the top-down method is not. The best scenario is
one where the bottom-up method and the topdown method are well matched. At this point,
changes are established. This also applies to the
relationship between the science and technology
fields and the government. The government should
not control the science and technology fields.
Rather, the former should trust them and promote
such plans.
The innovation of college of
engineering has become an important matter
with respect to the diffusion of the scientific
and technological performance. There is an
opinion that cooperation among the industry, the
university, and the research institute proved to
be insufficient for technology commercialization
because of the paper-centered evaluation in the
last 10 years. There are opinions that universities
should be changed.
• President Park_
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The first role of a college of
engineering is to solve important problems of the
industries. However, internal R&D organizations
of large businesses, such as Samsung, LG, SK
Hynix, etc., are enormous. Thus, there is not much
left for a research-centered university to do.
In this case, the university should develop
imagination, an inherent feature thereof, and come
up with various ideas. Also, the university should
perform high-risk researches for situations filled
with entrepreneurship.
However, there is a condition. If professors and
students only research in a lab, they may try to solve
problems without significant importance. Thus, I
tell professors and students to visit industrial fields
and understand problems. Then, they may solve the
problems that they found at the field. Talent with
creativity and a challenging spirit shall be used to
promptly seek problems and solution. With this,
they can understand the industry.
Twelve professors from POSTECH, POSCO, and
the subsidiaries thereof entered an agreement
two years ago. I let the professors visit fields and
understand problems. If a researcher only stays in
a lab, there would be limitations. If they visit the
fields and discuss with people from the industry,
then they may gain ideas. If they determine that
the problem could become a big problem in 5 to 10
years, then they may research on that problem in
their lab.
• Yongmin Kim_

The second role of the college
of engineering is to support small- and mediumsized businesses. Most small and medium-sized
businesses in Korea are not capable of R&D. In
this case, we may support it as a student project or
a research wherein Ph. D. candidates participate.
They may solve the problem together, and gain
on-site experience for a few months. Also, they
may write a paper on their on-site experience and
research. An interest to solve a problem should be
the interest of engineering. I hope that students
and professors will have ample opportunity to
enjoy such interest.
• President Park_

A key is that the supremacy of the
science itself shall be maintained and the solution
of an on-site problem will simultaneously develop.
The current innovation plan for the college of
engineering is classified into a scientific track
to focus on papers, and a track to contribute to
the industry. In the U.S., there are a number of
professors who proceed with the scientific track.
They exert substantial industrial influence. I truly
hope that we will be able to see a number of
professors who cover both extreme ends in Korea.
However, it is not easy. In reality, as they solve
short-term worksite problems, it becomes hard for
them to achieve scientific progress. Nevertheless,
if one researcher covers both the theoretical and
industrial side, they can have scientific wisdom
and industrial insight. They may link the scientific
outcome with the industry, thus enabling them to
efficiently solve an industrial problem scientifically.
• Yongmin Kim_

The change in the weights of the
paper index and the index for industry–academia
cooperation from 95:5 to 50:50 is under discussion
for the college of engineering innovation plan.
However, a problem of the government is that
it does not have the right minds for science
and technology. The suggested change is not a
policy based on data. We may know what would
happen in the future if the suggested change is
implemented by analyzing the existing data. The
reality is that the said analysis is not implemented.
It is regrettable that even a policy for science
and technology becomes an object of interest
adjustment among the concerned parties.
• President Park_

You pinpointed problems. I totally
agree with you. A scientists and engineers should
understand problems through analysis. If there is
no analysis, only complaints about the problems
will remain. If the complaints become worse, a
desire to adopt a stopgap policy would only get
stronger. That can’t be a permanent solution.
Scientists and engineers should discover the
source cause and suggest creative and constructive

solutions. Also, they should examine the side
effects, risks, and how to control them. As Korea
changes policy too easily, several fields are
complaining about the lack of consistency.
Do you have any key word or
proverb that you emphasize to the students?
• President Park_

I had two academic advisors, both
of whom have retired. I told them during their
retirement symposium that “the most precious
present I received from my academic advisors was
the patience they had for me, and the fact that
they let me research difficultly and fail.” Even
when they knew that my research would fail, they
did not tell me to stop. If they stopped me at that
time, I might graduate a bit earlier but I would not
be able to have a challenging spirit or creativity.
They let me challenge and fail, as well as allowed
me to independently decide and take charge of
the results. I had to overcome the failure with selfmotivation. This created a virtuous cycle.
I always tell students to be like a salmon. I tell
them the salmon takes risks to be eaten by a bear
as it traces up falls in order to spawn eggs without
a fear for failure. Likewise, they should not be
afraid of being different from others. Also, they
should dream, aim high, and passionately work
for 10-, 20-, and 30-year objectives. I guarantee
that they will fail and face a lot more difficulties.
However, if they passionately work for 20 years
without regrets and looking back, they will find
themselves as leaders in their fields. They shall
become a salmon with a challenging spirit and no
fear for failure.
• Yongmin Kim_

• Yongmin Kim_

(Reporter, Geonho Kwon, Department of Information,
Broadcasting and Science, the Electronic Times)
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How science and technology can
better guide public policy
Nobel Laureate Steven Chu speaks on
global energy issues and beyond

Steven Chu, former U.S. Secretary of Energy recently
visited Korea to attend a symposium hosted by Korea
Foundation of Advanced Studies. Youngah Park, president
of KISTEP met with Prof. Chu in Seoul on July 7 2014. and
discussed issues on global energy, science and technology
policies and beyond.

On the changing role of S&T professionals
In light of the increasing
importance of S&T to society, please comment on
the changing role of scientists and engineers, and
measures of support for these specialists.

Also, societal things, such as climate changewhether it is real-and if it is real, and caused by
humans, what can society do about it in the most
efficient way possible? Just to say it’s real and
throw lots of money at it may not be the smartest
thing because it could also hurt the economy.

First, increasingly, decisions that
have importance in society are becoming more and
more heavily involved in science and technology,
especially as S&T become more influential they
also become a foundation for wealth creation.
Especially in countries that don't have oil, gas,
minerals. The wealth creation, then, is actually
intellectual wealth creation, and so in that respect
S&T become very important.

So in all those issues trying to understand
what science is telling us, trying to make policy
decisions, and also trying to support S&T in
the most efficient way, giving lots of money is
not enough. In fact, sometimes giving the same
amount of money but spending it better is much
more important. And I think the more scientists
are willing to work in the government as well as
just advise the government the better it is.

• President Park_

• Professor Chu_
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Steven Chu
•  Professor of physics at Stanford University from 1987
•  
Nobel Laureate in Physics in 1997, along with his
scientific colleagues Claude Cohen-Tannoudji and
William Daniel Phillips for development of methods to
cool and trap atoms with laser light
•  American physicist who served as the 12th United
States Secretary of Energy from 2009 to 2013
•  Director of the Lawrence Berkeley National Laboratory
from 2004 to 2008

In many years, I never wanted to work for the
government, in my life. I never wanted to even
run a big operation like Lawrence Berkeley Lab.
I actually enjoyed being a professor. I could give
advice to people, universities including Stanford,
and they would listen to me and they would take
my advice very seriously. So I could do what I
wanted to do and I didn't have to have this other
administrative job.

• Professor Chu_

Yes but also, behind the scenes,
though it isn’t visible, politics actually has at least
as much impact. Because I brought a lot of very
good scientists and engineers-called them on the
phone and said, “Come work,”-they make a lot of
the funding decisions; I don’t make them. But once
you have very good people, and they understand
where you want to go in terms of improving how
you spend the money, things improve.

But in the end it was because I was very concerned
about energy and climate change that I was willing
to both go to Lawrence Berkeley Lab and work for
the United States government. Having done that,
I think it’s important that some scientists actually
do that. It’s not enough for them to just sit there
and give advice in a committee for a few days or
a few weeks and then go away. So I think that is
something that is very important. Most scientists
don’t really like the politics that are involved with
the government and I don't blame them, I don’t
like it.

I’ve heard very good reports that come back to
me that said, “This program; what happened, did
the budget double?” I said, “No, it used to make
some good decisions and some bad decisions, but
all of a sudden, all the really bad decisions stopped
happening.” Now, I did not make the decision to
fund this person or that person, but I did bring in
some very good people and then protected them
from the rest of the government. And that’s also
very important.

I heard that this is the first time in
the history of the United States that the Secretary
of Energy was a scientist.
• President Park_

But many scientists are very proud
of you serving as Secretary of Energy in the United
States. It has quite an influential impact on S&T in
the United States.
• President Park_
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That’s true, but I was the first
scientist appointed to any Cabinet position since
Benjamin Franklin.
• Professor Chu_

So in all those issues trying to understand what science is telling us,
trying to make policy decisions, and also trying to support S&T in the most
efficient way, giving lots of money is not enough. In fact, sometimes giving
the same amount of money but spending it better is much more important.
And I think the more scientists are willing to work in the government as well as
just advise the government the better it is.

We have no Minister of S&T. We have a Director
of National Science Foundation (NSF), and
the Director of National Institutes for Health
(NIH), which are below Minister level. In the
Department of Energy, we have the Head of the
Office of Science, which is the more basic research
department, but again, it’s two levels down.
You are currently giving a series
of lectures called “Dr. Chu Goes to Washington”
discussing your experience in government service.
Specifically, what are the main points you wish to
communicate and what kind of response have you
received from students and the general public?
• President Park_

You may or may not know, it’s
from a movie, “Mr. Smith Goes to Washington.”
In that movie, some Western state, senior senator
dies, and the governor has to appoint someone to
take his place.
• Professor Chu_

There’re two conflicts. One, the politicians want
someone who’ll just listen to orders. They could
tell him what to do and put him in this political
machine. And another group wants Mr. Smith to
do something very good, good for the people, and
be progressive. The governor doesn’t know what to
do so he flips a coin and it lands on a picture of Mr.
Smith.

He says, “Oh that’s good.”-because this person
is head of what are called the Boy Rangers, it’s
like the Boy Scouts-“So he has a very wholesome
reputation, but since he doesn’t know anything
about politics, we can tell him what to do.” So he
goes to Washington and starts to fight for things he
believes in, and it’s a very emotional movie. And
so I start by saying, “I hope the President didn’t
just flip a coin and it landed on me.”
One of the things about being a scientist is that it is
hard to manipulate the scientist because they come
in with a scientific reputation. They’re not going to
not tell the truth. So that’s very good.
Then I walk through some of the things that a
scientist can do, a lot of it behind the scenes, a lot
of it in public. You may not have this here but in
the United States, we have this type of situation
where the TV camera’s on the politicians and
they do acting, they can yell at you. But it’s all
acting. It has nothing to do with what’s really going
on. So I talk about the things that one can do in
government as a scientist.
And how is it received? Well, I think a lot of
younger people, they say, “Well, what do I need
to do if I want to serve in the government.” I
say “That’s good, but the first thing you should
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do is make sure you get a very good education
as a scientist. And then after that you can think
about it.” It also depends on how you go into
government. Sometimes young people go into
government and work for a boss and that boss is
not really interested. They just have these people
for token, show. And other times it doesn’t really
matter if someone who is not part of the political
world goes to the political world and while they’re
there, they work very hard for what they really
believe in.

On the global energy issues
How do
you think R&D policy
in energy field should
be adjusted to solve the
global energy issues?
• President Park_

How do
you generate the energy
you use for transportation,
electricity, heating?
I would say first and
foremost, being as energyefficient as possible is very
important. If it’s done
right, it actually doesn’t
cost money, it saves money.
• Professor Chu_

I would work with other
companies outside
of Korea to develop
offshore wind. I heard
that sometimes the wind
manufacturers, let’s say
in Europe, who have the
most experience with
offshore wind, want to
keep it a secret, because
they’re afraid that Asia,
Korea, someone would
steal their secrets. I think
one could enter into a partnership with those
companies, because all those companies know
that it is very expensive to drive down the price
of offshore wind. I’m beginning to see some
partnerships with Japan and Europe.

So if I were President of Korea
or the science advisor, I would
not push for very expensive
energy. I would push for
energy efficiency incentives.
I would push to try to restore
the confidence in the Korean
people for nuclear energy.

For example, if you’re in a professional building
like this, these are all compact fluorescent
lightbulbs, that’s good. LEDs will be even better,
even cheaper. As soon as you have to pay someone
to change the lightbulb, LEDs are the best; it’s
the cheapest. The building materials can be made
much better, so that the buildings don’t need as
much air conditioning, or heating. The design of
the buildings can be made much better, to be twice
as energy-efficient with no extra cost. Those things
are all very important.
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Electric vehicles or plug-in hybrids are also very
important because oil is very expensive. It’s
unlikely the price is going to drop, and so your
country has to import all this, and pay for it. Now,
what about electricity? As I stressed before, I
think Korea should continue with nuclear energy.
When I look at the Korean resources for wind
and solar, the solar is not very good. The wind
is only good near the south, near the coast, and
offshore. As we discussed before, wind offshore
is very expensive. So if I were President of Korea
or the science advisor, I would not push for
very expensive energy. I would push for energy
efficiency incentives. I would push to try to restore
the confidence in the Korean people for nuclear
energy.

There are some minor partnerships in the
United States and Europe for offshore wind.
One of the things that Korea does have is a very
strong maritime ship-building industry. And
in this maritime ship-building industry, there’s
probably growing technology on how you make
these ships more corrosion-resistant, weatherresistant, because sea air, seawater makes
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•  President of KISTEP since 2013
•  Member of the National Assembly of Republic of Korea
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the Committee on Education, Science and Technology
at the National Assembly
•  
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Association of the Asia Pacific Physical Societies
(AAPPS) since 2006
•  Professor of Statistical Mechanics at the Department
of Physics at Myongji University since 1989

everything wear much faster. I think this could
be part of R&D in Korea along with these other
countries because these wind turbines have to
be more corrosion-resistant. And you do have
a lot of experience in ship-building and there’s
a very important business in trying to make the
ships more tolerant to the sea. But it’s even more
important for wind, because often they’re remote
and you have to really decrease the price because
you’re competing with fossil energy.
So I think those are the things Korea could do,
but energy efficiency first, then electrification and
improvement. If the batteries get inexpensive and
a little bit higher density, but mostly lower in cost,
then I see electric vehicles becoming mainstream
maybe in 10 years, 15 years, the cost comes way
down.
Again, it becomes a way of energy independence
because for a country that has no oil, it is very
expensive to be importing oil for these things. And
it’s also a big market; if the price of batteries drop
to one-third of what they are today, it becomes a
hundred billion dollar-a-year market. That’s a big
market. Because the 350 miles, $25,000 car, runs
on electricity. All the cities will want them because
of the clean air. All the countries that don’t have
any oil will want them because it’s less expensive.

It’s much easier, cheaper to generate electricity
and power them. If it goes 350 miles, they’re not
concerned about range. Very few people who live
in cities and suburbs drive 350 miles a day.

The need to take collective action
to address global issues, such as energy crisis, food
shortages, climate change, and disease, is becoming
increasingly important. UN is pressing forward
with its Millennium Development Goals (MDG),
and the importance of global risk governance is
becoming a serious concern among citizens and
stakeholders.
The need for collaboration and action from
the international community to combat these
problems is more urgent than ever. What do you
believe is the most important requirement in these
collaborations? Also, in the case that the UN’s
MDGs are annulled, what do you think would be
the appropriate procedure thereafter?
• President Park_

First off, the MDG of the UN; if
I look at them, they’re very ambitious, They say
things like “We will eliminate poverty,” or things
like that. Well, it’s a worthy goal but I don’t think
it’s going to happen in 2015.
But you should strive for those goals. I believe
in all of them. The reason is, if you have a world
• Professor Chu_
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in many, many ways. Again it’s not just a matter of
handing over money. If you just hand over money,
you’re going to have just a few politicians become
very rich. Just as soon as oil is discovered in a
new country, a few people become very rich and
it doesn’t filter out. So I think it’s like reforming
education. You have to change all at once but
know that you’re doing this.
But within that, some of the things I think are
being done are global investment development
banks, things of that nature, These are good
things. They also have very good people to invest
the money wisely. You have to give incentives to
developing countries.
where there are big differences between poor
people and rich people, poor countries and rich
countries, and even within a country, poor people
and rich people, it’s very unstable. Even in the
United States, it is very unstable to have big
differences. Better that everyone be poor than
have some really rich people and the rest poor.
What has happened recently is the first thing
that people buy anywhere in the world called
luxury is a cell phone. In Africa, in South Asia;
a cell phone. With a cell phone and especially
with an inexpensive smartphone, you also have
communication with the rest of the world. And
all of a sudden the rest of the world knows what’s
happening. Now, certain countries, like your
neighbor to the north; they will try very hard to
keep their society from knowing what’s happening,
but it’s increasingly more difficult to do this.
And in other countries that are more free, all the
people know what’s happening in the world. Then
what do they do? They look at the rich countries,
and say “Oh, I want that, I can have that, I want to
work to have that.” And so the inequality becomes
known.

For example, in India by 2030, about 80% of the
infrastructure of the country does not exist today.
It means two things: if they build it right, much
more energy-efficient and much more sensibly, it
will be much better for India. It also means a huge
market in China, huge market in India. These
are where the markets are, these are where the
developed countries can be customers. So if you
can help the countries develop in the right way,
it’s good for the rest of the world. And Africa’s
economy is now one of the most rapidly growing
economies in the world. It starts at a very low level
but again, if you help grow it correctly, then it will
be a big improvement.
As a physicist, there’s no law of physics that says,
most of the world cannot live in a middle class
existence. If you do things correctly, and you have
to do things correctly, efficiently, and you can get a
sustainable world.

On the way of fostering creative human
resources
From your experience in the
university, research institute and US cabinet, do
you have any advice on possible directions for
• President Park_

So then, the rich countries should help the poor
countries. Now, how do you do that? You do that
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university policy that will foster a specialized and
creative human resources?
I’d divide it into two levels: the
undergraduate level and the graduate level. They
are slightly different. In the undergraduate level, I
think if the students are very good, they should be
given an education that is a very broad education,
not a specialist education.
• Professor Chu_

novel, it’s about people. And someone once
said-I forget who, but it rings true-“There’s more
sociology and more understanding about people
in the best novels than there is in the sociology
studies.” They deal with human emotion, and they
deal with various other things. And just reading
those things and having a scientist or an engineer
to come in contact with that, is very important for
that whole side of a person.

Let me give you an example. In England, in
Now, on the flip side, if a humanities person doesn’t
the universities at that level, they are beginning
know any mathematics, doesn’t know any science
to study this or this or this. And in American
at all, then they get scared of it; they don’t know
universities it’s not true. If you’re going to be
what’s happening. Then they listen to something,
majoring in Physics, you certainly take physics
created for propaganda reasons, which just make
and mathematics but
no sense, but they can’t
you’re encouraged to, or
evaluate if it makes sense
In
the
undergraduate
level,
it’s demanded that you
or not, because they’re
they should be given an
take other courses. So it’s
scientifically illiterate. So
not a trade school.
on that other side that’s
education that is a very broad
also bad. You can either
education, not a specialist
You take other courses
be culturally, emotionally
education. Graduate level is
because no matter if
illiterate, or you can be
very different because what we
they’re going to be
scientifically illiterate.
want
in
the
graduate
level
is
technical people or they’re
They’re both bad.
something genuinely original.
going to study history,
You want to train people who
or literature, or social
Graduate level is very
science, you actually want
different because what we
can create new knowledge.
them to take a broad,
want in the graduate level
wide range of courses. So
is something genuinely
it’s not viewed as practical training to get a highoriginal. You also want that in the undergraduate
paying job. I feel very strongly that you should
level but certainly in graduate school, in the Ph.D.
keep in mind that it’s not just a trade school that
level. You want to train people who can create
allows you to make a lot of money. I think broad
new knowledge. And that’s something that you
education is very important.
have to teach that’s not in textbooks.
Let’s say you’re a scientist or an engineer, and
you have no humanities, no history, no nothing. I
The first thing is that after one year of classes, I
think your perspective of the world and how you
don’t want students to take any more classes. Most
deal with people will be different than if you had
of the things I know best, I did not take a class
to actually mix with people who are majoring in
in. In most of the things I know in physics-laser
history or English and you would have to actually
physics, atomic physics, polymers-all these things,
take courses.
I never had a class. I took fundamental quantum
mechanics, everyone has to. And then I took field
For example in literature, many times, if it’s a
theory, astrophysics, but more for my background.
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I never took a college course in biology, let alone
graduate school. So all the biology I learned, I
learned by myself.

dictionaries. And then you talk with collaborators
in different fields, or fellow students in different
fields. And that’s the way you teach yourself.

Some students, especially Asian students, they
think they should learn everything in classes. And
after the first year of graduate school, I say, “Nope,
that’s it. You should stop taking classes.” Because
if you can’t teach yourself what you need to know,
you shouldn’t get a Ph.D. anyway. And so now’s
the time to start to learn how to teach yourself.
That’s another new thing that students have to
make the transition to.

Now, once you can do that, then all the other
things begin to fall into place. That, plus what
I talked about, critical thinking. Don’t believe
everything you read in your textbook, certainly
don’t believe everything you read in a journal
article.

To KISTEP members

And how do you teach yourself? You don’t teach
• President Park_ What is your word for our KISTEP
yourself by reading
staff who support the
the entire book. It’s
decision making in S&T
impossible. It’s just like
policy?
when you go to lecture,
you just listen and you
• Professor Chu_ I think
In trying to set science policy,
take notes and it just
sometimes people want
it’s
all
about
people.
It’s
goes from your ear to
very simple criteria. They
all
about
people
making
your notes and doesn’t
also feel it’s fair. You
even stop here in the
evaluate students, you
judgments on what quality of
brain. How do you teach
evaluate professors, you
work other people are doing.
yourself? Well, you teach
evaluate funding in this
yourself by a very specific
way. That is true up to a
question that you have.
point, but once you have
And you’re looking for
certain criteria for ranking
the answer but in a very
journals, based on papers
narrow way. You use the index of the textbook,
published, and you try to evaluate journals based
you use Google, you do this, and then you can
on which papers, which journal did they come in,
find, very quickly, that answer.
how many papers did you publish, did you publish
in the most prestigious journals, and then you can
But it’s motivated by the fact that you want to
have a ranking of the journals and everything.
know something, not you have to learn from here
to here. You just need to know this little bit, then
Once you start doing those things, and they’re
this little bit, and after a while it begins to fill in.
counting the number of papers or the number of
So you don't have to know everything. Even in
books or the number of prestigious journals, then
the introductory level. You’re reading an article or
the scientists, or whoever, focus their attention on
paper and think, “Oh I don’t know that word.” So
that, to get the highest marks, the highest grades.
you go and look in the textbook, to answer, “What
That distorts everything.
does this word mean?” It’s like a dictionary.
In trying to set science policy, it’s all about people.
When you go to different fields you need new
It’s all about people making judgments on what
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quality of work other people are doing. You don’t
make judgments by counting the number of papers.
You don’t even make judgments by counting which
journal they published in. You make judgments by
knowing actually what they did. And that requires
you having very smart people, who are willing to
be in these positions to invest some time. It’s so
easy to count papers. But it distorts the process.
I didn’t publish that many papers for a long period
of time, and then when I started to get prizes for
my work I had very few papers. The first major
prize I won they said, “Well because of this, we’ll
take all your papers and put it into a book that we’ll
bind for you.” And I may have published six
papers, seven papers. They said, “No, no, we don’t
want your best papers, we want all your papers.”
And I said, “These are all my papers.” And then
later when I was on this prize committee, I began

to realize that some people nominated for a prize
may have published 200, 300 papers. And to get a
Nobel Prize, they don’t count papers. I can assure
you, they don’t count papers.
So I think for the best science policy, the best thing
is you need very good people making very good
judgment.

Thank you so much for your
valuable time and varied interview. It gives us quite
an insight into many of our issues. I hope you can
visit our institute upon your next visit to Korea.
• President Park_

Thank you, it was a pleasure to
meet you as well. I enjoyed sharing my thoughts
and experience with you, I hope KISTEP the best
in its future endeavors.
• Professor Chu_
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InI People

History of Silicon Valley's success
from the beginning and Advice for
Korean Creative Economy
Thomas H. Lee, Professor of Stanford University

Youngah Park, president of KISTEP had a meeting with
Thomas H. Lee, professor of Stanford University at his office
on August 11 2014. Prof. Thomas H. Lee is a world-renowned
expert who pioneered the field of CMOS radio frequency
integrated circuit (RFIC), which is one of the key enabling
techniques in today’s wireless communication devices.

On the research topic of Lee’s group
• President Park_

of succeeded in getting CMOS to be treated as a
credible technology, and now we’re pushing it in
two completely different directions.

I guess most of the research I
have done at Stanford has been in wireless
communications. My Ph.D. thesis at MIT was the
world’s first CMOS wireless device (that was the
late 1980s). And then I joined Stanford after a
couple of years in industry. So I’ve been working
steadily just trying to push the capabilities of
mainstream CMOS to more and more wireless
kinds of things. At this point in time we’ve sort

One is this Internet of Everything direction, which
requires extremely low energy and extreme ease
of design because my belief is we’re going to have
hundreds of billions or a trillion of these devices
within fifteen years; that won’t happen unless it’s
easy to design something with these devices. So
my group right now is looking at something that’s
called the Field Programmable Things Array
(FPTA), which is the wireless counterpart to the
FPGA which is very successful in digital circuits.
Another activity in my group is pushing so-called
Terahertzelectronics. We’ve run out of spectrum

Your lecture at the 5th Mobile
Korea Forum hosted by the Financial News was
quite interesting. Can you tell us about your field
of study and your achievement in the field?
• Professor Lee_
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for most wireless, which is why wireless spectrum
options bring in so much money. And there’s an
unlicensed part of the spectrum that’s a thousand
gigahertz or so-that’s a terahertz-and the amount
of spectrum available near there is a hundred times
greater than the sum total of all wireless spectrum
in use by humans today. So if we can come up with
technologies that can use that frequency range,
we will be able to greatly expand the amount of
bandwidth that we can deliver. My goal in that
research is to provide future networks with terabit
per second data rates.
Then I have a third activity which is not as large as
the other two. Students are increasingly interested
in healthcare and bio and that sort of thing, and it

turns out that a lot of the work we’ve been doing
in sensing and amplification are directly usable
to solve many interesting bio-sensing problems.
In fact one of my former students has started a
company that has a 1024 pixel array where if you
have a cough or sore throat it’ll tell you within half
an hour why you have a sore throat; whether it’s
bacteria, whether it’s a viral infection. And then
it’ll be able to tell you what sort of medicine you
need. So pharmacies will now be able to-while you
wait-diagnose why you have a sore throat. This
kind of technology is just now becoming feasible,
and it’ll be a new age of humanity when everybody
will be able to take control over a lot of their own
healthcare.
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The history of Silicon Valley
So Stanford is one of the most
successful models of research-based universities in
the U.S.. From your point of view what is the main
factor that led to this kind of success?
• President Park_

Actually, there is no simple answer.
I get asked this question all the time. In fact, in
China I’m always asked, “How can we make
Silicon Valley happen here?” I get asked this all
the time. And after they talk to me they’re very
depressed. Because there are two bits of data they
need to be aware of. One is that many countries,
many cities in America have tried to do the same
thing and their belief is, if we give tax incentives
and a university is nearby, and we have industry
in an area where we can just add water, all of a
sudden, Silicon Valley will grow. New York’s tried
this, Texas keeps trying this, Oregon has tried this,
many states, many cities in the United States have
tried this, and recently MIT did a study to evaluate
how successful these have been. This report came
out I think a year and a half or two years ago,
and the numbers were very depressing. They said
100% of these have failed. Not a single success.
They didn’t really come up with a complete
answer, but they speculated some reasons why.
For me the answer is in the history of this place;
• Professor Lee_
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it’s a very strange history and it’s hard to repeat
the history. It’s not just the last twenty or fifty
years, it’s actually 150 years. It’s the gold rush, and
it trained people into being a little bit of a gambler,
and a little bit crazy. And it was not viewed with
shame if you failed, it was viewed kind of with
pride. There are very few parts of the world where
it’s okay to fail. Silicon Valley is one of the few
places where it’s kind of okay to fail. You don’t
have to kill yourself, you don’t have to change
your name and move away, it’s a very different
kind of place.
So there’s a risk-taking culture that’s been here
since the days of the gold rush. Now, the very first
high-tech start-up company in Silicon Valley was
actually started in 1906, and it was a company
called Federal Telegraph. It was started by a
Stanford student, his name was Cyril Elwell. And
almost no one has heard of this guy, but he was
the first real entrepreneur. In fact, he was hired
as a consultant because of another start-up that
was begun by a seventeen-year-old high school
student. And the high school student had been
killed in the San Francisco earthquake in 1906.
So his wireless company was in trouble because
the boy genius was dead. So the investors called
Stanford and said, “Our boy genius is dead, can
you find another boy genius?” And they said,

It’s the gold rush, and it trained people into being a little bit of a
gambler, and a little bit crazy.. And it was not viewed with shame if you
failed, it was viewed kind of with pride. There are very few parts of the world
where it’s okay to fail. Silicon Valley is one of the few places where it’s kind
of okay to fail. You don’t have to kill yourself, you don’t have to change your
name and move away, it’s a very different kind of place. So there’s a risktaking culture that’s been here since the days of the gold rush.

“Yes, we have one, and his name is Cyril Elwell.”
So Cyril Elwell took that over, and found that that
technology was never going to work. He came up
with a new technology, and the company, Federal
Telegraph, was a huge success. And by World War
I, Federal Telegraph had beaten General Electric
for a navy contract to build the world network
for the navy. So it was really amazing; from 1906
where they had nothing, by 1914, only eight years
later, they beat the biggest electrical company in
the world. General Electric had been founded by
Thomas Edison. This tiny, tiny Palo Alto company
beat that in eight years. It’s a really amazing
story. So Federal Telegraph became a magnet for
everybody not at GE to come to California and
study electrical engineering. So they trained a lot
of Stanford professors, a lot of Stanford professors
trained their students, and Federal Telegraph
became a very important magnet for high-tech
talent.
Then, Fred Terman-whose name I think you may
have heard of; Fred Terman is a very famous name
in Stanford history-he was the mentor of Hewlett
and Packard. Fred Terman interned at Federal
Telegraph before going to MIT. When he came
back, he used the success of Federal Telegraph to
encourage other students to do the same thing.
So it was that first success that encouraged later
successes including Hewlett and Packard and many

other companies. And it was a very slow growth.
Hewlett and Packard didn’t go public until the
1950s, even though they got founded in 1939. So
it was a very slow expansion, it wasn’t just boom,
Silicon Valley’s here.
• President Park_

What happened to this Federal

Telegraph?
After World War I, their technology
became obsolete. Many other companies formed
out of the debris of Federal Telegraph. Federal
Telegraph was eventually sold to ITT, which still
exists today, and so there still is a Federal division
in ITT, I believe. But companies like Magnavoxthey made TVs and stereos-Magnavox formed
from the leftovers of federal. Another company
called Jensen, which made speakers, also formed.
So many, many companies formed out of there.
The electronic television; a guy named Philo
Farnsworth had invented television when he was
a high school student. He came to San Francisco
because of the talent that Federal Telegraph had
produced. Because of the risk-taking culture
here, this was the only place where a high school
kid could get money from businessmen to fund
television research in the 1920s. So Silicon Valley,
long before silicon, was already a high-tech area
known for risk-takers; there were lots of people
who had earned money from the gold rush
• Professor Lee_
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who were willing to fund these things. Federal
Chinese communications was very, very important.
Telegraph was also funded by a lot of rich Chinese
Stanford developed the technologies for listening in
businessmen who had made money servicing the
on communications. Government contracts flowed
gold rush, selling laundry services and restaurants,
in at such a high rate that Stanford was almost part
tools and repair, and that kind of thing. So there
of the government for a while, the EE department.
was a group of rich Chinese gentlemen who also
I think by 1960, a third of the Ph.D.s in electrical
funded Federal Telegraph. It’s a very unusual story
engineering were classified. They were secrets.
that hasn’t really been written down in one piece.
So that tells you sort of what had been happening
And then World War II happened, and World
after World War II up to the beginning of the
War II was very important, because Terman
Vietnam War. Terman really grew Stanford’s EE
then was asked by the
department using funding
government to head up
from the government.
a research laboratory at
Harvard. The job of his
It was almost entirely by
Fred Terman encouraged his
group was to defeat radar
Terman, which is really
students to start companies
that was invented at MIT.
quite amazing. It shows
from
their
thesis
and
stay
in
So MIT was building
you the importance of
the
area,
and
then
to
come
radar, the Harvard group
one person’s vision and
was supposed to find
stubbornness. After he
back and give money to
weaknesses in the radar,
left the Harvard lab he
Stanford and to suggest new
and they would go back
took all the good guys
research directions. So he
and forth, back and forth,
from Harvard and brought
made sure there was constant
and hopefully figure out
them here, so many of the
conversation between industry,
the weaknesses before
faculty from 1946 to 1955
government,
and
Stanford.
Germany did. It was a
were former colleagues
He built up slowly, bit by bit,
huge success. But Terman
at the Harvard research
was very unhappy when
laboratory during the
of this community, which can’t
he discovered that MIT,
war. They all continued
be produced overnight. It took
Columbia, and Harvard
working together. They
decades; it took a half century
were getting hundreds
had already established
to happen. But the results were
of millions of dollars in
a good style, they knew
very
successful.
government contracts;
each other’s strengths
Stanford was getting fifty
and weaknesses, and
thousand. Fifty thousand
they made a very tight
dollars versus hundreds
department. And they did
of millions, and he thought that just wasn’t fair. So
amazing things, like bounce signals off the moon
he used his time during the war to become welland listen to Russian radar over the horizon and
known among the military and among government
use Russia’s own radar to spy on Russia. Things
officials. So after World War II he offered
that no one thought was possible, that was all done
Stanford as an R&D facility for the government.
here, thanks to Terman and his vision.
Government contract money flowed into Stanford.
The Korean War turned out to be incredibly
• President Park_ Stanford must have been very
important to Stanford because the need to spy
lucky to have Terman as a graduate.
on Russian communications, the need to spy on
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Incredibly. Terman was one of
these rare people who was not just a technical
visionary, he understood larger forces, he
understood politics, government, intramural
politics within a university. He understood how
to navigate around all the bombs that are always
existing in any institution, and figure out how to
make things happen. It was really quite amazing
how he was able to do that. A lot of people don’t
like him because he caused trouble. It was very
controversial; Stanford had thought of itself as a
liberal arts school-philosophy, literature, language,
and the arts. And here was this guy bringing in this
sort of foreign idea of ‘technology is important.’
That caused some friction. But he insisted on
his way and he pushed it through and he made
it happen. And he encouraged his students to
start companies from their thesis and stay in the
area, and then to come back and give money to
Stanford and to suggest new research directions.
So he made sure there was constant conversation
between industry, government, and Stanford. He
built up slowly, bit by bit, of this community, which
can’t be produced overnight. It took decades; it
took a half century to happen. But the results were
very successful.
• Professor Lee_

And then just as the government stuff was starting
to fall apart-this is where luck comes into playthe chip was invented. It took a while for the chip
to get to a level of sophistication that was useful
for ordinary consumers, and so what paid the bills
were the military and the government. And then
finally the consumer market kind of exploded.
Another important and almost never-mentioned
event took place that made Silicon Valley what
it is today. There was a venture capitalist(VC);
his name was David Morgenthaler. In the early
1970s, there wasn’t much VC activity in Silicon
Valley. But David had a bigger vision. He saw
electronics and technology taking off, and he
wanted to encourage that to take off at a higher
rate. He studied what was happening and one
reason it wasn’t going faster was that there were

government regulations that prohibited retirement
funds from cities investing in this kind of risk
capital. So he went to the government. He spent
two years in Congress, going up and down the halls
of Congress, bothering Congressmen, convincing
them to change the law to allow investment by
municipalities to take their retirement money and
put it into risk capital, some percent of it. That
resulted in a bill called ERISA: The Employment
Retirement Investment Securities Act. Overnight,
the amount of money flooding into Silicon Valley
VC firms went up by a factor of 100. And that
created the VC industry as it is known today. So
again, it’s the stubbornness of one man, pushing
this through against everyone telling him, “Stop
and go away, you’re bothering me.” It’s the vision
of one guy who changed history. And this little
law-which is not sexy-but it’s an important event
because that’s what opened the door to the bank
vaults, and without capital, you can’t make these
things happen. You can have risky entrepreneurs,
but without capital to turn those dreams into
reality, nothing will happen. David understood
that and he made it happen.
So now you had everything that you needed. You
had a university that was willing to train students
to take risk, you had students who were willing to
take the risk, you now had a government who was
willing to change the investment laws to enable
capital to flow in gigantic storm floods into the
private sector. And Moore’s Law and the chip
was a perfect marriage for that enlightened policy.
That led to fifty years of exponential growth, and
now we have multi-billion transistor chips that
consumers don’t even think twice about throwing
away.

On innovation of engineering schools in
Korea
You may have heard that the
Korean government and many people in Korea
• President Park_
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are thinking about how to create innovative
engineering schools in Korea. In the last twenty
years, Korean research universities enjoyed quite
a bit of advancement in terms of science journal
publishing, etc. We are a little satisfied with our
achievement, but we still think we need more
collaboration between university and industry, and
produce good start-ups and technology transfers.
So nowadays the Korean government is trying to
make some changes in the evaluation of university
professors and R&D programs. They are going
to put some pressure or emphasis on technology
transfers. I fully agree with that kind of direction,
but I worry about that because the governmentdriven evaluation changes made some superficial
changes in achieving what we really want. So what
do you think about that?
All I can say is I have my own
personal biases, and you’re certainly welcome to
ignore most of what I say because it probably will
be wrong, but micromanaging never works very
well. Although I think Korean training is probably
really good at that; you define the task with all of
the goals in mind. Koreans are amazingly good
at going to that goal and getting it done. The
Korean students we have here, if you give them
homework, the amount of work that they do is
truly extraordinary. They will work twice as hard
as the next guy to get the job done. What I find
in the Korean students I’ve encountered here
anyway-and it’s unfair to say that they’re all like
this, but there’s a general signal that I’ve extracted
over the twenty years that I’ve been here-if you
don’t define all the steps, if you say, “I have this
problem; please go solve it,” there’s a frightened
look, often times. They say, “Well how do I get
started?” and I say, “I don’t know. If I knew how
to solve it I wouldn’t need you. But here’s the
problem; please go solve it.” And many of them
will immediately go to the Internet and hope that
it’s already been solved somewhere else, and
that they can just modify that. Which is not bad
scholarship; I mean sure, there’s no reason to re• Professor Lee_
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invent something, but if they don’t find it on the
Internet, then there’s a real look of fear. They
really want you to say, “Step one is this, step
two is this, step three…” and they can do each
step. But what they are not comfortable doing is
making their own map. So if you give them the
map, they will follow the map, even if the map
tells them they’re going to go through fire and
tigers are going to eat you; they don’t care, they’ll
do it. But if they don’t have a map, they’re not as
comfortable creating a map.
I don’t know if that’s a widespread characteristic
or if it’s just selective data collection from my
twenty years of experience. But if it’s true that
this reflects a broader characteristic that is the
result of the way Korean students are educated,
then innovation is going to be challenging. I mean
innovation of the type that Silicon Valley is known
for. I’m not sure if Korea is really going to want
the chaos that comes with the Silicon Valley type
of innovating, because there’re so many stupid
things that happen in Silicon Valley.
There are things that I read every day and I go,
that is dumb, these people are really idiotic, that
can’t possibly ever work. And you know, most of
the time it doesn’t work. But there are very few
places in the world where you would be allowed to
do what these people are doing. So, having a light
enough hand to enable innovation to occur, but a
sufficiently well-structured innovative goal so that
you can measure whether or not you’re making
progress-that’s very tricky. So you have to agree
upon some way of measuring what’s going on.
Because without some way of measuring things,
you don’t have any hope of getting to the goal.
It’s an old axiom of American business that you
cannot control what you do not measure. So if you
want to control for a certain outcome you have to
measure the variables that are relevant indicators
of success.
• President Park_

More specifically, what is your

idea on how to make Korean universities or
engineering schools more innovative?

if you put smart people working on hard problems
that might have a big impact, even if they can’t
tell you exactly what it’s going to be good for, you
can identify one or two important uses for it, that
should be enough to allow you to go ahead and
give it the funds.

Well, there’s going to be several
levels to this innovation story. Part of it’s going
to have to do with the time scales that you’re
interested in. There’s some fundamental research
that we should be doing. Some percentage of any
If you take a look at the history of these important
enlightened technology policy should dedicate at
inventions, they were almost never a straight
least some small fraction of dollars to kind of crazy
line. Very few people know the transistor wasn’t
idea, blue sky research, because a researcher is
a straight line. That was because of, again, one
passionate about it; you don’t really know what it
man; there was a research director named Mervin
could become, but it will just advance fundamental
Kelly at Bell Lab in the late 1930s and he was not
knowledge. Don’t put
a physicist, he was just a
80% of your money there,
really good manager. He
but some small percentage
was looking at the Bell
should go there. Then
telephone system and
Some
percentage
of
any
there’s stuff that’s sort of
how fast it was growing.
enlightened technology policy
ten years out, twenty years
He looked at the reports
out, maybe five years out
of how unreliable the
should dedicate at least some
but that’s a little short for
equipment was, and
small fraction of dollars to
universities, but you’ll
he realized that if, by
kind of crazy idea, blue sky
have to look at these
the year 2000, Bell was
research, because a researcher
different time horizons
successful in wiring up the
is
passionate
about
it;
you
because they all deserve
whole Earth, there were
don’t really know what it could
to be considered. Mapping
not going to be enough
become, but it will just advance
the human genome-that’s
technicians to repair all
not a five-year program,
the machinery because
fundamental knowledge.
that’s a longer-term
it was going to break so
program that deserves to
fast that you would have
have the funding persist
everyone on Earth fixing
throughout that time. And
the telephone, all the time.
that also is something that you can measure; you
So he talked to all the engineers working on the
can measure the progress of how many sequences
mechanical relays that were the switching elements
you can do per hour, and show that steady
of the Bell system and said, “Look, the relays we’ve
increase. And that’s something that you can tell
built are as good as they’re ever going to be.” And
whether or not your investment was being used
Mervin Kelly looked around and said, “Oh look,
correctly and whether further investment makes
there’s some solid state stuff, it’s kind of primitive
sense.
but there’s no moving parts. We’re going to start a
solid state research group.” He hired Shockley, and
Because we’re not smart enough to know what our
said, “Okay I don’t know what it’s going to be, but
technologies are going to do twenty years in the
you guys just figure out non-mechanical ways of
future, we need to be humble about the ability to
making the Bell telephone system work.” And the
predict the precise future, and just take a bet that
transistor was invented out of that.
• Professor Lee_
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They built an accidental transistor, and that’s
what they won the Nobel with. That’s not the
transistor we use today, but it was a transistor.
These technology stories don’t have a straight
line. So the people who are managing and funding
these things have to understand that some of
the most important inventions in human history
didn’t happen in a straight line, didn’t turn out
the way the inventors saw, but there was enough
enlightened understanding that it was important,
and that even if we don’t know if it’s going to go
this way or that way, wherever it was going to go,
the destination was important and to fund it just
on that basis and to be able to measure whether
or not we are in fact on the way to a destination
that was important. That was critical. And that
was what Kelly was very good at. He measured
the performance of these guys; he would come
into the lab and say, “How’s it going? What have
you done? What are your new problems? Have
you solved the one from last week?” He could
get a sense of, are these guys stuck or are they
getting unstuck? And he knew how to encourage
them and he knew how to bring resources at the
right time, and that’s how the transistor was born.
Mervin Kelly is another one of these names that
we haven’t heard of, but he was an incredibly
important figure in the 20th century and in the
history of mankind.

On building a tighter relationship between
Korea and Silicon Valley
So you have talked about your
experience as the Head of DARPA. DARPA
encourages people to learn from mistakes and
to never fear failure, but Korea is one of the
societies where people are quite afraid of failure,
and it is not permissible. It is impossible to obtain
additional funding after an unsuccessful project.
The funny thing is that the success rate of R&D
projects from the government is more than 90%.
Because they never make a real challenge, it’s not
• President Park_

60

an easy answer, but how can Korea become more
open to failure for a creative and challenging R&D
environment? The culture should be changed.
That’s very hard to do. I had a long
conversation with folks at the Creative Economy
Panel and somebody made the comment that
Korean society had a problem because of this risk
aversion, but I have a different viewpoint. I think
Koreans are very logical and very rational. You
only take a risk if you’re not going to lose your life,
right? Now, Korea is 50 million in population? If
you take a look at who employs people in Korea,
you don’t have a large number of start-ups that
can absorb people. So if I’m a recent graduate
of Seoul National University or something, I’m
not immediately just going to go to a startup
because if I have a job offer from Samsung, where
I can get a good salary and there’s guaranteed
employment for a long time. I’m not going to go
to take a risk on a job where it now takes me out
of the competition for a Samsung job. [If] I spend
time at a four-year start-up and it fails, then I can’t
feed myself, I’m dead. So I think Koreans are very
rational people. I think they are making the smart
decision. The only reason why things are different
here is that we have a bigger population so there’s
more places to absorb people who fail. So without
that cushion, society will not evolve to accept risk
because it would be foolish. And it’s only because
the weird history of California created this cushion
for people who fail that enables this to survive.
When people say Koreans are so conservative,
so risk-averse, I say, no, that’s not a bad thing.
They’re doing the smart thing.
• Professor Lee_

So you think Koreans don’t have
to try to be like Stanford or Silicon Valley?
• President Park_

Yes, I don’t think that transplanting
the model necessarily makes sense, because the
conditions are very different. As I say, it’s not
just a matter of trying to copy the last twenty
years or some magical formula for university and
• Professor Lee_

government and suddenly you have Silicon Valley,
it doesn’t happen that way and it’s because there’s
a long history, there’s the cultural part of it which
is very different. And there’s the other options
question. What other options do people have?
And if those other options are not attractive, the
smart call is not to do that.
But the reason why the creative
economy agenda becomes important is that
Samsung doesn’t produce
enough jobs, so we need
to create more qualified
jobs.
• President Park_

growing, then you have a serious problem, and
if a nation is dependent on these giants, and the
giants get sick, then the whole nation gets sick.
To me, that’s the most important motivation for
looking at the creative economy; to try to diversify
the intellectual capital and put it in areas that
might become the future Samsung opportunities
and take place of whatever technologies we have
today. And you don’t want to miss those.

How do we make that
happen? In the country
of the size of Korea and
in a culture that does
To me, that’s the most
not reward risk? To me,
important motivation for
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the easiest answer is to
•
looking
at
the
creative
right. Now you’ve brought
connect Korea to Silicon
economy;
to
try
to
diversify
up a very important point.
Valley in a much tighter
I worry about countries
way. Rather than trying
the intellectual capital and
like Korea that have a
to recreate a version of
put it in areas that might
reliance on small numbers
Silicon Valley in Korea,
become the future Samsung
of big companies. I
which might take a long
opportunities and take place of
worry about any industry
time with no guarantee
whatever technologies we have
that has a big reliance
of success, why not
today.
And
you
don’t
want
to
on a small number of
just combine Korean
miss those. To me, the easiest
players. On the one hand,
activities in a tighter way
having a small number is
with organizations and
answer is to connect Korea to
good because you have
geographical locations
Silicon Valley in a much tighter
economies of scale. The
where it’s already been
way. Rather than trying to
problem, the risk, is that
successful in the ways
recreate a version of Silicon
if fashions change, if
that Korea wishes to
Valley
in
Korea.
technology changes, big
have? There’re quite a
companies do not adapt
few Koreans in Silicon
quickly enough. Suddenly
Valley who have done
they go from being on
entrepreneurial things and
top to being in the history books. And if you take
who have a great fondness for their mother country,
a look, this has happened over and over again,
who would love to have tighter connections. And
and books have been written about this, you
this in fact was one of the recommendations that
know, The Innovator’s Dilemma and so on and so
the Creative Economy Panel had? I don’t know
forth. So when you get to the scale of a company
if you’ve heard of Steve Kahng, who was the
like Samsung, the danger is if the age of the cell
founder of Power of Computing in the 1990s. He
phone ends, or if Moore’s Law stops, then what
got a license from Apple to make an Apple clone
happens? If the company’s made its entire bet
and until Steve Jobs came back and killed Power
on these sectors, and those sectors suddenly stop
of Computing, Power of Computing was a huge
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success story. Steve and I are social acquaintances,
he’s a very nice fellow, and he’s very strongly of
the opinion that Korea has a resource in the form
of Korean graduates and people who’ve moved
to Silicon Valley that could form the nucleus of
initially providing advice, but a social network that
could help enable people with ideas in Korea to
maybe do start-ups either in Korea or go global
by going through Silicon Valley and by people in
Silicon Valley having ideas that might work very
well in Asia, and Korea can be our gateway to the
larger Asian markets, which are very tough right
now because China seems to be crushing, killing,
and locking that up. So I think there is a huge
opportunity here for some synergistic relationships
between Korea and Silicon Valley and MIT, if
you will, and in other areas that have sort of this
innovation engine already humming along.
Recently some of the Korean
companies are taking root here in Silicon Valley
but not so many. So you’re talking about tighter
relationships and saying many more companies
should be coming to Silicon Valley?
• President Park_

Yes, I think so. And I think that
more collaborative research, even at the academic
level, would be a good thing because you then
have an opportunity to get Korean researchers
accustomed to thinking the way Stanford
researchers do. My students are crazy; at MIT I
never knew students picking a Ph.D. project on
the basis of whether or not they can do a start-up,
they would just pick a project because they liked
it. Here, students interview the professors! They
say, “Why should I work with you? What kind of
market is there going to be?” I don’t know! Why
are you asking this kind of question? But that’s the
way they think here, they always think about how
they can do the next Facebook. It’s not entirely
healthy, but I think that mixing a bit of that with
what the philosophy is in academic institutions in
Korea-I think that might be a healthy mixture. I
think that’s a potential win-win there.
• Professor Lee_
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On the policy for collaboration with Korean
researchers overseas
This is kind of related to that. So
the Korean government is working on advancing
science and technology via cooperation with
Korean scientists in the U.S.. Our institute,
KISTEP, recently proposed several policies to
attract Korean researchers living overseas, and
we want to accommodate to their needs. As a
Korean-American scientist who often makes trips
to Korea for collaboration, could you share with us
any new ideas about the issue of attracting Korean
researchers overseas?
• President Park_

There are ways to structure the
research. There are many things that Stanford
would like to do but we can’t, because even
though Stanford is allegedly a large university,
if you take a look at the number of faculty here
and the number of students we service, it’s very
difficult to do a complete research project from
beginning to end. What I would love to do is to
be connected with Samsung at a more detailed
level, or universities there that are interested in
medium to long-term research where we would
be able to couple our research ideas together and
do a complete demonstration of a whole system,
not just a little piece of it. It’s not so satisfying
to do one little corner of it. It’s very satisfying
to show the whole thing, like here’s a terabit
communications length that you could put into a
network in downtown Seoul today. That kind of
thing is very appealing to me.
• Professor Lee_

her uniquely powerful to figure out what’s the right
way to instrument the brain to get the answers that
are the most relevant. I just had a meeting with
her a couple days ago to find out her latest status
and I was really impressed. And she was talking
about how she was running out of resources in
people, and she has so many ideas that she wants
to track down, she just can’t possibly do it all by
herself. And I was thinking at that time that this
would be the perfect opportunity to engage her
counterparts in Korea. Everyone’s interested
in the brain, she’s got these fantastic ideas, and
even as she was speaking I could think of many
entrepreneurial activities that could evolve in the
short-term, out of just supplying the equipment
for other researchers. She’s having to build a lot
of the stuff herself. Well, that could span out into
an activity just supplying the equipment to other
people. And then the researchers are going to
one day, I’m sure, help treat certain things like
traumatic brain injury, Alzheimer’s, and various
other cognitive dysfunctions and building the

therapeutic devices and the diagnostic devices that
will emerge from research. Those have tremendous
potential impacts not only for human health but
economically. These are whole industries that she
can create.
So these aren’t things that she can do all by
herself. They’re not even things that Stanford can
do by itself. These are things that require global
outreach and a network of researchers that spans
much more than California. So as she was talking
I was thinking this would be the perfect thing for a
creative economy-like thrust.
It was quite insightful for me, and
I feel I should do more research myself on how to
make a creative economy in Korea.
• President Park_

Well I find Koreans very innovative
and very hard-working, and they’re making the
right decisions based on the macroeconomics and
the societal constraints they work under.
• Professor Lee_

I was talking to one of my colleagues who’s over
in the medical school, I don’t know if you know
Dr. Jinhyung Lee. I think she’s going to win a
Nobel Prize one of these days. She’s working on
brain mapping and she has the freshest collection
of advanced ideas that I’ve ever seen. When I was
at DARPA I talked to a lot of neuroscientists,
and her combination of understanding electrical
engineering and signal processing in bio has made
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it became the only nation that was once a recipient country and is now a
donor country and a role model for developing countries.
In recent years, however, there has been growing concerns over the Korean
economy, which had overcome a number of economic crises such as oil
shock, foreign exchange crisis, etc. The followings show that the Korean
economy, which is seen as a developed country, is still in danger at any time:
decrease of growth rate accompanying the economic growth; stagnant per
capita income of around USD 20,000 after 2007; decrease of employment
rate with a huge gap from the economic growth, etc. It seems that the
potential growth rate of the Korean economy, which is anticipated to be
3.5% in the 2010s, will be cut in half to 1.7% in the 2040s. Moreover,
notwithstanding the economic growth, an employment inducement
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<Figure 1> Trend of the Major Economic Indicators of Korea
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<Figure 2> Trend of the Major Employment Indicators of Korea

1. Introduction
Since the inauguration of the Korean Government,“Economic Growth” has
been the most important objective for which the national have endeavored
to overcome hunger and poverty, and to create a rich and powerful nation.
This has been the core subject of the last half century. Korea, whose foreign
trade was only USD 0.38 billion in 1960, entered the One Trillion Dollar
Club as the 8th member in 2011. Its per capita income, which was only USD
79, has increased to more than USD 20,000 during the same period. Thus,
Korea has grown as a major economic power nation. As Korea became the
24th member of the OECD Development Assistance Committee in 2009,
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coefficient over all industrial fields, which was 10.1 in 2005, has been
declining to 7.9 since 2011.
In addition, the world’s lowest birth rate and the aging of its population
are increasing at an alarmingly fast rate, which the Korean economy faced
before it stepped over the threshold of the developed countries. These
trends indicate that the future of the Korean economy may not be bright.
Based on the future population projection of the National Statistical Office,
it was anticipated that the aging index1, which was 68.4 in 2010, would be
119.1 in 2020 and 376.1 in 2050. It means the elderly population would
be more than the youth population in 2020 and 3.8 times of the youth
population in 2050.

<Figure. 4> The Rate of Export Increase of Korea’s Major Industries
Compared with That of the Previous Year
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<Figure 5> System of the Future Growth Engines Planning Committee
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Moreover, the growth of Korea’s major industries has stayed stagnant
because competitiveness of developed countries has renewed, and emerging
countries are also increasing. The rate of increase compared with the
previous year in petroleum products, dropped to 6% in 2013 from 38.7%
in 2009. In wireless communication equipment, the rate dropped to 11.1%
from 40.3% in the last four years. Automobile parts are no exception. Thus,
we are facing a difficult situation.
Under the motto of the realization of national happiness and a creative
economy, the Park Geun-hye administration has endeavored after
promoting start-up creation, job creation, etc., in order to overcome these
difficult domestic and overseas situations. In January, the “Creative Economy
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✽ General Support Team The Federation of Korean Industries, the Korea Chamber of Commerce and Industry, the Korea Employers
Federation, the Association of High Potential Enterprises of Korea, the Korea Federation of Small- and Medium-sized Businesses, the Korea
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and Planning, and the National IT Industry Promotion Agency
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Initiative Public-Private Partnership”was launched to act as a centripetal body
that will realize the Creative Economy, which is led by a private sector, and
diffuse the Creative Economy into provinces. In February, the administration
has also endeavored to produce tangible results, such as the announcement
of “Plans for Economy Innovation in 3 Years,”with the suggestion of three
promotion strategies, and 9 + 1 assignments, in order to realize the National
Happiness Era, etc.
In particular, the “13 Future Growth Engines to Realize USD 40,000 of
per capita income,” which the Future Growth Engine Planning Committee
announced last February, is significant in the sense that it suggested
concrete fields that should be propelled in order to realize the Creative
Economy. One hundred and twenty civilian experts from industrial circles,
research communities, and the academia have participated as members of
the Committee. As eight economic organizations and five research institutes
jointly discovered private-led growth engines, attention is currently being
focused on it.
This article intends to overview the selection process including the details of
new growth engines of the Creative Economy Era that the Future Growth
Engine Planning Committee suggested. Desirable promotion strategies
therefor are also being looked into.

2. Selection of Growth Engines by Past Administrations
The Korean Government has been promoting various large R&D projects
and growth engines in the last 20 years, in consideration of the fast
changing global trend and domestic technology and industrial conditions.
Since the 1990s, the Korean Government has tried to strengthen national
competitiveness, through the “Leading Technology Development Project”
(G7 Project) in order to secure science and technology competitiveness
that would equal a level of the Group of Seven leading developed
countries. Also, through the “21C Frontier Project”, basic research was
promoted. Moreover, the Korean Government has enforced a policy for
the discovery and development of growth engines, such as the “10 Next
Generation Growth Engines” to create future new industries (Roh Moohyun Administration), the “17 New Growth Engines” (Lee Myung-bak
Administration), etc. In August 2001, the Kim Dae-jung Administration
prepared the Plans for the Promotion of the Next Generation Growth
Industries and Development Strategy by 6T(IT·BT·NT·ET·CT·ST) in order to
win over China and convert the Korean economy into a knowledge-based
economy. In December 2003, the Roh Moo-hyun Administration announced
the Plans for Promotion of 10 Next Generation Growth Engines. The Lee
Myung-bak Administration set the Green Growth as its objectives in order to
overcome the global environmental and resource crises. On Jan. 17, 2009,
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[Table 1] Growth Engines Policies by Past Administrations
Type

Background and Features

Kim Dae-jung
Administration
(1998–2002)

Structural conversion into high value-added knowledge industry of the
developed countries; Growth and chase of China as the world’s factory

Knowledge-based economy; Emphasis on basic technology (source of
growth) through an ICT-centered R&D

• Global trend
• Growth of global market
• Possibility to achieve
competitiveness
• Nation’s strategic necessity

Roh Moo-hyun
Administration
(2003–2007)

Uncertainty of foreign economy;need for strategies to overcome per capita
income of USD 10,000, which had lasted for eight years

Innovative economy;emphasis on 10 strategic items and technology-centered
innovative activities (growth strategy)

• Global market / technology
change trend
• Global market size
• Possibility to achieve
competitiveness
• Strategic importance
• Ripple effect

Global environmental/resource crisis;preparation for aging and new growth
engines posterior to the global crisis

Green growth and knowledge economy with emphasis on relatively new
source of growth

• Global trend of technology
convergence
• Current market scale and future
market potential
• Technological level, potentials,
and human resource conditions
• Nation’s strategic necessity
• Ripple effect on related front
and back industry

Lee Myung-bak
Administration
(2008–2012)

Selection Standards

※ To take into account fields that have growth engine possibilities, such as education, finance, IT, BT, NT, etc.,as well as field to become an innovative
foundation of other industries
✽ Source Jang Seok In. (2003).“Plans for Growth Engines of New Administration and Policy Subjects thereof,” Presentation Materials for the 2nd Creative
Economy Forum

2_ Jang, Yoon Jong.(2013). “Evaluation of
Growth Engines of Past Administration and
Analysis of Foreign Cases.” Presentation
Materials in Establishment of Growth
Engine 3.0 Private Planning Committee.

the Vision and Developmental Strategies for 17 New Growth Engines were
thus announced.
With respect to the scope of the selected fields, the Roh Moo-hyun
Administration selected growth engine fields with a narrow scope, such as
the next-generation battery, intelligent home network, etc. On the contrary,
the Kim Dae-jung Administration and the Lee Myung-bak Administration
selected fields with a wide scope, such as new renewable energy, green
transportation system, etc. With respect to project promotion system,
both administrations promoted projects mainly through governmental
departments, whereas the Roh Moo-hyun Administration promoted projects
mainly through project groups. With respect to responsibility or driving
force, the promotion system of the Roh Moo-hyun Administration, which
was based on the project group, is evaluated to be more efficient than
others. However, since there presentative project outcomes, such as Wibro,
DMB, etc., were not promoted by the private sector but by the government,
they have failed in responding to changes in market situations in spite of the
success in technology development.2

69

3. Features of the Future Growth Engine in the Era of
Creative Economy
The “13 Future Growth Engines to Realize $40,000 of per capita income,”
which was announced following the Creative Economy paradigm of the
Park Geun-hye Administration differentiates from the growth engines of the
past administrations in a sense that the area selection was mainly promoted
by the private sectors, taking into account the possibility of contributing to
balanced development of the entire industrial ecosystem and job creation.
This is not to repeat precedents where the imbalance of the industrial
ecosystem worsened, and jobs were not created because the growth
engines of the past administrations only emphasized market potentials or
competitiveness. Thus, the selection of the “13 Future Growth Engines”
was based on growth potentials, competitive advantage, creative industrial
ecosystem, and ripple effects as shown in <Table 3>. The possibility of
global market participation of small- and medium-sized companies; the
possibility of the accompanied growth of large, medium-sized, and small
companies; employment inducement effect, etc., were used as important
selection indexes in order to compare the contribution to creative industrial
ecosystem, as well as the ripple effects of candidates for the future growth
engine.

[Table 3] Selection Process of Future Growth Engines in the Era of Creative Economy
Contents

Period

Remarks

Launch of Future Growth Engine
Planning Committee

2013.11.13

Participation of 130 experts in the industry, academy, and research
institutes from various fields such as science and technology, economy,
humanity, society, etc.

▼
Collection of Opinions of Industrial
Circles

2013.11.6–27

To collect opinions of industrial circles through eight economic
organizations

2013.11.13–27

To derive a total of 205 basic candidates

▼
Derivation of Basic Candidate
Groups

▼
Narrowing of Candidate Groups

2013.12.4–2014.1.21

To link and integrate similar or overlapped candidates (inter-fields or
within fields)
- To derive a total of 23 candidates

▼
Derivation of Candidates for
Future Growth Engines (Draft)

2014.1.23–28

To derive nine strategic industrial fields and four fundamental industrial
fields

▼
Debate Forum for Future Growth
Engines to Realize USD 40,000 of
Per Capita Income

2014.2.10

To collect opinions on the results of deduction of and promotion
direction for the Future Growth Engines from industrial circles,
research community, academic circles, etc.

[Table 2] Standards of the Selection of Future Growth Engines in the Era of Creative Economy
Standards of the
Selection

Details

Remarks

To be equipped with a market size to lead an
economic growth and to be able to create a new
industry and a new market

To take into account a global market size, an annual
average growth rate, etc., in 2020

To be able to lead the global market through
active investment in consideration of our
capability

To take into account the technology level, business
competitiveness (market share, etc.), and infrastructure
for market vitalization

Creative Industrial
Ecosystem

Possibility of startups, growth and private
investment vitalization based on the cooperation
among large, medium-sized, and small
businesses

To take into account the possibility of participation of
small- and medium-sized businesses, as well as the
possibility of cooperation among large, medium-sized and
small businesses

Ripple Effect

Possibility of the improvement of quality of life
through ripple effect on front and back industry
and the creation of good-quality jobs

Take into account the front and back effect on other
industries, size of the added economic value, job creation,
etc.

Growth Potentials

Competitive
Advantage

These “Future Growth Engines” were selected for three months through
the following processes: derivation of basic candidates; narrowing of
short-listed candidates; derivation of candidates (draft); acceptance of
opinion on candidates (draft); and decision of Future Growth Engines.
A total of 205 basic candidates were derived based on the 120 national
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strategic technologies that were included in the 3rd Basic Plans for Science
and Technology (2013) and the 30 Priority Science and Technology
of the Technological Strategy Roadmap (2013). These were derived in
consideration of opinions from the industries and mainly of the eight
economic organizations, which included the Federation of Korean Industries,
the Association of High Potential Enterprises of Korea, the Korea Federation
of Small and Medium Business, etc. The basic candidates were subsequently
narrowed into 23 through an in-depth analysis of 4 sub-committees
(creative convergence, future leading, public welfare, and high value-added
digital service). Finally, nine strategic industrial fields and four fundamental
industrial fields were selected through the analysis of the short-listed
candidates by the Future Growth Engines Planning Committee and the
collection of public opinions.

4. 13 Future Growth Engines in the Era of the Creative
Economy
It is evident that “convergence” among various fields was emphasized
in the selection of the Future Growth Engines. First, the convergence
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among ICT and other industries or technologies. It is beyond dispute that
the convergence among ICT and other technologies or industries is an
irreversible trend in future industrial development. ICT, in which Korea
enjoys superior competitiveness, is anticipated to create a great synergy
effect through its convergence with various fields. These facts were
taken into account in the selection thereof as one of the Future Growth
Engines. For example, the following are representative fields in which the
convergence of ICT with other technologies or industries was emphasized:
smart vehicle, realistic contents, smart system for disaster safety and control,
customized wellness care, etc. Second, industrial foundation, which would
create the synergy effects through the convergence with each industrial
field was selected. Four foundation industries (intelligent semiconductor,
convergence materials, intelligent internet of things, and big data), which
have great inter-industry effects, were selected along with nine strategic
industries that would grow as the major industries of Korea. In particular,
the four foundation industries are fields wherein the participation of smalland medium-sized businesses, is expected. These convergence strategies will
play a role for the even distribution of the benefits from the development of
Future Growth Engines to the society at large.

01
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5G Mobile Communication
Future Mobile Communication Technology and Service 1,000 times faster than 4G
Market
Potentials

It is anticipated that the 5G mobile communication will gradually replace
the existing mobile communication market (USD 1.1588 trillion in 2026)

Creative
Industrial
Ecosystem

Currently, telecommunication service providers and large-scale SI
businesses lead the mobile communication market. However, it is highly
possible that the small- and medium-sized businesses will enter the 5G
market based on technological development and market expansion

Ripple
Effects

It is anticipated that in 2017 to 2023, 5G will induce the production of KRW
542 trillion and an added-value of KRW 141 trillion, as well as create 1.56
million jobs. 5G will be able to diffuse its influence on entire industries
including the automobile, shipbuilding, steel, finance, publishing, etc.

02

Deep-Sea Offshore Plant
Newly applied system in order to efficiently produce oil and gas from the deep-sea

Market
Potentials

A global market for offshore plants in 2010 is estimated at around USD
145 billion. It is anticipated that the global market for offshore plants will
grow at an annual average of 6.7% and reach USD 504 billion in 2030. (It is
anticipated that the subsea field will grow at an annual average of 7.5% and
reach USD 327.5 billion in 2020.)

Creative
Industrial
Ecosystem

The offshore plant industry will create a high level of added-value and
inter-industry effect through a convergence with the knowledge service
industry, lead the major industries to create added-value through
technological innovation, contribute to market expansion for the major
industries, and help in the cooperation among large, medium-sized,
and small businesses through the localization of related materials and
equipment

Ripple
Effects

03

It is anticipated that domestic production will be increased by USD 8 billion
and 54,000 jobs will be created through the localization of materials and
equipment for offshore plants

Smart Vehicle
A vehicle that significantly reduces car accidents and maximizes passenger
satisfaction through the convergence of machine-centered car technology with
electricity, electronics, and ICT

Market
Potentials

It is anticipated that the global market for smart vehicles will grow at an
annual average of 7.4% (CAGR 2010 to 2019) and reach USD 301.1 billion in
2019. It is anticipated that the domestic market for smart vehicles will grow
at an annual average of 5.2% (CAGR 2010 to 2019) and USD 13.8 billion in
2019

Creative
Industrial
Ecosystem

It is required for small- and medium-sized businesses, as well as middle
standing businesses such as manufacturers of application components
including sensors, ECUs, actuators, etc., and various software businesses,
other than the existing materials businesses and part manufacturers, to
participate

Ripple
Effects

It is anticipated that the sales will amount to KRW 17.167 trillion and 24,765
jobs will be created. The import substitution effects amounting to KRW
5.1392 trillion will be generated by the development of smart vehicles.
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04

05

Intelligent Robot
Intelligent robots that will improve the quality of life through intelligent service that
is linked with ICT

Market
Potentials

The intelligent robot has a very high future growth potential through the
development and commercialization of new services. It is anticipated that
nations will fiercely compete to preoccupy the global service robot market
(market size of USD 53.6 billion in 2020).

Creative
Industrial
Ecosystem

As the robot industry needs substantial resources for technology
development and various parts and services, an accompanying growth is
possible through cooperation among the large, medium-sized, and small
businesses.

Ripple
Effects

As the robot industry is linked with various industries, such as the
manufacture, software, service, contents, etc., its effects on the front and
back industries is substantial, and it may create substantial added-values.
• It is anticipated that in 2014 to 2020 the intelligent robot will induce the
production of KRW 43 trillion with an added-value of KRW 12 trillion and
the creation of 200,000 jobs.

Wearable Smart Device
Wearable smart devices designed as a similar type of clothing or accessories

Market
Potentials

Creative
Industrial
Ecosystem
Ripple
Effects
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As wearable smart devices are being used not just for health and medical
treatment, but also for fields such as infotainment, it is anticipated that this
market will rapidly grow.
• It is anticipated that the global market for wearable devices, whose size
was USD 8.3 billion in 2013, will rapidly grow to about USD 135 billion in
2020 and USD 266.4 billion in 2024.
• Global businesses, such as Google, Apple, MS, Samsung Electronics,
etc., anticipate that the wearable devices will be the next biggest market
following the smartphone. It also anticipated that it will make substantial
investments therein.
The wearable smart device industry may be linked to various industries
such as SW, sensor, display, materials, etc. As such, the HW/SW, parts/
materials, large/small and medium-sized businesses may grow together
through the wearable smart device industry.
They may be applied to various industrial fields, such as clothes, fashion,
military, manufacture, transportation, infotainment, etc., and they may also
create various value-added jobs.

06

07

Realistic Contents
Realistic, participative, and customized next generation contents that maximize
immersion and realism by applying virtual reality, hologram, and 4D technology

Market
Potentials

It is anticipated that the global market for the realistic contents will grow
at an annual average of 26.1% from 2013 to 2020 (from USD 101 billion to
USD 512.9 billion) and the domestic market therefor will grow at an annual
average of 12.2% for the same period (from KRW 3.601 trillion to KRW
8.0601 trillion)

Creative
Industrial
Ecosystem

The realistic content service includes the C-P-N-D ecosystem and service.
Large, medium-sized, and small businesses as well as middle standing
business of equipment, telecommunication, platform, and contents may
grow together through the realistic content service.

Ripple
Effects

It may contribute to the creation of a new convergence industry through
convergence with other fields, such as broadcasting, movie, game,
communication, education, etc., and it may also create added values.
• In case of a media industry among the realistic contents fields, it is
anticipated that it will create 142,000 jobs in 2015 and 220,000 jobs in 2020

Customized Wellness Care
A new industrial field to realize wellness through convergence of IT/BT in order to
improve the happiness of an individual; a creative service to supply new products
and service with creative ideas

Market
Potentials

The size of the global wellness market in 2010 was USD 2 trillion, and it is
anticipated that it will grow at an annual average rate of 10%.
• In particular, the gene information-based customized medical market
in 2013 was USD 25.3 billion, and it is anticipated that it will grow at an
annual average rate of 15.2% and amount to USD 68.2 billion in 2020.

Creative
Industrial
Ecosystem

The synergy effects may be created by successful overseas expansion
through the development of an industrial ecosystem for accompanying
growth among large, medium-sized, and small businesses that secured
specialized technology such as ICT, BT, etc.

Ripple
Effects

It is anticipated that a health and wellness-related global health care
industry may create 400,000 jobs until 2020.
•In particular, it is anticipated that the customized medical industry will
create 57,575 jobs in 2020.
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08

Smart System for Disaster and Safety Control
System for real-time detection, forecasting, prevention, and response to various
disaster and safety factors in the business, facility, as well as in the regional and
national levels

Market
Potentials

A continuous market expansion is anticipated according to the increase
of natural disaster and man-made hazards. It is anticipated that it would
develop and become a convergence industry through the combination with
ICT technology, such as big data, Internet of things, etc.
• It is anticipated that the global market for disaster safety/security will
grow at an annual average of 5.4%, and reach at USD 491 billion in 2020.

Creative
Industrial
Ecosystem

As the industrial ecosystem of disaster safety and control is composed of
businesses and government as the consumer, and small and mediumsized businesses, including middle standing businesses, as suppliers, it
will be directly linked to the growth of such businesses.

Ripple
Effects

09
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10

The convergence of ICT, aerospace, robot, nano, and biotechnology is
possible. As all industries are linked, it is anticipated that it will create
substantial jobs.
• It is anticipated that 51,200 jobs will be created for next five years through
the rearing of related industries.

Renewable Energy Hybrid System
System to supply and control electricity by combining electricity storage devices
with more than two generation devices, which include new and renewable energy

Intelligent Semiconductor
A convergence part of the SW and semiconductor, which may provide a total
solution by implementing smart SW in one device of existing semiconductor
products

Market
Potentials

It is anticipated that the growth rate of the domestic market for SW
convergence semiconductor (17.7%) will be greater than the growth rate of
the global market for SW convergence semiconductor (10%).
• The developed countries promote strategies for the sophistication of
all industries and the securing of product competitiveness through the
convergence of SW and semiconductor.

Creative
Industrial
Ecosystem

Small- and medium-sized businesses, including large businesses,
may form a horizontal coexistence through the securing of an SWsemiconductor platform
• To preoccupy a SW-semiconductor convergence industry through the
creation of global innovative products
• To realize a horizontal advanced industrial ecosystem through an
“Research and Business Development (R&BD) Ecosystem”

Ripple
Effects

11

Its employment inducement effect is high, and it may create a demand for
high-quality personnel through R&BD and spin-off.

Convergence Materials
Convergence materials that maximize ultra-lightweight, high-performance, and
multifunction through a new physical and chemical bond

Market
Potentials

It is anticipated that the global market for renewable energy hybrid system
will grow at an annual average of 38% and reach USD 21 billion in 2020.

Market
Potentials

It is anticipated that the global market will increase by 2.7 times (USD
51.7 billion in 2013 to USD 139.4 billion in 2020) because of the increase in
demands for innovative materials in order to strengthen the industry

Creative
Industrial
Ecosystem

The accompanied growth is possible through the formation of a consortium
of large businesses that will take charge of the system, as well as smalland medium-sized businesses that will take charge of the part materials
and software. The complementary coexistence of individual new and
renewable energy source is thus possible.

Creative
Industrial
Ecosystem

The establishment of small- and medium-sized businesses based on
source technologies is an indispensable factor to develop the industrial
ecosystem, in consideration of the diversity of material technology that is
required by the industrial development.

Ripple
Effects

Its effects on front and back industries are substantial, and it may create
substantial jobs. It is anticipated that it may contribute to the development
of the local economy through the creation of an eco-friendly energy town,
etc.
• It is linked to a front industry such as the ceramic industry, metal,
machine, electrical electronics, chemistry, etc., as well as to a back
industry such as construction, shipbuilding, environment, etc.
• In case where the new and renewable hybrid systems of 2,000 MW and
KRW 40 trillion are installed by 2020, 21 jobs will be created per 1 MW,
and 5.4 jobs will be created per KRW 100 million. It is anticipated that
more than 20,000 jobs will be created by 2020.

Ripple
Effects

To develop a virtuous cycle model for national industrial development
(production · export · added value · employment · income · consumption)
based on the domestic and global market lead
• It is anticipated that the employment for smart convergence material field
will increase from 42,000 jobs in 2013 to 95,000 jobs in 2020 (net increase
of 54,000 jobs).
• It will be diffused to all industries, such as automobile and aviation,
electronics, plants, robot, mobile communication, etc.
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Intelligent Internet of Things
Hyper-connected Internet in which information is generated, collected, shared, and
utilized by linking everything, such as humans, things, space, data, etc.

Market
Potentials

It is anticipated that the global market will grow at an annual average of
26.2% from 2013 to 2020 (from USD 200 billion to USD 1 trillion) ,and the
domestic market will grow at an annual average rate of 33.3% for the same
period (from KRW 2 trillion to KRW 17 trillion)

Creative
Industrial
Ecosystem

It has been changing to an open ecosystem environment in which everyone
may easily develop and utilize services caused by the diffusion of smart
devices and broadband networks.
• It is possible for an individual, as well as for small- and medium-sized
businesses to realize a new service model based on the Open API and an
open platform.

Ripple
Effects

As the Internet of things is related to all industrial fields, such as humans,
things, space, data, etc., it will contribute to solutions for national and
social matters, as well as the strengthening of industrial competitiveness.
• IoT industry-inducement coefficient: production (1.8678), added-value
(0.6632), employment (0.7643/KRW 100 million)

Big Data
To create new values and solve social issues through the analysis and utilization of
a large amount of structured and unstructured data, which are rapidly increasing
through smartphone, SNS, Internet of things, etc.

Market
Potentials

It is anticipated that the global market will grow at an annual average rate
of 32% from 2013 (USD 10.9 billion) to 2020 (USD 71.5 billion)
• It is anticipated that the domestic market will grow at an annual average
rate of 31% from 2013 (USD 0.16 billion) to 2020 (USD 1 billion). SW and
service will account for 66% thereof.

Creative
Industrial
Ecosystem

Large businesses, such as telecommunication companies, portals, etc., and
small- and medium-sized businesses that specialize in data management,
social analysis, visualization technology, etc. may coexist and cooperate. A
number of public and private big data-based venture start-ups are being
established.

Ripple
Effects

It is anticipated that economic effects of KRW 10.7 trillion or more will be
generated, and about 520,000 jobs will be created through the utilization of
big data.

5. Proposal for Promotion of Future Growth Engines
It is time for the government and the private sector to cooperate and
promote the discovered Future Growth Engines in order to overcome
difficult domestic and overseas conditions and advance to the era of national
welfare based on the Creative Economy. First, all governmental departments
and the private sector should establish a practical implementation plan
together so that it can be executed as planned. We intend to point out
some important matters, which shall not be overlooked in the “Action Plan
for Promotion of Future Growth Engines” which is scheduled to be prepared
in the first half of this year, as well as the policy enforcement thereafter.
First, the government shall break from the “Strategy centered on
performance improvement and technology supply”, focusing on specific
industries, and rather promote the “Strategy centered on demand”, which
may form a new market in any fields. The Future Growth Engines cannot
be promoted only by the government-led technological development.
Even if it is important to commercialize the developed technology and
to step in the primary role for the development of the new industries, it
shall not be forgotten that, after all, it would be most important to lay the
foundation and remove obstacles to allow the private sector to endeavor
and continuously create profits within an open competition system.
Second, the system shall be innovated to allow Future Growth Engines
to grow through technological development, as well as supply a total
solution that includes the improvement of related laws and system, support
financing and tax, cultivate talents, construct infrastructure, etc. The said
total solution will be the most effective foundation that will help the Future
Growth Engines industrial ecosystem to firmly take root by simultaneously
influencing each and every step of the formation of the Future Growth
Engines, from idea step to technological development, industrialization and
growth as the major industries.
Third, all governmental departments including the Ministry of Science, ICT,
and Future Planning, shall suggest practical support plans for fostering
Future Growth Engine through an interdepartmental cooperation, which
the businesses can realize. There shall be no overlapping of roles among
governmental departments or exclusive department in promoting the Future
Growth Engines, which shall provide the total solution. The governmental
departments related to each and every step of the promotion of the Future
Growth Engines shall allocate roles in order to maximize the effects of
governmental supports, and engage in positive attitudes to cooperate with
one another. Also, they shall establish a comprehensive promotion system
and strategy in order to prevent the entanglement of the implementation
plans.
Fourth, the government shall periodically check the results of governmental
supports and flexibly respond to market conditions through a continuous
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interaction with the private sector. The global market for the future
industries is frequently changing become effective by periodically checking
whether the implementation plan by governmental department is being well
executed, and whether the governmental policies are flexibly changed based
on the change of overseas and domestic market conditions.
Korea, which the World Bank once designated as the most miserable Asian
nation, has performed a “miracle on the Han River” out of the ruins of a
cruel war. If the government and the private sector again cooperate based
on the past experiences, Korea could again be able to perform a “miracle
of cooperation” in order to attain the economic growth and improve the
national welfare. I envision that in 2020, large business, small- and mediumsized businesses, venture businesses, and the citizens will all be happy
through the promotion of Future Growth Engines in the era of the Creative
Economy.

R&D InI

Foresight in the Era of 100-Year Lifespan
- Advent of the New Healthy Humankind

Seungkyu Yi, KISTEP Associate Research Fellow

1. Introduction
The advent of the new humankind is approaching. In the Report on World
Population Aging 2009 of the United Nations (UN), it is foresighted that the
new humankind, Homo Hundred, requires changes in the general concept
of life cycle, generalizing 100-year longevity, as well as changes in the
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for healthcare in 2035. In this regard, future technology-based healthcare
system to solve the healthcare related issues introduced by Korea Institute
of Science & Technology Evaluation and Planning (KISTEP) in 2013,will be
suggested.2

[Table 1] Comparison of the Era of 80-Year and the Era of 100-Year Lifespan
Items

Aging

The Era of 80 Years lifespan (Present)
Object of Dispensation Welfare, Social Burden,
Negative Perception

Productive Being, Social Resources

Live Longer

Living Well

Employee

Joint Burden by Employee and Retiree

Passive, National Dispensation

Combination of Individual, Government
and Local Society

Preparation for Aging

Preparation by Individual,
Support of Public Pension

Public Pension, Private Pension,
Retirement Pension, etc.;
To construct various guarantee
systems

Family Composition

Couple-centered Concept

Deterioration of the Concept of
Marriage and Family;Single family or
community household

Isolation of the Elderly Household

To form an Autogenous Elderly
community

Perception of the Elderly
Meaning of Longevity
Burden of Welfare for the
Elderly

Health,
Welfare

Family
culture

The Era of 100 Years lifespan
(Future)

Welfare Type

Housing

2. Features of the Foresight of Healthcare Demand and
Countermeasures in the Era of 100-Year Lifespan
“The Foresight of Healthcare Demand and Counter measures in the Era
of 100 Years lifespan” is different from the existing foresight studies on
healthcare in that it included a quantitative analysis of a process to derive
future demands, established a structured demand area, and implemented a
systematic foresight as a countermeasure by linking and integrating various
technologies rather than utilizing a single technology.
The foresight activities contain difficulties based on future uncertainties.
Thus, the forecasts of a future demand, in many cases, are performed based
on the qualitative analysis results, such as related literature research, opinion
and anticipation of experts and consumers, etc. This forecast performed a
quantitative analysis of demands using national statistical data other than
the existing healthcare-related forecast. In addition, it also collected results
of the analysis performed in various resources, such as literature research,
forecast of experts and consumers, etc. This forecast intended to reduce
uncertainty factors and strengthen the objectivity of the forecast results
through the methods stated above. Unlike the existing individual issuefocused demand forecast, it also strengthened logical and structural features
by establishing a demand area by applying a matrix-type analysis tool
composed of health process and effect property by HT-value chain.3

✽ 100-Year-Old Comprehensive Conference Reference: Implication and Policy Direction of the Advent of the Era of 100 Years Lifespan(Lee, Su Young,
2011).

1_ Korea Council of Humanities Social
Research Institute (2011), “The Era of 100
Years lifespan, How will we live happily?”
2_ Korea Institute of Science &Technology
Evaluation and Planning (2014), “The Era
of 100 Years lifespan, Foresight of Demand
for Health Care and Countermeasures”
3 _ Health Care Technology: It may
be interpreted as health and medical
technology or as health-related technology.
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individual and the society. What kinds of changes will occur, and what kinds
of preparation should we make?
“Health” is in the center of changes that the new era of 100 years lifespan
will bring. The expansion of lifespan and changes in the lifecycle will
generate the changes in securing the environment for physical and mental
health of an individual. The changes for related system will be huge in order
to maintain and secure social stability, as the personal changes does not
occur only to a specific individual. In particular, the physical and mental
health of an individual is very important, as they will be serve as the bases
for the economic health (income security, etc.) and social well-being. The
“4th Science and Technology Foresight Survey” of the National Science and
Technology Committee and the Korea Institute of Science & Technology
Evaluation and Planning (KISTEP), which was reported in 2012, suggested
that 9 among the 25 trends were health-related trends, which will lead
changes in the future environment till the year 2035. It was reported
that they would appear in various aspects, such as population, society,
environment, and technology, etc.
Korea is one of the nations where aging population is rapidly increasing.
As the age at which the most people pass away reaches 90 years old, it
is anticipated that Korea will enter the era of 100 years lifespan in 2020,
at the earliest.1 This article will examine the future changes and demand

[Table 2] Methodology to Derive Demands for Health Care in the Era of 100-Year Lifespan
Analysis Methods
Meta-Analysis

Quantitative Analysis

Expert/Consumer Survey

Major Contents
• To analyze 40 data on future overseas and domestic forecast
• To derive a health care-related future demand area and to analyze detailed contents by area
•Statistical estimation using data such as population statistics, health insurance statistics, etc.
• To analyze the future change direction of six medical indices with respect to 53 diseases (field)
• Nineteen classifications of the Korea Standard Disease Classification, 34 classifications of chronic
diseases by the World Health Organization (WHO)
• (Hospitalization) medical expenses, the number of patients, treatment period, (outpatient) medical
expenses, the number of patients, and treatment period
• To analyze the future change of direction of medical index-related demand: increased rate, weight
• To survey 153 technological experts and medical demand experts from 17 institutions
• Twelve hospitals, four businesses (including research lab), and one research institute
• To derive the future demand area by 19 diseases
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[Table 3] Unit for the Derivation of Health Care Future Demand Area
Type

Detailed Classification

Medical Process

Value
Chain
Effect Property
by HT Value
Chain

Investigation Prevention/
Foundation
into a cause Promotion
Strengthening
of a disease of Health
Technology
Innovation

Diagnosis

Commercialization

Treatment
(Aid)

Safety
Control

Management
Health and
of Disease
Welfare
and Health
Service
State

Transfer

Use

Technology
To
To improve
Development
To increase
To
To
To improve
To
Effect
Paradigm Licensing
To reduce improve sensitivity/
and
industrialization improve improve convenience/ improve
Property
Change Improvement
expenses accuracy/ emotional
Increase in
possibility
speed
timing
ease
safety
precision aspect
Effectiveness

The existing technology foresight method was applied to suggest future
technologies by seeking scientific and technological countermeasures
for future demands. The technology foresight method was applied. The
foresighted future technologies were mainly focused on fragmented
demand settlement with the perspective of technology supply or product/
service. This foresight study also derived future technologies by applying
methods to forecast technologies such as technology monitoring, expert
survey method, etc. However, in addition to the methods stated above, this
forecast reflected the results of future trend-analysis such as focusing on the
individual patient as well as linking and integrating various technologies to
increase the efficiency of resolving the future demand. In addition, in order
to depict the future demand resolution process as a concrete situation,
scenario method was used in order to forecast the technology system.

[Table 4] A Process to Forecast the Future Health Care Technology System
Analysis Method
• To investigate data for 27 organizations
• To secure a list of 479 future technology

2. T
 o analyze the expert
survey and technology

• To survey 153 technology experts and medical demand experts from 17 institutions
• Twelve hospitals, four businesses (including research lab), and one research institute
• To analyze technology features and to classify categories of policy support perspective
• Related demand area, improvement effect of medical index, realization time/supply time, and
necessity of governmental support

3. T
 o derive the future
demand-related future
technology

• To compose a related future technology pool by demand area

4. To prepare a scenario

• To concretely describe the demand address process through technology application
• To participate in an expert group by demand

5. T
 o forecast a technology
system

3. Future Trends: Flow of Changes
Recent researches4 on future foresight are covering the topic of healthcare
heavily. The trends which cause future changes in healthcare area featured
in these studies may be classified into five: The first is changes in individual
and social perception for healthcare and increase in its importance. Through
this, the target of management, the area perceived as health, and the
period of health-management will be greatly expanded. The second is the
development of related technology, such as biology and medical science,
etc., wherein the scope of a solution will be greatly improved through
the improvement of individual and convergence technologies. The third is
changes in the health environment. Due to issues such as climate change
and environmental problems, related diseases and dangerous accidents will
increase. The fourth is changes in the related industry and medical processes.
As the medical service become more patient-oriented, methods of providing
service and network among participants will also change greatly. The last
trend is the increase in importance of economic aspect. This indicates that
the expenses and spending for healthcare will increase.

[Table 5] Trend of Health Care Field in the Era of 100-Year Lifespan
Mega Trend

Trend

Change in perception of health
care

(1) To increase the social influence of personal health
(2) To increase the importance of group health from the perspective of
social development
(3) To increase interests in emotional health
(4) To reinforce the importance of preventive health
(5) To reinforce the importance of wellness and to materialize a health
culture

Technology

Biology / Medical Science and
Technology Development

(1) To develop health care-related network equipment
(2) To develop technology related to information control and social
networking
(3) Development of new treatment and convergence of ICT with life science
R&D through BT/HT

Environment

Changes in health environment
because of the intensification of
climate change / environmental
problem

(1) Increase in frequency of occurrence of large-scale natural disasters,
accidents, and victims because of disaster
(2) Increase of infectious and new types of disease (increase of species and
occurrence rate)
(3) Increase of health-threatening factors because of food change
(4) Increase of diseases related to environmental pollution

Change in healthcare industry
and medical process

(1) To reinforce a medical service patient center
(2) To expand the medical service area
(3) To generalize digital health
(4) To vitalize integration among medical services
(5) Changes in medical service supply system and response subject and
new value network

To increase the economic
importance of health care

(1) To increase health care expenses (spending weight)

Society

Major Contents

1. T
 o compose a future
technology pool
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4_ “Future of Health (PSFK),” “The future
of healthcare in Europe (Janssen),” “COST
Foresight 2030 (COST EU),” “Policy for
Aging Society in the Developed Countries
(Institute for Health and Social Affairs)”
etc., 40 items

Economy

• To compose a system through linkage and integration of related technology by demand
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4. Future Demands: 20 Requirements in the era of Homo
Hundred

[Table 6] Six Fields of the 20 Future Demands
6 Fields

Change always accompanies new requirements. The 20 requirements of
future healthcare were forecasted in six fields. It was shown that healthcare
demand-occurrence fields (phases) will be expanded and its purpose (effect)
will be widely diversified for the new era compared to the past.
The demand occurrence phase was expanded to all fields of medical
processes. The requirements for the future demand were expanded to
prevention, diagnosis, prior state control whereas previously, the demand
focused only on treatment and posterior state control. This means
that providing the countermeasures in areas such as strengthening the
foundation, investigating the cause of the disease, safety management, and
welfare service, etc. are also necessary. The effects that are to be obtained
through resolving the demands also became diversified from physical health
to emotional health, convenience, safety, and cost saving, etc.
The 20 future demands are classified into six areas. First, it is required to
strengthen foundations in order to improve medical treatment accuracy.
Second, a customized precision medical treatment technology that is
optimized to individual features is required. Third, it is required to link and
integrate the systems related to the patients with the highest priority. Fourth,
it is required to have advanced management and enhance prevention while
still in a healthy stage. Fifth, a more convenient and comfortable method to
control and maintain health is required. And sixth, joint efforts are required
for a safer and healthier world. The results of forecasting these future
needs will act as a preliminary setup for how a healthy era of 100 years
lifespan shall be prepared, as well as providing an objective for necessary
countermeasures.

1. Foundation
reinforcement to
improve the accuracy
of medical treatment

2. Customized precision
medical treatment
technology
3. Integrated patientcentered medical
treatment
4. Prior control
and prevention
reinforcement

5. Convenient and
comfortable health
maintenance

5. Future Technology System: 35 Countermeasures for a
Healthy Era of 100-Year Lifespan
The 35 technology systems in eight fields are foresighted as countermeasures
that will settle the requirements of future healthcare. 174 future technologies
are included in the 35 technology system. It is foresighted that these 35
technologies will improve the efficiency settling the needs through a method
wherein various technologies are linked and combined. The foresighted eight
fields are as follows: ① various cutting-edge medical technological systems
that will improve the treatment level; ② a total system for major diseases;
③ a system that is nationally managed; ④ a globalized system for a specific
purpose; ⑤ a personally customized medical system; ⑥ various self-diagnosis
systems linked with medical institutions ⑦ a control system for family units;
⑧ various life space systems with smart health-care function.
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6. Joint effort for a safer
and healthier world

Name of Demand

Contents

Smart Supercruncher

To provide support for optimal decision making with big data
analysis and smart devices

Healthcare World-wide

Globalization of health care for quality improvement

Gaia and Human

To investigate and respond to effects of future
environmentally harmful factors on a human body

Neo Da Vinci Note

To investigate aging causes and new types of diseases

Microscopic Monitoring

Accurate and detailed diagnosis for customized individual
treatment

Medical fingerprint

Customized individual treatment based on big data

Generalist solution

Accurate diagnosis through various methods

Jungle gym

To realize a patient-centered integrated service with
multiangular medical access

Angelina Jolie's syndrome

Earlier and more active prevention

Early Bird w/ Eagle-Eye

Prior perception of disease likelihood and earlier diagnosis
of disease

Individual Health Patrol

Constant prevention/control service to improve access and
convenience

Anytime, Anywhere Diagnosis Service

Convenient health check/easy health management

Just Simple !

Various methods for the convenient treatment of a patient to
be conveniently treated

100-Eyed-Argus

Constant monitoring for the efficient management of disease
and health state

Mind-touch medical service

Medical service to promote emotional stability

Economy Class

Health care with reasonable expenses

Safety Zone

To reinforce the safety of health care technology/service

Fast Gunman

Swift medical response system for disasters and new types
of infectious diseases

Healthy Community

Medical welfare service of a community unit

Better R&D Productivity

Faster health care technology innovation

These foresight results of future technological systems will suggest the
direction of R&D and product/service development type for a healthy era of
100 years lifespan as well as leading to regulatory changes which shall be
accompanied in the course of social application.
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[Table 7] Eight Fields and 35 Countermeasures by Technology System

01

Cutting-edge medical treatment technology to improve the level of treatment
Innovative technology to minimize deviation from health state and to restore disease- or disaster-caused body
transformation as close to its normal state as possible

※ http://www.realviewimaging.com/

※ http://www.youtube.com/watch?v=eoUhrq9ylqU

Name of System

Major Contents

Major Future Technology

System to prevent
and initially manage
degenerative brain
nerves diseases

To determine the likelihood of disease by putting
together the biomarker change, gene information,
behavior habit, aging level, and other medical
history

Eighteen technologies such as the
technology to understand the aging
level through blood or a drop of urine

Next-generation brain
nerve restoration system

To restore the brain nerve cell structure using stem
cell, etc., and to restore functions using previously
stored memory

Seven technologies such as brain
implant technology for memory loss/
supplement, etc.

Smart early diagnosis
system for heart/blood
diseases

Monitoring of likelihood of disease through
biosignal; molecular imaging, etc.; precision
diagnosis, such as blood-moving robot, etc.;and
derivation of accurate treatment site and method
using 3D hologram

Seven technologies such as
cardiovascular biosignal analysis and
imaging process system

Treatment and
restoration system for
heart/blood diseases

Safe and accurate treatment through a combination
of new medicine, gene treatment, cardiovascular
biorobot and function restoration using artificial
heart / artificial blood vessels, etc.

Eleven technologies such as moving
micromachine for diagnosis and
treatment

Whole body scanning
imaging system for
diagnosis of urination/
reproductive organs
disease

Image diagnosis to improve the inconvenience and
aftereffect of sampling methods in urination and
reproduction fields, as well as to improve accuracy

Three technologies such as highdefinition 3D hologram technology for
medical treatment and diagnosis

Artificial pregnancy
environment system

To supplement or restore the pregnancy
environment by creating a uterus environment
outside a body or by transplanting an artificial
uterus within a body

Three technologies including the
artificial uterus/placenta technology
and so on

Smallest intervention
/ precision operation
method to minimize
aftereffect/surgery trace

Technology to minutely handle at the nano/cell level
and to restore the relevant site as close as to its
normal state as possible

Sixteen technologies, such as
surgery robot, which may simulate
ultraprecision site surgery and prior
surgery simulation

Artificial appearance
restoration system

Prompt solution for damage to body appearance
caused by accident using stem cell, body printing
technology, and so on.

Ten technologies, such as
manufacture/process of a body
adaptable to composite materials,
body printing, and so on.

Effect of future demand settlement
• To improve the accuracy and convenience of diagnosis and treatment through analysis and processing at a more detailed unit
• To expand the treatment effect and shorten the treatment period through an earlier diagnosis and initial treatment
• To improve patient convenience through technology development that uses minimal invasive methods such as imaging
diagnosis
• To improve the quality of life of a patient through trace minimization and appearance restoration, thus solving the major
cause of sterilization, etc. (including the emotional aspect)
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02

Total Systems by Disease
Plans for a series of technologies to respond to various additional demands generated because of disease and
changes based on the progress of the disease

03

National Level Healthcare systems
Health support system at the national level for a case in which the analysis of large amount of data is necessary
but it is hard to collect the data or to settle demands for health and medical treatment with social safety
network functions
Name of System

※ http://www.vgocom.com/
(Vgo: State Monitoring of people with Alzheimer’s disease using robots and images)

Name of System

Major Contents

Major Future Technology

Living support system for
people with Alzheimer’s
disease

Living support system to monitor the state of people
with Alzheimer’s disease and to minimize abnormal
behavior

Five technologies such as life-care
service robot, etc.

Total care system for
stress disease

Full-cycle care program composed of preventive
measures using natural substance drug and food;
periodic monitoring and diagnose of gene and
blood indexes for stress, depression, and addiction;
equipment for treatment of severe condition; etc.

Five technologies such as drug for
improvement and enhancement of
emotion and brain capacity, which
may be usually taken

Total treatment system
for degenerative arthritis

To provide treatment with optimal combination
by progress phase, based on gene detection and
treatment for early diagnosis and treatment for
degenerative arthritis, bionics technology for hard
tissue and rehabilitation for restoration of functions

Ten technologies such as research
on post-constructed dielectric and
utilization technology thereof, etc.

Total care system for
patients with urinaryrelated diseases

Total care system to support urinary functions for
patient with disorder in urination and kidneys, such
as the elderly and people with problem in behavior,
to solve cleanliness, and to prevent secondary
damages to kidney function, etc.

Three technologies such as robot-type
urination auxiliary equipment, etc.

Major Contents

Major Future Technology

National infectious
disease information
system which links the
overseas and living
environment

Response information dispatch system to collect,
save, and analyze related information from hospital
and living spaces (home, etc.) and to link with the
overseas system

Sixteen technologies, such as cell
culture vaccine, treatment data
exchange technology, etc.

National clinical
information system
for internal secretion /
digestive diseases

Large-scale clinical information collection and
utilization system to support for the complex cause
of investigation and intelligent decision making of
the treatment phase

Three technologies, such as
intelligent clinical information system

National information
network and emergency
response program for
brain nerve disease

Database for complex brain nerve images and
medical check-up, etc., as well as emergency
communication equipment and emergency response
program

Eleven technologies, such as agingmechanism investigation technology,
health care system with wearable
wireless device, etc.

National self-diagnose kit
program

To perform a basic check-up for major diseases by
linking related systems, such as a smart home, with
a health checkup kit provided for an individual

Seven technologies, such as the nextgeneration biochip technology for
biomarker diagnose

Fulfillment of future demands
• To swiftly and accurately respond to a disease, such as infectious diseases, etc., with ripple effects
• To collect and analyze various necessary data and to secure the foundation for a convenient utilization thereof, to derive a
cause analysis and treatment for disease, such as internal secretion / digestive trouble with a high complexity of acquired
factors and effects on environmental change and life-pattern change
• To collect and analyze various necessary data and to secure the foundation for convenient utilization thereof, for the
development of treatment technology for diseases, such as brain nerve disease, which is forecasted to highly occur
because of aging but has no treatment methods or swift and accurate treatment
• To improve convenience for basic medical checkup process

Effect of future demand settlement
• To improve treatment convenience for patients as well as the life of their family, by conveniently settling various additional
demands accompanying treatment process
• To improve treatment results with a full-cycle care program
• To resolve emotional anxiety caused by treatment uncertainty results by providing various mutually complementary
treatment
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04

Global Systems
Health care system for a case that it is impossible to implement domestically or in which demands may be
more efficiently settled through international response
Name of System

Major Contents

Rare gene customized
global clinical-testing
system

To swiftly implement global-scale clinical testing for
rare genes based on the global network

International standard
defense system for
infectious diseases

Standardized diagnosis, molecular dynamics
monitoring, information sharing and control, in
order to detect and prevent the proliferation of
disease caused by acute virus and bacteria

Major Future Technology
Four technologies, such as an
international medical information
integration system that uses the grid
method
Global acute virus and bacteria
defense system technology

Effect of future demand settlement
• To solve limitations on technology innovation because of insufficient domestic industry
• To efficiently respond to global diseases

05

Name of System

✽ Information on changes of molecule unit within body, health condition, symptom, living habit, etc., other than genome

Major Future Technology

Gene/Molecule diagnosis
system for early cancer
diagnosis

To diagnose a prior symptom or the progress
state of a cancer by collecting information on gene
features, molecule change, etc.

Twenty-two technologies such as
single-cell analysis

Cancer treatment library

Database for effects and application of various
cancer-treatment combination

Seventeen technologies such
as treatment based on cancer
mechanism by oncogenomics/
epigenetic gene expression control

Customized cancertreatment system based
on simulation

To perform optimal treatment through a simulation
for expected and side effects based on hereditary
features, health conditions, symptoms, etc.

Fourteen technologies such as Insilico
medicine, which may simulate body
movements and effects of medicine

Customized treatment
service for internal
secretion/digestive
diseases

To provide an optimal treatment combination in
consideration of the hereditary features, lifestyle,
cause of disease, etc.

Thirteen technologies such as
personalized artificial organ
3D-modeling technology

Personalized Health
Improvement Program

To provide methods to improve health in everyday
living by collecting genomic characteristics and
monitoring results of the health and disease state

Four technologies such as diseaserisk diagnosis technology by genome
information, and health education for
individual medical treatment

Latent disease prior
preparation program

To prepare countermeasures using biomaterial/
information for a swift response and treatment of a
latent disease by collecting genomic characteristics
and health, disease state, etc.

Nine technologies such as
preservation, proliferation, and
transplant of his/her own tissue

Personalized Medical Systems
System to accurately select various treatment library, personalized optimal prevention/checkup and treatment
method by collecting various information* based on the genome information and conveniently provide them

Major Contents

Effect of future demand settlement
• To reduce the likelihood of disease through accuracy improvement of health improvement activities
• Efficient and swift treatment of cancer at its early stage through an accurate early diagnosis and an advanced preparation
of countermeasures
• To improve accuracy, safety, and convenience of treatment through big data and simulation

※ https://www.23andme.com/
(“23 and Me” DNA analysis service (left) Report on the case of Angelina Jolie)

※ http://my.clevelandclinic.org/default.aspx
MyChart Service of Cleveland clinic
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06

Medical Institution-Linked Self-Diagnosis Systems

Effect of a future demand settlement

System to aid in the swift and convenient medical determination and action through the user’s verification of
basic bio indices and, in case of a suspicious state, by analyzing and automatically transmitting* information on
body fluid and images to medical institutions

• To accurately and conveniently determine the necessity of medial action
• To reduce demands for unnecessary treatment and errors in determination because of incorrect information or social
atmosphere
• To swiftly respond and take an expert’s action for disorders that cause unconsciousness such as sleeping, driving, etc.
• To improve the quality of life of the elderly through early diagnosis and likelihood of on-time treatment for urinary systemrelated health
• To extend the healthy fertile period by increasing the pregnancy success rate

✽ To be able to determine automatic/manual analysis and transmission based on demand types, such as object disease

07

Family Doctors
System to comprehensively analyze causes at the family unit level and to provide medical action for disease*
with a high likelihood of occurrence at the family unit or for a healthcare demand for which a connection among
family members are required
✽ Disease for which family history exists or which is easily spread among family members

※ http://www.animas.com/
(Mobile blood sugar measurement of Animas)

Name of System

Major Contents

Major Future Technology

System for self-diagnosis
and simplified body fluid
analysis and image for
infectious/respiratory
diseases

Self-verification of abnormality and, if necessary,
transmission of body fluid analysis results of body
fluid and image to medical institution

Ten technologies such as highly
sensitive distinction system for
pathogen-infected persons and
pathogens

Artificial-intelligence
help system for obesity/
diabetic patients

System to monitor the lives of obesity/diabetic
patients and to provide related information based on
artificial intelligence

Five technologies such as health
control technology by nano biomedical
sensor

Family doctor for
infectious/respiratory
disease

Family unit treatment and proliferation prevention
program in which a family self-diagnosis and
simplified analysis system is connected to national
data networks

Eleven technologies such as
treatment-information exchange
technology, etc.

Accident/health disorder
automatic report system

To transmit accident- and body-response disorders
to a medical institution for patients in a situation
such as sleeping, driving, etc., in order to provide
swift response

Five technologies such as ubiquitous
bioinformation monitoring technology
to control the daily state of health

Family cancer control
system

Total medical service such as prevention/diagnosis
for family of a cancer patient, post control and
prevention of recurrence for a cancer survivor

Six technologies such as molecule
information (Omics) and medical
science prediction based on past
health diagnosis data

Smart body-fluid analysis
system using urine
analysis results

In case where there is an disorder in the urine
analysis results through smart restroom, etc., to
determine the occurrence of diseases and likelihood
thereof, by transmitting such information to the
hospital database and synthesizing such information
on a patient’s genome data, etc.

Six technologies such as a mobile
device that analyzes lifestyle habits,
disease risks, likelihood of cancer,
level of aging, etc., through blood or
urination tests

Online diabetes family
control system

Service to predict the likelihood of disease by
synthesizing the health state and lifestyle habits of
a patient and his/her family, as well as to provide
countermeasures

Two technologies such as noninvasive
blood-sugar measurement technology

Wearable device and related system to secrete
pregnancy factors or to prevent miscarriage based
on uterus monitoring results; if a disorder is found,
to inform such facts to the patient and medical
institution

Three technologies such as a mobile
device to diagnose changes in
biofactors related to pregnancy and
to provide inform about the optimal
fertile period

Reproduction lifecycle
control program

In case where there is a family history of a disease
(cancer, etc.) that may influence pregnancy, the
program will be used for lifecycle prevention
measure by synthesizing gene information, etc.;
if the disease occurs, to prepare for measures to
enable pregnancy

Five technologies such as a plan for
cancer immunotherapy treatment
during pregnancy, healthy egg
preservation program, etc.

Pregnancy care system
for high-risk group /
difficulty in pregnancy

Name of System

Major Contents

Major Future Technology

Effect of future demand settlement
• To reduce the speed of social proliferation of infectious disease through the prevention and treatment of a family unit
• To provide plans for prevention, early diagnosis, and accurate treatment by analyzing more comprehensive factors based
on information (genome, living habit, history, etc.) provided by the family member
• To improve the efficiency of prevention/treatment through cooperation/connection among family members
• To prepare prior measures to minimize or remove effects of other pregnancy-related diseases
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08

Living Space Equipped with Smart Healthcare Functions
Healthcare space within the living space, which may be parallel with daily life

※ What Your Doctor Will Look Like In The Future
※ http://www.youtube.com/watch?v=Th0T_ZivxbU
※ http://www.youtube.com/watch?v=ZuFN9CurHqA
※ http://www.youtube.com/watch?v=ghPasvetv_U
(One-touch health monitoring system (left), smart tooth management system (upper right), and mobile ultrasonic device (lower
right))

Name of System

Major Contents

Major Future Technology

Selective of a health
smart home

No environmental hormone, minimization of stress
hormone secretion, health state monitoring and
option* based on personal state
✽Artificial intelligence defecation system for elderly
whose urinary system functions are weakened

Six technologies such as residential
environment support system

Shared health space
(apartment/workspace/
school)

To operate an unmanned health diagnosis system
that is linked to a medical institution, a rehabilitation
treatment program, etc., in a cohabitation area

Twelve technologies such as
diagnosis robot, patient-oriented
training system, etc.

Effect of a future demand settlement
• To eliminate the limitation of technological innovation caused by the lack of domestic scale
• Efficient response to global diseases

6. Suggestion for the Healthy Era of 100-Year Lifespan
Healthcare in 2035 may be described as H3 (Triple H: Homo Hundreds’
Happiness) healthcare. The first H (Homo) means a human-centered
healthcare. The existing system, which focuses on the technology supplier
and medical service transfer, will be changed to a system that will focus on
the consumers. The second H (Hundred) means healthcare that reflects a
new life paradigm based on lifecycle changes-so-called, 100 years lifespan.
Notwithstanding a prolonged retirement period, an all-encompassing
lifecycle healthcare will be also implemented for seniors who are physically,
economically, and socially healthy. The third H (Happiness) means a
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healthcare that pursues happiness. Ultimately, healthcare for a happy life will
be made active through physical health and interests, such as convenience,
emotional stability, wellness, etc.-matters that are difficult to convert into
monetary value.
Being healthy at 100 years old will not come from the mere passage of
time. How can science and technology prepare for this era? We are already
carrying out various researches and technological development composed
of the technological system stated above. However, we have much to think
of, as well as carrying out the missions stated below, in addition to R&D for
future technology.
First, we have to strategically support the future technology that improves
the medical index in terms of its development prospect, social conditions for
its distribution, etc. In particular, in case where the future demand response
including the medical index improvement effects is high but difficult to
develop technology early, a support for full cycle commercialization is
necessary to realize and disseminate such technology. With respect to the
35 systems, 108 technologies such as “wireless medical-alert system to track
the physiological symptom of a patient” will need the said support.
Second, instead of a single technology development, conversion to a
systematic approach through a convergence among technologies and
connection with related systems is required. As it takes time to develop
and commercialize technologies of related fields, we have to rapidly
implement the said conversion. In the implementation of a related R&D
project, the convergence or system implementation, as well as the objective
establishment shall be reinforced. The plan for the improvement of related
regulations should be also executed based on the progress of the said
development.
Third, the benefit scope of R&D and related evaluation standards shall be
changed. The evaluation weight for benefits, such as emotional stability,
sensitivity, wellness, and convenience. shall be also increased. Moreover,
the evaluation standards through conversion to monetary value shall be
prepared for, and the evaluation methods shall be improved.
Korea had the world’s fastest economic growth. Even if the problem of
aging is increasing at a very fast speed, there is no reason why we can not
transform into new and healthy humankind by efficiently using our capacity
to rapidly change such paradigms. By accurately forecasting the future and
strategically trying to prepare for aging problems, I hope Korea will become
a new power nation in global HT industry in 2035.
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Total System by Disease

Advanced medical technology
with improved treatment
•System to prevent and control degenerative brain
nerve diseases at early stage
•Next-generation brain nerve restoration system
•Smart early diagnosis system for heart/blood
disease
•Treatment/restoration system for heart/blood
disease
•Full-body scan imaging system for diagnosing
urinary-/reproduction-related diseases
•Artificial pregnancy environment system
•Minimum 98
invasion/precision operation technique
to minimize the aftereffect and operation marks
•Artificial appearance restoration system

•Living support system for people with
Alzheimer’s disease
•Total care system for stress-related
diseases
•Total treatment system for degenerative
arthritis
•Total care system for patient with urinary
system-related disease

Global System
•Rare gene customized global clinical
testing system
•International standard defense system
against infectious diseases

National infectious disease information
system connected with the overseas and living
environment
•National clinical information system for
internal secretion/digestion disease
•Brain nerve disease national information
network and emergency response program
•Self-diagnosis kit program for national health

Personalized Medical System
•Gene/molecule diagnosis system for the early
diagnosis of cancer
•Cancer therapy library
•Simulation-based customized cancer
treatment system
•Customized treatment service for internal
secretion/digestion disease
•Personalized health improvement program
•Latent disease prevention program

Control System for Family Unit
•Family doctor for infectious/respiratory
diseases
•Family cancer-control system
•Online diabetes family control system
•Reproduction lifecycle control program

Self-Diagnosis System connected with Medical Institution
•Self-diagnosis of bodily fluids/simplified image analysis
system for infectious/respiratory diseases
•Artificial intelligence obesity/diabetes patient help
system
•Accident/health disorder automatic reporting system
•Smart body fluid analysis system for urine
•Pregnancy care system for high-risk group/patient with
difficulties in pregnancy

Living space equipped with smart health
care function
•Optional health smart home
•Shared health space (apartment/
workplace/school)
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[Table 1] Recent Policies on Korean Unification

R&D InI

Policy

Recommendations for Improving the
Scientific and Technological Potentials in the
Future Unified Korea
On the Basis of Germany’s Case and Survey on the SENK (Scientists and
Engineers escaped from North Korea)

Trust-building Process on the
Korean Peninsula

•Three strategies and eight subtasks proposed to North Korea for the unification of Korea
✽ The three strategies are (1) solution of the humanitarian issues that affect North and South
Koreans, (2) creation of a public welfare infrastructure for the co-prosperity of the Koreas,
and (3) restoration of the two Koreas’ homogeny

Basic Plan for Inter-Korean
Relationship Development
(Legislation Pending)

•Ten mid- to long-term action items for the development of the inter-Korean relationship and
unification preparation
•Based on the Korean Peninsula Trust Process

1 _ Recovered economic growth: 1.6%
(1993) → 3.5% (2006); return to the position
of the world’s No. 1 exporter (2001);
improved output per capita in the former
East Germany: 35% (1991) → 77% (2007)

Unification is once again becoming a heated topic. The South Korean
government is diligently seeking talks and exchanges with North Korea based
on trust-building process on the Korean peninsula. North Korea, despite
having rejected President Park’s Dresden Declaration in March 2014, is
keeping lines of communication open―an intention that was demonstrated
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•Normalization of the inter-Korean relationship to establish the trust needed for codevelopment and unification preparation
•Achievement of sustainable peace on the Korean Peninsula
•Optimization of the unification infrastructure
•Search for a supportive link between a peaceful Korean unification and the Northeast Asia
Peace and Cooperation

Dresden Proposal
(March 28, 2014)

Sangjin Ahn, Associate Research Fellow, KISTEP
Seungkyu Yi, Associate Research Fellow, KISTEP

1. Introduction: Unification and the Importance of S&T
(Science and Technology)

Description

2_ Ranked third in the 2013 International
Trade Statistics (second in actual trade
statistics): Economic growth above the
EU average achieved and the highest
sovereign credit rating maintained.
3_ The economic value of the former East
Germany is approximately 70% of that
of the Former West Germany. This slow
economic development is attributed to an
underdeveloped industrial capacity. The
cost of the reunification is estimated to be
two trillion euros (1990~2010).
4 _ First and second: 1998~2007, third:
2008-2012, fourth: 2013~2017, and fifth:
2022 goal set with planning to follow.

when it agreed to have talks on the dispatch of a North Korean cheering
squad to the 2014 Asian Games held in Incheon, Korea. Albeit expected to
be a monumental challenge, the unification of Korea is now seen as only a
matter of “when”. What should be prepared for a unified Korea under such
an uncertain upcoming future?
As unification will be the outcome of an agreement between South Korea
and North Korea, it is essential to understand various aspects of North Korea.
S&T is an important part in that process. The German unification case,
known as successful, and the current status of North Korea can also tell us
its importance. A period of hardship was endured by Germany following
its unification, but the myriad issues it faced were solved,1 and since then,
Germany has held onto its status as a leading economy.2 However, the
under-developed industry of some parts of the former East Germany and
the resulting cost3 shed light on one of the crucial first steps the two Koreas
should take to unification; namely, the improvement of North Korea’s
industrial capacity. North Korea’s failed economic development policies,
among other causes, have put in place its current S&T-driven economic
system. In fact, North Korea had formulated S&T development plans in
advance of economic development plans at every five years since 1998.4
In 2009, the North Korean National Science and Technology Council
underwent reform to enable the formation and adjustment of S&T plans
at a national level. In addition, it should be highly noted that the National
Academy of Sciences was reorganized into a central economic research
institution of a significantly increased capacity. North Korea envisions a
powerful knowledge economy achieved with S&T, and has set its goal of fast
becoming S&T powerhouse by 2022. Since S&T has become the core of the
current North Korean economy, it is likely that the answer to the question
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of how North Korea’s industrial capacity can be enhanced in the process of
a contingent unification is the assimilation and utilization of North Korea’s
S&T systems.
The unification of a divided nation is an event of historical magnitude. Its
cost will increase exponentially if the trial-and-error method is employed;
with this, preparations and contingency plans will need to be made
fastidiously. As such, a case study of the German unification should make
for an invaluable lesson. Another useful channel offered to South Korea in
the same regard is the North Korean defectors headed south in increasing
numbers. The SENK(Scientists and Engineers escaped from North Korea) will
likely hold the key to the S&T integration of South and North Korea.
Korea is the world’s only divided nation. It is also the country dubbed as
“the miracle of Asia” for its expeditious economic growth. The world awaits
with much anticipation to see whether Korea will successfully overcome its
obstacle of unification and will achieve another economic leap―this time by
a unified Korea. This paper will draw on the presentations made at the “4th
KISTEP Future Forum: Future and Science & Technology of a United Korea”
in June 2014 and the findings of the research “The 2014 KISTEP Outlook
on Issues”5 to recompile the recorded advantages and disadvantages of the
S&T integration of Germany and existing studies on the SENK, to devise a
scheme for enhancing the S&T potential of a unified Korea in preparation
for unification.

2. S&T Integration of Germany: An Example to Follow or
Avoid?

5_ Korea Institute of Science & Technology
Evaluation and Planning (2014). "Forecast
on Science and Technology Strategies for
Reunification (tentative title)."
6 _ The pros and cons experienced by
Germany in the process of integration
were analyzed based on the systemic
similarities and differences of the preunification East and West Germany (refer
to the relevant analytical table).
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Three facets outlined Germany’s S&T integration: quick integration in a short
period of time, dissolution of East German S&T systems, and integration
aimed at efficiency. The starting point of Germany’s S&T integration was
the 1987 Agreement on Scientific and Technological Cooperation between
East and West Germany. Just two years later, on November 9, 1989, the
Berlin Wall collapsed, and the Unification Treaty was signed in August
1990, leading to the formation of the protocol “Research and Development
Prospects of the Unified Germany” as part of the Unification Treaty’s
implementation on November 11 of the same year. Intensive integration in
the individual sectors, such as government, education, research, and industry
followed. One key component of this integration was the assessment and
reform of some 130 East German research facilities from the fall of 1990
to the summer of 1991. Pertinently, Article 38 (Agreement on Academics
and Research) of the Unification Treaty contained seven clauses that
would dissolve East Germany’s centralized control of research facilities for
integration with West Germany’s S&T sector.
Germany’s S&T integration sought to address the poor efficiency of East

[Table 2] Key Details of Clause 1-7 of Article 38 of the Unification Treaty
•Academics and research are important bases of the nation and society of unified
Germany.
•Competitive research centers in East Germany will be maintained for academic and
research innovation.
•East Germany’s public research centers will be assessed by the Academic Policy Advisory
Committee.
•East Germany’s research centers will be standardized to match their counterparts in
West Germany.
•The East German Academy of Sciences and its research centers will be transferred to be
under the jurisdiction of the German government by December 31, 1991, if not dissolved
or reorganized.
•Financial support will be provided to the Academy of Sciences and its research centers
during the period of their transition until December 31, 1991.
•The German federal government and state governments will provide support to research
centers in East Germany in accordance with Clause B of Article 91 of the Basic Law
established and upheld by the federal government and state governments.
•West Germany’s research support system will be implemented throughout unified
Germany.
•Projects formed will be continued in support of R&D in East Germany
• Source Im, Hong-bae et al. (2001). Key Data on the Twenty Years of German Unification, Seoul National
University Press.

Germany’s S&T systems, especially the system of their innovation, caused
by centralized control, excess labor, and antiquated research facilities. East
Germany’s S&T systems were dissolved, rebuilt, and integrated for federal
management by West Germany. A prime example of this process was the
replacement of the East German Academy of Sciences, its research core, by
a new public research institution and the activation of university researches.
The following are the division and analysis of the pros and cons of
Germany’s S&T integration in the categories of higher education, research,
and industry.6 First, Germany’s S&T integration in the higher education
sector achieved success by avoiding dramatic structural reform and opting
for R&D (Research and Development) support focused on personal and joint
research support to increase the nation’s education and R&D capacity. East
German universities and laboratories consequently modernized, closing
the gap between East and West Germany. Examples of this effort include:
the University Innovation Program executed by the Federal Ministry for
Education, Science, Research and Technology in the early to mid-’90s for
a structural reform of universities; a university human resources reform
aimed at academic quality control, academic knowledge succession, and
gender equality in education; and an investment of DM 140 million in the
higher education sector from 1994 to 2002. Beginning in 1992, the German
Research Foundation executed the Key Research Support Project, designed
to increase the research capacity of universities. All universities in Germany
were the subjects of this project, and 16 universities in the former East
Germany benefited from the project between 1992 and 1996.
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of Science and Humanities (West Germany) assessed 130 East German
research facilities from the fall of 1990 to the summer of 1991, an action
that was followed by their restructuring. As a result, most research facilities
under the East German Academy of Sciences dissolved and were replaced
relatively quickly by new West German ones. The R&D resources of the
East German Academy of Sciences were transferred to universities and
public research centers for an efficient division of labor in S&T activities. The
second advantage of the S&T integration in the research sector was that the
restructuring of the East German scientific sector and the establishment of
new West German-style universities and research centers in the former East
Germany afforded the opportunity for upgrading the research facilities in the
former East Germany and homogenizing the research systems of East and
West Germany. From 1991 to the end of 1992 over 100 West German-style
research centers, including large national research complex centers, Max
Planck Institute, Leibniz Institute, and Fraunhofer Institute, were established
in the former East Germany. The third and last advantage was that the new
research centers were not subject to centralized control as their East German
predecessors were, and that they were given the freedom to branch out into
various fields of research for specialization. The unified Germany’s research
centers carried out research programs they set for themselves, and research
centers in the new federal states of Germany were able to focus on a
specific research field individually to avoid redundancies in and repetition of
existing research.
The integration of S&T in the research sector has also introduced a number
of challenges. The most prominent disadvantage of all was the loss of
research capacity from the large-scale dissolution of East German research
facilities. The restructuring to West German-style research centers transferred
only 50% of the East German researchers to new research centers, and the

[Table 3] Summary of the German Science and Technology Integration by Area
Area

Summary

University

•Qualitative and quantitative assimilation of universities in East Germany and East Berlin
•Incorporation into the national science system and international academic system
•Transfer of the Academy of Sciences’ research capacity to universities for an improved research capacity
•Adjustment of East German university locations and curriculums
•Open-university policy for more enrollments
•Systems of support for East German universities, for example, university innovation programs and scientist
integration programs

Research

•The core of Germany’s systemic conversion
: Integration of some 60 research facilities under the Academy of Sciences into the four public research domains,
that is, public research, the Max Planck Society, the Fraunhofer Society, and “blue list”
✽ A science academy, an agricultural academy, and a construction academy make up East Germany’s public
research sector.
•Results
: Basic research is regulated by universities, large public research centers, and the Max Planck Society.
: Applied research is regulated by the Fraunhofer Society as industrial research.
: 109 research agencies are newly built to take in East German R&D personnel.

Industry

•Dissolution of East Germany’s Kombinats and assimilation of their personnel
•Establishment of R&D corporations and new business support centers for R&D activation in the industry
•Policies for activating R&D in East German industries
: Support of technology business establishments and commissioned research in the East German region
: Benefits provided to East German companies as flexibility of support and procedural leniency

Despite this, however, the S&T integration in higher education has also
created several issues. Compared to the research sector, systemic and labor
reform in the higher education sector was slower because of the necessity to
keep universities in operation; the financial and infrastructural restructuring
that occurred was not sufficient to fully modernize East Germany’s
universities, curriculums, and research programs. A human resources reform
of East German universities meant a large-scale dismissal of faculty staff;
notably, over 90% of the staff members in charge of teaching social science
were terminated because of their strong East German ideological root,
and their positions were not completely filled until the end of the ‘90s. The
resulting gap between East and West Germany’s higher education models
detracted from the honesty of the integration. The student-teacher ratio in
East Germany was higher than in West Germany, and the general education
quality was made poor by a shortage of supplies, funds, and personnel.
A system was implemented to provide relief to East German professors,
but only ended up as a short-term measure. East German professors went
through a demoralizing period and the new Germany’s changing political
atmosphere was not in their favor.
The research sector was the second area of Germany’s S&T integration
examined in this research. There were three advantages in the integration
in this area, and the first one was that integration could take place in
a short period of time through a division of labor. The German Council
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[Table 4] New Universities and Research Centers in the Former East Germany (as of 1992)
Research Center

Branches

Number of
Personnel

Large national research complex
centers

Leipzig/Halle Environmental Research Center and 11 others

Max Planck Society

Jena University Radiology Research Group and 28 others

Leibniz-Gemeinschaft

Gresden Research Center and 38 others

5,500

Fraunhofer Society

Magdeburg Factory Automation System Research Center and 21 others

1,050

Helmholtz Association

Potsdam Geological Research Center and 10 others

1,400

State Government Research
Center

Roche University Organic Catalyst Research Center and 20 others

1,170

Adlerhof Physics Research Center and 10 others

1,726
795

• Source Im, Hong-bae et al. (2001). Key Data on the Twenty Years of the German Unification.Seoul National University Press.
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7 _ The industry of East Germany was
made up of kombinats, which were large,
self-sufficient factories. At the end of the
‘80s, there were some 430 kombinats with
approximately 8,000 subsidiary companies.
Each kombinat supplied itself with its own
materials, and networking among the
kombinats was inefficient.
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East German research institutions that were not changed to the new West
German-style research network were either put on a “blue list” (a list of
research facilities that were eventually acquired by the Leibniz Institute) or
absorbed by new research centers. The loss of research capacity occurred
in this process because of the difficulty faced by East German researchers in
adapting the new research areas as well as the revolutionary nature of the
restructuring itself. The blue-listed research centers were conducting research
at all levels, from basic to application, after the unification; however, when
the German Council of Science and Humanities recommended them to
focus on basic research, a large number of researchers were found to be
unsuitable for basic research, which caused the loss of research capacity.
The industrial sector was the third area in Germany’s integration of S&T,
which was examined in this research, with six advantages and three
disadvantages identified. The first advantage was a quantitative increase
in the industrial R&D capacity of the unified Germany. The shortage of
researchers in some industries of West Germany before the unification had
been a detriment to technological innovation, and East German engineers
proved to be a much needed human resource for the small and medium
companies of the united Germany. The second advantage was related to
Forschungs GmbH, a research corporation that was formed as a result of the
dissolution of East Germany’s national enterprises and kombinats.7 The third
advantage was the investment of 5% of West German companies’ R&D
budgets in East Germany, which resulted from a policy directed at involving
West German companies in the restructuring of the S&T sector of East
Germany. The fourth advantage was the creation of the S&T infrastructure
for Germany’s industrial research. The components of this infrastructure
included a technological innovation network that provides the companies of
East Germany with information related to S&T, a consultative body for their
technological innovation activities, and a center for the creation and transfer
of technologies. The fifth advantage was the involvement of East German
companies in the technical programs (Fachprogramme) of West Germany for
their adaptation of new technologies. This increased not only the industrial
capacity of East German companies but also their understanding of the
relationship between S&T and the capitalist market economy. The sixth
advantage was the application of West Germany’s R&D promotion policies
for small and medium companies to similar entities in East Germany. Such
policies included a subsidy to increase the number of R&D personnel and the
commissioned research by the Federation of Industrial Research Associations.
The three disadvantages of the integration of S&T in the industrial sector
were as follows. The first disadvantage was the privatization of East German
companies that resulted in the regression of Germany’s R&D framework
to one centered on small and medium companies. The dissolution of large
companies into smaller, private companies caused a rapid increase in the
number of small and medium companies in the former East Germany,

and as a result, the R&D capacity of East German companies was greatly
reduced. This complete restructuring of East German companies, in
many cases involving their shutdown, forced R&D in almost all industries
to be reliant on the German government for several years. The second
disadvantage was the loss of manpower resulting from East Germany’s
industrial restructuring and privatization. Less than 20% of East German
manpower remained in their respective fields. In the years following 1989,
30% of East Germany’s industrial and agricultural manpower, which is
equivalent to three million workers, was reduced. The third disadvantage
was the insufficient governmental support. Although a short-lived “research
personnel rehabilitation program” was implemented to assimilate the laidoff researchers of defunct companies into the higher education sector
to increase their basic research capacity, only 5% of the said researchers
received support through this program, and less than 4% has been
employed in the research sector.
The analysis of Germany’s integration of S&T in higher education, research,
and industry, outlined thus far from the point of view of national innovation,
indicates success in the form of a structural conversion from a centralized
control by the East German Academy of Sciences to a federal jurisdiction
of the united Germany, enabling the creation of a national S&T system
that is open and globally competitive. This triggered a paradigm shift in
research―the supply-oriented research by research facilities, universities, and
manufacturers under the East German Academy of Sciences was replaced
by market-oriented research aimed at achieving industrial competitiveness.
The Academy of Sciences was dissolved and replaced by West Germanstyle public research centers dedicated to their specific fields of research;
university research was made more rigorous; and the creation of businesses
that use new industrial technologies was promoted. This was to achieve
balanced advancement in public research, university research, and industrial
research. However, an issue exists in the fact that all the restructuring and
integration took place for the objective of a unilateral transplant of West
Germany’s S&T system in East Germany. In other words, the changes that
took place in the process of integration only occurred in East Germany. As a
result, a large proportion of East Germany’s meritorious human resources for
R&D were lost. The assessment of East Germany’s human resources for R&D
that took place after the unification was ill-prepared and very inefficient,
and as a result, talented East German professionals in the field of S&T
left the former East Germany after the unification in search of the ample
opportunity that was present in West Germany and other parts of Europe.
It is speculated that only 36% of East German human resources for R&D
remained in the former East Germany in 1993 after the unification. This led
to the creation of a perceptive atmosphere of defeat over the former S&T
sector of East Germany, ultimately making the replacement of lost human
resources for R&D difficult and hindering the increase in the pool of human
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[Similarity] External structures and
curriculums of East and West German
universities were largely identical.

resources for R&D. In the years following the unification, various policies
and projects were implemented in the former East Germany to prevent
further loss of human resources and to increase the R&D capacity, but a gap
in the S&T innovation of East and West Germany remains to this day. The
challenge in the acquisition of a pool of talented human resources in the
early years that followed the unification continues to obstruct the efforts
that are made to increase the capacity of the former East Germany for S&T
innovation. This signifies a failure to fully homogenize the S&T sectors of
East Germany and West Germany. Today, the head offices and the R&D
divisions of top German companies remain in the West German region, and
the East German region is largely utilized for production. Meanwhile, the
enhancement of the innovation capacity of the East German region is still
delayed.

[Difference] East German universities had
a party administrative division at every
administrative stratum. Directors, vicedirectors, and division managers were under
party control.

3. Survey on the SENK (Scientists and Engineers escaped
from North Korea)

[Table 5] Comparison of the S&T Systems of East and West Germany
Classification

Government

Characteristics of the S&T Systems of East and West
Germany
[East Germany] The MFT and National Planning Committee
were responsible for S&T policies, but the SED largely
took control of technology policy formation (strong political
influence on S&T).
[West Germany] Public research centers are freely operated.
Financial support is provided in various forms by the state
governments through the BMFT.

University

[East Germany] It is a societal constituent with political,
ideological, and economic purposes. Its ability to perform
organized R&D is inferior to that of the Academy of Sciences.
Its focus was on education.
[West Germany] It has established a close relationship
between research and education. It promptly responds to new,
important research agendas and social developments.
[East Germany] The substructures of public research centers
were organized and managed under centralized control
through the Academy of Sciences. Research included basic as
well as applied research.

Research

Industry

[West Germany] R&D is performed in all areas of research,
from basic to applied, through independent decision-making,
by public research institutions under the four categories
of public research, the Max Planck Society, the Fraunhofer
Society, and “blue list”.
[East Germany] The East German industry was made up
of Kombinats, which were self-sufficient plants. Almost all
industrial research centers operated under Kombinats, with
their research focusing primarily on product technology
development, leading to poor achievements in basic technology
research.
[West Germany] National innovation was achieved by setting
systematic R&D policies that are performance- and marketoriented in the key industries of automotive, electronics, and
chemicals.

Innovation System
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[East Germany] Government-led S&T system based on a linear
model
[West Germany] Decentralized federal administration centered
around a free economy.

Similarities and Differences
[Similarity] Cooperation in the S&T sector
had been taking place before political
unification.
[Difference] West German research centers
were functionally diverse and operated
freely, while East German research centers
were hierarchical and focused on functional
integration.

[Similarity] The public research domain was
the most well-organized and stable of the
S&T systems of East and West Germany.
[Difference] West Germany dispersed
research duties among various nonuniversity
research groups, but East Germany largely
relied on the Academy of Sciences for
nonuniversity research.

[Similarity] The industrial research
systems of East and West Germany were
characteristically very different, but they
shared the trend of successful development
of innovative small and medium companies.
[Difference] East German companies lacked
a supportive social substructure as well as
management acumen.
[Similarity] Despite the different innovation
systems of East and West Germany, both
countries’ S&T potential was greater than
that of other European countries.
[Difference] While West Germany created
a system of research centers that were
functionally diverse and independent,
East Germany incorporated hierarchy and
functional integration into its research
sector management.

The German unification shares similarities with the systemic conversion
of Russia, the commonwealth of independent states, and the Eastern
European socialist nations, as well as the socialist systemic conversion that
spearheaded the unification of Vietnam. This is because the S&T innovation
systems of both the socialist market system and the capitalist market system
function similarly. In a socialist market system, S&T innovation system under
a centralized control based on a linear model is in place, S&T innovation
activities revolve around supplying the military. On the contrary, a capitalist
market system creates the demand for a wide variety of technologies,
and the role of the government is limited to the correction of market and
innovation system failures. This is why the systemic conversion of a socialist
nation is inevitably met with the need for an adjustment of excessive military
supply, and a large number of human resources for R&D get lost in this
process.
Predicting the course of unification is difficult, but most experts on the
subject define one of the prerequisites to the successful unification of Korea
as the emulation of South Korea’s economic growth in North Korea while
minimizing the societal impact that the unification will bring. In the process
of a successful unification, the direction in which North Korea’s militaryfirst S&T system will change is expected to not differ greatly from that of
Germany and other socialist nations. As learned from the case study of the
German unification, one of the key preparations that South Korea must
make for unification is the minimization of the loss of North Korea’s S&T
potential to be used as a growth impetus of a unified Korea. As such, the
data on the settlement of SENK in South Korea should enable an attempt to
prepare for the utilization of North Korea’s S&T resources.
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The statistics record from the Ministry of Unification indicates that 25,315
North Korean defectors entered South Korea by June 2013. Of those,
1,776 are university graduates, and 503 are skilled workers, including
scientists, technicians, and professional military personnel. Because scientists
and technicians are not categorized as professional military personnel,
the Ministry of Unification’s basic analysis of North Korean defectors is
insufficient to verify the utilization of SENK settled in South Korea, and a
survey aimed for such verification has become necessary. In accordance to
this, a survey8 was conducted on the North Korea Intellectuals Solidarity, a
community of North Korean defectors who are considered as intellectuals.
Thirty SENK that belong to the North Korean Intellectuals Solidarity took
part in the survey. All participants had university-level education,9 and their
occupations in North Korea ranged from university professor to scientific
researcher and industrial operator.
To understand the utility of the sample group of North Korean defectors
that participated in the survey, the survey aimed to find out the level of their
satisfaction with their occupations in North Korea, the difference among
the social statuses associated with certain occupations in North and South
Korea, and their motives behind their defection. Of the respondents, 66.7%
indicated they were satisfied with their occupations in the field of S&T in
North Korea, and 93.3% indicated that the upper middle class life can be

[Table 6] The SENK by Education Level

Classification

Preschool

Kindergarten

People’s
School

Middle
(Former
Upper Middle
School)

Polytechnic

University or
Higher

Others
(Unknown)

114

680

4,703

660

859

383

7,734

Female

325

143

1,015

13,034

1,658

917

489

17,581

Total

660

257

1,695

17,737

2,318

1,776

872

25,315

[Table 7] The SENK by Occupation
Military

(Unit: 1 Person)

Laborer

Household
Support /
Unemployed

Volunteer

Arts and
Sports

Technical

Total

Male

307

572

3,332

2,873

69

65

180

238

98

7,734

Female

98

77

6,227

9,459

921

145

323

184

147

17,581

Total

405

649

9,559

12,332

990

210

503

422

245

25,315

• Source ministry of unification.
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Field
Technician

Others

3

2

7

5

8

2

1

Researcher

Polytechnic
Bachelor’s
degree

Total

335

Managerial

University
Professor

(Unit: 1 Person)

Male

Classification

[Table 8] Occupation and Educational Background of Survey Participants

8_ Purpose of survey: Demand and test
bed applicability identification for science
and technology policy formation after
reunification. Survey participants: Thirty
North Korean defectors with experience in
the science or technology sector. Survey
method: In-person interview conducted
by members of the North Korean
Intellectuals Solidarity Academic Research
Center. Survey duration: April 30 to May
30, 2014. Survey content: Occupations,
remuneration, social status, and quality of
life of SENK in South Korea; similarities in
the science and technology activities and
occupations of North and South Korea;
influence of professional experience
acquired in North Korea on the quality
of life in South Korea; everyday work
life of SENK in South Korea; and R&D
participation in South Korea.
9 _ The “high middle school” of North
Korea is equivalent to the high school
of South Korea, and it is compulsory.
Higher education includes vocational high
school and university (undergraduate and
postgraduate) education.

Master’s
degree

1

Doctorate

1

realized with an occupation in the field of S&T in North Korea. Comparing
the social statuses associated with occupations in the field of S&T in North
and South Korea, 50% indicated that the social status associated with an
occupation in the field of S&T in North Korea is higher than that associated
with the same position in South Korea. This led to the conclusion that
occupations in the field of S&T in North Korea did not influence (66.7%) the
respondents’ motive for defection. These survey findings indicate that the
treatment of S&T professionals in North Korea is more favorable than that of
the professionals in other categories. This is an understandable phenomenon
in North Korea that puts military first, where S&T serve as propaganda
tools. For those that indicated dissatisfaction with their occupations in the
field of S&T in North Korea, it was made clear that there is no freedom
of occupation in North Korea, and that they had to persevere with what
they do even if they had found them personally unfulfilling. Some survey
participants also indicated dissatisfaction with North Korea’s industrial
environment and living environment.
On the process of their settlement in South Korea, 63.3% indicated that they
had made an attempt to find work in the S&T field, but 50% of those that
gave such answer indicated that the expertise they acquired in North Korea
would lack utility in South Korea. The survey on the SENK indicated they had
tried to utilize their expertise acquired in North Korea by finding employment
in the S&T sector, but 73.3% of those indicated having experienced a barrier
in finding employment in South Korea. As the perceived reason for this,
the majority (66.7%) cited the difference in the education systems of North
and South Korea, while others cited “non-recognition of North Korean
qualifications,” “terminology difference,” “age,” and “preconceptions
regarding North Koreans.” The survey participants also pointed out South
Korea’s lack of a system to remove barriers that can potentially be faced
by North Korean defectors settling in South Korea. In particular, it was
indicated that programs offered to North Korean defectors at Hanawon (an
orientation facility designed to aid with North Koreans’ settlement in South
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<Figure 1> Perception of the SENK with Regard to Their Occupations in North Korea
Satisfaction with S&T Occupation in North Korea

Korea) are not conducive from them to find employment in the field of S&T,
which brings to attention that South Korea currently fails to support SENK in
their return to their niche in South Korea.
Of the SENK that answered the survey, 60% indicated they would not be
able to find employment in their field of expertise within 10 years. This
potentially forecasts the kind of large-scale loss of human resources for R&D
that occurred in the process of systemic conversion by a socialist nation
under a centralized control, i.e., East Germany, if the unification of the two
Koreas takes place through the South’s unilateral efforts. Of the survey
participants, 93% had no experience in the involvement in the South Korean
government’s R&D projects; as the reason, 46.7% indicated “ineligibility,”
and 36.7% indicated “no knowledge of systemic requirements.”
A survey was carried out on the same group of North Korean defectors on
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the employment barriers they experienced, application of their expertise,
and their satisfaction with settlement in South Korea to search for clues
regarding the level of South Korea’s readiness for a unified Korea. The
respondents’ level of satisfaction in line with their settlement in South
Korea was surveyed in the three categories, namely, income, social status,
and settlement in South Korea. The obtained survey answers were divided
into the two groups-those that utilized their S&T expertise in South Korea
(Group A) and those that did not (Group B)-to compare the two groups’
levels of satisfaction in line with their settlement in South Korea. In the first
category of income satisfaction, the result indicated that 50% of Group A
was satisfied with their income, while none in Group B was satisfied with
their income. Furthermore, none in Group A indicated dissatisfaction with
their income, while 40.9% of Group B indicated dissatisfaction with their
income. These findings indicate that the SENK’s level of satisfaction with
income after unification will be significantly influenced by the utilization
of expertise they acquired in North Korea. In the second category of
social status satisfaction, 50% of Group A was satisfied with their social
status, while only 22.7% of Group B was satisfied with their social status.

[Table 9] Difference in the Level of Satisfaction with Settlement in South Korea according to the Utilization
of the SENK
Number of Participants

Income

Group A (8 participants)

Very satisfied

1

Somewhat satisfied

3

2

Average

3

11
7

Somewhat dissatisfied

Social Status

Successful
Settlement
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Group B (22 participants)

Very dissatisfied

1

2

Very satisfied

1

Somewhat satisfied

3

5

Average

4

11

Somewhat dissatisfied

4

Very dissatisfied

2

Very satisfied

1

Somewhat satisfied

4

5

Average

3

10

Somewhat dissatisfied

4

Very dissatisfied

3

Furthermore, while no dissatisfaction was indicated by Group A, 27.3% of
Group B indicated dissatisfaction. This shows that the utilization of expertise
that the SENK acquired in North Korea after the unification may potentially
influence their perceived social status. In the third category of satisfaction in
line with their settlement in Korea, 62.5% of Group A indicated satisfaction
with the level of success they achieved in settling in South Korea, while only
22.7% of Group B indicated satisfaction. Furthermore, Group A indicated
no dissatisfaction, but 31.8% of Group B indicated dissatisfaction. Thus,
the utilization of expertise that the SENK acquired in North Korea after
the unification is expected to have a critical impact on the level of their
satisfaction with it.
In conclusion, the South Korean government must attempt to utilize the
potential of SENK after the unification by identifying the ways to utilize the
experience of SENK are currently in Korea but are not making use of their
expertise. The findings will set a starting point from which a wide range
of policy tools can be developed for the maximization of a unified S&T
capacity of Korea. In addition to other applicable solutions that will likely be
identified in future researches, the schemes presented in this research, one
of which is the involvement of the SENK in R&D projects in South Korea,
will contribute to a successful Korean unification. Of the survey participants,
53.3% (16 participants) indicated a desire to contribute to R&D projects
of South Korea. The same participants demonstrated their potential utility
in South Korean R&D by proposing research agendas for R&D projects,
such as the “Development of North Korean Steganography Decoding
Programs,” “Development of Advanced English-Korean Translation
Programs,” “Development of a System to Solve and Analyze Nonlinear
Problems,” “Development of a Preservative for Enhanced Kimchi Flavor and
Preservation,” and “Development of a Big Data Archive on North Korean
Resources.” This shows that SENK can be utilized to form a test bed to
increase the S&T potential of a unified Korea.

4. A Proposal for a Unified Korea: Efficiency and Potential
The policy objective of Germany’s integration of S&T was to achieve a
completely integrated S&T system by taking advantage of East Germany’s
S&T potential. As planned, the S&T system of the unified Germany became
homogenized, and the former East Germany became more advanced in
the area of technology. However, a complete homogenization of the S&T
systems of East and West Germany has not been achieved, and this is
understood as one of the main causes of the lagging industrial capacity in
the former East German region and the continuing cost of the unification.
At the time of the unification, East Germany’s S&T capacity was far inferior
to that of West Germany. The already insufficient R&D resources were
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concentrated in certain areas, and R&D productivity was low because
projects were overcrowded by a 40~60% excess of personnel. These key
factors had contributed to East Germany’s poor S&T efficiency. The other
factors that contributed to the poor efficiency of East Germany’s S&T system
include the political nature of its control; inability to learn from overseas S&T
achievements because of global isolation; and the failure to set the payment
for researchers based on the achievement. All of the aforementioned factors
hindered the creativity of researchers from bearing technological innovation.
Still, the benefit that the East German S&T system did was to introduce
potentials. One example of such potential was that East Germany’s R&D
expenditure in 1989 before the unification was equivalent to 2.8% of
its gross national product, which slightly higher than the 2.7% of West
Germany. Another example is that East Germany’s researchers-to-labor-force
ratio was 16 to 1,000. The ratio almost matched that of the West Germany’s
and greatly exceeded that of other European countries. These examples
suggest that the integration of S&T of the two Koreas should take place by
recognizing their differences, as well as their past achievements, efficiency,
and potential in S&T.
However, the survey on the SENK showed that it has not prepared yet to
take advantage of the unified Korea’s S&T potential through the integration
of S&T. There is no scheme in place to manage and utilize the potential of
North Korean scientists and engineers. A scheme devised based on the case
study of Germany and the survey presented in this paper will prevent the
loss of North Korea’s human resources for S&T in the early years following
the unification and allow their utilization in the unified Korea. It is clear that
SENK will make a crucial contribution to the formation of such scheme.
One of the ways to involve them in the formation of such scheme would be
to assess their expertise and retrain them in order to transit into the South
Korean S&T sector. Another way would be to promote policy research on
how to induce that transition and come up with relevant legislations. Now is
the time to maximize the S&T potential of the unified Korea.
South Korea is not rich in resources, but it managed to create the “Miracle
of Han River.” The potential lies with the people. Starting the preparation
to maximize the potential by utilizing SENK in South Korea should lead to a
unification that is more successful than that of Germany’s. It is imperative
that such preparation begin now.
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R&D InI

The Creative Economy and Innovation of
Engineering Universities

Jeongmin Shim, Associate Research Fellow, KISTEP

1. Are Engineering Universities Performing Their Due Role
in Society?
The university in the modern society takes on the responsibility of
understanding and foretelling the change in times; providing the catalyst
needed by society to progress continually; and producing the nation’s
intellectual assets. Universities in Korea have diligently fulfilled this
responsibility thus far. Engineering universities in particular have played a
fundamental role in enhancing Korea’s international competitiveness by
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producing well-educated human resources with proper economic knowledge.
However, over recent years, education and research in engineering
universities have faced changes as the economic paradigm converts to
“Creative Economy.”
Engineering universities must produce competitive and practical human
resources as well as develop applicable technologies that industry requires.
Nonetheless, industrial consensus abounds that engineering universities
fail to provide its students with the education required to prepare them
for the real-life work environment, citing the inaptitude of graduates and
curriculums that are not conducive to graduates to meet industrial needs.
The university’s neglect of its due role in the mere contribution to the
workforce is a problem. Still, the efforts, which being made to improve
education in order to produce the type of human resources which industry
needs, are insufficient.
This problem is not endemic to the education sector.
University policies formed around the Science Citation Index (SCI), which
are created in the early '90s, have greatly contributed to the heightened
quality of theoretic research of engineering universities. The negative result
of research products with no industrial applicability followed as an excessive
prioritization of the SCI led to a focus on theoretical research, leaving the
development of industrially applicable technology neglected. This has
come to influence the way faculties are assessed and create difficulty in the
hiring of new faculty in research areas that do not produce SCI research
papers. For example, writing an SCI research paper would contribute to
the recognized achievement of a professor than a teaching activity or and
industrial-academic cooperation activity would.
All of the issues above are the result of the lack of exchanges and
cooperation between industry and engineering universities that fail
to properly understand each other’s needs. This failure to understand
perpetuates “education within the confines of theoretics” and “research for
research” in engineering universities and prevents education and research
from contributing to the realization of a Creative Economy.
However, this does not signify a complete lack of effort on the part of
engineering universities. To better meet the industrial needs, engineering
universities are making engineering education more practical through
curriculum reforms and cooperation with the Accreditation Board for
Engineering Education of Korea (ABEEK) as well as bridging the gap
between the industry and the university through the Leaders in IndustryUniversity Cooperation (LINC). Despite such efforts, the extent to which
engineering universities can be changed is limited. Such a limit is imposed
by the fact that a change in the education and research system of an
engineering university shall be implemented through the university’s faculty
evaluation. The said faculty evaluation must also be changed in turn, but
it is difficult without altering the way government performs its university
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financial support evaluation and private university evaluation.
To push the engineering university into the forefront of the Creative
Economy, the field applicability of engineering universities’ education and
research must be increased and outstanding engineering human resources
produced to change the currently SCI-oriented engineering university
system. Written below is the in-depth analysis of the Korean engineering
universities, and is the solution for their problems.

time engineering teaching staff, and that engineering researchers also face
difficulty focusing on their individual research.
On the other hand, the statistics on the employment rate of four-year
engineering university graduates show a rate (71.1%) higher than those
of natural sciences (52.5%), social sciences (53.7%), and cultural sciences
(47.8%). Moreover, the statistics of the Korean Federation of Science
and Technology Societies show that engineering graduates in the labor
market show a high level of satisfaction with their chosen major, and that
engineering graduates show a strong desire to work in their respective
fields.
The outline of the Korean engineering university presented thus far is largely
positive and saves a few negative elements. What are the current issues of
the Korean engineering university, and what are the required changes then?
The current status of the Korean engineering university can be analyzed in
further detail as follows.
First, a close look at the educational system of the engineering university
reveals a disconnection between the provided education and the work
capacity which industry requires.
In terms of basic and specialized knowledge, engineering universities are
no longer a place where competent engineers are developed but where
students merely attain credentials required for employment with large
enterprises. Students tend to choose subjects that are easy to pass, and this
prevents them from acquiring in-depth engineering knowledge. As [Table 2]
shows, the credits acquired by Korean engineering students are significantly
lower than what is acquired by students of major engineering schools in
other developed countries at roughly half the points. Also it is worth noting
that the number of hours, Korean university students (including engineering
students) put into studying their majors, is roughly 1.98 hours per week,
whereas 3.94 hours per week are spent studying English for improved
employment prospects (KRIVET, ‘14).
The lack of engineering knowledge leads to insufficient capacity and
problem-solving skills for field work.
A Delphi survey conducted on the human resources managers of major

2. The Current Status of the Engineering University
The general analysis of engineering universities in the categories of students,
full-time teaching staff, employment rate, and student satisfaction is as
follows.
The 2013 College Information showed that there were 196 four-year
universities in Korea. Of these, 156 had an engineering faculty. Of the
total student population of 1.5 million, 400,000 (25%) were engineering
students. Korea produces more engineering graduates each year than
Germany and France with 69,000 graduates each year (OECD, ‘11). In
Korea, there are 13.6 engineering graduates for every 10,000 people. This
ratio is significantly higher than the 3.3 and 5.5 of the U.S. and Germany,
respectively.

[Table 1] Number of Engineering Graduates by Country (OECD, 2011)
Classification
Engineering graduates (10,000)
Population (10,000)
Engineering graduates per population
of 10,000 people

U.S.

Korea

Germany

France

U.K.

Canada

10.1

6.9

4.5

3.5

2.8

1.2

31,023

4,978

8,228

6,014

6,235

3,376

3.3

13.8

5.5

5.8

4.4

3.7

Full-time staff made up 70.2% of the Korean engineering universities’
teaching staff. This figure is higher than the average of full-time teaching
staff population of Korean universities (66.9%) and also higher than the
full-time teaching staff populations in natural sciences (68.1%) and social
sciences (64.7%) but lower than medicine (73.6%). However, there are 29.8
engineering students for every one full-time professor. With the exception
of social sciences (31.2%), the engineering professor-student ratio is higher
than those of all other subjects. This ratio is significantly higher than the
average full-time-professor-to-students ratio in higher education of all OECD
countries (15.6%). What this indicates is that a professor who is focused
on individual students is difficult to achieve despite high number of full-
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[Table 2] Comparison of Acquired Credits in Engineering Universities of Korea and Other Countries
Korea
Classification

Proportion of
mandatory majored
subject in majored
credits

(unit : %)

Overseas

Highest

Lowest

Average

Stanford

Georgia
Tech

Wisconsin

FAU

RWTH
Aachen

71.3

25.1

47.3

81.5

72.1

72.8

87.5

85.7

• Engineering curriculum study of 20 Korean universities (KIAT, 2013)
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Korean companies in 2010 indicate that the ability newly hired engineering
graduates lack the most is practical work capacity. This lack of practical work
capacity and problem-solving skills is attributed to a text-oriented, singledirectional education of engineering students.
As of 2012, 81.2% of four-year engineering universities have, as part of
their curriculums, field training components to instill in students practical
work capacity. However, the finding of companies to host students as
interns and the management of field training remain the responsibility of
the professors and largely reliant on said professors’ peer networks. Another
reason why field training remains ineffective is the failure to expand the
infrastructure required for field training. An example of such failure is the
universities’ nonprioritization of investment in materials required for field
training. Because of the issues explained above, Korea currently ranks 23rd
in terms of the development of quality engineers and 41st in terms of the
cohesion of university education and social economy in a study conducted
by the International Institute for Management Development. Of the 60
countries included in this study, Korea is placed at the mid-lower end.
The second issue of the Korean engineering university―the nature of
research―is as follows.
An important function of the engineering university is the development of
practical technologies that businesses require. However, the disconnection
between the engineering university and the industry brings about little
practical research and the failure to utilize valuable research products. In
the area of royalty profit generated from R&D investment, engineering
universities in the U.S. generate a profit of 3.38%, but in Korea, polytechnics

<Figure 1> Engineering University Evaluation System

Value of SCI-based
achievement
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• SCI research paper
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• Education, applied
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• Financial project support
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University financial project
evaluation
University evaluation by the
media
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Professor achievement
evaluation

and four-year engineering universities generate a profit of 1.45% and
1.05%, respectively, both less than half of the rate achieved by their U.S.
counterparts. This appears to result from insufficient University-Industry
collaboration in research that would allow a university to demonstrate its
creative research assets with the public as well as from the nonutilization of
meritorious SCI research papers in the industry.
The third issue of the Korean engineering university is the Korean
government’s university evaluation system that fails to properly recognize
the achievements of an engineering university’s practical research, field
training, and University-Industry collaboration.
Hiring of new teaching staff and evaluation of achievements places an
emphasis on the production of SCI research papers. It restricts “field-work”
professors’ employment in engineering universities, and University-Industry
cooperation activities are not given credit in the evaluation of teaching
staff achievements. A research conducted by Samsung Economic Research
Institute in 2011 found that a professor is able to acquire an infinite number
of research achievement points by producing research papers, and there is a
limit to the maximum number of points a professor can receive for teaching
achievement. In other words, a professor in teaching or University-Industry
cooperation can only accrue a set number of points, while another professor
in the field of research can accrue unlimited number of points. This pushes
professors away from teaching and University-Industry cooperation even if
they are interested in those fields.
The government’s evaluation of university finance is also focused on research
achievement centered on the SCI and consequently, a university would gain
advantage by hiring professors who have produced a large number of SCI
research papers. Indeed, while the number of SCI research papers per fulltime professor of a four-year engineering university has increased from 0.457
in 2010 to 0.497 in 2011 and 0.542 in 2012, the achievement of professors
in University-Industry cooperation, patents, and technological exchanges
is limited. Moreover, the government projects that finance universities are
executed by individual government departments, and this lack of unison
creates a limit on the level of specialization an engineering university can
achieve. Projects targeted at engineering universities, such as BK21 Plus,
LINC, and Science Research Center projects are designed to bring about
overall change in a university but fail to address the specific needs in the
field of engineering, thus limiting the efficiency of such financial projects.

3. Policies for Engineering University Innovation
As outlined thus far, the Korean engineering universities lack of the
infrastructure that is needed to spearhead the Creative Economy in order
to create an engineering education environment wherein engineers with
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the caliber of Alfred Nobel are nurtured, instead of just Nobel-prizewinning
engineers. The Ministry of Science, ICT and Future Planning, Ministry of
Trade, Industry and Energy, and Ministry Of Education has established
the Engineering University Innovation Committee, which is comprised of
experts from the industrial, academic, research, and public sector. They
have also collected public opinion through various channels to implement
the Engineering University Innovation Scheme in April 2014. The ways in
which an engineering university can produce graduates with practical work
capacity is outlined below, which should help them produce the kind of new
technologies and innovative ideas that a Creative Economy requires.

(1) Evaluation: Improvement of the University Financing Project
Evaluation System and Professor Evaluation System
The practicality of the SCI-based evaluation system can be improved in two
ways. One is by changing the government’s financial project evaluation
system, and the other is by changing the system of hiring professors and
achievement evaluation.
First, the index used for the evaluation of university financial projects must
be made more practical, and accommodating academic characteristics to
enable a balanced evaluation of projects for their applicability and qualitative
performance, which the current SCI-based evaluation system fails to provide.
This can be achieved by creating a separate category for engineering in the
evaluation of university financial projects so the academic characteristics of
engineering can be accommodated. The index used in evaluations must then
be updated to include research achievements such as technology transfers

<Figure 2> University Financial Project Evaluation System and Professor Evaluation System Improvement
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and royalties, and patent and standard registrations.
The practical and qualitative performance index will vary by field, i.e.
education, research, and university-industry cooperation. For example,
a performance index for education would measure an increase in the
foundation and major subjects; the number of industry-required subjects
created and provided; the ratio of full-time teaching staff with industrial
experience; and the ratio of students who complete the field training.
The performance indexes for university-industry cooperation and applied
research should be made more diverse to measure the technology royalties,
the number of research projects commissioned to a university by industry,
patents that stand for quality, contribution to increased sales, and technical
consultation.
SCI-centered industrial research should be measured with indexes modified
to accommodate the characteristics of different academic fields, rather than
those that measure the mere number of SCI research papers that were
produced, including their Impact Factor (IF). The “peer review” method of
evaluation must be adopted to accurately assess potentials that are difficult
to quantify, such as feasibility, plan integrity, and innovation, as well as the
outcome and impact. This will allow new and innovative research topics to
be identified.
In the U.S., research projects are qualitatively assessed by a group of experts
for their significance, originality, potential to achieve the desired research
outcome, execution capacity, and soundness of methodology. However, the
peer-review evaluation system used in Korea is not a peer-review system in
essence as it largely places importance on SCI points, and expert opinion has
little influence on the evaluation outcome.
By creating a pool of Korean and international experts and ensuring the
security of evaluation participants, the peer-review system can be improved
in terms of its objectivity and equity. This systemic improvement is scheduled
to be applied to the financial evaluation of major Korean universities in 2015
before it would be propagated.
Along with the improvement of the university financial project evaluation
system, the Ministry of Science, ICT, and Future Planning, Ministry of
Trade, Industry and Energy, and Ministry Of Education will make more
efficient financial projects than those currently in execution, and discover
financial projects that are specifically devised for engineering universities
to accelerate the innovation of engineering universities. As outlined above,
projects being executed by the ministries have their own unique objectives,
which mean that their impact on an engineering university as a whole is
limited; however, with the hefty national debt of KRW 515 trillion as of
2014, executing new projects is difficult. As such, a “pay-and-go” policy,
which requires the government to create a funding plan that corresponds
to projects requiring mandatory expenditure for greater financial integrity,
should be implemented to restructure the engineering university’s financial
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projects in terms of their purpose, evaluation interval, and duration, and
create new financial projects specifically targeted at engineering universities.
The budgets set as a result should be block-funded to enable the innovation
of engineering universities based on the varying nature of the different
departments of each ministry.
Second, the professor-evaluation systems of engineering universities must
be improved to encourage the hiring of teaching staff with industrial
experience in order to improve the industrial applicability of education and
research, and to place more importance on university-industry cooperation
and education, which are currently undervalued in comparison to research.
Engineering universities must be guided in the hiring of new teaching staff
with industrial experience in accordance with the Regulation on University
Teaching Staff Qualifications, which convert industrial experience into
research credentials.
Moreover, the teaching staff evaluation model in place will become
segmented in order to track the teaching staff’s involvement in education,
research, and university-industry cooperation, in order to allow a fair
evaluation of professors who have varying levels of experience in education,
research, and university-industry cooperation.
This change will be made even more effective by revising applicable laws,
such as the Public Educators Act, to have industry-university cooperation
activities count toward the teaching staff’s credentials. Professor-evaluation
systems of each engineering university that were improved in this manner
will be utilized as evaluation indexes in university financial projects, and
evaluation results will be made public to ensure the integrity of those
indexes.

(2) Education: Provision of Engineering Majors/Convergence
Education and Improvement of Actual Work Capacity
The qualitative improvement of engineering education must take place as
follows. First, basic engineering education must be made more efficient and
an in-depth learning of the major subjects should be induced; applied and
converged education that accommodates technological changes must be
provided to increase the quality of engineering education.
To increase a student’s level of basic knowledge in engineering, the number
of credits required for the completion of basic and majored subjects must
be increased to be higher than what is required for the completion of
engineering education, i.e. 30 credits for basic subjects and 54 credits for
majored subjects (including 12 credits for major planning).
Moreover, students will be educated to logically think through more rigorous
software-based education; plans are in place to provide more opportunities
for software-based education to students who are enrolling at engineering
universities. To ensure an efficient management of the education system,
schemes are being devised to have the individual universities’ credit
acquisition systems and software-based education be taken into account in
the government’s selection and evaluation of university financial projects.

Support of Voluntary Creation of Plans of Study [Sample]
● Students are enabled to form their own four-year plans of study to find a balance between majored subjects and work training, and
entrepreneurial capacity development.
※ For example, Purdue University (U.S.): Workload is determined by a “workload pyramid” that calculates subject completion. Workload
required for majored subjects is adjusted according to the workload required for mandatory subjects.
※ Samples to Be Considered by the KCUE for Implementation

Sample plan of study (POS)
Teaching Staff Grading Standards and Activity Evaluation Indexes (Sample)

Activity

Education

Research

University-Industry
cooperation

Education tracking

80%

10%

10%

Academic research
tracking

10%

80%

10%

University-Industry
cooperation tracking

20%

-

80%

• Education: Lecture portfolio integrity, cooperative program development, contribution to improvement, engineering
school certification
Research: Conference research papers in different academic fields, IF compensation indexes
	University-Industry cooperation: R & D commissions from companies, technology transfers and commercialization,
University-Industry personnel/resource exchange
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Semester

Major

1st semester, 1st year ~ 1st semester,
2nd year

Regular education
(mandatory)

Practical education
(mandatory)

Basic engineering

Basic project

Entrepreneurial education
(optional)

Co-op (optional)

University-Industry
cooperation promoted

2nd semester, 2nd year ~ 1st semester,
3rd year

Core education for
major

Core project

Co-op (optional)
2nd semester, 3rd year ~ 2nd semester,
4th year

In-depth education for
major

To accompany the majored
subject education of students
with leadership potential or
aspirations

In-depth project
Capstone Design

•Capstone Design: Mode of creative engineering design education that comprehensively utilized the theoretic and practical knowledge
accumulated by students who independently execute the processes of planning, design, and production for problem-solving.
•Co-op (field training): Internship with a company during the semester or vacation for credits
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The quality of student education in their majored subjects will be improved
by the development and implementation of new engineering education
methods. Cooperation with the Engineering Education Innovation Center
will allow for the development of innovative engineering education methods,
such as a discussion-driven education and a problem-based learning, which
will be implemented in stages. Massive Open Online Courses (MOOC), a
popular method of education in the U.S., will be adopted in Korea for the
spread of specialized engineering knowledge.
As the examples below show, schemes for the promotion of a student’s
voluntary learning plan will be established for the development of
engineering education methods, which will then be adopted by engineering
universities in Korea.
Schemes of IT Research Center (ITRC) and IT Convergence Center
projects, designed to converge engineering subjects, which allow and
give precedence to convergence consortiums, as well as schemes that will
promote the professors’ involvement in multisubject convergence education
as part of university’s financial projects are also being reviewed. As a means
of supporting the development of competent female engineering students,
an engineering research team system will be operated; R&D internships
for female students will be provided; and engineering education that
incorporates the gender perspective will be provided. To provide more
opportunities of industrial experience to female engineering students,
mentoring programs run by female engineering professionals and workshop
programs will be provided.
Second, field training will be made more efficient to increase the industrial
capacity of engineering students; education that is conducive to independent
problem-solving skills of the students will also be provided.
To achieve such end, field training and internship support schemes will be
created to set field training and internship standards, such as mandatory
insurance against injury and setting of host company eligibilities. To match
trainees and interns with companies, as well as to effectively manage
them, engineering universities will be set up with field training support
centers and internship centers. The roles of the entities involved in the
students’ field training and internship, namely the management body, the
university, and the host company, will be defined through systems such as
an ICT performance-based internship and future employment internship. In
addition to their roles of credit recognition, employment, field training, and
subsidization, various incentives will be provided for the mutual success of
the university, the students, and the host companies.
Furthermore, practical education and field-coordinated programs that focus
on the development of problem-solving skills will be provided to enable the
students to utilize the knowledge acquired in the classroom in the solving
of actual problems on the field, as practice. The engineering education
norm, Capstone Design, will be further propagated, and entrepreneurial
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education designed to aid the students’ understanding of the engineering
industry and instill a business-establishing ability will be provided more
rigorously, in partnership with universities and organizations such as the
Korea Advanced Institute of Science and Technology, the Daegu Gyeongbuk
Institute of Science and Technology, the Interstate Technology & Regulatory
Council, and the Creative Economy Innovation Center. The UniversityIndustry Convergence District will play a key role in the spatial integration of
universities and company research centers, and will create the infrastructure
required for regional human resources development, R&D, and customized
job-seeking. Also, in preparation of encouraging companies to be involved
in field training, creative engineering design (Capstone Design), and project
learning, an “University-Industry point system” will be established to issue
points to participating companies, and endow incentives on parties taking
part in such corporate R&D projects.
Also, a more expansive infrastructure for experiments and practical learning
will be established for the students’ improved fieldwork capacity; this
infrastructure expansion will be carried out as university-industry collaboration
project. Existing LINC projects and Engineering Education Innovation Center
projects will be utilized to create or reinforce the infrastructure for the
students’ basic experimental and practice work, and new infrastructure
creation projects will be executed to allow small and medium-sized
companies’ research centers located on university premises to be utilized by
both the companies and the university.

(3) Research: Application of Research Products for universityindustry Cooperation and Engineering University Technology
Commercialization
University-industry cooperation can be promoted by creating a platform
wherein exchanges between universities and companies take place to
transfer the universities’ research products to companies.
To enable professors to acquire the knowledge and experience to provide
students with fieldwork capacity while solving the problems and increasing
the competitiveness of companies, engineering professors in researchers’
positions will be engaged in the field training at engineering companies.
Reports submitted by such professors will be counted as university-industry
cooperation achievement in their evaluation, and the employment of
engineering professors at companies will be promoted by the provision of
financial incentives such as the negotiation of salary for professors by the
university and hosting company.
“Technology Readiness Levels” (TRL) indicating the level of commercialization
of R&D products will be set and observed as performance indicators for
R&D projects, and follow-up research will be supported to enable research
currently taking place at engineering universities to excel and reach the
highest level (level six) of the TRL. The commercialization of such follow-up
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research in the global market will be supported through business incubation
agencies. Moreover, joint research projects that involve foreign engineering
schools and professors will be supported to achieve the innovation of Korean
engineering universities through the benchmarking of advanced engineering
research and education systems. Schemes that will allow companies to
engage in new ventures by utilizing meritorious research products, and
enable universities to carry out their own technology commercialization
are also being devised. The Korea Technology Finance Corporation is set to
establish the National R&D Technology-Company Matching Platform, which
will support the companies’ utilization of the valuable research products of
engineering universities.
Plans are also underway to create an academic journal that will support the
industrial application of engineering universities’ applied research products.
Moreover, the university-industry Cooperation Brokerage Center, whose
function is the sharing and distribution of information on the education
capacity, intellectual assets, and demands of engineering universities, will be
established.
Private research centers that utilize the engineering universities’ research
products will be established in greater numbers; and private engineering
universities supporting field training and research product commercialization
will be supported and subsidized for the outsourcing of small and medium
company research by university-industry cooperation organizations.

4. Innovation of the Engineering University as the
Vanguard of a Creative Economy
The government’s “Engineering University Innovation Scheme” will be an
excellent catalyst for the evolution of the engineering university, a core
requirement for a creative economy. Still, even the soundest schemes will fail
to function without an ongoing implementation and the inspection thereof.
The success of such schemes will be dependent on the ongoing involvement
and long-term execution plan of the Ministry of Science, ICT, and Future
Planning, Ministry of Trade, Industry and Energy and Ministry of Education.
Thus, the “Engineering University Innovation Special Committee” was
created last June under the National Science and Technology Commission.
This committee will regulate policies and projects related to engineering
university innovation schemes that are implemented by all government
departments, and follow up by inspecting executions, collecting field
opinion, and exemplifying outstanding achievements. The operation of this
special committee is not intended to achieve the innovation of engineering
universities. In this regard, the following scheme is proposed to achieve an
ongoing engineering university innovation.
First, the sympathy must be formed between interested parties to bring
about change in the university environment, e.g. change of the professor
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evaluation system. Improvement proposals must be promptly made, and
policies must be implemented in a consistent manner to ensure long-term
success. It is also required to have a regulatory mechanism for the collection
and policy-application of the opinion of new professors, students, and
businesses. One example of this activity would be the ongoing executioninspection, exchanges, and exemplification of successful cases by the
Engineering University Innovation Special Committee, which is jointly run by
the private and public sector.
Second, prioritized efforts must be made to manage the discord arising
from the differences of universities and regions, to enable the government’s
efficient implementation of engineering university innovation schemes.
The application of evaluation indexes for engineering university innovation
schemes must not be universal, but customized based on individual
universities’ merits and characteristics. In light of the disparity of industrial
infrastructures in different regions, a policy addressing such regional
disparity must be implemented through the operation of a fieldwork support
center that links universities with those that are more reputable within a
given region.
Last, the social perception of the engineering university must become
sounder. The engineering university has played an integral role in the
economic growth of Korea. However, the innovation of the engineering
university that this paper proposes can be interpreted as its critique for
failing to perform its due role. Such is the reason for the public awareness
of the role, and the importance of the engineering university needs to be
set right in the present and for the future. Chinese General Secretary Xi
Jinping, during his July visit in Korea, made a public address, which is the
only time he had done so, at the engineering college of Seoul National
University, after which he spent time interacting with the students. As a
chemical engineering graduate of Tsinghua University, General Secretary
Xi is understood to have volunteered for this Seoul National University
address. In China, there is a culture of being highly hospitable to the science
and engineering sector, so much so that it is not unusual for the general
secretary to pay a visit to the ministers of science and engineering out of
respect at the beginning of the year.
The creation of a culture favorable to the engineering university and a
more sound social perception is required to establish the logic behind
the government’s focused effort on the improvement of the engineering
university ahead of other universities. As the outset of this profound change,
great expectations of the engineering university innovation schemes outlined
in this paper await fulfillment.
Also, a future in which the engineering university of Korea diligently
fulfills its role as the vanguard of a creative economy that is responsible
for the development of leaders of such a creative economy and advanced
technologies to further catapult Korea to global industrial prowess will be
earnestly anticipated.
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last four years. As of June 2014, the company was valued USD18.2 billion
and has attracted USD 120 million investment. Now, Uber has become one
of the most valuable global ICT startups.1 The service is rated highly for
providing user satisfaction with its accurate passenger-locating capability
using a smartphone application, automatic payment using a credit card, and
driver-preference evaluation and information sharing.
Another startup representing sharing economy is Airbnb, headquartered
in San Francisco. Using web site or smartphone application, it connects
travelers who are looking for lodging with people who own houses or
apartments and offer it as lodging around the world. Airbnb does not own
lodgings; rather, it is an online bed and breakfast (B&B) service that allows
people to rent empty houses, apartments, or even rooms by simply using
their web site or application. This service is not only cheaper than hotels,
but it also allows travelers and locals to share their life style and culture. It
can also provide many different types of accommodations such as castles,
penthouses, and other various lodging spaces. Currently, the service has
600,000 customized listings in 34,000 cities from 190 countries. As of June
2014, more than 15 million people are using Airbnb.2 Through a business
model wherein users of the site register their rooms on the website for free
and Airbnb receives 3% commission on the reservation fee, Airbnb is already
ahead of Hilton Worldwide, which is the largest hotel chain in the world,
within three years since its foundation. According to Estimize, the revenue
of Airbnb was only USD 4,000 in 2008 but it increased to USD 170 million
in 2012. By 2015, it is expected to reach over USD 200 million.3
Today, Airbnb is estimated at a valuation of USD 9.97 billion.4 It is equivalent
to the InterContinental Hotels Group, which is valued at USD 9.97 billion,
and Hyatt Hotels Corporation, which is valued at USD 9.55 billion. It is

R&D InI

The Present and the Future of Sharing
Economy Seen Through Uber and Airbnb
Doowon Cha, KISTEP research fellow

<Figure 1> Top 10 Global Startup Enterprise Value (As of July 2014)
U.S.

Europe

Total Equity Sunding

Uber
Airbnb

1. The best valuation of a global startup: sharing economy
enterprises
Recently, expectation for growing and spreading of the sharing economy,
which is represented by Uber, has been increasing around the world. Uber is
a kind of taxi booking service, which makes use of smartphone application
to connect passengers with drivers on commission. The service was started
by Travis Kalanick in San Francisco, U.S., in June 2010. Currently, the service
is available in 43 countries and 170 cities, and it provides vehicles-sharing
platform. Uber is a startup company that has been established only in the
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Dropbox
Xiaomi
Palantir
1 _ Uber blog. http://ubernewsletter.
com/?p=1308.
2_ Airbnb Web site. https://www.airbnb.
com.
3_ Airbnb is set to come public at USD
10B+ valuation. Estimize. 2013.6.25.
4_ Catalonia Fines Airbnb, Threatens to
Block Locals From Using Site. Wall Street
Journal. 2014.7.8.

Pinterest

Founded
in

Jun 14

2009

Apr 14

2008

$10.0b
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$2.2b
$800m
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Date
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$800m

Jingdong

$1.2b

China

$4.8b
$4.1b

• Source The Billion-Dollar Startup Club, The Wall Street Journal and Dow Jones Venture Source, 2014.
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already half of Hilton Worldwide at USD 22.3 billion.5
The increase of enterprise value of Uber and Airbnb as well as its market
expansion has resulted in creating sharing economy enterprises in diverse
fields. For example, Yerdle.com, which exchanges unnecessary gifts;
MamaBake.com, which shares food; and 99dresses Inc., which exchanges
old dresses, have recently appeared. DogVacay charges commission for its
pet dog-sitter service, which is targeted to people who love pet dogs but
cannot afford to have pet dogs. Aside from this service, it also runs a blog
to show pet owners the dog’s physical condition through e-mail. All these
enterprises have something in common: they are startup companies that
were established in order to target a niche market that delivers goods and
services at a more reasonable price using the Internet, such as applications
and websites, as a sharing platform.

point, the sharing economy continues to gain attention because potential
consumers are getting more interested in collaborative consumption as an
alternative consumption pattern instead of purchasing the new products
because of the decrease of the purchasing power during the global
economic crisis in the 21st century. The existing small community-oriented
sharing culture has been expanded all over the world, and it has evolved into
real business because easy sharing and access of goods are possible. This is
due to the popularization of smartphones and SNS, as well as possibilities of
the inquiry for the trust and reputation of suppliers and consumers.8
Finally, the sharing economy can be described as a sharing of the “surplus
property,” including their own properties such as things, knowledge, spaces,
and services, which are shared through the Internet. It is characterized by
sharing a new experience during the process and the trust between suppliers
and consumers are part of the important factor of the deal. It is an economic
structure wherein all of the consumers and suppliers can be individuals.

2. Background of the sharing economy and P2P business

5_ State of Travel. Skift. 2014.
6 _ Yochai, Benkler. The Wealth of
Networks. (New Haven, Conn.: Yale
University Press, 2006, 50~51.).
7_ Yochai, Benkler. Sharing Nicely: On
Shareable Goods and the Emergence
of Sharing as a Modality of Economic
Production. Essay. 2004.10.22.
8 _ Doowon, Cha. The Clash of Sharing
Economy, For the Economy of Internet of
Things-Tech & Beyond. 2014.8.
9_ Jumsan, Kim, Woosuk, Ji, and
Sangjoon, Kang. The Future and Condition
of Success for SharingEconomy,
Issue&Diagnosis. Gyeonggi Research
Institute. No. 134. 2014.2.26.
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The definition of sharing economy has been specified for the first time in
“Remix: Making Art and Commerce Thrive in the Hybrid Economy,” which
was released in 2008 by Lawrence Lessig, a law professor at the Harvard
Law School. First, Prof. Lessig classified the economic system into three
categories; commercial economy, sharing economy and hybrid economy that
combines the commercial economy and sharing economy. The commercial
economy, which can be described as the ownership economy, is contrary
to the sharing economy. He defined it as “The economy wherein money
or price is the key of daily exchange,” by using the definition of Yochai
Benkler, a professor of Harvard University. 6 In other words, the system
is approachable by one measure, such as money or price and operates
according to the demand and supply. In the commercial economy, the price
is major source and incentive of information for source allocation. On the
contrary, the sharing economy is the system accessible using the complex
social-related elements that cannot control or describe the possible value
of exchange by money or the price. It was defined that nonprice-based
social relations are the criteria of resource distribution and incentive.7 The
definition of sharing economy has been specified in “What’s Mine is Yours:
The Rise of Collaborative Consumption,” which was written by Rachel
Botsman and Roo Rogers in 2010. The sharing economy is the economic
system with the philosophy of “collaborative consumption.” It was defined
as the economic system to create a new value through sharing, exchanging,
and renting of access or use for goods that were owned by people with
other people. The aspect of collaborative consumption, wherein it connects
disused resources with people, was also emphasized.
In the 2000s, the sharing economy has gained attention. Of course,
the sharing economy is not the new economic system. However, at this

<Figure 2> Sharing Economy System
Trust Building using SNS and the Internet
Disclosure of
Surplus Asset
Supplier

Sharing Economy
Platform

Rental Profit

Provision of
Surplus Asset
Consumer
Rental Fee

Commission Profit
User’s Review and Feedback through the Internet
• Data Crowd Research Institute, “Sharing Economy Story”Educational Data Revision (July 4, 2013)

The types of services provided by sharing economy enterprises, which is
currently represented by Uber and Airbnb, can fall into three categories:
product service, barter, and collaborative community. The product service,
such as carsharing (Zipcar), bikesharing (Velib), etc., allows users to use
products and services without owning them, which can be similar to the
rental business. Barter, such as auction (eBay), barter market (Kiple), free or
coupon exchange (Freecycle), etc., redistributes things that people do not
need to other people who need them. On the other hand, the collaborative
community shares space (Airbnb), travel experience (PlayPlanet), knowledge
(Wisdome), etc., between users.9
If you look at the characteristics of the sharing economy business, the
existing industrial economic system is a B2C (Business to Customer)
business model, wherein enterprises are mainly suppliers and individuals
are consumers. On the other hand, the sharing economy system is a P2P
(People to People) business model wherein the suppliers and consumers
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goods or services desired by consumers is simplified, and the transaction cost
is also reduced. It plays a major role in creating a conflict with the existing
system in the diffusion and settlement of the sharing economy.
From a consumer perspective, sharing and collaborative consumption, rather
than possession and excessive consumption, is the philosophy of the sharing
economy. In the same vein, from a supplier’s perspective, value-creating
is better than profit-creation. Following the philosophy of the sharing
economy, the basic property of an economic system is operated based
on trust rather than competition. The supplier’s profit, a commission in
particular, has been decreasing. In addition, reliability, which was confirmed
through the existing rumors or verbal communication, can now be verified
indirectly but more widely through an online evaluation of the supplier and
consumer, such as revealing the service quality and purchasing process, as
well as the user experience of the consumer and supplier. The simple and
luxurious experience of Uber and the unusual lodging experience of Airbnb
will also allow us to see how important user experience and marketing
experience are in the sharing economy.

[Table 1] Classification through the provision service of sharing economy
Provision
Service

Product
Service

Barter

Collaborative
Community

Mode of Transaction

A method that a user
can use for products or
services without having
them

A reapportionment
method to reapportion
unnecessary products to
people who need them

A method using
collaboration between
users in a community

Inherent Company

Sharing Resource

Overseas

Domestic

Car Sharing

Zipcar, Streetcar, GoGet

SOCAR, Green Car

Bike Sharing

Velib, Barclays Cyde Hire

Purun Bike, Sharing

Solar Energy Provision

SolarCity, Solar Century

-

Toy Rental

DimDom, BabyPlays

Hope-toy library

Book Rental

Chegg, Zookal

Bookoob

Auction market

Ebay, craigslist, Flippid

Auction, Gmarket, 11st.

Barter market

Threadup, Swapstyle

Couple, Open Closet

Free/Gift Card Exchange

Freecycle, Giftflow

-

Space Sharing

Air BnB, Roomorama

Kozaza, Parking lot for
everyone

Job opening and jobhunting

Loosecubes,
Desksnearme

Albamon, Alba

Travel Experience

Air BnB

Play Planet

Knowledge Sharing

TeachStreet, TradeSchool

Wisdome

Taxi Sharing

Taxi2, TaxiDeck, TaxiStop

-

Crowd Funding

Kickstarter, Indiegogo

Seed Funding, Good
Funding

[Table 2] Comparison of Commercial and Sharing Economy

are all individuals. Despite an intermediator who provides a sharing
platform is an expert of a relevant field in B2C, P2P-type enterprises are
mostly startup enterprises or micro entrepreneurs that can be described
as sharing economy platform enterprises that connect consumers and
suppliers based on ICT such as websites and smartphone applications. The
existing commercial economy was the “supplier=intermediator” structure
wherein an intermediator who connected suppliers with the consumers
mostly performed the supplier role. However, the sharing economy does
not generally follow the “structure=intermediator” structure because
a specialized company performs a supplier role in the field, so that the
suppliers of the goods do not match with the intermediators.
Within the existing commercial economy, suppliers directly contact or use
a telephone (partially a website or application) as a tool to connect goods
between the suppliers and consumers during the purchase and usage
process. The sharing economy is dominated by website-oriented connection
patterns based on the smartphone application. The process of acquiring
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Division

Commercial Economy

Sharing Economy

Business Type

Company (Supplier) Individual (Consumer)

Individual (Supplier) Individual (Consumer)

Supplier Type

Traditional and professional enterprises in
the relevant field (taxi, hotel, etc.)

ICT start-up enterprise, Micro Entrepreneur

Affiliation

Supplier company (mainly)
(Supplier =intermediary)

Sharing economy specialized platform
company (mainly)
(Supplier ≠intermediary)

Connection of goods

In person/telephone or Internet (application
or website), etc.

Internet (application or website), etc.

Barrier of new
enterprise

High

Low

Core Value

Service quality

Low price/Valuable user experience

(Service) Application Stage

Complicated (compared to the sharing
economy)

Simple (compared to the commercial
economy)

Possession

Sharing

Excessive consumption

Collaborative consumption

Creating profits

Creating value (experience)

Competition

Trust

Intermediary

Basic Philosophy
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3. The potential of the sharing economy and the rough
settlement
It is hard to predict long-term growth of the sharing economy. According
to Forbes, the revenue of the supplier and consumer, through the sharing
economy in 2013, is around USD 3.5 billion. It is forecasted that it will in
crease by 25 % or more in 2014.10
In addition, PricewaterhouseCoopers said that the current five major rental
industries, equipment rental, B&B and hostels, book rental, car rental, and
DVD rental, have been respectively evolving into the sharing economy
industries through the following: lease between individuals, peer-to-peer
lending and crowdfunding, online staffing, peer-to-peer accommodation,
car sharing, music and video streaming, etc.
The size indicates that the rental industry and industrial sharing economy
profits will be growing by about 2.6 times from USD 255 billion in 2013
to USD 670 billion in 2025. At the same time, the rental industry accounts

<Figure 3> Sales Growth Prediction of Traditional Rental Industry and
Sharing Economy Fields

Sharing economy
sector

Traditional
rental sector

$15bn

Peer-to-peer
landing and
crowdfunding

2013

$24bn

Equipment
rental

B&B and
hostels

Online
staffing

10_ Tomio Geron, Airbnb and the
unstoppable rise of the share economy,
Fobes, 2013. 2. 11.
11 _ The sharing economy -sizing the
revenue opportunity, Pricewaterhouse
Coopers UK, http://www.pwc.co.uk/issues/
megatrends/collisions/sharingeconomy/
the-sharingeconomy-sizing-the-revenueopportunity.jhtml, 2014.
12 _ Battle of the cabs: taxi drivers
attack Uber in violent Paris protest.
Mashable. 2014.1.14. (http://mashable.
com/2014/01/13/uberprotest-paris).
13 _ Taxi! Central London and other
European capitals are gridlocked by cab
drivers protesting at introduction of cutprice fare app Uber... as technology firm
reports a huge surge in downloads. Mail
Online. 2014.6.11
14 _ Uber Protests Spark Chaos and
Traffic Jams From London to Madrid,
Mashable,2014. 6. 11(http://mashable.
com/2014/06/11/uber-protests-europe/)

for almost from 5.9% to 50%. It was also said that it will grow by about
8.5 times. It provides a bright future to the sharing economy as the size
of the latter has been growing by about 22.3 times at the same time. It is
also expected that P2P financing, and online staffing will have become the
fastest-growing industry.11
However, the settlement of the sharing economy is not easy. The advent
of Uber dealt a heavy blow to the global taxi industry. On June 11, 2014,
European taxi drivers protested against Uber, in the main cities of Europe.
Three hundred French taxis drove with the speed of 10km/h on the highway
from Charles de Gaulle Airport to Orly Airport during a protest against Uber,
which subsequently caused a heavy traffic jam. More than 30,000 taxis
went on strike in Berlin, London, Madrid, and Milan, which paralyzed cities.
In Spain, there were many protests in Barcelona and Madrid, where Uber
has not officially advanced but secretly used. Taxi drivers went on strike in
Brussels and Berlin where Uber was banned. As a result of the legal battle
of Paris’ taxi unions, the “15-minute law” was enforced in January 1, 2014.
With this law, there should be a 15-minute delay to pick up passengers,
thus allowing for a fair competition with general taxis when using a cabhailing application. However, despite this measure, protests and violence
against Uber still continue.12 Uber Korea has been established in 2013 but
the things are not different from that of Europe. Uber is mainly operated by
unregistered private or rented vehicles through a contract with a rental car
business. It is well-known as a representative business model of the sharing
economy but the debate continues over the legality of Uber taxi.
The taxi drivers are opposed to Uber because they find the service an unfair
competitor. It is an “illegal business” that violates the license regulations of
taxi drivers and does not pay taxes.14 Detailed regulations vary in different
countries but national or local governments are promoting a policy to
guarantee minimum revenue by regulating the taxi fee and adjusting the
entire number of the taxi. It is required to have maximum EUR 160,000 to
obtain a taxi driver’s license in Milan, Italy. A personal taxi driver’s license is

Book rental
Peer-to-peer
accommodation
$335bn

2025

$335bn
Carr rental

Car sharing

DVD rental
Music and
video streaming
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Sharing economy sector

Traditional rental sector

•Anti-Uber protests in in Madrid, Spain, and attacking an Uber driver’s car13
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traded at KRW 60~70 million in Korea. Currently, the size of Uber is not that
big but passengers will prefer its service over the conventional taxi in the
future, thus a future threat to the taxi drivers’ job. This results in strikes and
protests.
The same is true for Airbnb. As the popularity of Airbnb and the relevant
economic size rapidly grows, controversies over the legality of such business
types and opposing opinions heat up. According to the New York Airbnb,
top 40 people who shared the empty rooms had sales of at least USD
400,000 in turn over for the last three years, and the accumulated turnover
is USD 35 million. The sum of the top 100 host sales, who shared the
lodgings, is USD 54 million. However, according to New York’s current law,
leasing a space wherein homeowners do not live in to visitors for less than
30 days is illegal. Therefore, the lease of all house owners through Airbnb is
less likely to be legal.
Taxes are also the biggest problem that makes Airbnb illegal. Leasing a
space through Airbnb is classified as a hotel service so house owners should
pay hotel taxes. However, most of the people who provide rooms through
Airbnb do not pay tax through the voluntary tax return system. They also
tend to hide their business through Airbnb; millions of dollars in hotel
taxes are not collected every year. Moreover, information that is leased
through Airbnb is highly profitable, and taxes can be avoided as public hotel
businesses can pretend to be individual businesses, thus allowing them to
illegally run a business. On the other hand, in spite of these controversies,
house owners who support Airbnb asserted that the way New York City
treated Airbnb is unfair because more tourists visited New York and spent
their money because of the reasonable lodging opportunities that was
provided by the latter. They also contented that it impacted the regional
economy.16
In conclusion, the existing systems prescribe Uber and Airbnb illegal mainly
because of the tax evasion. However, the two companies contend that the
existing law and system are not ready to accept sharing economy. Therefore,
the opposition between the existing system and with the two companies will
continue.

4. Compromise between the sharing economy enterprise
and existing system
As we have already seen, most of the enterprises that claim to support
the sharing economy are startup companies, which are armed with ICT
technology. They have inevitably raised issues with the existing marketdominating enterprises because of their aggressive actions, their aggressive
actions, without taking in consideration the existing regulations, systems,
and destructive business process promotion. However, some enterprises
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begin to seek survival and sustainable growth through a compromise with
the existing system.
The Chicago City Council approved the operation of Uber because it can
provide convenient transportation to the city’s citizens. Though taxi drivers
are upset with the city council’s decision, the “15-minute law,” the result of
a legal battle with taxi drivers union, is being enforced beginning on January
1, 2014.17
Uber is aware of the recent clash with existing taxi drivers. Thus, the
company recently released a business model that took in consideration
Asia’s local situation. The People’s Uber, which was launched in China, is a
nonprofit carpooling service that uses the Uber application but without any
extra cost. A user only needs to pay the gas fee to the driver. If a user wants
to use such carpooling service, he or she inputs a destination and then a
driver who wants to share his or her car with the user may do so through
the Uber application. If a vehicle provider registers to Uber as a driver, the
drivers’ records will be recorded and he or she can be evaluated, similar
with the conventional service. Uber contends that they help reduce carbon
emissions and traffic jams through the new features of the service that
reflect the characteristics of Beijing, China. Uber is also emphasizing that
they always aim to provide comfortable transportation to the people.18
In Japan, Uber went through an in-depth discussion on the relevant laws
and regulation with local governments and affiliated organizations to
avoid conflicts that are now occurring in most of the countries where it has
previously been advanced. The company has also registered the service as
a travel agency. Uber registered its business as such in Japan, offering a
carpooling service with directly hired vehicles. In the U.S., Uber registered its
business as “Other Technology” in the Securities and Exchange Commission.
This is because Uber wants to expand their service, and thus smoothly
advanced to Tokyo in November 2013, and shortly, to outside of the city.19
There is a case that Airbnb is allowed through the system. Airbnb has been
rejecting to pay taxes following the rental business act. As such, it drew
opposition from lodging businesses and the government. It was scheduled
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to charge a one-time lodging tax of 11.5% to hosts in Portland and San
Francisco in the U.S. last March. New York submitted to the Department of
Justice some information of hosts who were providing leasing services by
evading the law. The department subsequently agreed to regulate them.
There is also a case wherein an agreement between the sharing economy
enterprises and the system slowly progressed. In February 2014, Amsterdam,
Netherlands, admitted that there is a distinction between the existing rental
business and Airbnb. They accepted Airbnb as an official business by revising
the relevant laws and expanding the relevant business.20 It is considered that
the economic size of Airbnb has been expanded and the system accepted it.

5. Sharing economy in the future ―is sharing economy a
destructive innovation?
Lately, criticisms have been leveled against Uber and Airbnb, which used
“collaborative consumption,” the essence of the sharing economy in order
to escape from existing legislations and regulations, and to try expand their
profits. For example, Uber X, a newly launched low-price service in the U.S.
and Singapore, is essentially different from the Uber service. In the case
of the U.S., people will be hired as Uber X drivers when they visit the local
Uber office with a valid driver’s license and go through several tests and
documentation processes. As a result, Uber X is threatening the taxi industry
by doing a business with private transportations, which is clearly illegal.21
It is the same as with Airbnb. Between 2013 and 2014, Skift randomly
investigated for three times, 125,000 lodgings, which is 20% of the lodgings
on the listings of Airbnb. As a result, it was found that 80% of people
who actually listed lodgings were ordinary citizens. However, among them,
40% were rental businesses and listed many houses on the site. Airbnb
earns most of its profits from leasing entire houses instead of rooms. It
deviated from couch surfing, a similar concept that offers an extra mattress
in the same room such as renting an air mattress or sofa, by changing into
similar businesses such as Home Away, which leases the entire house in
vacation spots, or VRBO, which leases resorts. This change is similar to the
platform wherein ordinary hosts and professional rentals are sharing, such
as Amazon, where large retailers and ordinary people do the same business
together.22
However, platform expansion using web sites and applications, the high
enterprise value of Uber and Airbnb, as well as the preoccupancy of the
global market stimulates the increase of diverse sharing economy startup
enterprises from various fields. Airbnb’s success makes the people share
important assets with other people, and a new culture wherein strangers
trust each other through the Internet plays a huge role in the spread of the
sharing economy.
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The characteristics of the new sharing economy enterprises is that they
are not afraid of conflicts with the existing system that target a niche
market, pass the border, and are enacted by the current system to
dominate the market in advance. They begin businesses in spite of ethical
issues. Lyft, a new rival for Uber, appeared because of the overrun on
the sharing economy, and the low barrier of relevant companies that act
as an intermediary. Also, another reason is the escalation of the market
competition.
Could the sharing economy lead to disruptive innovation? Clayton
Christensen, a Harvard Business School professor, describes disruptive
innovation as “a process by which a product or service initially takes root in
simple applications at the bottom of a market, then relentlessly moves up a
market, and eventually displaces established competitors”.23 In other words,
companies, which lead disruptive innovation, displace the existing market
dominators with simpler products or services with reasonable prices that
may not satisfy the market requirements in their initial stages and take their
places. It suggests that new enterprises can overthrow global top-ranking
companies through disruptive innovation at once. The characteristics of
businesses, leading disruptive innovation that were mentioned by Clayton
Christensen, as well as simple products and services are already making an
inroad into the existing market. Also, disruptive innovation drew oppositions
from existing businesses and workers, just like the Luddite movement,
rebelling against the rising machinery technologies, which occurred when
skilled labors were fired during the industrial revolution. It has been naturally
going through the same process that disruptive innovation had been going
through.
However, it would take some time to tell if this sharing economy will result
into disruptive innovation. The similarity of these companies is that they
are start-up enterprises that offer mediation services through website or
applications without having special technologies or assets and acquiring
commissions. Relevant companies say that they are “IT enterprises led by
disruptive innovation, based on the sharing economy, using the Internet.”
On the contrary, the existing market and system consider them as another
mediation service, coveting the existing market, and they are not pleased
about their existence. There is a controversy that the huge enterprise value
of startup enterprises and the attraction of a large amount of investment
might be another IT bubble. A conclusion on whether it means that the
future potential value of the sharing economy is fragmentarily reserved.
Innovation and the system are like oil and water. Uber and Airbnb are under
strong restrictions because of their rapid growth and strong disruptive
technology. There is a possibility that Uber and Airbnb would be under
stronger restrictions. Therefore, it may seem that a compromise would be
inevitable, in one form or another, based on conflicts between the existing
systems. It is because they need to bring businesses and workers in the
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existing market into their platform in order to succeed.
The latest progress of science technology is more rapid than ever. The
development of the Internet of things heralds a new era of the sharing
economy and will provide a business opportunity of T2P (Things to People),
which is tradable with consumers who are directly beyond the internet
connection through websites and applications. The commercialization of
platforms for the Internet of things, such as robots, drones, and self-driving
cars, will also bring another great divergence to mankind.
Now, we need to openly discuss the sharing economy in our society before it
is too late. We cannot conclude that sharing economy results in innovation.
However, valuable innovation is finally born and we can only settle down
when our society openly discusses this new social issue accompanied by
diversity, including sharing economy and innovation, and can embrace it.

R&D InI

Domestic Policy and Further R&D Direction
for Greenhouse Gas Reduction
Jongchul Bang, GHG Mitigation Research Team of the Greenhouse Gas
Inventory and Research Center of Korea (GIR)

1. Introduction
Climate change caused by the rapid increase of global greenhouse gas
emission after the industrial revolution is expected to negatively affect
diverse fields that are related to our life. It is already shown in many
different forms, such as a drought, floods, heatwave, and destruction of the
ecosystem. It was expected that, in respect of the economy, the global GDP
reduction rate caused by climate change would reach up to 20%.
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While the momentum is growing for the establishment of a joint response
system to climate change at a global level, the necessity to actively join this
stream is also increasing for Korea. Korea is one of the countries that are
heavily influenced by climate change. According to the Korea Meteorological
Administration, the annual average temperature increase (1.7℃) in Korea
during the past century (1912~2008) is much higher than the global
annual average temperature increase (0.74℃) during the same period. The
more frequent occurrences of local downpours, typhoons, and heat waves
during the summer season these days underpin the climate change. We
are not free of responsibility for climate change in terms of greenhouse gas
emissions. Greenhouse gas emissions in Korea are rapidly increasing because
of the energy-guzzling industry-oriented industrial structure. In particular,
in 1990~2007, the growth rate of total GHG emissions was 113%, which
is the highest among OECD countries. The opinion that we need to make
an effort to actively reduce greenhouse gas is gaining strength in Korea,
and the international society is also asking us to make an effort to reduce
greenhouse gas emissions as a member of OECD countries and one of the
top 10 economies in the world.
In Korea, diverse policies to respond to climate change are being pursued
under these conditions, and many R&D programs are being performed
to support these policies in the perspectives of science and technology.
Climate change response can be mainly divided into two groups: mitigation
and adaptation. The former stands for mitigating climate change itself by
reducing and removing climate change-causing factors. On the other hand,
the latter means minimizing risk factors such as change of the ecosystem,
industrial change, and increase of disaster occurrence caused by climate
change. It also includes trials to maximize a new development opportunity
at the same time. We will focus on greenhouse gas reduction and go over
major policies and the R&D promotion status. Today, climate change is
emerging as an international key issue. I hope this article would help better
understand our current status and get some inkling of our future direction
to go forward.

2. National Greenhouse Gas Reduction Goal
- From the Low Carbon Green Growth Vision to the
establishment of national greenhouse gas emissions
reduction roadmap
(1) Declaration of Low Carbon Green Growth Vision (2008.08.)
Government efforts for climate change response and greenhouse gas
reduction go back to the 1990s. Korea organized the committee for climate
change convention in 1998 after the United Nations Framework Convention
on Climate Change (UNFCCC) ratification in December 1993, which
established and implemented “Comprehensive action plan for the climate
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[Table 1] The Framework Act on Low-Carbon Green Growth
Division

Main Contents

Chapter 1 General Provisions
(Articles 1–8)

• Purpose and definition
• Fundamental principle of promotion on low-carbon green growth
• Responsibility of the nation, the local government, businesses, and the people

Chapter 2 National Strategy of
Low-Carbon Green Growth
(Articles 9–13)

• Establish and implement the national low-carbon green growth strategy and
promotion plan of the central and local government
• Proposal of opinion on the policy

Chapter 3 Green Growth Committee, etc.
(Articles 14–21)

• Organize and operate a green growth committee
• Committee function
• Organize and operate the local green growth committee

Chapter 4 Promotion of Low-Carbon
Green Growth
(Articles 22–37)

• Fundamental principle to realize the green economy and industry
• Promote and support the green economy and industry
• Support green technology and industry

Chapter 5 Realization of Low Carbon
Society
(Articles 38–48)

• Establish the ground rule and master plan on climate change response and energy
policy
• Climate change response and energy goal management
• Build an integrated greenhouse gas information management system and introduce
the emission trading system
• Promote climate change impact evaluation and response measure

Chapter 6 Realization of Green Life and
Sustainable Development
(Articles 49–59)

• Establish and implement a sustainable master plan
• Manage the green country
• Diverse policies on low carbon, climate change, and green life

Chapter 7 Penal Provisions
(Articles 60–64)

• Enhance international collaboration
• Write a report of the national assembly
• Penalty

change” three times since 1999. Under this circumstance, the declaration of
“Low Carbon Green Growth” vision by the government in 2008 has become
an important momentum to expand efforts for greenhouse gas reduction
throughout the whole country. Former president Lee Myung-bak introduced
Green Growth as a new national development paradigm to create a new
growth engine and jobs at the same time by investing in the clean energy
industry as well as to reduce greenhouse gas, and environmental pollution.
He presented Green Growth as a national vision for next 60 years.
Since then, “Framework act on Low Carbon, Green Growth” has been
institutionally enacted as a major follow-up to realize Green Growth (Table 1),
and the Committee on Green Growth has been established as a presidential
advisory body. “Framework act on Low Carbon, Green Growth” is the basis
of climate change response-related policies in Korea. The following diverse
greenhouse gas reduction policies (national greenhouse gas reduction goal
setting, greenhouse gas and energy goal target management system, and
greenhouse gas emission trading system) have been promoted based on this
act. The Committee on Green Growth has been performing diverse roles
as a working-level organization to promote the relevant policies above, and
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it continues working as an affiliated committee of the office of the prime
minister.

(2) National Mid-term Greenhouse Gas Reduction Goal Setting
(2009.11.)
Former president Lee Myung-bak promised to establish a greenhouse
gas reduction goal in 2020 at the G8 summit in July 2008. Therefore, the
Korean government organized research team mainly composed of the
seven national R&D institutes (Korea Energy Economics Institute, Korea
Institute of Energy Research, Korea Environment Institute, Korea Institute
of Construction Technology, Korea Transport Institute, Korea Development
Institute, and Korea Institute for Industrial Economics and Trade) and
performed a research on the potential analysis of GHG reduction. As a
result, a total of three reduction scenarios were drawn, and these scenarios
were planned to reduce greenhouse gas by 21%, 27%, and 30% compared
to BAU (Business As Usual) in 2020 (Figure1).
After the announcement of the scenarios, the government concentrated on
building consensus by holding about 80 public hearings and meetings to
hear the opinions from stakeholders in diverse fields. After the government
discussed about the ripple effect of the greenhouse gas reduction goal
setting in a meeting with economic organizations and relevant ministries,
30% as the reduction goal for BAU was finally set at the cabinet meeting on
November 17, 2009.
The national reduction goal establishment has a great significance as it
voluntarily set the highest goal level among the non-obligated countries
through the acceptance of opinions from people from all walks of life, based
on the scientific and objective analysis of a professional institute. The 30%
reduction goal for BAU is the highest level that was advised to developing
countries by the EU and IPCC (Intergovernmental Panel on Climate Change).
The fixed-reduction goal was announced to the international society through

<Figure 1> National Greenhouse Gas Emission Projection and Three
Reduction Scenarios
(Unit: one million tons)
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• Source Item data of the 6thReport Meeting of the Green Growth Committee (November 5, 2009).
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<Figure 2> 2020 Greenhouse Gas Reduction Rate for BAU by Field
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(3) Setting the Greenhouse Gas Reduction Goal by Sector and Year
(2011.07.)
Since the establishment of the national reduction goal, the government
departmentalized the nationwide level greenhouse gas reduction goal by
setting goals for each reduction subject. An immediate follow-up research to
draw the reduction pathway to achieve the goal in 2020 soon commenced.
The government established the greenhouse gas inventory and research
center as a permanent research organization in June 2010. The center
conducted the analysis through teamwork of all the relevant authorities who
participated.
The difference between the operation above and the national reduction
goal-setting operation in 2009 is as follows. First, the overall nationwide
reduction goal is divided into 25 sub-sectors of seven sectors. It is not
restricted to 2020, and it presents the reduction pathway by year allowing
us to show the change of reduction goal in stages. In terms of methodology,
mutual complementation has been maximized by using diverse
internationally used models such as LEAP, MESSAGE, AIM, and MARKAL at
the same time.
In comparison with the departmental analysis results, as of 2020 the sector
with the highest reduction rate is transport (34.3%), and it is followed by
buildings (26.9%), conversion (26.7%), industry (18.2%), waste (12.3%),
and agriculture, forestry, and fishery (5.2%) (Figure 2).
In terms of reduction pathway, Korea’s greenhouse gas emissions reached
its peak in 2014, and it is expected to show decreasing tendency from
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the framework convention on climate change conference, which was held
in Copenhagen in December of the same year. It was officially submitted
to the UN later. It has become a key performance indicator of the national
vision of low-carbon green growth, after it stated in the enforcement decree
of the framework act on Low Carbon, Green Growth.
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• Source Greenhouse gas Inventory and Research Center of Korea
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2015. Therefore, the decoupling of economic growth and greenhouse
gas emissions will be realized. In the initial phase of reduction, low-cost
reduction plans were mainly applied in consideration of cost minimization
and technology investment time. However, high-cost reduction plans are
gradually expanded from 2015 such that greenhouse gas emission has
been dramatically decreased. The greenhouse gas reduction rate by year,
compared to BAU, is 1.6% in 2012, 3.3% in 2013, 10.0% in 2015, and
30.0% in 2020, respectively (Figure 3).

as Usual) and the reduction potential. It then established the reduction
implementation plan by sector based on the result of the re-examination.
Finally, it prepared the implementation result evaluation system. In the
case of BAU, because many conditions have been changed compared to
2009, when the national reduction goal was set, the re-examination for
the existing forecast result was conducted. Relevant authorities organized
an expert task force and worked together on this project for six months. As
the analysis result showed that the re-examination was not far-off from the
existing forecast result, it was decided to follow the existing forecast result
for BAU considering the international trust.
The reduction implementation plan by sector has been established based
on major promotion strategies, including market-friendly reduction system,
application of reduction measures based on science and technology, creation
of jobs and new markets, and the establishment of a low-carbon practice
culture. The road map presented details of the implementation plan by each

<Figure 3> Greenhouse Gas Reduction Pathway by Year
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<Figure 4> 2020 Greenhouse Gas Reduction Goal by Field and Major Implementation Tool
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Setting a reduction goal by sector and year is significant for setting grounds
to pursue concrete policies. The determined reduction goals are used as
the main premises in the process of a series of policy enforcement, such
as greenhouse gas and energy target management system, national
greenhouse gas emissions reduction roadmap, and the greenhouse gas
emission trading system. It also acts as a signal to show the government’s
solid will to reduce greenhouse gas to individual economic subjects, and
served as a momentum to accelerate the transition to a low-carbon society.

(4) Establishment of National Greenhouse Gas Emissions Reduction
Roadmap (2014.01.)
The reduction goal by sector and year, which was established in 2011, is
meaningful in presenting the specified goal based on the detailed figures
and calculation. However, it is also true that it rarely has information on
the reduction implementation plan of individual sector. A need to establish
the realistic and effective implementation plan by sector and to carry out
international greenhouse gas reduction pledge stably arose. Thus, the
government initiated the preparation of the greenhouse gas reduction
implementation plan (hereinafter road map) to draw the practical outcome
in 2013.
To establish the road map, the government first re-examines BAU (Business
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❷
Transport

❸
Building

❹
Public/Others

❺
Agriculture and
Fishery

❻
Waste

❼
Conversion/Power
Generation

Reduce 81.3 million tons (18.5%) by alternative eco-friendly fuel, and etc.
▶ Fuel switching: Heavy oil → LNG (20.524 million TOE)

Reduce 34.2 million tons (34.4%) by building a Smart Traffic System (ITS), and etc.
▶ Expand supply of eco-friendly car: supply 200,000 electric vehicles and 500 hydrogen fuel cell vehicles by
2020

Reduce 45 million tons by expanding the supply of high efficiency air conditioning and heating
equipment, and etc.
▶ Introduce total energy consumption (500m2 or more), expand installation of high efficiency boiler in
apartment buildings with 20 households or more.

Reduce 4.46 million tons (25.0%) by operating the target management system in the public field,
and etc.
▶ LED supply rate (70% by 2020), improve the efficiency of office electronics (100% by 2020)

Reduce 1.48 million tons (5.2%) by expanding livestock excretion and energization facilities, and
etc.
▶ Livestock excretion and energization facilities → Joint resource recovery plants:

Reduce 1.75 million tons (12.3%) by energizing waste, and etc.
▶ Energization of organic waste (%): → Recovery and generation of landfill gas (%):

Reduce 64.9 million tons (26.7%) by expanding supply of new and renewable energy, and etc.
▶ Introduce carbon capture and storage (CSS)(2 million tons), expand new and renewable energy rate by
7.2%.

• Source Press release of the Ministry of Environment (“National Greenhouse Gas Reduction, Preparing the 2020 Road Map”).
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sub-sector, as well as sector and reduction potential by each plan. (Figure 4)
Finally, set up the system that the relevant ministries establish the detailed
annual implementation plan by sector and periodical evaluation process to
complement the implementation plan in order to secure the effectiveness of
the greenhouse gas reduction policy.

<Figure 5> Comparison of the GDP Growth Rate and Greenhouse Gas
Emissions Increase Rate in 2007~2012
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3. Major Greenhouse Gas Reduction System - Target
Management System and Emission Trading System
(1) Greenhouse Gas and Energy Target Management System (2012~)
The “Greenhouse gas and energy target management system”(hereinafter
target management system) is the system used to impose and manage
the greenhouse gas reduction and energy conservation goals in large
workplaces who emit greenhouse gases and use plenty of energy. It is a
key tool to achieve the national greenhouse gas reduction goal because
the overall greenhouse gas emissions of target companies of the target
management system accounts for over 60% of the total domestic emissions.
Its implementation is based on “Framework act on Low Carbon, Green
Growth” and the “Guidelines on target management and operation of
greenhouse gas and energy” from 2012. The Ministry of Environment
generally operates the process and each managing ministry (Ministry of
Trade, Industry and Energy; Ministry of Agriculture, Food and Rural Affairs;
Ministry of Land, Infrastructure, and Transport; and Ministry of Environment)
manages the individual companies by field. The target management system
is operated through following procedures. First, companies, which are
subjects to be controlled by the target management system, are designated
based on the past results (June of the previous calendar year) of their
greenhouse gas emissions and energy consumption. Later, the greenhouse
gas reduction and energy conservation goals of the designated controlled
companies are notified through the goal-setting council (September of
the previous calendar year). Each controlled company then submits a plan
(December of the previous calendar year) to implement their decided
goal. Finally, the designated controlled companies submit statements and
implementation result reports based on the greenhouse gas emissions and
energy use results of the relevant year (March of the next calendar year) and
the government checks whether the companies achieved the goal or not.
According to the recent analysis of the Ministry of Environment, a total
of 2,130 tons of CO2e has been decreased in 2012 through the target
management system. It exceeded the goal by twice as much, considering
that the initially set goal was about 8 million tons of CO2. As a result of this
effort, the increased rate of greenhouse gas emissions (1.14%) in 2012 was
lower than the GDP growth rate (2.00%) for the first time since 2007. Thus,
the utility of the target management system has been verified in terms of
greenhouse gas reduction (Figure 5).
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• Source Press release of the Ministry of Environment (“Target Management System, Exceed the
Achievements of Greenhouse Gas Reduction Goal in 2012.” January 21, 2014).

In spite of its verified effect, there are still shortcomings because of the limits
of the target management system. For example, there are challenges in
conducting the greenhouse gas reduction effectively because of the absence
of flexibility. Also, the penalty of not achieving the assigned goal is a mere
KRW 10 million. Therefore, there is little pressure to implement the system.
However, most of these shortcomings are expected to be complemented
through the greenhouse gas emission trading system that will take effect
next year.

(2) The Greenhouse Gas Emission Trading System (2015~)
The “Greenhouse gas Emission Trading System”(hereinafter trading system)
is the system wherein the government sets a total amount of greenhouse gas
emissions for companies, and those companies manage both greenhouse
gas reduction and the trading system to achieve the set greenhouse gas
reduction goal. Under the trading system, companies with high greenhouse
gas reduction cost can purchase emission permits, instead of self-reduction.
In other hand, companies with low greenhouse gas reduction cost sell their
surplus emission permits to the market and make a profit. Greenhouse gas
reduction theoretically progresses up to a level where the marginal reduction
costs between companies are matched through this market mechanism.
Thus, the cost effectiveness at the national level can be guaranteed (Figure
6). The trading system is also a very flexible system as individual companies
can select the most favorable plan among the diverse plans, such as selfreduction, trading system, carry-over and borrowing, and subsequently use
the external reduction results.
Many countries are already implementing or preparing to adopt the trading
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<Figure 6> Fundamental Concept of Emission Trading System
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• Source Emission trading system master plan (Ministry of Strategy and Finance, January 2014).

system because of its numerous advantages. EU has been operating the
trading system since 2005 and currently, the system has been in practice in
12,000 business places out of a total of 31 countries, among which are 27
EU member countries and four nonmember countries. EU plans to reduce
emission for 2020 by 21% compared to 2005. The national trading system
is also in practice in New Zealand and Australia, respectively, in 2008 and
2011.
The trading system is in practice in some parts of the United States, Japan,
and China. RGGI (Regional Greenhouse Gas Initiative) is the trading
system that targets large electric power production facilities, and has been
operating in the Eastern 9 States since 2009. It aims to reduce greenhouse
gas emissions for 2018 by 10% compared to 2009. Japan is operating the
trading system in Tokyo, Saitama, Kyoto, and other areas. China aims to
adopt the trading system by 2015, and has been operating the trading
system in seven areas on a trial basis since 2013.
Korea established a legal basis upon which to operate the trading system
through a legislation of the act on allocation and trading of greenhouse gas
emissions allowances in 2012. In January of this year, Korea established the
master plan of emissions trading system and designated Korea Exchange as
a CERs exchange, in order to build the foundation in the implementation
of the trading system. At the instigation of the Ministry of Environment,
the national emissions allocation program, including the total of emission
allowances and detailed operation criteria of trading system, is prepared. As
such, relevant procedures have been progressing step by step. Even though
the confirmation of allocation program is delayed because some from the
financial circles have recently opposed the introduction of trading system
stating domestic industrial competitiveness damage as the reason, the
program will be implemented as originally planned by January next year.
The introduction of a trading system will be an important momentum
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to regularize greenhouse gas reduction in Korea. As mentioned earlier,
the trading system can promote cost effective greenhouse gas reduction
based on the market principle, and also provide economic motivation on
greenhouse gas reduction to companies because companies can earn
profits through trade. This will maximize inducement to companies to
develop technology. It will ultimately contribute to the conversion of
Korean economic structure into a low-energy consumption and lowcarbon economic type structure. Also, it will enhance Korea’s position as
an exemplary country of climate change response, as a non-annex country,
through its pre-emptive adoption of the trading system.

4. The Current Status of Greenhouse Gas Reduction
R&D - based on programs promoted by the Ministry of
Environment
As we can see from the policy promotion process previously reviewed, a
specific government department does not carry on the climate change
response and greenhouse gas reduction. These are pan-governmental
issues that require cooperation between related organizations. Similarly,
in R&D programs, each government department is promoting programs
that are specialized in each domain for greenhouse gas reduction relatedR&D. The Ministry of Environment is the general department for climate
change mitigation and adaptation. Since 2012, the ministry has been
working on the “Climate change response environmental technology
development program” to support the promotion of related policies
in terms of scientific technology. This program is mainly composed of
integrated management of greenhouse gas reduction and climate change
adaptation fields. The former aims for greenhouse gas reduction analysis
and an advanced national inventory-related technology development. On
the other hand, the latter aims for the integrated evaluation of climate
change impacts and vulnerability, as well as a climate change adaptationmanagement technology. We will focus on the integrated management field
of greenhouse gas reduction (Figure 7) and look over the current promotion
status of the program and future plans.
The research program on greenhouse gas integrated management field is
divided into two programs. The first is the development of an integrated
analysis technology of greenhouse gas reduction. It aims for a Korean
greenhouse gas reduction model, and the development of an integrated
management technology of climate and atmosphere.
The purpose of the development of the Korean reduction analysis model
is to support and to achieve the cost-effective national reduction goal by
drawing a more sophisticated and highly reliable reduction plan through
the development of model set for the domestic situation, which is based
on the conducted greenhouse gas reduction analysis that used the existing
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foreign model. As such, it does not correctly reflect the domestic reality.
This model will be ultimately used as a standard methodology to analyze
greenhouse gas reduction potential, prevent unnecessary controversy
caused by different analyzing instruments, and contribute to securing
consistency for the reduction potential analysis results. In this regard,
“Korean top-down/bottom-up greenhouse gas integrated reduction system
development research group” was formed, with the Korea Environment
Institute as the center, in May of this year. Currently, their R&D program has
been progressing. For seven years from now, the research group will draw
improvements through a detailed analysis of the existing models and build
the top-down equation system by module based on this. Finally, they will
develop a reduction analysis system that top-down and bottom-up modules
organically combined.
Climate and atmosphere-integrated management technology is based on
the necessity of integrated management, because the emission source of
greenhouse gas and air contaminant is mostly similar. As such, it means
that each management is mostly overlapped. It is scheduled to develop a
quantifiable decision-making model to establish the optimum reduction plan
by building integrated emissions information and management policy, as
well as a technology of greenhouse gas and air contaminants. This will be
utilized for the foundation to secure the cost effectiveness of the integrated
reduction policy, and take in consideration the management index of
greenhouse gas and air contaminants.
The second program of the research program in greenhouse gas integrated
management field is the development of technology for the advance of
national inventory. Building an accurate statistic on past greenhouse gas
emissions must be premised in order to establish the objective and accurate
greenhouse gas reduction strategy for the future. This program sets
emission and removal factor audit evaluation technology by sector and the
development of technology for the advance of national inventory as the key
purpose. It will gradually promote related detailed research subjects. It is
also expected to support the effective greenhouse gas reduction policy and
contribute to the improvement of international reliability by meeting the
international standard and building a greenhouse gas inventory calculation
infrastructure that is suitable for the Korean industrial structure, and using
it to create a national inventory and establish a greenhouse gas reduction
strategy.

5. Conclusion
There have been visible signs of threats coming from climate change.
Therefore, a bond of sympathy with regard to the appropriateness on
greenhouse gas reduction has been developing in spite of the many
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controversies in terms of the intensity of promoting the policy, as well as
the introduction time of the relevant system. It is considered that worldwide
efforts to reduce greenhouse gas will be accelerating as international
negotiations are under way to prepare an effective platform to reduce
greenhouse gas. We need to actively join these international flows
considering the recent increased greenhouse gas emissions, our status in the
international society, and Korea’s economic size.
As we have seen earlier, we have been making an effort to reduce
greenhouse gases up to now with the vision of achieving Low-Carbon
Green Growth. We have clearly given a quantifiable goal to each main
reduction agent, and introduced diverse means to realize the goal, step-bystep, in order to build the social, systematic, and technological foundation
and join international flows and respond in advance. It is important for
the government to reach a consensual understanding with a certain
level or more by hearing and gathering diverse opinions. Even if plans
are theoretically and technically in higher quality, those plans cannot be
performed without social agreement. The government has been solving
these problems by gathering opinions from people of all walks of life by
building a collaborative system between the departments during the process
of performing policy, or by public hearings and meetings. Meanwhile, the
objective and scientific analysis for the current status and the future prospect
needs to be a foundation in order to draw a smooth social agreement.
Ongoing R&D programs will be used as the key tool to improve accuracy and
reliability of the analysis. Greenhouse gas reduction is an inevitable national
task in the medium to longer term. We expect to respond to greenhouse
gas reduction in advance through an active promotion of the policy and
continuous R&D programs, as we play a leading role in resolving the global
climate crisis.
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The evaluation of science &
technology innovation capacity

The evaluation of national science and technology innovation capacity is based on
Article 11 of “The Act on Performance Evaluation and Management of National
Research and Development Projects, etc.”. In 2004, the first research was initiated
to develop indicators, which can measure a nation‘s innovation capacity. In 2005,
an evaluation model being composed of five dimensions (resources, activities,
network, environment and performance) were designed, and then a pilot analysis
and time series comparison of S&T innovation capacity was conducted for eleven
countries. The COSTII was finally developed in 2006 and the evaluation for 30
OECD countries has been conducted since then.
Evaluated nations are 30 OECD countries. As of now, OECD has 34 member
countries within its umbrella after four countries (Chile, Estonia, Israel, and Slovenia)
were newly admitted in 2010. But it was determined to exclude those new
members from the evaluation as their data availability was too low to be included
within the analysis.
The evaluation is based on COSTII (COmposite Science and Technology Innovation
Index) which is indigenous index in Korea, monitoring the science and technology
innovation capacity qualitatively and quantitatively at the national level. The data of
31 indicators are collected from internationally recognized statistics and materials.
Imputation of missing data is needed in order to estimate missing values and
provide a complete dataset. The 31 indicators are then standardized into the range
of ‘0-1’ with higher scores representing better performances. The standardization
is conducted according to ‘Re-scaling method’. Each sector score is calculated as
the sum of scores of 31 individual indicators. Each dimension score is the sum of
its sector scores. Consequently the COSTII is calculated as the sum of 5 dimension
scores.

COSTII (COmposite Science and Technology Innovation Index)

In the knowledge-based economy, science and technology is becoming the core
driving force of the national competitiveness. It is not too much to say that the level
of science and technology equals the level of competitiveness held by a country.
The main aim of the evaluation is to compare science and technology innovation
capacity between 30 OECD countries by developing evaluation model, thereby
accurately diagnosing and monitoring national status in terms of its science and
technology innovation capacity.
The evaluation of science and technology innovation capacity is a comprehensive
review of the overall process of innovation (inputs → activities → performances) on
the basis of the framework of the NIS (National Innovation System). NIS is defined
as the sum of all interacting components and their relations, which are involved in
the process of creation, dispersion, and utilization of new and economically valuable
knowledge of a country (Lundvall, 1992).
Based on the framework of NIS, the evaluation model consists of five dimensions of
innovation: resources, activities, network, environment, and performance and aims
at covering the entire cycle of science and technology innovation. The 5 dimensions
consist of 13 sectors and 31 indicators (27 quantitative, 4 qualitative) interacting
closely with each other to bring innovation.

Evaluation model

Evaluation framework
INPUT

OUTPUT

Dimension/Sector

Indicator
Total researchers

Human resources

Resources
Human resources
Organization
Knowledge resources

Number of organizations with USPTO patent grants

Network

Activities

Economic outcome
Knowledge creation

Triple helix cooperation
Industrial cooperation
International cooperation

R&D investment
Entrepreneurial activity

Environment
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Science and engineering graduates at doctorate level as a percentage of population

Performance

Support system
Physical infrastructure
Culture

Total researchers per 10,000 population

Organization
Resources

Number of world's leading universities
and companies

Number of universities ranked in the
world's top 500 universities
Number of companies ranked in R&D
ranking of the top 1000 world companies

Number of SCI papers in the past 15 years (STOCK)
Knowledge resources

Number of patents in the past 15 years
(STOCK)

Number of USPTO patent grants in the
past 15 years
Number of triadic patent families in the
past 15 years
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Support system

5.791

5.705

5.346

Poland

Turkey

Greece

5.167

6.637

6.364

Portugal

Slovak Republic

Spain

6.669

7.626

7.232

Czech Republic

10.112

Belgium

7.835

10.615

Hungay

10.826

Norway

9.506

11.122

Lceland

Luxembourg

8.835

11.137

Austria

New Zealand

11.441

12.502

11.923

12.504

12.795

12.539

13.188

14.143

13.642

11.288

Foreign direct investment as a percentage of GDP
Percentage of BERD financed by government

COSTII

Mexico

Italy

Australia

OECD average

Intellectual property rights※
Fixed broadband subscriptions per 100
inhabitants
Active mobile broadband subscriptions per
100 inhabitants
Percentage of individuals using the
Internet
Fixed (wired) broadband monthly
subscription charge

National culture※
Science in schools※
High-technology exports (% of manufactured exports)
Technology balance of payments as a percentage of GERD
Number of patents

Performance
Number of patents per GERD
(per million USD)
Number of SCI papers and citations

Number of USPTO patent grants
Number of triadic patent families
Number of USPTO patent grants per GERD
Number of triadic patent families per
GERD
Number of SCI papers per researcher
5 years average of citations per paper

* GERD : Gross Domestic Expenditure on R&D
* BERD : Business Enterprise Expenditure on R&D
* GBAORD : Total Government Budget Appropriations or Outlays for R&D
* Triple helix cooperation : the cooperation between industry-university-research institute in COSTII structure
※ Survey questions. Used average of 3 years (2012-2014)

In 2014, with score of 20.234 (out of 31 points), the United States took the first
place among the 30 OECD member countries followed by Switzerland (14.850),
Japan (14.143), and Germany (13.642). Since 2006, the United States has been
scoring top points for six years indicating of its dominance in the two dimensions
― Resources, and Activities ― with its highest rankings. Meanwhile, with point of
12.539, Korea is ranked 7th in the world, stepping up one level from the previous
year and stably taking place in top 10. However, there is a huge gap between each
rank of dimensions of Korea. S&T activities indicates the 2nd highest worldwide in
the dimension of Activities, but ranked 23rd in the dimension of Environment.
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Canade

Number of patents with foreign co-inventors

Value added of Industry per capita population

Knowledge creation

11.512

Technological cooperation※

Percentage of individuals using the
Internet and Fixed (wired) broadband
monthly subscription charge

Economic outcome

Feance

0

Finland

Percentage of business enterprise R&D out of government and higher education R&D

Denmark

2

Physical infrastructure

Culture

4

Number of patents with industry-university-research institute cooperation

Fixed and mobile broadband subscriptions
per 100 inhabitants
Environment

OECD average 10.288

6

Ireland

Venture capital investment as a percentage of GDP

8

Korea

TEA (Total early stage Entrepreneurial Activity)

United Kingdom

International cooperation

10

12

Netherland

Industrial cooperation

GBAORD* as a percentage of GDP

Sweden

Network

14

Japan

Triple helix cooperation*

16

BERD* as a percentage of value added in industry

Germany

Entrepreneurial Activity

18

GERD per researcher

Switzerland

Activities

14.850

20

GERD as a percentage of GDP
R&D investment

(point)
22

20.234

Indicator
GERD*

United States

Dimension/Sector

COSTII of 30 OECD countries
Rank

Country

COSTII

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

United States
Switzerland
Japan
Germany
Sweden
Netherlands
Korea
Ireland
Finland
Denmark
France
United Kingdom
Canada
Austria
Iceland
Luxembourg
Norway
Belgium
Australia
New Zealand
Hungary
Czech Republic
Spain
Italy
Portugal
Slovak Republic
Poland
Turkey
Greece
Mexico
OECD average

20.234
14.850
14.143
13.642
13.188
12.795
12.539
12.504
12.502
11.928
11.512
11.441
11.288
11.137
11.122
10.826
10.615
10.112
9.506
8.383
7.835
7.626
7.232
6.669
6.637
6.364
5.791
5.705
5.346
5.167
10.288

Resources

Activities

5.936
1.638
2.926
2.551
1.874
1.191
1.811
1.199
1.856
1.677
1.852
2.206
1.573
1.360
1.346
1.226
1.408
1.175
1.433
1.099
0.486
0.936
1.048
1.013
1.117
0.865
0.301
0.334
0.593
0.111
1.471

5.612
3.533
3.156
3.194
3.638
2.712
4.119
2.111
3.398
2.990
2.356
1.914
2.458
3.066
3.445
2.009
1.985
2.168
2.201
0.969
1.657
1.772
1.303
1.332
1.800
1.427
0.966
1.742
0.492
2.307
2.394

Scores in 5 dimensions
Network
Environment
1.941
2.747
2.491
2.683
2.070
2.563
1.962
2.577
2.068
1.872
1.703
1.549
2.033
1.800
1.481
2.428
1.847
1.979
1.580
1.603
1.940
0.978
1.148
0.883
0.750
1.368
0.798
1.617
1.279
0.488
1.741

3.946
3.813
3.010
3.414
3.820
3.947
2.885
3.791
3.986
3.837
3.296
3.861
3.724
3.532
3.483
3.365
3.493
3.333
3.035
3.573
2.668
2.980
2.924
2.341
2.656
2.133
3.242
1.973
2.261
1.592
3.197

Performance
2.799
3.118
2.559
1.800
1.786
2.382
1.760
2.826
1.194
1.552
2.304
1.911
1.500
1.378
1.367
1.797
1.882
1.458
1.257
1.140
1.083
0.960
0.809
1.101
0.314
0.570
0.485
0.039
0.721
0.670
1.484
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KISTEP
News

KISTEP announced New Visions and
Development Strategies to Celebrate
its 15th Anniversary

It is impossible to predict recent megatrends. Externally, a global
trend of low growth is being set, and each nation is formulating
new survival rule by mobilizing national competency. The Park
Geun-hye administration has suggested Creative Economy as a
core value, and sought for big changes by making it as the top
priority of the national innovation strategy. The foundations
of a national grand leap are ideas and boundless imagination;
utilization of science and technology to make products or
services out of the said ideas and imagination; and creative
and convergence talents. However, there is a point that we
have overlooked. That is the fact that planning and evaluation
capability compress and shorten the process to commercialize
conceptualized ideas and create jobs through start-ups.
It cannot be emphasized enough that the foundations for Korea
to make a rapid economic growth during the last half century
were science and technology. Korea has suffered during its
growth and have overcome crises, such as oil crisis, IMF, etc.
during its compressed growth process. However, R&D investments
have been increased even with such crises and hardships. KISTEP
has successfully implemented its role to lead the said growth for
the last 15 years. Since its establishment in 1999, it has promoted
the creation of new growth engines and creative knowledge on
science and technology. It has also charged the planning and
evaluation in order to efficiently promote the national R&D.
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Coming of the Creative Economy Paradigm
and Internal Demand for Changes
KISTEP, which has endeavored to contribute
to science and technology and the national
development through changes and innovation
at each and every major reflection point, is
currently facing various internal and external
changes and demands. KISTEP shall compress
the Creative Economy, which is the core of
national projects, through its planning and
evaluation competency and implement its social
responsibility to promote science and technology
for national welfare enhancement. On the other
hand, internally, KISTEP is continuously required
to create a virtuous circular structure through the
reinforcement of research capability for leadership
in the field of science and technology, as well as the
organic combination of functions, and to establish
a reasonable system for personnel evaluation and
compensation.
KISTEP needs to change in order to lead the
paradigm change of science, technology, and
innovation, as well as to prepare for a practical
plan for self-innovation in order to actively
respond to the said internal and external changes
and demands. It shall re-establish its roles and
provide science and technology policies that reflect
social changes in order to implement governmental
projects. It also needs to reinforce its capabilities
and establish a clear organizational culture to
support the matters stated above.
Socially, KISTEP shall perform its roles as a
link to connect researchers with the national,
and science and technology with the economy,
society, and culture. It shall also act as a keystone
to reinforce the said connections. The keystone,
which is a stone to be laid on a top part of an arch
at the very last in order to support the left and
right structures, not only connects the left and
right of the arch, it also firmly fastens and supports
both sides. Thus, KISTEP shall act as the keystone
of science and technology circle by actively and
positively performing its roles to create synergy
effects among the members of the society rather

Public
Researcher

Science and
Techrology

Economy·Society·Culture

Keystone
(KISTEP)

than passively laying the foundations for science
and technology.

KISTEP, the Key to Creative Innovation
KISTEP has set its vision as the “Institute
specializing in the planning and evaluation of
global science and technology to create future
values” in consideration of the internal and
external environmental changes, as well as social
roles, which were stated above. This vision
symbolizes the aims of KISTEP as an institute
that specializes in the planning and evaluation of
science and technology to become a global think
tank, as well as to initiatively create national
future values. In addition, KISTEP established
medium- and long-term objectives to contribute
to the Creative Economy; the realization of
national welfare through planning and evaluation
of leading science and technology; and derived
three strategies and 10 major projects. The
three strategies were derived from the leading
perspectives of creative economy, national welfare
enhancement, and innovation of science and
technology.
The first strategy among the three strategies is
the “creation of national growth strategy based
on the Creative Economy.” KISTEP will mainly
promote the preemptive discovery of issues on
the creative economy and the development of
policies therefor, the construction of a start-up
ecosystem, the discovery and planning of future
growth engines, etc. With regard to the issues
on the Creative Economy and the development
of policies, the following shall be promoted:
discovery of a cooperation model for the academy,
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Creation and Innovation for the Research
Capability; Trust and Communication for the
Organizational Culture!
KISTEP, in order to efficiently implement its
vision, objectives, and 10 major projects, will
promote the following core tasks.
First, KISTEP will vitalize knowledge exchange by
constructing an open innovation platform in which
experts from various circles will express their
opinions on the science and technology policy.
This, as a channel for bidirectional knowledge
exchange and communication based on the
features of fields and functions, such as online
discussion, offline seminar, colloquium, etc., will
become “a forum for discussion” wherein various
people, including researchers, students, etc., may
actively express his/her opinions on the science
and technology policy. Also, externally, KISTEP
intends to discover suitable parties for cooperation
based on its function, such as policy, evaluation,
budget, coordination, etc., and enhance its global
competency by reinforcing the cooperation
network with advanced research institutions.
Second, KISTEP will lay foundations for
preemptively discovering the future of science and
technology agenda by establishing a master plan
for the reinforcement of medium- and long-term
specialization to effectively respond to changes

in the future environment, as well as to fulfill its
role as the national think tank for science and
technology. Also, KISTEP is scheduled to prepare
plans for medium- and long-term personnel
utilization, and suggest guidelines for future
talent cultivation by establishing a KISTEP talent
portfolio and a plan for talent cultivation.
Third, KISTEP will practice knowledge-sharing
and establish a contribution culture by passing its
policy capability for science and technology, which
it possesses, for developing countries through

science and technology ODA, etc., as well as
reinforce social contribution activities, such as
talent donation, etc. Lastly, KISTEP will prepare
a reasonable system for personnel evaluation
and compensation in order to have a clear and
innovative operation, as well as develop a mutually
understanding and trusting organizational culture.
Now, is the time to practice. The practice will be
the starting point wherein KISTEP will grow anew,
open a new future, and lead the Creative Economy
to its maturity

Vision

Objective

Institute specialized in the planning and evaluation of global
science and technology, which creates future values.

To contribute to the Creative Economy and the realization of
national welfare through the planning and evaluation of leading
science and technology

KISTEP 3 Strategies to create, lead, and practice
Generation of a Creative Economy-based national growth strategy

Core Foundation
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talents, such as the establishment of a policy for
supporting world-class basic researches. Also plans
to lead the innovative system of science education
and natural science and engineering universities
and to prepare a plan to solve the imbalance in
science and technology personnel, etc., will also be
prepared. KISTEP will improve the efficiency of
investment in consideration of the national finance,
and establish a strategy for R & D promotion
in terms of cooperation and convergence. More
importantly, KISTEP will promote the generation
of innovative research results by constructing
a reliability-based evaluation system and
fundamentally supplement problems that were
pointed out in the existing evaluation system.

Promotion Strategies

the industry, and research institutions; the
discovery of issues on performance policy, such
as the creation, utilization, protection, etc., of the
intellectual property; the construction of an open
platform, etc. Subsequently, KISTEP will promote
the following in order to construct Korea’s startup ecosystem: establishment of strategies for startup vitalization; vitalization of coexistence and
cooperation among venture businesses, small- and
medium-sized businesses, and large businesses;
regulatory reform, etc. Lastly, KISTEP is scheduled
to perform the following: discover future
growth engines that will lead the global market;
develop integrated strategies to interconnect the
commercialization and marketing of promising
technology; and discover growth engines in order
to vitalize the economy by discovering local growth
engines through the local R&D innovation system
and strategy planning therefor.
The second strategy among the three is the
“establishment of preemptive strategies to
increase the national welfare.” The following
promotion works, which will actually contribute
to the national welfare and the improvement of
quality of life, will be included in this strategy:
prediction on future society and establishment of
countermeasures; plans for the creation of jobs and
discovery of promising job groups, etc. KISTEP is
going to prepare a future scenario that prepares
for the reunification of the South and North
Korea and establish countermeasures. KISTEP
will also seek to find countermeasures for global
issues, such as low growth, aging, information
and knowledge gap, energy and environment,
climate change, etc. In addition, KISTEP plans to
seek a plan to solve social problems through the
convergence of science and technology with the
people and the society, as well as develop and plan
national R&D projects.
The third strategy among the three is the “leading
of paradigm change to pioneer the innovation
of science and technology.” For this, KISTEP
intends to prepare plans to construct a system
and to cultivate creative science and technology

①P
 reemptive discovery of issues on the Creative Economy, such as industry cooperation, academy and research
institution, intellectual property, open platform, etc., as well as policy development
②P
 reparation of plans for constructing Korea’s startup ecosystem
③D
 iscovery of future growth engines at the global and local level for economic vitalization and its strategy
planning

Establishment of preemptive strategy for
enhancing national welfare

To lead a change to pioneering science and
technology-innovation paradigm

④T
 o forecast the future society including
reunification, global issues, etc., and establish
countermeasures
⑤T
 o discover science and technology-based policy
and project to solve social problems
⑥T
 o prepare for a plan for the expansion of highquality jobs and discover promising job groups

⑦T
 o establish a world-class policy to support basic
research and create a suitable environment
⑧T
 o construct a system to cultivate innovative
science and technology talents
⑨T
 o construct a trust-based evaluation system in
order to generate innovative research results
⑩T
 o establish an R&D-virtuous circular investment
strategy in order to promote cooperation and
convergence

System to Communicate and Cooperate

World-class think tank

Knowledge-sharing and contribution culture

Clear creative management
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Jan. 1999

History of KISTEP

KISTEP signboard-hanging
ceremony

● Since its establishment in 1999, KISTEP has led the advancement of national
science and technology and R&D. It has also proposed a future vision and
guideline for R&D. As such, it is an institution that specializes in the planning
and evaluation of R&D.

Feb. 1999
Opening ceremony

● Currently, 170 specialized research personnel perform the following tasks:
establishment of a direction for national science and technology; planning
of various strategies to prepare for the future and forecast for science and
technology; establishment of a strategic investment direction for national R&D
and optimal allocation thereof; preliminary feasibility study for national R&D
programs and performance evaluation thereof, etc.
● KISTEP, as an institution under the Ministry of Science, ICT, and Future
Planning, specializing in the planning and evaluation of R&D, has accomplished
the following: establishment of 1st, 2nd, and 3rd Science and Technology Basic
Plan; implementation of the National Science and Technology Foresight, which
forecasted changes in future society through the development of science and
technology; implementation of Technology Assessment; establishment of
evaluation system at the national level; performance of planning and research
project for International Science and Business Belt, etc. Furthermore, KISTEP has
continuously promoted the creation of national growth engines by selecting
and presenting 10 emerging technologies, as well as holding annual future
forums.

Nov. 2007
Public hearing for the establishment
of the 2nd Science and Technology
Basic Plan

● KISTEP has been annually and actively promoting international cooperation
projects that are centered on developing countries, which are as follows:
projects for transfer of know-how in science and technology, such as
technology forecasting, Malaysia and Kazakhstan’s R&D evaluation, etc.;
implementation of a training program for high-level policy makers of developing
countries in science and technology, etc. In 2013, KISTEP successfully finalized a
project to establish a science and technology master plan for Cambodia. KISTEP
has developed a national R&D system for Cambodia from the establishment
of a basic plan for national science and technology to the establishment of
an institution, which is exclusively for R&D, and the preparation for program
execution.
● KISTEP, as a strategy think tank for science and technology, plans to
endeavor to be an institution that the nation will trust by maintaining fairness
and objectiveness in implementing its functions, which are important for
national development, and through creative planning and scientific evaluation.

Nov. 2012
The 4th KISTEP–ISTIC Science and
Technology Innovation course
for high-level policy makers in
the developing countries

Jan. 2014
15th Anniversary of KISTEP
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Road to a Nation with Creative Economy
- Forum for Celebrating the 15th Anniversary of KISTEP -

This forum, which was prepared to seek a fullscale policy implementation plan, began with
congratulatory addresses from the Chairman of the
National Assembly, Changhui Gang, who was the
first minister of Science and Technology in 1999
and a leading character in the establishment of
KISTEP; and Hangsik Park, the director-general
for Creative Economy of the Ministry of Science,
ICT, and Future Planning.
Youngah Park, the president of KISTEP, then
delivered a keynote talk on the ‘Direction of the
implementation of science and technology policy
in the era of a Creative Economy.’ President
Park stated that “Until now, income gaps among
nations or individuals were generated because
of differences in accessibility and the processing
capacity for information. However, it is anticipated
that wealth inequality will be generated by the
level of creativity in future. The policies of the
Creative Economy shall strengthen our innovative
capacity by creating a culture that will respect the
creativity and innovation in science education.”

From the era of information revolution, the world is
now entering the era of creative revolution, which
is also referred to as the 4th wave. A creative society
means an era wherein the national power is mainly
evaluated by creativity using the human brain. Leading
countries are quickly preparing for these changes in our
time. The Korean government has also laid foundations
for the Creative Economy by establishing the plans for
realization of the Creative Economy and the 3rd Science
and Technology Basic Plan, etc. However, the situations
we are faced with are not so bright. We are faced with
the following problems: decrease in population and the
slowdown of economic growth based to low fertility
and aging; high youth unemployment rate; aggravating
social burden, etc. Last year, we explored the roles of
science and technology, as well as policy direction. For
the remaining four years, we shall, in earnest, discover
and execute a policy to overcome the situations stated
above.
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KISTEP held a forum to celebrate its 15th anniversary,
with the theme ‘The road to a nation with a Creative
Economy,’ at the Korea Chamber of Commerce
and Industry on January 23, 2014. This forum was
held to celebrate the 15 th anniversary of KISTEP,
established in 1999, as an institution that specializes in
planning, budget allocation and adjustment, as well as
performance evaluation of science and technology at
the national level.

President Park, in particular, emphasized the
importance of science education. She suggested
the cultivation of scientific knowledge, to some
degree, through the innovation of science and
technology education by stating that “In the era
of Creative Economy that is based on science
and technology, science education will cultivate
scientific knowledge for everyone and not only
to nurture scientists. As it would be difficult to
live as an illiterate in a civilized country, it will be
difficult to go ahead in an era of changes without
understanding science and technology.”
After the keynote speech, a total of four speakers
delivered addresses on the innovation of science
and technology, creation and convergence, and the
cultivation of creative talents. Seunghwan Kim,
director of the Asia Pacific Center for Theoretical
Physics, presented the importance of basic
research, growth and limitation of basic research,

including basic science, with the title “The basis of
Creative Economy is the basic.” He also discussed
the desirable development direction in the future
from a perspective of a field researcher.
Hakhyeon Nam, a founder of the bio company
i-Sens, Inc. and a professor of Kwangwoon
University, suggested that practical supports,
such as a standard plan to guarantee the status
of a founder, customized consultation service by
stage of venture, tax benefits, wage support, etc.,
shall be provided in order to vitalize start-ups in
universities.
Beumseop Kim, who established Drama &
Company, a start-up venture that provides a
mobile business card service in 2013, and was
leading Venster, a network service provider for
ventures, delivered his experiences with regard to
the start-up of new ventures.
The last speaker, Yeongjoon Kim, the president
of Gwangju Institute of Science and Technology,
explained about a system that can cultivate
creative science and technology talents based on
“Science and Technology Education converged
with Humanities” under the title,“the Creative
Economy is after all human.” This was a topic that
the Gwangju Institute of Science and Technology
newly established.
Giljoo Moon, a former president of the Korea
Institute of Science and Technology, presided over
the expert panel discussion wherein Jaehyeon
Kim, president of the Korea Research Institute
of Chemical Technology; Gyeongchan Min,
a professor of Yonsei University; Pilho Park,
president of the Korea Astronomy and Space
Science Institute; Hanho Park, CEO of Bioneer;
Minam Shin, CEO of Fuelcellpower; and Wooil
Lee, a professor of Seoul National University,
participated. The experts offered their suggestions
over core tasks and solutions for the economy,
society, science and technology, culture, etc.,
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KISTEP newly established ‘Wednesday Forum’ an open
debate on issues related to S&T policies

in order for Korea to become a nation with a
Creative Economy.
Professor Min stressed that the keywords for the
Creative Economy was “human and hope,” and
that it should pursue fundamental human changes
through revolution rather than innovation. He
stated that the concept of Creative Economy
should be interpreted not as start-ups but as
a value-oriented frame in order to create an
ecosystem with a balanced perspective from basic
science to start-up.
CEO Shin argued that the difference between
Korea and the Silicon Valley is not technology or
the people, but culture. He also argued that the
public perception of start-up, such as the parents’
preference of large businesses, presses to criticize
a founder who sold his business posterior to startup, etc., should be changed.
Professor Lee stated that an analysis-based
education in Korean universities was in conflict
with creativity, and that it would be important
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to promote entrepreneurship through a course
of study wherein a student might experience the
start-up rather than encourage the student who
lacked experience in start-up. He also stressed that
it is urgent to create a social atmosphere to accept
the gap years and failure caused by the start-up.
After the forum, the 15th anniversary ceremony
was held with all employees of KISTEP. President
Youngah Park in her greeting mainly discussed
the new organization vision and promotion
strategies. The opening ceremony was followed by
the awarding ceremonies for best staff, research
award, long-term service, best department, and
KISTEP employee of the year.

Gwanghyung Lee, Dean of KAIST Graduate School of Future Strategy

KISTEP launched the ‘Wednesday Forum’ to discuss
various S&T policy issues and held the first forum
in the international conference room of KISTEP on
March 12 under the topic of ‘Innovation Paradigm of
University’.
The 1st KISTEP Wednesday Forum began with the
topic presentation of Kwanghyung Lee, dean of
KAIST Graduate School of Future Strategy. The forum
was carried on in the process of a topic presentation
and panel discussion.
Pro fesso r Lee p resen ted ap p earan ce o f lab
ventures in the early 1990s, change in the college
paradigm, and lastly 7 major policy suggestions for
the vitalization of start-up of university. As the 7
policy suggestions, he presented ▲education for
start-up and entrepreneurship, ▲improvement of
evaluation system for the university and professors,
▲reinforcement of IP discovery, protection and
fostering plans, ▲vitalization of technology
evaluation and technology transfer, ▲acceptance of

honorable failure and improvement of a joint surety,
▲specialization of fund raising and venture capital,
▲improvement of stock option.
The 2nd KISTEP Wednesday Forum discussed policies
for the vitalization of inter-industry convergence and
new growth engines through the IoT (Internet of
things), which were receiving attention as the next
growth engine.
Jihyeon Kim, an adjunct professor of KAIST Graduate
School of Information and Media Management,
stated that “The beginning of the Internet of things
is the breakdown of walls among industries. Changes
in IT platform have occurred in every 10 years.
Passing through the Web platform in the 2000s, and
mobile platform in the 2010s, all terminals will get
together to become a platform in 2020. We should
also positively promote R&D on IoT platform which is
being led by Qualcomm, Linux, etc."
KISTEP will hold the ‘Wednesday Forum’ regularly
with various topics regarding to S&T policy issues.
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KISTEP signed a Business Agreement with WISET

KISTEP and WISET (Center for Women in Science,
Engineering and Technology) signed a mutual
business agreement on fostering and utilization of
women of talent in science and technology fields on
April 16, 2014.
This business agreement is concluded in order to
jointly develop the policies and agendas for fostering
and utilizing women in science and technology which
is an important factor in creative innovation and
national growth.
For this, both institutes plan to cooperate with each
other for ▲ Execution of policy development and
joint research for fostering and utilization of women
of talent in science and technology fields, ▲ Sharing
of the manpower-related research/analysis being
carried out by the both institutes, and ▲ Opening of
events such as Gender Summit 2015.
The Gender Summit 2015, which will be held in
Seoul in August 2015 is a place of open forum on
gender innovation such as the influence and effect
to be created when gender difference is taken into
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account in research of science and technology. Both
institutions will perform policy researches to outline
the agenda for the Gender Summit 2015.
Youngah Park, a president of KISTEP, stated that “In
case where WISET’s capability as a comprehensive
support organization for women scientists and
KISTEP’s specialty in planning, analysis, and
evaluation of science and technology are mutually
shared through this agreement, it would be possible
to reinforce the capabilities of women scientists, as
well as to provide a more efficient support for the
women scientists.”
On the other hand, Hyesuk Lee, a president of WISET,
stated that “We intend to plan and develop various
cultivation and support systems for women scientists
through a construction of cooperative relation with
KISTEP.”
WISET is a comprehensive support organization
for women scientists, which was established in
accordance with the Act on Fostering and Supporting
Women Scientists and Technicians.

Strategic Partnership with National Agency for
Technological Development of Kazakhstan

Korea Institute of Science and Technology Evaluation
and Planning (KISTEP) and National Agency for
Technological Development (NATD) of Kazakhstan
entered into a strategic agreement for a science
and technology research collaboration in Astana,
Kazakhstan, on May 22, 2014. Both institutes shall
cooperate closely for the next three years in the
field of evaluation of R&D program, science and
technology policy planning, technology foresight,
and budget adjustment through the activities like
joint research, researcher exchange, R&D training
program, and joint symposium.
Before this agreement, KISTEP made an agreement
with the NATD’s predecessor, National Innovation
Fund (NIF), for three years since September 2010.
Through the preceding agreement, KISTEP provided
NIF with consultation services on the design of
a national science innovation infrastructure. This
consulting project enabled Kazakhstan to establish
a national innovation system including the national
level technology foresight, the development of

national strategic technology, and R&D program
planning.
Before the agreement was concluded, Youngah Park,
a president of KISTEP had attended the International
Innovation Congress, held in Astana on the same
day of the agreement ceremony. During the panel
discussion, she explained the key details of ‘The 3rd
Science and Technology Basic Plan’ in Korea that
was announced in July 2013. Especially she stressed
the part for the creation of new industries such
as the support of small and medium companies,
technological innovation, the formation of an
intellectual property ecosystem, and the promotion
of technology transfer.
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Ceremony for Excellent National
R&D Performance of 2013

Ministry of Science, ICT, and Future Planning and
Korea Institute of Science and Technology Evaluation
and Planning (KISTEP) selected ‘Top 100 Excellent
National R&D Performance’ and held a ceremony at
Gwacheon National Science Museum on July 24.
‘Top 100 Excellent National R&D Performance’
has been promoting since 2006 in order to inform
excellent research results to the public and boost
researchers’ morale in the field of S&T.
This year, excellent outcomes were selected from
about 50,000 R&D programs funded by government
in 2013. 523 outcomes recommended by official
departments among them were objectively and
strictly evaluated by the selection committee
consisted of experts in academic and research
institutions. Through this procedure, 90 achievements
were chosen finally: 15 achievements in machinery &
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materials, 22 achievements in life science & marine
life, 23 achievements in energy & environment,
21 achievements in information and electronics, 9
achievements in basic science & infrastructure, 4
achievements in follow-up study, and 6 excellent
institutes in technology transfer and start-up
establishment.
Ministry of Science, ICT, and Future Planning and
KISTEP expanded the number of selection to include
‘Superior follow-up study’ and ‘Excellent institutes
in technology transfer and start-up establishment’
in order to discover achievements that will lead the
creative economy.
‘Top 100 Excellent National R&D Performance’
posters and research projects were on display, which
attracted a lot of interest after the ceremony.

KISTEP hosted ‘Sketches of Science’, the Nobel Prize
Laureate's Idea Sketch Photo Exhibition

KISTEP hosted the world-travelling photo exhibition
of the Nobel Museum ‘Sketches of Science’ in
Gwacheon National Science Museum for 6 weeks
from Oct. 14 to Nov. 23, 2014.
The ‘Sketches of Science,’ held by the Nobel Museum
in collaboration with the Foundation Lindau Nobel
Laureate Meetings,’ under the concept of ‘pleasant
science inspiring the young generation,’ is an event
that exhibits about 50 portraits of Nobel Laureates
shot by German photographer Volker Steger. Nobel
Laureates sketched freely their awarding ideas
personally on the whole large paper with crayons.
After the first exhibition in Nobel Museum located in
Stockholm, Sweden, in June 2012, it traveled to 4~5
countries a year.
Olov Amelin, the director of the Nobel Museum
said, "We hope that this exhibition can reduce the

distance from science for ordinary people through
the innocent and cheerful image of Nobel Laureates
who seem serious and solemn, and help raise
creativity by enjoying science".
In reality, the images of the Nobel Laureates in
the photo are very familiar and happy. They show
child-like innocence by holding a picture upsidedown, holding a picture in their mouth, wrapping it
around like an apron, etc. Dr. Harold Kroto of the UK
who received the nobel chemical prize in 1996 for
discovering the globular molecules composed of 60
carbon elements 'Fullerene' drew a soccer ball and
showed the shooting motion like a soccer player.
The photos to be displayed for this exhibition in
Korea total 50 pieces, among which include that of
Robert Laughlin, the former dean of KAIST (1998
Nobel Laureate in physics) well known in Korea, and
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Prof. George Smoot (2006 Nobel Laureate in physics)
who has been a chair-professor of Ewha Womens'
University.
Youngah Park, president of KISTEP, explained the
purpose of the exhibition, “Meanwhile, we have
focused on delivering the knowledge of science
and technology but neglected the efforts to accept
science and technology as a part of cultural life
through various art mediums such as pictures and
photos. I hope this exhibition of 'Sketches of Science'
allows our young generation to enjoy the pleasant
world of science.”
Also, the forum to commemorate the world-travelling
photo exhibition of the Nobel Museum ‘Sketches of
Science,’ hosted by KISTEP, was held at Gwacheon
National Science Museum, on October 13.
During this forum where 400 high school students
were present, Olov Amelin, director of the Nobel
Museum in Sweden, Prof. Dan Shechtman, 2011
Nobel laureate in chemistry, and Prof. Peter
Grünberg, 2007 Nobel Laureate in Physics, attended
for special lectures.
Before the lectures, Youngah Park, president of
KISTEP said, "We hope that through this exhibition,
people can reconsider the idea that science is difficult
to approach, and have more interest".
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Wooyeo Hwang, the Minister of Education who
attended the event for the congratulatory message
emphasized that, “Creative people are not the one
with ideas but those who challenge beyond failure.
The cultivation of creative human resources is the
core element to realize the creative economy and as
the department of education policy for the cultivation
of future human resources, we will plan to make
assurance for the propulsion of related policies.”
Besides, Lars Danielson, Swedish ambassador in
Korea, Rolf Mapael, German ambassador in Korea,
Nikolaus Turner, Director of Lindau Foundation gave
a congratulatory message for the exhibition.
During the lecture, Olov Amelin, director of the
Nobel Museum said “The Nobel Laureates are those
who accomplished their dreams successfully through
contribution, passion, and immersion. In the process
of trying their ideas, exploring knowledge, or walk in
unexpected directions, their creativity is evolved and
in this process, creativity is very important. Following
closely in importance is fun. Through the popular
event supported by the Nobel Museum, we hope
people can experience this pleasant emotion even
more.”
Prof. Dan Shechtman said in the topic lecture of ‘How
can I be a Successful Scientist’, “The physical speed

when people walk distances is the same as before
but the communication speed has become very fast
by cell phone or SNS. This is the result of science”.
He stated that science made a great change and at
the same time has lots of unanswered questions and
emphasized that the subject for that answer is ‘you’.
He explained also that "It is important to provide
an opportunity for children to experience easy and
interesting science in various ways so that they can
be interested in science from childhood."
Prof. Peter Grünberg, said that “There is fundamental
principle in all nature. For example, action-reaction
principle is one of them. This is a very basic
phenomena. There is another principle that we have
to accept differently. I thought that my role is to learn
this basic principle and the principle derived from

this and through this I could endure disappointment
and difficulties.” and suggested that it is necessary to
have the attitude to wait if you have confidence for
your study.
After the lectures, all the students and lecturers
moved to the exhibition hall to see the exhibition.
Students tried to sketch their idea personally and
heard the explanation of the works that the Nobel
laureates recorded by themselves. Olov Amelin,
director of the Nobel Museum and photographer
Volker Steger, played with students while watching
the sketch of students and gave advice and
encouragement. On the contrary, students gathered
to receive autographs from Prof. Dan Shechtman and
Prof. Peter Grünberg.
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What is the level of R&D investment of Korea?
R&D investment wherein the exchange rate applied was USD 54.164 billion,
which was the 6th largest in the world, and the nation’s R&D expenditure
as a percentage of GDP was the largest worldwide.
•In 2013, Korea’s exchange rate was KRW 1,094.85/USD, where in the OECD applied statistics-related R&D.
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KISTEP hosted ‘The 6 KISTEP-ISTIC STI Training
Program’ jointly with ISTIC, an organization which
provides cooperation and support for science and
technology to developed areas in Malaysia, for 5 days
from December 8th to the 12th in Malacca, Malaysia.
This joint training program started in 2009 when
ISTIC requested KISTEP for a ‘Customized R&D
Training Program’ for reinforcement of the weak
overall scientific and technological capabilities of
Asian and African developing countries, which
are members of ISTIC, such as establishment of a
national science and technology policy, planning and
assessment, and management techniques.
Later, the first KISTEP-ISTIC joint training course
was held in Seoul in November 2009, and the
program advanced to a more comprehensive and
larger training program of the pan-African scale by
holding a second training course in 2010 in Egypt
that plays the role of the head of the African Science
and Technology Council. The two organizations
completed the first stage 5-year training program and
newly concluded a Joint Operation Agreement for

Korea’s total R&D expenditure in 2013

Ja

th

the second stage 5-year
training in November
last year.
In the STI Training
Program this year, the
first year of the second
stage training program,
25 policy makers at a
director level or higher
of the departments
related to science and
technology from total
18 countries from Asia
(Malaysia, Vietnam,
Iran, etc.), Africa (Egypt,
Uganda, Malawi, etc.), and South America (Costa
Rica, Dominican Republic, etc.) participated.
The training was comprised of lectures and discussion
of experts on technology prediction, a field of interest
of developed countries, in addition to the entire R&D
promotion system of Korea from planning mid/longterm policies/strategies for science and technology to
budget allocation and coordination, and assessment.
The COSTII (Composite S&T Innovation Index), an
evaluation on national science and technology
innovation capability developed by KISTEP itself,
and the local R&D policy as the driving power of the
Creative Economy, were also introduced.
Also, in order to reinforce the discussion between
trainees and lecturers, the time to analyze the
competitiveness of each region and country by
utilizing the COSTII of KISTEP, and discuss the derived
implications, was arranged in this training program.
After the lectures during the 3-day period, sessions of
an interactive workshop (discussion), visits to related
facilities, and cultural experience were arranged.
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Infographic
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The 6th KISTEP-ISTIC S&T Policy Training Program for
High Level Policy Makers

As a percentage of GDP(%)

• Source OECD, Main Science and Technology Indicators 2014-1 / 2013 Survey of Research and Development in Korea (Minister of Science, ICT and Future
Planning / KISTEP

How much does Korea invest in R&D?
Korea’s total R&D expenditure in 2013 has increased by KRW 3.8508 trillion (6.9%)
from the previous year to KRW 59.3009 trillion.
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Total number of researchers in Korea
In 2013, the total number of researchers in Korea increased by 8,609 persons (2.1%)
from the previous year and reached a total of 410,333 persons.
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