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A5 E8 A7l FAdAA a0 ARES AR ATE F e TY
H

I 4
(factual ability)ol] tfsk 2529 7doleta
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8) Acemoglu, Daron. Introduction to modern economic growth. Princeton university press,
2008.
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Scandinavian Journal of Economics 121.3 (2019): 859-883.
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* Monopolization

= Enhanced globalization

* New foreign
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= New security threats
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* New foundations
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Economic sovereignty

= Challenges to
political information
and coordination

* Monopolization
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10) Li, Mengyao, et al. "The global mRNA vaccine patent landscape." Human Vaccines &
Immunotherapeutics 18.6 (2022): 2095837.
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11) Liu, K., Gu, Z., Islam, M. S., Scherngell, T., Kong, X., Zhao, J., ... & Hu, Y. (2021).

Global landscape of patents related to human coronaviruses. International journal of
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12) Gaviria, Mario, and Burcu Kilic. "A network analysis of COVID-19 mRNA vaccine
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13) Arthur, W. Brian. The nature of technology: What it is and how it evolves. Simon and
Schuster, 2009.

14) Chesbrough, Henry William. Open innovation. The new Imperative for creating and
profiting from technology. Harvard Business Press, 2003.

15) Axelrod, Robert. The Complexity of Cooperation: Agent-Based Models of Competition and
Collaboration: Agent-Based Models of Competition and Collaboration. Princeton university
press, 1997.

16) Kerr, Clive IV, et al. "A conceptual model for technology intelligence." International
Journal of Technology Intelligence and Planning 2.1 (2006): 73-93.

-18-



|F Metista 27toj2 Here
s Institute for Future Strategy, Seoul Natic

ional Universit

Qe o] HH o FasA
M= "ol 7inke] HlAadeda A

Hi} gardAgo] o2 HIFHow Fgstu rt. hEF O E IBM research]
Global Technology Outlook (GTO)w= AZ7F o743} vi&Eo] dlolE 7wk H: W
As &8ete] dE HaME F3f vl=yzet Ao & FEdS HH 5 e Al
2 7y Edz=o Ud QAlolEE AFsa vk H3E Shelle]  Sky
Scenariost™ A &Aa AUYA| Alxglo R A3kl HAHAA TEH o2 AHA Ao
2 A3 53 ARE gAeeE xZFolu dA% AT B F
doltt. o]t dlolE] 7nke] HAJNHHYHAAE H7F A i7&
SA487] Y8, 28l 53] B A Atste FHA e
A54o7 &8 dart vk B8 ot tit e HelHE 7o R A

N
)
{12
Y
ol
ol
N
o o
o,

CERER RPN A Fgel oEs: 4HA W
o @7% Bed 5 glom @ YIS ARAon Auan, A 5
Z3 ARFAE AT 2UHIE & A

Ao JdAd. os & Holg
2 =714 Hoz F4sL Azdshehe
& Z7h He1Ed el gl P Aolw BAHQ oAAY

' Holw AAHez 3

*
&
A
< M

(e}
r
b
O\
o
)
2 o o
&
A oet or do r® HToml & KU o> ol o mo rlo % Ao

<
of
e
4 4
>
e
ro
o
=
b o>
o &2

o

N

nlé__ﬂ

]

(
A

o Mo Lo

fil
O

fo o ox M

L Aol THEAAY FAH V=7
AW oAEre) VlEFas ddl ¢ o @ 4
of 9lom ol & 7|9), ¥ HUtE R RE Fofd
7tE & glrh mEbA, B Aol A Aets)
Mze] 7leFas nadon i = 89
F8 JEUZ S Favt Y o= Y& volE v)uke] B4 7]
o] st}e]l Eut7t @ = A, HEA SR Balland & Boshma (2021)17¢]
Aol 3t ~vtE M3}t A (Smart Specialization Strategy)ell theh oI+
< dAZE E F g VEFe g T dolHoA wo] & AxEEQ]

] 329-¢](Revealed Comparative Advantage)'®), #|3% 7+ % A (Proximity)19,

ot 1T
o =

ol
o

TSI e :12i 2
2
f
iy
4,
>
Lo
i
ik
K3
N
rE
rob
e
jubad
N
rx
o
O oo g B
o
Mr X2
(o3
2o
SE
K=
(m
-
e S VR ¥

o
R
)
N
v
N it
o

ob

X
iac)
o

N
)
o
d o 2 ko

i
ol
4y

S

ol
-
N

o
e

o o md Mro g o N
o
o
B
)
o
7

>

17) Balland, Pierre-Alexandre, and Ron Boschma. "Complementary interregional linkages and
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18) Balassa, Bela. "Trade liberalisation and ‘revealed” comparative advantage." The
manchester school 33.2 (1965): 99-123.

19) Hausmann, Ricardo, and Bailey Klinger. "Structural transformation and patterns of
comparative advantage in the product space." (2006).

20) Hidalgo, César A., and Ricardo Hausmann. "The building blocks of economic complexity."
Proceedings of the national academy of sciences 106.26 (2009): 10570-10575.
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= 09:00 AM ~ 09:30 AM : Registration
- 09:30 AM ~ 10:00 AM : Opening Ceremony
Welcome Greetings:
©® Moderator: Jeong—Dong Lee
(Professor of Technology Management, Economics and Policy
Program at Seoul National University)
© Ki Moon Ban
(Honorary Director, SNU Institute of Future Strategy, Former
Secretary General of the United Nations)
©® Byung-Yeon Kim
(Director, SNU Institute of Future Strategy, Professor of
Department of Economics at Seoul National University
© Byung-il Choi
(President of Korea Foundation for Advanced Studies, Professor
of Graduate School of International Studies at Ewha Womans

University)
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© Jakob Edler
(Executive Director of Fraunhofer ISI, Professor at The
University of Manchester)
- 10:00 ~ 12:00 : Session 1
Session 1. US-China Conflict and Restructuring the Global Value Chain

B Background:

The competition for technological hegemony between the US and China is
getting sharper over time, and the global supply chain is rapidly restructuring
accordingly. Many experts agree that it is difficult to expect a return to the
same worldwide production and technology collaboration system as in the
past. Now 1is a time of rapid change to find a new balance. Therefore,
experts’ opinions on how the US-China competition and restructuring of the
global supply chain will unfold are more crucial than ever. In particular, the
position of Korea, which has grown through trade while maintaining an open
economic system, is a matter of great interest to many countries. This
session aims to address the following questions:

What are the causes and prospects of the US-China technological hegemony
competition and global supply chain reorganization?

What effects of US-China competition and global supply chain reorganization
on Korea?

What is Korea’'s policy position in response to the US-China competition and
global supply chain restructuring?

©® Moderator: InJoo Sohn

(Professor of Department of Political Science and International Relations at

Seoul National University)

@ Speaker: William B. Bonvillian
(Senior Director at Office of Digital Learning of Massachusetts Institute of
Technology)

Title of Talk:

Emerging Industrial Innovation Policy Approaches in the U.S.

Short Abstract of Talk:

U.S. non-defense governmental technology policy, starting in the post-World

War II period, was organized around a commitment to early—stage research.

By the 1980s, the limitations of that approach in undertaking technology
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implementation became increasingly clear. Correspondingly, U.S. technology
policy has moved through a series of stages of more “connected” approaches
to technology policy, including in the post-Sputnik period, the 1980s
competitiveness period, and the energy and advanced manufacturing
challenges of the post-2010 period. In the past two years, with the increased
with technology competition with China, with the need for new energy
technology advances due to climate change, and with the coronavirus
pandemic, a series of new industrial innovation policy approaches have
evolved. These include major legislation to support new semiconductor
foundries and research, new energy technology demonstration programs,
restoration of more resilient supply chains in critical technology fields, a
major program to speed up vaccine development and production for the
pandemic, and new support for applied science in critical technology areas.
For these programs to be successful, particularly compared to comparable
Chinese efforts, arguably a new infrastructure will be required to fill gaps in
the current U.S. innovation system in such areas as technology scale—up
financing, cross—agency collaboration mechanisms, and implementing advanced

manufacturing.

@ Speaker: Byung-il Choi
(President of Korea Foundation for Advanced Studies, Professor of Graduate

School of International Studies at Ewha Womans University)

Title of Talk:

US-China Tech Hegemonic Competition: A Korean Perspective

Short Abstract of Talk:

As China markedly turns away from the path imagined by the US and the
West - convergence to the liberal market economy and the soft authoritarian
regime, and China pursues and exports its own digital authoritarian regime
as an alternative to the Western model, the power competition between the
US and China becomes inevitable. While the US and China confront in
various sectors, technology rivalry is a defining aspect of the US-China
hegemonic competition. Dual aspect of technology - an industry sector in its
own and its implication in defense and security - and the intensifying tech
rivalry between the two superpower implies that the security aspect is at the
driver seat, while the economic aspect takes a back seat. Such a sea change

in technology landscape throws into disarray the existing global supply chain,
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which has been evolved during the past three decades of hyper—globalization.
The US under the Biden administration intends to reconfigure the global
supply chain of some key products, including semiconductor, battery, mineral
resources and bio medicals. New emerging supply chain, if any, will not be
efficient, compared to pre—-pandemic and pre-new Cold War global supply
chain. Without doubt, it would be costly and less effective for the time being.
Nevertheless, the new supply chain, to the mindset of policy makers, would
be more under control of the state and thereby more stable. Korea is a
player in this reconfiguration of the global supply chain. Often, the challenge
is framed as the question of choosing a side. Realities are far from such over
simplification. The pressing question is how to stay competitive in this new
geopolitical and geoeconomic competition. Creating and maintaining an

irreplaceable edge is imperative.

@ Speaker: Jeong Dae-jin
(Deputy Minister for Trade at Ministry of Trade, Industry and Energy)

Title of Talk:

Industry-Trade Policies for Strengthening Global Supply Chains

Short Abstract of Talk:

Global supply-chain sruptions as a result of US-China competition, the
Russia-Ukraine war, the on-going pandemic and spreading protectionism are
continuing to occur. Although connecting every corner of the world in an
efficiently manner with globalization, global supply chains are emerging as a
threat to many countries paradoxically. Against this backdrop, the
industry-energy-linked trade strategies are of the utmost importance to
ensure the stability of supply chains and respond to changing industrial
structure, as well as trade policies for market liberalization and trade
expansion. While swiftly addressing short-term disruptions based on
cooperation between countries, we should establish a stable cooperative
system for technology, industry and materials-parts in the process of
reshuffling the global industrial structure. Above all, active participation of
the private sector is necessary while its autonomy is guaranteed.

© Designated Discussant: Chung Chul

(Senior Research Fellow, Korea Institute for International Economic Policy)

B Open discussion with speakers, discussant, and floor participants
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- 13:20 ~ 15:20 : Session 2

Session 2. Technology Sovereignty and technology/innovation policy

B Background:

With the US-China competition and restructuring of global supply chains,
interest in technology sovereignty is growing in many countries. The concept
of technology sovereignty is easy to be interpreted as having to possess core
technology in the country. However, technology and production are already
too internationally divided for one country to have everything. In such a
situation, it is more important than ever to establish a realistic concept of
feasible technological sovereignty and to prepare a plan to secure technology
sovereignty considering the country’s context. This session aims to address

the following questions:

What are Europe’s perspectives on technology sovereignty’'s definition and
policy prescription?

What are the US perspectives on technology sovereignty's definition and
policy prescription?

What are Korea’s perspectives on technology sovereignty’s definition and
policy prescription?

© Moderator: Keun Lee

(Professor of Department of Economics at Seoul National University)

@ Speaker: Jakob Edler

(Executive Director of Fraunhofer ISI, Professor at The University of

Manchester)

Title of Talk:

Technology Souvereignty and new demands for Innovation Policy

Short Abstract of Talk:

In the last five to seven years, there have been a number of geo—political
developments that have severe implications for the development and
deployment of innovation across national borders. Trust in international trade
trust has suffered or is reduced to a more limited number of like-minded
countries, while protectionism is on the rise. More and more countries and
supranational organizations have realized that the exchange of knowledge and
the ingredients for technological innovations is increasingly being hampered.

Even more, the flow of knowledge and intermediate goods for technological
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innovations has become an instrument in geo-political and trade conflicts.
Against this background, it is important for individual states of associations
of like-minded states to reflect on their ability to develop the technologies
they need, i.e. to establish their technology sovereignty. This talk will present
a concept to define and operationalize technology souvereignty, and reflect on
what the application of a technology sovereignty strategy means in the

broader context of innovation policy and its governance.

@ Speaker: Nicholas Vonortas
(Professor of Economics and International Affairs at George Washington

University)

Title of Talk:

Technology Sovereignty: Old wine in new bottles?

Short Abstract of Talk:

Talk is in the air about a “new” political economy of innovation strategies in
the post-pandemic world that pits liberal capitalist development principles of
expanding free markets against social self-protection principles that keep
check of it. The world may be entering a new era of geopolitics pitying the
“old” superpower against a “new’ accenting contender. The thinly veiled
interventionist technology and industrial policies on both sides are obvious
reflections of an uncomfortable situation of geopolitical competition. Europe
has been an enthusiastic supporter, even inventing new terms to describe it
such as “technological sovereignty” and “mission-oriented policies”. Is this
trend something new, or is it a recurring situation, more like a pendulum
which swings towards economic liberalism and openness when the occasional
superpower feels relatively safe and towards interventionist policies when it
does not? A pendulum that swings towards interventionist policies as the
laggard country tries to catch up and towards economic liberalism when it
has been more or less successful in closing the gap? This presentation will
reflect on lessons from times past and basic economic principles to underline
the dangers lurking behind the current talk on technology sovereignty and

delineate the limitations of such an approach.

@ Speaker: Sangook Park

(Professor of Department of Science Studies at Seoul National University)
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Title of Talk:

Technology Sovereignty and the mission-oriented innovation policy in Korea:
lessons from the Korea—Japan trade dispute

Short Abstract of Talk:

Korea used to be locked in the dependence of essential chemicals for
microelectronics on imports from Japan. It had been thought as a win-win
trade like division of labour between developed economies within the region.
But Japan’s export restriction of hydrogen fluoride, fluorinated polyamides and
photoresists not only harmed the long-run collaboration of two countries, but
also alarmed Korea that even friendly countries can weaponize tech trade. As
Korean firms and government became aware of the vulnerability of supply
chains, they set a shared mission to lower the dependence of chemicals and
materials from abroad, and they implemented a comprehensive policy mix to
deal with the mission. In this talk, Korea's reaction to Japan's export
restriction is claimed as a case of the MOIP for technology sovereignty. In
addition, its impact on Korea's tech sovereignty concerns in the era of tech
cold war is also addressed.

© Designated Discussant: Ji-ho Hwang

(Director general, Korea Institute of S&T Evaluation and Planning)

B Open discussion with speakers, discussant, and floor participants

- 15:40 ~ 17:40 : Session 3

Session 3. Current Trends and Future Strategy for Critical Technology

B Background:

Each country is trying to secure critical technologies to survive the
US-China competition and the global supply chain restructuring. However,
there is no agreed definition of strategic technology, and it is difficult to find
an agreed methodology and consensus on which technologies are critical. The
policy for securing critical technology is also in a state where industrial,
technology, and science policies are mixed. Most importantly, no country can
have all the technologies, so it inevitably has to be selective. There is also a
concern that if each country insists on a similar set of critical technologies
and duplicates investments, global technological development will inevitably

slow down. Therefore, experts’ advice is more urgent than ever to create a
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consensus on the definition of critical technologies and make a consensus on
technological innovation for the shared prosperity of humankind. This session

aims to address the following questions:

What are the international trends for the definition and lists of critical
technologies?

What are Europe’s definition and policy prescriptions for critical technologies?
What are Korea’s definition and policy prescriptions for critical technologies?
©® Moderator: Sungcheon Kang

(Fellow at Center for Science, Technology and Future Research at SNU,
Former Vice Minister at Ministry of SMEs and Startups)

@ Speaker: Jeong-Dong Lee
(Professor of Technology Management, Economics and Policy Program at

Seoul National University)

Title of Talk:

The dilemma of critical technology for technology sovereignty: Escaping
theatrical effect via international collaboration

Short Abstract of Talk:

As the technology competition between the US and China intensifies and the
global value chain 1is rapidly restructuring, interest in technological
sovereignty and critical technology from various countries 1s increasing.
Accordingly, each country has developed policies to select, protect, and
promote critical technologies. Nevertheless, there is no consensus as to which
technology 1s a critical technology and what process it is appropriate to
derive. Countries publish different lists according to their logic and
procedures and each country’s unique contexts. Therefore, it is a timely issue
to compare and analyze the commonalities and differences in critical
technology by comparing the methods for deriving the critical technology and
the published technology list by each country. In this talk, we intend to
examine the international practices regarding critical technologies and present
their policy implications. In particular, we will discuss the possibility of
international cooperation on critical technologies to solve global and common
problems under cooperation rather than the current exclusive competition

between countries.
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@ Speaker: Henning Kroll
(Coordinator at Business Unit Innovation Trends and Science Studies of

Fraunhofer ISI, Adjunct Professor at Leibniz University Hannover)

Title of Talk:

Key enabling technologies to safeguard future competitiveness and well-being
Challenges, Opportunities and Strategies in Europe and Germany

Short Abstract of Talk:

For more than a decade, the identification of key enabling technologies has
occupied center stage in various national and international development
strategies. Expanding on the obvious multi-purpose role of digital
communication, policy makers have promoted various enabling technologies
since the early 2000s. Around 2010, most FEuropean countries agreed on
promoting a canonical list of six key technologies, including biotechnology,
nanotechnology and advanced manufacturing. Ten years later, these nations
are facing the double challenge of having lost ground in an ever more
paramount digital domain while at the same having to support sustainability
transitions for which new technological solutions will be required. While the
generic technological fundament needed may overall still be the same, both
specific drivers and the motivating framework have substantially shifted. This
talk will elaborate on which key enabling technologies appear critical for
Germany and Europe today and how newly emerging challenges have been

framed at either policy level.

@ Speaker : Yongrae Cho
(Research Fellow at Science and Technology Policy Institute)

Title of Talk:
Innovation of National R&D System for Global Leadership in CET (Critical
and Emerging Technologies)

Short Abstract of Talk:

With the geopolitical competition getting fiercer, global competition for
emerging technologies has become an irreversible trend to ensure national
security. We will concentrate our national capacity for technological
innovation, with the selection of 10+a critical and emerging technologies. The

criteria for selecting such technologies include commercial value, relevance to
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national security, urgency about support for development at the national level,
etc. To promote and protect Korea’'s critical and emerging technologies,
support measures on all fronts will be adopted, including policies for
mission-oriented R&D, STEM education, research integrity and international

cooperation.

© Designated Discussant: Hyunsook Lee

(Professor of School of Biological Sciences at Seoul National University)

B Open discussion with speakers, discussant, and floor participants

- 17140 ~ 18:00 : Closing Ceremony
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1945 — Postwar: U.5. focuses its government support
for innovation on basic research stage
+ 1.5, in 1945 was the world manufacturing leader —
it didn’t have to worry about manufacturing
* But it was catching up on basic research
= Decision in 1945; government role is to support
BASIC Research — leave applied and development
to industry
= "Pipeline theory” of technology development
*separates science as a separate player from other
innovation actors — against integrated model for
science i

U.S. Manufacturing Decline — since 1970
= After WW2, US was world manufacturing leader — developed massive
mass production system

* Focused innovation system on R&D not manufacturing

= U5: research-led innovation — pipeline model

* Other countries: manufacturing-led innovation (Germany, Japan,
Kerea, Taiwan, China)

* U5 lost one-third af its manufacturing jobs, shut down 60,000
foctaries between 2000 and 2019

* US and China have traded manufacturing places
* China produced 28, 7% of world manufacturing output in 2009 while the LS
produced 16.8% - reversal of 15 years before
= Manufacturing is 30% of China's total economic output and a 54 tillion
sector compared to LS where mig. is 11% of GOP and 3 52.3 trillion sector
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Manufacturing decline created major social
disruption in the U.S.;

*We have increasing inequality, not economic
convergence — a festering pruEIem for 15 years.

Declining Caer
i ; TOWINg
Growing Middle s
Class ==
U?per- end
Middle Services
Class Sector

* Above: the “Barbell” problem identified by
economist David Autor

*The U.S. has famous IT companies {Google, Apple,
etc.) but quite limited employment in the U.5.

What has evolved since this decline?

- Models reaching further down the pipeline,
requiring connections between R&D and
implementation

* [See: W.B. Bonwillian, Encompassing the Innovation
Panaply, lsswes in Science and Technology, Winter 2032]
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Thie Wage Gap: |
for Median 2 |
Incame and Nan- wo |
Supervisary
and Production
Workers:

PUBCINTAGE CHAURGE HRCE 10448

Sarn B g A7 R b o Thos Yt o g sty Bl it s 1 B A o ik kS,

How far down the innovation pipeline does the Federal
Government role go? ...The DOD parallel universe

THE INNCVATION PIPELINE:
Research-=Dev->Prototype->Demo->Testbed->Produc tion->Market

NSF, DOE OF, NIH

DOD.

OO has & "Connected System”
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US has had Five Periods where it has tried to

better connect science and technology:

" Hﬂ_&l; r - Moved from “connected” mnavation system in WW2 to
isconnected” system with federal research role paramount

* %]‘LHME_ DOD recannected its Innovation system — DARPA maodel (also

* “right-left”, use basic ressarch capability to enable upfront” research
wiskan

* Take advantage of Iaunchiﬁ innovations into Defense innovation system-jdins
RiskfInnovation - Connectad — DOD is a parallel universe to discannected
civilan science

+ Period 3 - B0s Competitiveness

= Series of madels to better connect BED to “back-end” — MEF, 5BIR, Bayh-

Diobe, ATP, Sematech, R&D Tax Credit

» Period 4 — Energy Challenge —
= ARPA-E model - DARPA Plus approach — deeper into implementation
. E;panded EERE, EFRCs, HUBs, Adv'd Mig. Dffice, Tech Trans. OFL, Cyclotron
Rd., Loan Office

+ Period 57 - Advanced Manufacturing
= 16 Manufacturing Institutes — industrgfunie/gov't collaboration — testbeds
arcund adv'd mfg. technologes phes workforce ed

Emerging Industrial Innovation Policy
Approaches

. industrial I - ex's: agriculture
{price controls, imgation systems, land grants, extension agents), energy (hydropowes,

nuclear, fossil and renewabbe subsidies, power reguiation), hﬂ_lh‘l:! (Medware,
Medicaid) - but imited in the industriol innovation palicy area

* Industrial |nnovation policy —

+ Definition: focus on post RED stages: late stage development, prototypng, testing
and demonstration, production prototype, production, initial market creation

* Technology competition with Ching
* Climate change — new energy technologies required
* Pandemic

+ But barriers: Vannevar Bush organized LS chvilian science in the pipeline model far
basic research only

= Adt W En
thro mal

allel: Defense research, alernative systemy, reaches all stages
creation "

Defining Industrial Policy in terms of the
stages of innovation advance:

* Industrial innovation policy - define in terms of the
well-known stages through which a technology must
advance:

* research, development, technology prototyping,
testing, demonstration, product development,
production financing, market entry, and expanded

market creation.

* Industrial innovation policy, then, entails
government intervention in one or more of these

stages in order to further a technological advance.

THE BETURN 0¥

GREAT
POWEI«
RIVALRY

AT T
R CHE

U.5.-CHIMA
TECHMOLOGICAL
"DECOUPLING"

FRN
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The New Geaopolitical Driver

Moving into a new International system, with conseguences for innovation
pobicy — de-globalization s underway
+ Covid lessons for-domestication of supply chain, national supplier
systems — Heightened by growing int’l conflict
« Old ideas on orgamizing industry - fust in time nventory, core
competency - are being replaced by resliency, more vertically
integrated firms
fow: another period where democratic governments appear o be
challenged bvy autocratic governments
= Reality: the Ukraine War, China" support for Russia in that war, and
ongoing potential threats to Taiwan
Unstable situatipn - underscored view in the U5 about need to reestablish
supply chains and manufacturing leadership,
Technology leadership drives national security leadership.
Manutacturing is the crossrosds between national security and economic
sequrity and the three are interdependant
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2020-22: 5ix mmf}r US industrial innovation policies:

2 p ol massive interventionintovaccine
dmlnpmenl —Eua ranteed p{udu:llm contracts to industry, portfolio approach for
range of vaccine technologies, technology certifications (ELAs), integration of federal
officials into companies to speed development, control of distribution systems

* The CHIPS Act — restore US semiconductor leadership —US $C firms falling behind -
Intel behind TSMC, Samsung— new funding for US fabs and foundries, advanced RE&ED,
funding for mfg. and packaging technologies, 5C workforce ed - 5528 billion

* Infrastructure bill in 2021: Energy tech demonstration centers for carbon capture and
sequestration, hydrogen, adv'd nuclear, critical minerals, renewables - 520 biflion -
new Technology Demonstration Office

* Assuring Domestic Supply Chains - lune 21 WH plan, updatedFeb, "22 -

for

pharmaceuticals and ingredients, advanced batteries, critical minerals, semiconductors

—financing and supply chain rebuilding

* Inflation Reduction Act of 2022 - 53758 for new energy/climate challenges - taxand
consumer incentives for implementation of efficient technelogies, new lendingtoco's

ndless Fron d Science Act — funding for semiconductors, new
autherization for applied sclence programs at NSF

Case Study: Where did Tesla Come From?

Market value in 2021 of 1.06 trillion - larger than

the top 5 auto manufacturers combined, and

553 billion in profitin 2021

Policy: Gov't wanted EV's — gov't role: :

* Gov't RED for developing and improving Li-lon batteries

* 57500 tax incentives to consumers for purchasing EVs - market creation

» 5465 million loan saved Tesla from bankruptcy - approved 2009, repaid 2013

* Charging station support - $7.5B in 2021 Infrastructure bill

= State of California clean air regs pushed EV's — Calif. law protected by EPA

*  Covid hit auto sector in 2020 but California “zero emissions credits” sent
5428m from other auto co.'s to Tesla keeping it in the black and scaling up

* State gov't support so far: $2.4B—includes 51.38 for Nevada Gigafactory,
5750m in NY solar panel factory, etc.

*  On the way: advanced battery support, gov't support on EV supply chain, etc.

—46-

Case Study: Operation Warp Speed

* Picked winners — OWS selected 2 co's leading in 4 vaccine technologies

* Guaranteed Contracts — start production while vaccines being developed

* Technology Certification — FDA's “Emergency Use Approval” assured
immediate market entry

* Flexible contracting

* Defense Production Act- compel supplies for emergency needs

+ Other Transactions Authority - fast contracting outside of normal procurement regs

* Mapped supply chains

* Supported production scale up at factories

* Integrated federal personnel into co's to speed regulatory compliance
* Undertook national distribution to states and localities

. Cgssilic example of industrial innovation policy {took advantage of prior
RED

* Saved millions of lives

Different models for industrial innovation
policy:

* Top Down - Operation Warp Speed — gov'tselected
portfolio of winningco's, and supported them

* Dutcome: saved millions of lives

* Bottom Up — Electric Vehicle support - Tesla— gov't
supported a network of incentives to scale electric vehicles
= Up to companies to take advantage of them; Tesla saw the
opportunity

= Qutcome; Telsa has driven all of the major world car co's to
shift from internal combustion fossil fuel engines to electric
vehicles
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Case Study:
The "Endless Frontier”/"CHIPS & Science” Act —-

+ Bipartisan cosponsors - 5200 billion authorized {current & new programs)

« Core fden: U5, technology history is littered with technologies innovated here in the
11,5, that did le- e pr

= A core goal of this bill is to get the new critical technelogies into industry acceptance in

the LS, The new technologies require de-risking to get into the scope of risk and
corresponding costs so industry can absorb and implement them.

* Intense competition for critical tech leadership with China —
* Will pass the US in gov't RED support soon
* Has industrial subsidies and Guidance Funds — over 5400 billion/fyear (2022 C515)
* Who will lead on Al, guantum, new high performance computing, robotics,
biotechnology, cybersecurity, advanced materials, energy tech - top technologies in bill

= Full 552 billign funding for the CHIPS Act included in the bill = RED and
implementation (fabs/foundries)

Gaps in the 6 new initiatives:

* Scale Up Financing
* Venture Capital does not support scale up cutside software and biotech —
hardtech takes too long | 10/15 years to scale) and too risky
* Still scattershot: funding in CHIPS Act and expanded Energy Dept. Loan
Programs Office (5408} in Inflation Reduction Act— missing in other initiatives
* Support for Manufacturing stage
+ Technologies toscale must be manufactured —US not adopting adv'd mig.
+ Manufacturing Institute Program is not operating at sufficient scale
* Cross Agency Collaboration
+ Combined, cross-agency effort needed for many of the new technologies, but
these are hard to established in the decentralized US RED system
* "Interagency collaboration isa contradiction in terms”

—47-

Endless Frontier/Chips and Science Act — science provisions -
has many of the follow-on stages to research:
New applied Technology Directorate at M5F, the broad-based U5 basic science agenoy

— new agency within an agency - Must move through: research, development,
prototype, testing, demonstration, scale-up/piloting, initiai market, full production,

*RE&D In 10 critical technology areas —"translational” research to be supported at

the new Directorate for Technology, Innovaton and Partnerships - 520 hillion over
5 years "Societal, National, Geopolitical” goals

*Societol goals added - Directorate to aid underperforming regions, broadening
innovation. etc.

*Development and prototyping - at Transiation Accelerotors run by industry-
university consortia

«Testing and demonstration — test beds to prove and demonstrate the new
technology so they can get into the risk range that industry and other kinds of
capital can work with.

*Regional Innovation Engines/Hubs — N5F already undertaking for spreading

innovation capability {has no background in regional innovation)
*Seale-up Funding for Semiconductor Fabs but broad financing provision - drojpped

Is @ New US Era of Industrial innovation Policy

beginning?

* Defense Dept. has always done industrial policy — but
now reaching into other critical areas of the economy

* Driven by Climate Change demands and China’s
technology acceleration challenge

* Bipartisan support for some of this

* Requires completely new thinking by
scientists/engineers—
* They have to learn the new system, from science
through production
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Industrial Innovation Policy Factors:

Meed to build & new infrastructure for industrial innovation policy:

* Change agents

* Connections across Research institutions

* Rebuild Manufacturing foundations

* Mapping Supply Chains — and filling supply chain gaps

* Technology Testing and Demonstration

* |[ntegration between agencies, industry and universities = committed firms
* Technology certification and validation

* Flexible contracting mechanisms — Def. Prod. Act, Other Trans. Autherity
* Apply gov't procurement programs to scale up new technologies

* Technology scale-up financing

—48-

Underlying issues;
* L5, National Security is deeply tied to rebuilding U.S. manufacturing— U.5.
now willing to pursue Industrial Innovation Policy to get there
+ To reiterate,
* Technology leadership drives national security leadership.
* Manufacturingis the crossroads between national security and
economicsecurity and the three are interdependent.
* Concernin Korea that U.5. industrial policy will damage Korea
* Example: 57500 buyer credit for electric vehicles in recent Inflation
Reduction Act for EVs assembledin the LS. —
* EU: GATT violative
* Practical questions — not available to 70% of EVs in U.5. market;
40% don't meet battery sourcing requirements

* U5 mfg. is not large enough for U5, or world markets in a number of
categories—5C's, batteries, etc, — may drive the LL5. to technology
alliances with clusters of allied nations
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US-China Tech Hegemonic Competition
Korean Perspective
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Biden (hrders Broad Supply-Chain Review Amid Chip Shortages

F EU and US remain exposed to supply chain disruptions
. Supply chain index (100 = mast danapted), Augast 200 %-Augas 37071
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Counteracting Overdependence on China

* Reshoring
* Nearshoring
placing your supply chains with geographically near neighbors

* Friendshoring

shifting your supply chains from hostile countries to friendly ones

Meng Wanzhou returns to motheriand after 3 years of detention in
Canada

[EEUL oA YL) HY-B0ts WA UTF I wED e
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The New Normal CHINA counters

Economic Security
- From World Factory to World Consumer

* Old Normal * Emerging
- Divide and Rule
Firewall b/w trade - security * Trade-security nexus ¥ EU-China Comprehensive Agreement on In&ﬁﬂ&ﬂi{gﬂ}
Seamless GVC Just-in-time * Fragmented GVC Just-in-case v 16 +1
ELo = B v CPFTPP
Efficiency * Resilience/Stability

- International Standard

- Trade Sanction

Unfavorable Views of China Reach
Historic Highs in Many Countries

e e e st Can the US lead again?

d LA : C\/ :_,:_{ - Coalition with Value-sharing Allies
il s b + US-EU Trade & Technology Coumnetl

=L

i e mn e mm e e e e +  Human Right, Labor Stondard
T N : ¥ Wiriting Ruh-fnr H‘&qi]‘nf Trade
M pﬁt( o ¢  ®Taiwan”
. kS
- o

« Indo-Pacific Economic Framework

-52—-
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The Korean Conundrum

China Risk
America Risk

Choosing a side?
Navigating the turbulence?

11
_53-

SOUTH KOREA
FROM THE FORGOTTEM
WAR TO K-POP

Player in the game

- A seat at the bargaining
table

- Coalition of middle powers
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Korea's Industry—Trade Policy
in response to global supply
chain restructuring

Jeong, Dae-lJin

I. Global movement toward supply chain restructuring

1. Strategic U5-China Competition
(@ US efforts to mawmntain global leadership, i
| China’ smbition to challengethe US|
[0 (China) China is pursiing & foreign policy called “You Sou Zou Wei (MR,
which means pricritizing natonal ntersste by actively engaging and intervening in the
irmernational commamiry,
+ This is the result of promoting growsh under “Tao Guang Yang Hul (S5,
which means walring for the right dme while building strength, China's GDP now
surpasses 0% of the LS,

" Accession no the WTO in 2003 — Largest srading country in 2043 — Expected to surpases the
US m GDP in 2028

[ (US) China izpot a parmer, but a competitor thre al security.

* The US prioritizes creating a level-playing field wise sanna saice it believes the China
carries out undair practices such as industrial subsidies and forced technology tramsfer.

12

—54-

{ Table of Contents )

1. Global movement toward supply chain restructuring
1, Swraregic US-China Competition
2,  Spread of protectionlsm

3.  Global pandemic and geopolitical risks

II. Korea's response measures

L. Secure irreplaceable industrial competitivenses
2. Improve industrial fundamentals for enhancing supply chains

3.  Enhance global supply chain cooperarion

| # The US-China competition iz expanding from Trade
: to Technology - Industry to Human rights - System to Territory
ke S T e T e o s i e S R S T TR

[ {Trade) Pressure China through the implementation of the Phaze One Trade Deal, and
2pply Section 301 of the Trade Act to resolve China’s unfair trade practices

3 {Technology - Industry) Impose export conirols, review foreign investment and enact
laws to hold China in check to prevent China's technological challengs
(eg sametons on Huswsild rimes slnes May 20090, the CHIPs-Scisnce Actand the [RA)

O3 (Human-righss=System) Pazsed the Usghur Forced Labar Prevention ActiDecember 20211,
diplomatic boveot of the Balfing Winter Olymplcs

[0 {Territry) Excalating rensions sirrounding Taiwan {geopolitical conflict zone as well az
strategic location in East Asia) and Hong-Kong (free market}
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O (Palicy directian) Transform itz economic structure via @ “Dual-circulation strategy”
into the domestic—demand driven economy,

— Expected to wait until a faverable environment i created for China
* "The world & m & turbulent time that = unpecedenied m the past cenmry, but e and
momentum are on China's side™ 00 Jinping, January 20213,

# (Technological independence) Foster science/mamafacturing/digital technologies
undee the spirit of "Shi Nian Mo Yi Jina®, which means taking ten yeats to sharpen
a sword, and develop *Chokehold technology” which is subject to West sanctions.

» (Expanding the domestic sconomy) Establish ity own virous cycle sconomic system
based an Indostrial advancements via rechnological independence (reforming supply)
and the consumption of the domestic market (expanding demand),

+ (Linking with external econamies) Strengthen China’s control over the global market
by artracting FDIs and International cooperation through 1ts massive domeste markert,

O (Relations with the US) Take similar measures to the US uzing tactics called Tul Bulpa
(e, which meanc fighting bur not spoiling reladonz, and Wijnm Tawo (EIRATH),
which means aftacking backup forces after besieging = critical post,

3. Global pandemic and geopolitical nisks

O {Spread of the pandemic) Worsening global supply chain disruptions due to supply—
demand discrepancies and restricted flows of goods/services/personnel

# (Declining supply) factory shstdowns and restrictions on trade in goods-ssrvices

" s Sﬁnrtageufwininahu::ulﬂebmry 20200, Urea crisis (September 2021), Shurdown of the
Samsung plant in ¥ian (Becember 3021} snd Chins lockdowns (first half of 2022<)

= (Rizipg demand! unexpected demand due to online economy as well as
compemsation mentality
* &g Automotive semiconductor supply cosls and loglsne eriai (Port of Long Beach in the US)

O {Geopolitical risks) Tencions between the West and RucslaChina are sgeravating the
supply chain crisis across overall areas including energy, foods and logisics amidst the
ongoing the Russian-Llraine war

» Energy cut—off by Ruossia resulting in the global
as well as supply restrictions on critical raw matetialsitems

& global food crisis

2. Spread of Protectionism

3 {US} Promate industrial poficies to hold China in check, ssablich supply chains and
foster cuming—edge technologies, and create jobs

* (Supply chairs) Adminisrrarive arder ro review foar irema/ st induseriss’ swpphy chains (Fabmoary 2021),
and 100=dsys Raviews (Jums 2021)

® (Induwry] CHIPy Scisnos Act” TRA (August 20721, snd Hational Biotschnolory and Biomarafsciang
Iniziarive (Ssposmbar 20231

[J (China) Respond 1o US-led westemn sancrions against China, advance it domestic
industrial structure and pursue technological independence

* (Supply chaizal Extablishine Red wpply chain and promoting the Belt and Rosd niciativs (BRI
® (Indasry) Mads in Chans 2023 and the 14tk Fivs=vanpplan tofomec § stintexic new indumtne

[0 {}span} Stwengthen economic security to protect key technology {semiconductor- future
cars) and develop Industries

* {Supply chainal Act on the promotion of catiom| wownny throegh esmeed scomomsc mearareslApnl 20220
* {Indawry] pevasedl the Act to wpport smurondoceos production [December 2021, provids nzbndied

[1 {EUN Stabilize supply chains and support cutting—edge industries through the
Integrotion of regional markets and complying with labor-environment values

® iBupply chaisa) Divsctive on supply chai dus diligsncs. uesd the CBAM

* {Indosrry) Propossd the Earopean CHIPa Act {Febouary Zﬂl'i'_:l:umpp-nuimq subaidisa® fundsand
recyuiried Labarma tuan )

II. Korea's response measures
| # Sccure industrial competitiveness and strengthen supply chains |

i
i
: to prove that my -country—first policy and external risk factors :
! bring about more lozses than gains{(f FH %), |

1. Secure irreplaceable industrial competitiveness

= (Kev technology) Secure key technologies at an early stage to facilitate industrial
innovation, lead digital- green transivion and reduce Korea's dependence on the
US- Chiness technologies-marksts

* Esrablished the Indusmial R&D Innovanon Str {June 2022, Implemented the Indusmal
Technoiogy Innovarion Promovion Act (July ore,
= (Smatepic industries) Emerge as a key plaver in the global supply chain foe fiture
growth Induostries such a3 semiconductors/barteries/bio
* Established a straregy to become & semiconductor powerhous (Julv 2022, Implementsd the
Acton high rechnology (Augun 2002 s
12
-55-

# (Inductrial ecosystem) Improve Industrial production and vitallty by fostering
manpower, facilitating investment and sasing regulations

" Explors investment projects worth 337 wrillion wos and ressive invermenr diffieulriss such a3
repulations (June 20220
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2. lmprove industrial fundamentals for enhancing supply chains 3. Enhanceglobal supply chain cooperation
» (Seming- AnalysisF Establish an early waming system: and operate & global supply * (Bilurzral cooperation! Strengthen supgly chain cooperation parmerships
chaln analysle cencer & Customized cooperation for GV positioning (raw material sbondant countries,
L Cooperation network with diplomatle offices, trade centers, Importers and technological powerhouies ec.)
Korean companis: engaged in business activities overseas I oy
2 Befrain from trade restriction measures, first supply tion 3
\ Analyze prices and supply/demand, policy trends and impact on industry, and e et el oty i el Bt e et

thare/cooperate with the private/public sectors

* MOU ; Viet Mam [Decernder 2021, urea cooperation), indonesia (December 2021, wea
cooperation; February 2022, criticax] minerals), Australia (Decernber 2021, critical

* | Diversification) Diversify import sources for some items which are highty dependent minerals), the LK ary 2022, overall supply chains), Canadz (September 2022,
on certain countries cooperstion betwesn comganiest
* Channels - the US (May 2002, Supply chain industry Dislogue, December 2021 Semi-
» (Production- Steckpiling) Theough the FDI of kev companies In supply chains as well conductor Partnerhip)

as their strategic reshoring, promote & transition toward domestic production and

pronl the iling of bW e e » (Multllateral cooperation) Secur reglonal supply chain recilience/stabilization
between plurilateral countries

* Logistics Imports} Support logistic costs, expand made finance/insurance and exploce L Share Information between paricipants jointly respond to crises
new importing mariets

Thank you

14 -
—-56-
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Caution on China's becoming a superpower Global FDI downturn since 2016 and Chinal!

mn teﬁhﬂﬂ'ﬂgy thrﬂugh M&A Glabal FDI Inflows Chinese investment into the US and EU Has
Plummeted since 2016

» Cross-border M&A s as i
| Word | ©China | World China i
{numbers) | (numbers) {walue) (wakue) -
2013-2017 7.6% 22.2% 13.1% 25.1% ;
2017-2018 -5.5% 23.2% -B.6% -40.6% S—— -
s miie

1%
-57-
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1) Mativation

b

o Ein Reszarch),

i Al animd Sudice

Calls for technofogy sovereignty [TS) im Europe e getting kouder

= Growing geopolttical uncertainties
= Threat of global trade conflicts
= Since March J000; COVID 19-crists
= Liraine Wear enesgy autonomy

=|rcreasing conthict betwaen technology sovereignty and the dominant economic madal
Conslderation of T5 carefully and differentiated

= 1% |nihe rontest of eonomes and innavabion soveresgnty

= Functional context of technologhas in soveraignTasis, sociaty and economy

= Criterialo determing the necessity and degresol TS

P Repommendatian b evoid one-sided dependencies and fo sirengthen redilience

- - B ot

22 Fraunhofer

= Fraunhoter

- 16 -
-58-

Agenda

1. Mativation

2. Defimition

1 Analyicsl Seps

4, Anabyvical methos

5, Strategees

6. ‘What might it mean for deveboping and catching up countries?

F.o Conclusions

i e N !Fnunhn‘l'«*

Technology sovarsignty (T5)
the naw Normative -and lots af confusion |

Ts * embeddad in macro discoursed at TU leval

= Srategic atonomy debate:
= abilify to act @nd o chooss ane’s ans prianly, make declssan, impismant them
= triggered after Tremp election, autonomy vis-#-vis the US

* Strategic sovarsdgnty [Presidant Macoron, 2007), & above, plus:
* comman political authorsty [ inEurope) —EU states together can jointly eXerciss necessany power
+ pratecting Bl membspr statasand assarting comman Eurcpedn interasts
= range of policy aress; military, trade, fimancial market policy, energy, technalogy, digitalisation

o R R !Fnunhn‘l'«*
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Technology soversignty (T5)
the new Mormative _and |ots of conlusion B

* Thierny Bretan, EU Comeission home page: "techinology war™ {(digital soversigniy] 2030

* Eurcpean Parliament {2021} Ky enabiing Technobagies for Bunops's tachnological souereignty

= french ELl Presidency | “Europe needs a new model for econamicgrowth based on technodogy saovereignty®, Marron,
T DXL

» ‘World Bank 2022 what doss it mean for devedoping countries?
= QECD open Isheral mods| - resilisnce ?
= Garman Government
Council for Technology Soveresgnty 2021
Science Surnmit 2031
Special report for the German Government (Expert Commission) 2022, Battery study....
= Auztrian Councif for Research and Technobogical Development J071: B lewvel and smali stata

= Keeean debate {academic, public): lost betwesn blocs?

= Fraunhofer

¥
soveneignty

= Fraunhofer

2.} Definition
What I technology sovereignty 7

of a stateora federation of states

to develop technologies it deems critical

for its wetfare, competitieness, and ability to act

oF source These I othel etonomic nfess

3.} Analytical questions |

| Crizicadity isa techrology furently of in futuna indsspansabla?
To veFisl &xtend could aicess 10 it be thresened by clemal shocks?

L Far wehat dpstial-political spaca o TS 1o ba delnad?

3, Whiat isthe ime sk ?

4, In which functional context & a technobagy eritical?
contribution ta acanomic competitivenass

comriuton to meeting key sooelal needs
corirfutian 1o sovereign Lasks?

thout ane-sided structural dependency

= Fraunhofer

= Fraunhofer
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Technodogy savernignty Technodogy savernignty

Usgrrg ey Eurreime Dnigreal Usgrrg ey Eurreime
ity mmpa ey revETagn bz ity mmpa ey
Catrnm, by
o
i
- = = Fraunhofer - =
1) Analytical quastions ||
o is jesand
= [in own compelencies and resaurces alresdy sast? = Patent anabysis and denved indicston such as patent shares and specialization
is thesra @ possibility todeswalop the rocessary competences and resouroes awrsalves fneeded? = Bibliomatricanalysis and denved indicators such a5 pablication shares and specialization
= Analysis of the canfribution of individual comntries to global or — keading— national standands, possibly inthe comtart

Does access euist 1o resaurtat, compatencias, and ugstream servicesof thire parties?
af thesrown patent portfolio

Are technological alterratves {substittes) available?
= Analysis of techinology- ard rescwrma-specific produciion statistics
& Analysisof techinology-specific anpor sharss

= Fraunhofer - = = Fraunhofer

- 18 -
-60-
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4.} Methods for analysing TS

1) Depanienceand soess 1 (OMpeiSnries & resites

= fnalysasof intemationsl standards, patent pooks and Open Source reposiionss

= Anabysisof trade balances grouped and anafysed by technology

= Complenity indices

= Analysizof intemational trade behaviour, such as WTD comphblanca

= Analysisof the World Bank's World Gowarnance Inde, varicus cormuption indices and ngices on the form of
EOVErREnCe

!anhtrh:

B.} What might it mean for small, developing and/ or tatching-up countries?

* Aefectiononwhat ane ritical™ technalogies: for econamec and other reasans!

= Understanding position in valuschaing and specific “valu=" far 1hal chain {capacrses, assels, markelis|

= Positioning, i and as necessary, within the geo-political tensions

= Inyesting inlechnological capabalities

= Complement innovation and industnial policy: suppert of national firms-and cpscities to support value chain position
ar specificusn

* Be proactive and very explicit in developing rutually trustul rekstanships [including good govemanca)

5.) Strategies
for dealing with challenges refated 1o TS

* Srategicinteligence
= Exact analbysisaf eriticabity {whal/ when] and of structursl dependencies
* Broviding 1he compatarcies for tha comgles analysts to determing Tha nenessity of technology sousrelgniy and 10
develng the negessary msthods

* TS Stratogies
= Investmanisinresesnch ard develocpmarnt
= Interratianad resaarch cooperation and technology partnershios
= Activaly influencing standards
* Creating reguiatong framewerk corditions ineritics technology fields
= Bromuting inncvation-oriented proturement
= Strenginening intemational crganizations such as the WTO

!anhtrh:

7.} Conclusion
-Baby and the bathwater-

* Techrokogical developmients and ged-politics: anew nelationship
= 1% & national "sedl-protection”™ | Pahgni, cited in Penna 2022] may not lead to shandoning besic ides of liberdl warld
tracka and division of labour
= Opporiunity: o develop
= trustiul interdependenoes and more awareness abaut valse chain positions-and cpsaty for ctching up
= regional inter-national networks of developing/emarging countries 1o roduce depencencles and to bacome mare
aftractive as parinars
= Threat:
+ it taken too farin developed warld might drive ceveloping countries cat of value chains
+ countries foroed to "dedide® between econamic Dlocks{7)

!anhtrh:

_19_

-61-
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Faibrsimyy jmearsigrly

nmm m— st

Liw ek U
kb, Cackems L2

German and EU Perspective
Case study: 56 technologies

Eraiug Dt

= Foous on dependency on Huawed and Chins
= Several naticnal strategiesinstoad of one European
strategy

]
e g e e e
ey st b

TT—— e
FPRR—---

= o e e et Sy B

Befming Spmpersiry By meef Mrwsy i

Seq plen

Structured Conversations |iE;
Techralogical iInnoyation and the

iy Dgitad Econceny | CEBRI) | 2021],
Fittpsfwrara cebn. org fen/doc 280/s .
R —— Many Thanks!
ey Techndpgical-inneatior-and-the-

digital-economy

Froom g Beailian Perspacteoe: Caelard
Perina (2022): Technological
inravation and the digital economy.
A “Mew® Paliticsl Ecomonmyal
Technological Innovation Strategies
in the Post-Pandamic 'World ?

(CEARA Knrrad Adenauer Stifung)

= Fraunhofer
Analysis
Case study: 56 technologies
J-oomEept oRdent pope and optian ERtEm DOLndanas
s fa-gyalustion of = thared Eurapean culture and valuss
= Sysipm boundarias = Groaat Emportance ta the free sxchange of Information,
* Degrea ot T5 = 56 technolagies ortical tor:
= Supplyrisk * Maintaining public servaces
* passibie substitutes * Sateguarding sowaredgn tasks
* ERSLnG aconamic SUess in almast avery industrial
Saciaf
= Fraunhoter S

- 20 -
-62-

BETEE !

« Patentand bibliomstnic anatydis:

* Considerable knowledge- and technological
production base in Europs (.. EUropesn cosmpan et
scoount far 17 percent of total 3G patentsworldwide)

* Eurcpean tiems amang the intemationally most active
tachmalogy devwalopens and manutaciurars of 56
network components |20, Nokia, Ericison, Adva
Optical Networking with excellent knowledge base:
|e.g Graphene Flagshipl]

B o e-sided dependency an Mudwe China

= Fraunhofer
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Analysis
Case study: 56 technologies

SUppey rick

= fnalysas of patents, complisnce- and trade data:

* Both in Eurcpe and other global regions (Soath Korea,

USA] arg seweral patertial producsss and suppliars
= E.g- Samsung and LG Electronics {South Karea) rank
among 1ha top the compamies werldwide

A differentisted viaw of the supply risk istheretons
required

Sutistution poesibalinnes?
= Fatent-and biblicmetne anadyiis, anabsisof
irtarnaticnal stan dards
* Eurogpe is aneof the Isading imnovation regions inthe
field of 3G materials

Furops Bas potential to develop subsinution technologies

= Fraunhoter

- 2’] -
—-63-

Case study: 5G technologies

-5

ategic Dptions-

* 30 T3 has multipia layers
= Analysis broadens ducussion far strstegicaptions:

Short tenm:
* Expanding supply relationships with the Europesn 56 suppiersin
- Setting up further supaly relationabips with leading companies, e.g, from South Korea

+ Medium Tarm:

= Estaibnlishment of 3G as European topic

« Daveloping a batter European innovation eco-system

* Buending and crosslinking of competencasin researchand |ndstry
= Further development of Eurapean standandization

« infermational scientificco-operation

= Fraunhoter
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THE GEORGE us
WASHINGTOMN
UMNIVERSITY

Technology Sﬂvereignty_:i

Old wine in new bottles?

Nicholas 5. Vonortas

NSTP & Department ol Eononnc

1. Core Principles of U.S. S&T Policy

«  Basiz scienceis 8 publie good Investments i scence bead to new lechnolo ges snd.
occastanadly, tonew mdustnes

Federal AEERCIER Fnﬂl.qlhe development of new IICI‘.IJD\IDE}' for spectfic “misssons " m
activities with extensive puble good chasscterstics

*  The faderal govemment refruns from “paching wmners™ theough RED wrvestments.

*  The federsl govemment ereates the apgropaate regulotory environment 10 enabls
efficeenl markets and to occanonally stesr povats sector myvesiment m desmed
drections (e.g, toward envirenmentally bemign techaalogies)

Right Up Front

Concems with the zest for deep mdustnal policy m developed sconomes, U5 n particuler

1. Agsmatbong.held poncmles of US S&T policy, uncertam o system pramed to suecesd
1 Unclear objectives

i Chalenping well-suppomed notions of scononme competitivensss

4 Dinnger of dsmanthng s msmatonsl sysiesn that hes served the consumer quite well
Ih.smmﬂmg of vdealy chempioned by the Unsted States since WWIIT with potentialby
e consequences

:] Insufficaent seading of less ons from previous enas of senilar anueties

U.S. Federal System for STI Policy

e o
P S e
- o by et
| e -
oo Lo oy ol el A
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2. Objectives of “Zesty™ Policy? What it is — take semicundm:tm's

178 imdustnat p-nh:'_v'm thas secior appears ia have 7 ohyectves

*  Limat lupe trade deficits? + Saective reshosmng of cuntme-edge someonductor masulscfunng.
*  DNeor shonng of citical operations and supples and possibly the creation of new reginal
+  Boostmdemabonsl competinensss” research and production hubs

Eh'mgﬂ:.m.na of momioang nl'qwh' chesns by prvate firms md.-:hqrp:.s of this
mformenen with pubbe sgencies

+  Enablbng an adequste supphy af’ dlalls

*  Bupporting research, such of it conducted by the pmeate sector

+  Aleshing trade palicy with mdustnal pobey Cellibarate arth partners

*  Signabnp lone-lemm commiment o sustasnable demand for semsconductors e g,
through green energy. smeet gnda wenspod slectoficaton. harvestmg dsital
technology to mprove whan services

*  Concem if other countries grow faster”

+  AGVC problem? Have GVCs obfuscated the pobey system leading tosomse sorlof
marmpulation by forsgn powers?

= Foreign govemments plaving unfaichy and 's teme to retalate?

. ]
Several oo all of the above’ s femicondoror glokal wbe m 2900 35600 US ahare of glchal przvion B0 Soem 77V in 1890 1 1 3% m 2020 They
e S 10% of Ko aeports. e il ooy tue ey s asrin scosesni ppgly ches

Prgey BG4
FERD sl RAG rimrrty i meabls (e 1T RED- o tui g daiving aed seasssiies; JOVS as sl imearh dals pam

i
i . bovid i
B i i el MR perteres, by pepes 1000 01D el 301V
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Paer s 0 3. National Competitiveness

SR . - Beport, U'S Pressdent's Conunaites on Industial Competibvensds (1085, 5.1

“A mation’s competitveness is the degree to which it can, wnder free and for
mawket conditons, produce goods and services that meet the pest of
interoational markets while spnulaneously expanding the real incomes of its

S of Tl

Competittveness at the nahonal level s based on supenior producimity

perdformance and the cconomy’s abidity to sheft owtpot o hegh productmaty
aciratizs which m mm can generate bich levels of real wages

PP I R R N S B R i SR U e Competitieness 5 associated with rismyg standards [of hving], - expanding

' ) ) i - emplovment oppornmitiez, and the ability of a nation to mamtain #s
wternational obligations. 1t s aot just & measwe of the nation’s ability to sell
o UNNETLINES = Gemany e Frante - CWRE o= Japan Sounth warea sbroad, aod by mastain & trade: equibrinm,

3. National Competitiveness 3. Industry Competitiveness

.ﬁ;,pw?rmm nuTinE iR PRl pErfarIINICE, ImeraarTRE prodiug fviny aved smengtia .
of r&wundrrf-ingfuﬁm:. rg-.-r.-.\*r.:rt: diag twncfire e bl ;%r:m.m it cefirnition g The mtematonal competitivensss of nanonsl econonues i bl on the comperitivesess of flrma

- whach eprmie within natonal borders. To & large extent, it 5 an epression of the dynamise of
domestic firms and their capacity to invest and to wmnovaie both as a consequence of thes own

The enportant ifeas &iectly Imked 1o our concem are 22 follows RED and of successful appropriation of © jorgins drviopwd slswwhass

*  Compettiveness relares to the sbibity to preduce and compete  Intermatonally,
However, avtemational Compeniveness alzo d.u'pmd:m stroeimral Bctors suchas the Sexible

. i ad Fnﬁl:.m pmﬁ.n:l:iv:m aof the econonmy’s industnes, the mi= and p:l'lunnl' l::lprtul
{wm“ - Ibﬂ'ﬂthﬂhw'l and services myestmend, technical mfrastracture and other fectors dﬂu‘lmnmn the “pxtermalicies™ on whoch
fioma can budd
- Cenmality of productiviry Az
= i 1 . The “extemaliies refer to economne, socal md mattubonal Famewerks and phenomena whach
Emlmmﬁt:hﬂn;;m fiih mﬁ:‘v’:;m P Hngh&mn;ri e substanaally strmutste ef hamper bath the productrve and comgetibve theast of domestie firms
econamic scriviten '

Hence pie needs to thenik in troader teoms. strucrarsl competitiveness

¢ Intemational tade perfomeance does not say much on its own and may sctually be
misleachng in judgmg competbvensss.
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BUILDING RESILIENT

i S SUPPLY CHAINS,
'-l'. RESlhﬁ'“t (.I‘ ( b REVITALIZING AMERICAN

IFACTUR =, AN

Alodem :lﬂ!-ph'-rhmns have evelved into EJn'hﬂIJ'L' distmbuted and h1;3h.|_~.' et ed
netwatks of theusands of particppents They have svolved threugh markel pranciples
pu‘una.nh' zrnd been nphmurd for efficiency and Innovaton

They have enabled unprecedented growth of large porms of human populsmon, exlensive
knowledge transfer consumer acoess

erer supply ehen fraglit

 mazyne crberzecirrity breocies Sve rased .':'g.'rr.nl::lr.*
re cysteme of GFC:

7
comcdrns fo recarider e an

The questionis how to react. How to teprove the systes's resibence without ssmmatme
its strenztha

THE GRORBL

THE GRORBL

TABLE OF CONTENTS
——— ! 4. Resilient GV('s
i Sl IR B b Bl SR T Lisa J, Porter (2023} “The Importance of Zero Trust in hscroslsctronecs™

.ifrm;ﬂ'rnﬂ d'iﬂrrlmm AMORE FAPETT Resizipnce o the :rrwg_prufrﬁr nr:.:.l'nur.'ng o
b mearsiaring af @l ar mozt few ledge infensha octivities. Dnshoring, it & sals] does not
r racestarily secure resilivnce, does ol grarantee securin:

i Alternatrves have ansen suchas the notion of “zero trust” prosulgated by Lisa J. Porter, o
" Deeputy Undersecretary of Defense for R&E In short thas means oesigeirng o operating
S r—— — . fvstenis By eliminating irisf o @ goal. 11is srened:

*  Misguided focus ontrying to make thengs perfecthy trasted, pedfectty secure. This leads
1o & mudset thalis naive snd dangerous Trusto a vulnesstabiey thet canbe exploited
- *  Insteadof desigrng for trust, one should be desigrang for resiience. Resthence daes nat
T T T assume perfection. It is designing pssummg for risk.

r »  This approach does not try to elimmate nsk, but to metigate o through combrmsos dats-
deiven quantitative nsk 455 essmentmanagement Juantitative approach to managang
complex $ystems.

*  Implement this openty through standards settmg bodies

THE GRORBL THE GRORBL
waLHIRGTEN WY waLHIRGTEN

UNIFEREITY s ALK UMI¥EREITY
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4. World Development Report 2020

WDR 2020 “Trading for Development: The Age of GV0s™ of the World Bank starts with the
slatement:

GVCs can continue 1o boast growth, create better jobs, and reduce poverty— provided
that developing coummries undermake deeper reflorms and indusimial couniries parsue
open, prediciable policies.

4. 3" GVC Development Report

* New entrants can upgrade alomg GVCn by sowrcmng core technological modules (or scquiring
the lmow-how to baild them) from foreign 3NCs and specializng in higher value-adding
tasks, Fuch as band masdoetmg,

= Thense of services GVCa offers anew path fior development—alan to mannfacturing
GVCs—that canboost economic growth and genecte wellpaving pobs,

=  To support infegration inte services GVCx, pobicy makern nesd io tockls sbstacles 1o
increasing educational artainment, since services GV0S depend more o human than phyvsecal
cagntal

*  Compounding geepolitical, envirenmental, COVID-12, and cyber rinks are compelling
mesntives 1o meredde myesiment 0 makme GVCs more resilisne especaslly fhroush
dizitak and ion

»  Ddgital platforms are chenging whe participates in GV0s throughincreas ed modularization
and eedusctions m commuincaton costs bonsing m new players fom develaping sconomes
and suppoding the GVC parbcipation of micro, amall, and medium-sized enterprises

4. 3" GVC Development Report

ADE's (and others) 37 GV Development Repent “Beyvond Production™ (November 20}
hsts severnl key messages end fndmas

*  The zlobal slowdown in irade Entegration is not undform

*  Becguse GVCs am typically measored as 3 subset of ipons, the domestic sales of
MNCs via thew local affilistes are weated as 2 non0VC actrvity. and this “'mussme
pctivity i considermble

« GVs provide anew model for exporting sevvices of intangihle assem Foctondess
marmafactiness are 3 e group af players achvely mgamng n b trads

*  Convennonal trade smnaties do aot caphre exports i the sernces of winngibles via
GVCs These statisbes subetansally undssestmate the sctual exports of developed
econemies and dstort the trnde balance between them and developing economies

4. Dismantling Globalization?

The United States has been the champion of free market ideals that have shaped
the world economy smoe WWIL The gams have been enormous for its popularion
ardd for the rest of the werld

Light-hearted dismanthng of such ideals can have dire consequences

A vary ensyvong to sés if the lezr of the cowmmy Tt | evesttbilin:
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5. Landmark Policy Initiatives 1970s-1980s

Domestic Pobcy Review of Industnal Innovation — 1978
Stevenson-Wydler Technofogy Innovation Act — 1930
Bavh-Dole Unsverssty and Small Business Patent Act — 1980

5. Is this the 15 time?

Of course not!!  (Nelson & Wiighs, 1992} Research and Expermentation (R&E) Tax Credits — 1981
Small Business Inmovation Development Act— 1982
+  Early 20 century saw an assault on Great Britain by the then ascending powers, Mmm ~ 1982

Germary and the Unsted Stxtes. British reschion smalar day's US.
* g ke b Eleventh Circuit Court of Appeals fior I[P — 1982

; ident’ g Industrial C e “

v Secpnd half of 207 cenmumy (1970s-10805) US hegemony was challenged by ascendmg a2 £ e 1983

Japan andEvrope This teme Congresslegislated extensively (and beautifullv) to Engneermg Research Centers, Industry-Usiversity Cooperative
promote the efficiency of the knowiedge intensive economy. Research Centers — 1983

Mational Cooperative Research Act — 1984

Federal Technology Transfer Act— 1986

Omntbars Trade and Competsmveness Act — 1988

Wational Cooperative Research and Production Act— 1993

S. Trilogy 2022 In Conclusion...

iBauriisan_ frrer m Snence and Fachnedegy, Wmrer 10515

CHIPS & Science Act (Bipartisan)
Crutsrde ats defense snd ensrgy sectors. the U5, has taken anly mode st steps mmed st

Or US, Innovation and Cﬂmpﬁlhﬂﬂ Act mnevaton. Beyond @ history of gensmous tax breakes to energy compames, cyaban industnal
" policy has been mosty bmited o RED subsidies and taz incentives
lnfrastructure Investment and Jobs Act {EI]JBIT:I.S-EI.IJ.} This approachfits with 2 sense, m bothmapor political paries, that govemment intercention

should be vsed only to fix “market Gilare '—actvibies such 23 the pravisen of nadonal
defenise or sceenidic research that, withowt govermment suppert, would notbe provided by
the private sector ot levels considered equal to the netsons] interest

Inflation Reduction Act (Single Party)
T s divection af U8 induseefal police reflecty o broader govermment (nfervenition

TRA -~ signed by President Biden inta law on August 16, 2022~ juing the CHIPS & beyead RAD o sopyson tachnalunglon develapuent from tdesiste mashets, inchoding
Sclence Act and the Infrasteuctire Act into a trilogy of qaite Imporiant and Eairly proteiype eating, davenstration, and pradnet inradnction.

imterventionist mstrumenis fo promste 3 different vision for the American ecopomry, It

IsIBA where the more general comminnents become guite specific and, inis hoped, T dt worrls fe? WTI i queceed ™ Showld we bermer ey ro mend global poveniance?

transformative.
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5. Mission-Oriented Finance

{Aderzuenin & Semnsnnile 201 T)

Figure 1: Mission Orented Firance alang ertine infovation chain

.”_':} 1—-&':_- mlh— ml

SEE MAZA
- mmmum“
.- iy huricls ths echnciogcal stage

Spurpe Aulhors’ sdaptaton of Ausrewaid and Bramscomi (20030

5. Mission-Oriented Finance 5. Public Targeting Possible?

Ademoes . & Samiseesk 3017 Mooy & Semiwick, 2317, 9 3 823

Figure 5: Mission-orenied dnance alorg enline nncvation cham n [he rensaable energy seckar

.S . i : i

T.m,:':' lmmm ;::,lm c:}lm
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Priority setting mechanism? TH E wn H H
J Goverument Role
Leaders: Probably NOT; I]—F " HTI “ " S
) ( k

- almost impossible o mnplement

Followers: Mavbe YES;
-need soplisticated road-mappmg capabiines

Laggards: Defmitely YES; K / \
- fairty simple to implement assuming the existence of ¢ el QOVETNAnce;
- observe the leaders and especially the followers o HI]HE_HIn ﬂ“ HEIEH

THANK YOU!!

vonortasE@gwn. edn

https- ‘blogs gwu edu elliot-Histp
https. ' econonucs columbran e edu

&

bt wewew it e amg. b insyvepo
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sial Teghnolngies and Technology Sovesmgely MEE 1005

indmmadimnsl Faiem o i

Tedhnology Sovereignty and the Mission-Oriented
Policy in Korea:

Sangaak Park

Seoul National University

SEQWI

i-Labesnu

e ation lab

-
= j -Labasnu
Introduction: the MOIP approach (1) ql st s
-J'- '—.-1--.—.
+ The mission-oriented innovatian policy (MOIP) =3 ;
- A NOrMBTe approach; 8 mission should: e S g
* aeglare socip! valves = B B
* setcienr torgets
* iniute research ond innawation e —
¢ cotadyze cotaboriions prd civl pariiparions . e b g x —
- UniEizaraon of podicy i, OF projact pontEsio - e -
- Combining og-toven and DErom g & porosdes L e AT
N [rE———
Msrracns (1011 e e
Thiee modes of the MR Geogrophy af the MOP
= mbdel) Cething-Lp &nd Socos onomic MEsore * U5 mode? - models] (sirong MOP fradition)

+ LK and Europe | maded
= Germary: model = mode3
#  Kores snd lsnsn - modsl

= rpied) My and spece gevopTeT
= moded) Susanability and soooedni@l challenges

Raiid erd Mz, (30105 Maror orioriss rrosssn o and |
ez wacsitsm m i pos aaio”, Instoteed aved Coeoir Choamge. |

A rising mew mose of the M0 Technodogy supremady | LS and Chiral, technology sovenelignty [ othr countries)

|
Summary with background (i-Labesns

Frra it Ui

Technology soverelgnty obviously becomes te matter In Kovea.
- Sandwiched betweesn the U5 and China inthe global supply chain restriscturing
« Aegional division of iabour with lapan has been endangered

The Yoon admimisitation has put the MO approach forward,
= One of its most important missions must be o secure technology sovereignty

This presentation clpims that Korea's response to fagan's expart restriction has akeady
showed an exemnplarof the MOIP approachto respond & tech sovereignty Crisis.

South Koreas isone of the most innovative economies, with strengths in BRD expenditure, patent
pchivities {in private sector), and high tech manufactuning {semiconductor, electric wehicles, batteries,
biomedicine, et |
# Characteristics of Korea's innovation policy:

= Strong government intervention, still, strongemphasis of input factors (=spendings)

= |nnovation policy 2.0 (innovation system perspectives| — style poficies dominate

* Hint of 3.0 {ransformative policy) &8s the Grean New Deal and the Digital New Deal programmes.
 [Fragmented governance] government ministries that handle RED, innovation and industrial policess
+ MOTIE M3IT, M55, MOE, MOHW |
= Many agencies, under every ministry
= Comprehensive innovation policy makes ministries overlap, often collide.

= 1
Introduction: the MOIP approach (2) i-Labesnu

Frra it Ui

Critics 1o the MOIP approach

« The New MOIP revived legacy MOPs
+ A new rationale for government interventions to Innovation and industrial policy
+ Dldwine, new bottls?
« The return of ald, traditional MOPs aporoach now perfectly matches to the nation-centric politics.
+ Domestication of manufactuting, beyand reshoring and friend-shoring
+ The spectra af missionsare too broad - sventhing?
* Grand chalfenges are 5o grand that any RED activity can be in line with ore of those
* Confusingconceptualization
+ Comprehensive inncvation policy made povernment intervention comprehensive and powerful
* Cotorful policy instruments mix: RED, HRD. finance, regulation reform, trade restriction,
subsidy, procurement, security
+ Effective civil participetion ks hyped and not very realistic
* Sirengthen technocracy
+ "They do what they want fo do wnder the name n:.FHw MO (Ed Steinmueller)

3z
74-
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|
Missions that Korea is confronting -Labesn

v it iy

issionsborespond Societal gHind Ehutsngis.

Carbiar risutralir sraarmet o [ Clires Chang &)
Terhnologiss or S0 ng 1o Bgin g Socisry
Elactrificston of rmatity

Digitsl trersformation snd il

* 8 &

Missionsto accelerate industrial competitiveness

*  BoostiechSatups

#  Challenging, highrrizk - high-rtum RED
*  Innovations inSMES

*  Lifelong lesrring for labour reslibostions
*  The hiydrogen sconomy

Wistions o secure technology wowerelgnty

Ghobed supply cham restrucmuning, fead byche L2 5 [fhe Tect Covd War)

= innownienand Compeution A, nftion Rechoion A, DaomarnacTuring cnder
=  |Lex=ors isarned fromorses
*  |apans export DeRECTion On SEmiConoucTor m
= Lres solotionorsis
«  CONID vooones

L |
Korean govemment's response -Labesne

oErinis

v it iy

it is obvious thit the inddernt wiasa thisst bo Konsa's bchnology Soversgnty, which by defmition “ihe &
State o prowde the technologsesit desma.cr il for ga weene, compeitReness ard abety 1o ool o
5 ek thems or SoutE tem e ol sconoeni Seasw i oUt one-Siden shuctur s | g apenency

I0I00 It reveakd & e of the one- sitfed stracturnd dependency mod its vainerability.

e
|ESe =t sl

« Immediate actions
+ Searchand spproarh o alternave sup pliers, by utiinng varols rernations networke
+ Dme-siop endreal-Tirme respo nding window ¢ comipanies, By miniEries
+ Finsncisl sugport fiod SMES

+ (hugust 2019) M2osures fo sirengthen the competitiveness of matesials, components, and
aguipment indusines
+ Seleced 100 key items uwnder special managemen 55 SATEEK TeMs
+ Amendmens tothe Specal ACT on thir materats Components and egquipmen [RED, HED, testhed, Cluser,
Fimanie, regulaiony asemston)
+ Leunchofthe MCE Compa®ivenss Commilles
* MCE R&D:
« Core materal D emergency nesoonse srategy [MST, July 2008)
- The MCE RED invesment sramegy (josnt-minsries August 2015

(e Ot |

—  Epresbe |
« GERD of 3020 budg e rased for =% bilion LISD L = !
+ The MCE RED sophistication plan {joint-ministries, Ooober 5

« The Future-ieading MCE R&D plan | joint-minisines, May 20 gngimms [ ghalenging |

* Governance
+ Aspecilmskforoe, chaired by the vice- prime minister | minismer of MOER with vioe ministers of ail the
related ministries has opersted

—75-

-Labasnu

v it iy

The trigger: Japan's export restriction

+ Korea's high-tech industries such &t semiconductor, OLED display, and secondary batteries have
long been depending on japanese supplisrsfor materials parts and instruments.
= Whilethey depend on China for minecals, raw materialsand cheap chemicals

= Not & can-maks or cannot-maks" matter,
=This is 8 regionad division of labour babween three countries, which have been warking for
decades.

-l P

* In july 20159, when the Japanese government gxciuded Korea from the White List, a threst to the
supply chain of Korea's major export industriss
=Three criticalmateriaks fluorine polyimide, photoresist, and high purity hydrogen fluoride gas
=The restriction did not necessarily mean absolute export ban, but Koreans did aware hgh
uncertainties, which high-tech firms can never bear.

-Labasnu

v it iy

B

Implications for tech sovereignty and the MOIP

+ Percelved as anattack, it became politiclzed. There occurred the slevation effect with nationalism
and historic anti-lapan mood.
* “the MCE independence ogainst Agpon”
* lapan has not retracted the restrictions, despite they became almost chsolete, since lspan does
not think the conflictsituation is not dissaked.

it has triggered technology nationalism and opened up tech soversignty discussions, whichhas
been strengthened by the LIS preccure on Kores to ‘hehave et ally” intechnology and indostry,

Meanwhie the COVID-18 pandemic also intensified the tech sovereignty isswe, since Korea did
fot howe o copabiity o develop i own COVID vacoie, end the wircdination was deloyed dus
to late purchase.

Clufte possibly, Koo (5 one of the mast frogile states in terms of echnology sovereignity O
of least, acsuniry thot desires | imost

* Korean government identified the challenge to its technology sowereignty and set the missions for
the MCE supply chain stabilization accondinghy
+ An industrial and innovation poficy mix - &0 legisiations, HRD testhed, cluster finance
regulstany exemption, et
+ The manner of this MOIP is never strangs to Koreans—an import-substitulbion industrialinmtion
In 1970s and 305 (Old monner in o new policy pockoging?
* Prabably, the MOIP iswhat Korea has longbeen doing, and it is never new to Korea.

3:

SANgookan
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CONTENTS

1, BACKGROUND

The Dilemma of Critical Technology for Technology 2. TRENDS
EDUErEiEnt*‘: 3, PRISONER'S DILEMMA AND THEATRICAL EFFECT
Escaping Theatrical Effect via International Collaboration 4, CURRENT SITUATION

B, FINGING ALTERMNATIVE COLLABCORATION POSSIBILITIES

6. CONCLUSION
Jeong-Dong Lee

Wusana Wusana

1. BACKGROUND

BACKGROUND

» Growing concern ovar technology sovereignty

« Dua o the US-China comgatition over glabal 1echnology lsadership, re-ahifleg GV during the COVID
enain, @ aocielal challenges such s cimals clangs

» Increasing attention on critical technologies to support technology sovereignty

+ #chions to kst up the crtical technologies
* Promotion pokcies 1o nutwe and protect the citical technologies

W sana
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1. BACKGROUND 1. BACKGROUND

no exception in promoting eritical technologies

& Juestions

= V%ot are the comman trenda befend the descussion on fechnology sowerssgnty?
T L0 Rext - Danerition Come Techreingesin © 718 i i ral Tee hnoogeal innsation Pland | 2008

Ehnisiry of Trade,
Indualry and Eesrgy Rasions Core Terhnciogy (1008 - 20011 = What are the comman Indings Among the crtical technology lisis of Countnes?
Watinnel Arimce St et pr Terhnoiogy 12032
Ratinnal Key Srience sedTechnoiogy in "t Maser Fiansfor Science sed Technofogy - [2028) * How can we reconcile the cumen! lechnology soeeresgnty discuszion with imlemational cofaboration?
mc-r 10 Ky Crti el i i Ervp g g Tochsicgien | 30 L)

Serabape Technoingwet o kasum Sechashay lnadershio [ 20221

w*’ﬂ-"“p w*:ﬂ--!‘:._l

2. TRENDS

» Trend 1: Growing competition over technology hegemony between the US and China

TRENDS

[0 CHPS g signed

E - [2020)Tha Endiess Frantor id
Rire fased The Lirhe d Eiaies innavaton and Compasiion At (2021410
| (g3 Budiing U pi Ghain
| — = [ Bulding Suppl Chams
s, = [P03iTha Sarada e i A

= [2029)Inbasiructur B
= A2 Inkshon Reditionaa

= (2015 M in Ching 2005

= [2027) 14" Fn-Taar Planc20z 1-2035)

= [Z02752030 Nega Projects C2000- 20307
China = (2022005 Long-Range Duadias

= (20217} Cual Corusson Plan

w*:a-:iz.._l w*:g.,izp
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2. TRENDS 2. TRENDS

» Trend 2: Intreasing trend of making blocks by technology and region » Trend 2: Intreasing trend of making blocks by technology and region

« wendimessiConternce 2z il el (0 KN B R —— - . o .
Sl e (T T i Pl

b s s oy e |y - i e Clirar’s morey. caks Crin s marke ol
ey Wb Twid

- owope  BE () 6N

T e T S U WIS S T R 34 S RS OOH GRS Sy T g T DOV R Ay Ty AT
el s ) i, s, [ITOT T g ARG | RETLCTIN, kg far e . FUIFTHIE 1 T il Dgies. REaCe,
AYINTTRELRY, w1 M e

B Emts e St 8 T Z3 0

R P s e ST T IR

= TICiemard Teomomyceermni 22 I
T e s T —
B v e - p e

S Py Ty e e S CR—— P p—

e T e

S Ty S e T BAT IE

ﬁ*utqng ﬁ*utqng

2. TRENDS 2. TRENDS

» Trend 3: Announcing the same list of critical technologies by each country # Trend 3: Announcing the same list of eritical technologies by each country
T T — T T —) G ST Te— it s
r————— e = i
L e b e -
e Ay (TR = (1§ Rillien 333517 ACH S s Sowron dchs. 320 a 1LY il (053200 (C IS e Somrcn St 2223
L i B B e -
[l
= — e hine & DA Bl B Fand (33053024 [Linds i Choew 228 2018 P Pas fox 2208, 207
P ;‘::...'-_.. vea o I - s —_— — v ok 3327 G50 bl on S50 +-J008 14 Fas e Pan 330 Curvaopemet
[ ——— T 4 1
- s A w S bulbican { 20042000 g wrns H 360,
- :Hm:._'_q_-__.u b s [ T Treer - Eu o A3 bl o R B (T S g G et 3553 o 1-13“H|-HITHFI-W-WWH!|“T"?|‘; H i
. -
— e e 18 ]
e T e Aapan 5 ;‘m'mm:q-“““m“?"m" T T — ]
Drml n e e H— 1 S v Sou & §I3E% million (J273-FINY, f5-Re Hirmess Cng Far, 309] = 1 ABillion A RLD rwwgy, 018
et T - -~ R Hores = R el e G T T et i Gt By, 23T w e e B % bl g A Sy, 0T

sy . — — i —— —

ﬁ*utqng ﬁ*utqng
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3. PRISONER'S DILEMMA AND THEATRICAL EFFECT

PRISONER’S DILEMMA AND
THEATRICAL EFFECT

» Innovation is the outcome of the new combination of existing ideas

= The case of modem insamet «  The caseof m-RHAcOne

—_—— sOTmancw M O TS N s Tos Scarcom WOTGRGT MRS E

R T: P A i R e s MYET & FmThe T v e

=" Nk P el e S B AR B Ty 8
O 2Ty - g b B m &

e i Inigge. DT - e W 200

. P

W aana

W aana

3. PRISONER'S DILEMMA AND THEATRICAL EFFECT 3. PRISONER'S DILEMMA AND THEATRICAL EFFECT

# Global valus chains are mors interconnactad than ever, making it impossible to reverse trends # Implications

Fgare 4 & D CORMATY CErt Fuded 0 T KNl 00 116 CRS2cary 1o ICTnob (el

+  "Thocharhighiphs tha exnsioncecda cioar “hub and v rerarwes innieatinn, norcan By allma facis and keohans of procuclion
Spode™ SiTUCIune T Ihe Linfod Stals Gemanyand .y —

Citvrte sebrving i Koy s T st o ST Ao o s I eBehcountty puraues aiAany, £ wil inedlansy b imo the prsaners
M CANECTON GCToES e AR dikeniTia
(Cagna el al, ECH Oorastons paps 2022
PibeCh NS i e CRrdegp L 1N b ved| Pt i s R vy
L T e T

Eechnologcal soveraigay . b L rarmeriy
+ 4 Reyindng Fommite swmulslions is hevplne thal GLCE
PARY Y ol TV 7o iy CUSIInINg SCONOMNC AROCKS, o TIi & g e wors! SBasion in A Teaper whars e parmon infron pess The theatncal effect refar Ao an mabona
Jerce wrArmng dgRnst palicies arming resborng 1ip, e parsan tehind wil also Slandue, and oweniualy, evweranng will skustion inwhich when the perion in fram
(Aemioka of &l OECD Polcy paper2021) stand and watch the movio {Tssatrical efcty stands up b watch the move wel, the
perzon in the back seat has o choice but ba

Wand up, And eeniualy ssenang hal 1o
BN L 50 walch The movie
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CURRENT SITUATION

W aana

4. CURRENT SITUATION

» Evidence of overlap

«  Muiessr of counliias by PC coda

W aana

4. CURRENT SITUATION

# The lists of the critical technologies of each country overlap sericusly

« Data

5 [PC code 3-Ggh {131 cabegones)
o % countnes. Saulh Keres. LS Ausiralia. Ching. UK. France, Germany. Nethedend, Austia

= Based on the most recently poblished critical tachnology lists by sach country

Y LR
w.' i

4. CURRENT SITUATION

» Evidence of overlap

«  Muiesr of counlias by descending orter Based on ke cusidative aamber ol coutiles

I
T
l
|
I
I
w\.l’_lrl. SLomaan 2
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4. CURRENT SITUATION 4. CURRENT SITUATION

» Evidence of overlap

Hursdssr of couninas by descending oetder baned on ke cemulative mamber ol countiies weighled By sach combng's L] Impli:ut[uns
betel RED sxpandiiig

MWany coumiies designote similar iechinologies se cilical Thay #fag support Crilicsl 1echnolcgies imimg slmElar
paetectionisn jiolicies

Therw = a high possitsliny of wasie of resowces due o ovariapping Invessmanss (Theaincal efact)
[l

Techaokogy innovatlon is likely b be delvyed as many tachnolegy fislds do not meesve attention oulsida of the
crtical fachnokagy list

Wrsana ; s vy, iy e Wrsana

CURRENT SITUATION

¢ [Implications

FINDING ALTERNATIVE
+ A5 T pac of IRChnoiegoa] Imnovation slows intaskslorine custmnatle dassiepmant of e Puman cormmunty 18 S0G or globa

challengasiike the cimate change and ihe pandemc, Tane (s 3 pozshity Fat e eing human commuesy mEy GaComs mars

Sl e o St e ek COLLABORATION POSSIB

Toow Is when we nesed 10 i oved more pos siifties and ways to colaborate io avoid S theairical effect.

Wusana Wusana
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5. FINDING ALTERMATIVE COLLABORATION PODSSIBILITIES

* More attempts at international cooperation are needed

In he lorg peem, it 15 necesEany 10 promats glalal cooperation n which &l coumings pamicipss

= 26l in the short term. we meed o start from the ©
characteristics

ion & o with ©

¥ L

Wasana

5. FINDING ALTERMATIVE COLLABORATION PODSSIBILITIES

» Evidence of complementarity

Germany (1951-2015} Kores (1091-2015)

'. ';L:LLMM . A ;E%

RPTE 4 [T I MR ) naa ST L
e
C DE F o B

C DE F 8 HY

Wasana

5. FINDING ALTERMATIVE COLLABORATION PODSSIBILITIES

=  EKorea snd Germamy can be geod examples of cooperation regarding technology sovereignty and critical

technologies.

«  Thay are under ihi sama pressens of chaios hetwsen tha LS and Ching
»  Bothhave egoslly strong messfsciutieg Seses
« O Can perss G ke of knowisdga and production o aschregion

= In barrre of technological nnovation, ey have a complemeniary relalioeship

# Complementasily bebween Karea and Germany
& IPG pode -0 (B Caiepones)
= Curaglabve intemationa patests gew 1001- 2015

Wasana

5. FINDING ALTERMATIVE COLLABORATION PODSSIBILITIES

» Evidence of complementarity

Gormany - Kores (1391-2015)

8 1 g et

DE - KR - US [1591.2015)

R

Wasana
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5, FINDING ALTERNATIVE COLLABORATION POSSIBILITIES

® Actions for collaboration are many CO NCI_U S I O N

= Evaluation of the level of 1echnology  soverssgnly and selection of collabarabon aes

» Cobaboration for the intermational stardard Setirg

* Caobaborabon at multiple mstiubonal lpwels moiuding unversdy, research instiuie, SMEs and vertures
and large corgoration

= Cokaborahon by exchamging taiens
+ (Exarmple] Collaborabon lor the nexd peneralion mar faciory nnavabian
o Mirestry of SMES ard Venlures of Korea # Federal Minisiry for Economic Afsirs and Clmate

Action (BEMWI) of Germany
= Working group starting in Apel 29, 2031

Wusana Wusana

6. CONCLUSION

+ Many countnes designaie and sapport the same lechoodogies as cobeal. There 15 a high possibiley that the
waiste of resoerces due ko ovarlapping imvestmanss wll increzse {Theatncal effect)

= In Ehe lorg 1aem, 1 |8 secessary 10 promale globsl cooperation in which masy couniries paticipsls

Thank you

= 3nli, in the short tem it should stant from the cooperation befween countries wih complementary
chamclenstics

»  Koras and Ganmany con ba good szamphes of coopartion raganting techntogy soveraigety and cotcal
1=chnolgses

Wusana Wusana
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' enabling technologies to
uard competitiveness and well-being

unities of

B SouerEiEnTy

o At

Concept and Definitions

= Fraunhofer

_42_
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Agenda

L Concept and Defintion

2 Empical Fiodng & Claiificadion
i Germany's Inteimational Positioning
4 Policy, Strategy el Coschuiadns

= Fraunhofer

General Concept and Definition
Genersl Purpase Technology / K=y Enabling Technology
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Key Enabling Technologies

Paliticel Chalces of Domains hesed on Assessment as well 85 Trends

Evaip=an Ursor 23RS 30 veeskon
{0ram s lon Curoge, 99 1P}

[ e

L Beaiems rihnokoge
micra/nenstleciranicsand pholenics

Blotedaology

1, lduntiiad
roeiaiFane - elecirafity a 1

1 sdvanced manyfscturing
afvanced maksrials

1, photonin
& whmnoed maberisls el
5 aanobechiology G
I sckmnresmanufartaring £ srmeity e ety

Classifications

= Fraunhoter

Characteristics of Dificially Announced Domains
Different Kinds af Animals”

Fg B 11 H w il el bl | basin
v i
m u;
g, technoiopealy
J i vty hioad
- -
. ——
Lt ] .- - -
activiy L
Poxiisad On few Sacon . i
[
L technoiogoaly
™ A
iy L Ll e L] (. 'E"spm
= s =
-y " L ey
- [T kel
S R
s e Sk P = Fraunhoter

Increasing Prevalence
frarm academic conceplt phase to technological dynamism

HEital Tephnologss Produiction Technalogie

g i
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Dynamism & Helevance of Potential Enabling Technologies
[Patent Analysis)

L ETIE S BT

Frers in ol wwart sppbotoes 200
i i

o

gt Tt e
s el Pt e o
- e -
Things [ —p_

 International Positioning

Classification of Relevant Technological Domains
Dynemiim & Relevance

birerpem Koy Pnebling lechnzing-ey wiih s, mear esponeribsl fmeamics
* Artificlal intefigeane [ Hig Data
= Roboths
* Dighsl Separity
* Digits Mabifiny
= woEmer of Things
Esnbiiigeed & ey £nnbiing Tehnologees with laog-amading, |intar ®pn
= Ml s
Hanarelh gy
* Photacy
Eoinchle| Kay Eraitig g A v ihymamica
= - il Ufe Scienies
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doume: e e e, BEEY
“ = = —, = Fraunhoter
Own Capacity in Key Enabling Technologies
Germany and Korea oftén in similar arder of magnitude
- Sl Pubfications EEl=mn] Sppdications
e e o BT e it oty —pres e
) e —— —_—
. — — e
r— *
 {—— ._,.-
-y -
& &
._—‘-F-_- —r — "
— e+
¥ w— ¥ —
- | s
o - L g—
= - i—
- .
= e e e S




|F§ R EmiE U E P )

Institute for Future Strategy, Seoul National University

Type 1 Emergent Key Enabling Technologies Type 2 Established Key Enabling Technologies
= Germany and Europe lagging & Germany and Europe challenged
- artificisl int=lFgenee—= Pal=it &poloalions Nobotic = Patent Applitation - Froduction Technol ogees = Fatesl &policalsor Mlorg- @md Manaelecironicl = Palent A palicatiorn

PrE s mew A 0 S el e e e B (9 1 e EE PR R AN G FYN T I B XY TR R B B S e

L — e e e B ] e B e e e 1

B il L )

P e — !‘anhq‘h:
Collaborationin Developing Key Enabling Technologies Trade Balance in Products Relevant for Key Enabling Technalogies
No country pursues technological development alane [Germany|

Tech Colkaberations (Fransnaticoal Co-Patent Applicatsora) for Korea (Reft] snd Japan (mgnl] Fig 1118 Garmmra's vulative iradd Balasas in 1ha ey anabiing VosSastagr tross
T007- P i parcank

: ., :
i 8 :
i~ 1l .
i -1 b l I l
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German Innovation Policy
Genersl Tensts and Traditions

@ trainim af & iy cally ppen, i LRk kg future winmnens”
[ it suppurfing sxEEting anes
Slrce 2HM conoo sirategic activ gof JAhe High

y, Strategy and Conclusions

* 1<High-tech Stratege 2006-00

* I High-tech Sratepy 1010-14

= 3 igh-fech Strmtepy, 204519

= 4™ High-1ech Wrslegy 2025 J020- 21722

* LFutureStrategy™ funde development] 3022 -

T nanm 9 i EE— !Fﬂunlmhr R T nanm 9 i EEE— !Fﬂunlmhr
The High-tech Strategies Diverse Single Strategies lor Major Fields
Strategic Umbrella snd Framework Implementation Oriented, Part Action Plans
- ——— = - - bkt
——

e e

amaght Kdraatie bots B s
bet Waislevivgeniong

= imprave EiEe aid i minisie i eoos dinatise (- 2ODE] i ma
= mshiftfrom e hnologes (means| m gobal dhalenpes (~H01d)

* sememact emphasa on dighait ir prmbaiding o challeeges (20T4]
® wrrehasinieg socintel inchrbvanass (28] snclthe reed lor break@hrough (=300
& rewy preesrnment’s “Fubure Srstepy® will strenghen focus on

« technologhcsl soverelgnty alipaleened
* digitalisation e oy —
 surtainabiity tramitiom —— 3 e
2 reidlievie ——— u e S
Socm s Hpn
- T " r— et ] = Fraunhofer
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Federal Agency Tor Distuptive Innovation Summary
Sgecific Areas singled oul for Supgport Dimensions of the Debate

1 et kel T i ndngics] revobutions are anderyay,

e I o
= Sel-prowing Tieose

= mnavation and Affordable Hoene Storege for Bertvicity (aserld storage’] & shaftin the ghobal mnovation system i1 cnoorway

® Enengy Efficest Al Systerm s Muring many teomnologecal revalution, rew oRriTes emeTgs i places ditfersnt from the obd resvtras

I Spumd af Coil

= Mew Compuling Concepts

& Long Durstlon [narpy Sorsge
= Carbos-to-ykee:

= Weve Antivirsl Agents

Hancs, D i gusstiar

Mo e et e pace wilh Srsenj]ing d o e

et wer dynamise development in E e i duueiop sl

- nam ¥ i N !Fqunhqh: PR — ¥ i N !Fqunhqh:

An Analytical Proposal for Concrete Domains of Intervention

Atitivie Ivedeprre. [ Minlu Mgl Lersarly Feomongrs
I Tt R i e —drivars oF dhgits] Tranaformmation
M mmeging deomatm & interfaces - cental or compedithve aduintage
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I. Background

wd

2. National Effort for CETCritical Emerging Technologyy Policies:
the Case of Korea

3. Critena for CET Measurement and its Procedure

4. In-depth Research on CET

YONGRAE CHO
STEFI (Science and Technology Policy Institube)

G)_... STEP].’!J: ; ..5?1:?}_

1 Background "

| @ The Necessity of Fostering CET 1 | @ The Nevessity of Fostering CET |
# Securmng predominance in the CET i the key to determining the victory of the * With the development of science and technology and the incresse in its importnee,
liegemome competition, and its importance is being emphasized more than ever, it is directly and indirectly affecting our lives. pnd moreover. it has also plaved am
# With the recent spread of multipolari=m and tegionalism, 2 new technology alliance has important rele in the Geld of security,
been strengthencd. ) r =
# [ thes mvternational treml, Koren alse weeds to responad to external thrests by protecting =
technelagy and sireagthening slliances. - = o
Exmmple of allimes i e —
QUAD A strniegis seeniey dinlogne hetween Austiafin, hubia, Japan. and the Unied Staes that a o i E
issonsses enncel teckmology network. 306 Stamdard Cyber secimiy. e
Al Avtrilasern] security pact between Autralin, e United Kingiow, s the Usited States Eermicesd i ;
that is il of military sllsee snd even evhbe tecl A1 i =
Fivetrm An inmaHigenee aflianee conprising Anseraba, Coimda, Mo Sealaind, the United Kingdom ) e o i =
il whiir Unived Srates Liwras it
Ty iy
T

wweman. — G0 —
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1 Background .

E @ International Trend; CET in major countrics [

=7 umjor science aml fechnclogy -
+ Al and machme |enming smoncmons dovieg: *  Quansin mlomistion
. Hmmum *  n mmegrased crent
sdvanceil coumiter HW . Inhm
« G Compuring and Inforsation Syster + b bin
+ Robotics, Ausownion, o Eliieal Hhmitlica
+ Prevention of untues] disssters asd lnnan * Space. deep sen, ol explonation
ek og P S 6 tjo mndustries:
& Adtvmnced comnumication. alegy . + bapli-qualsty new sl
+  Bintechmology snd Gennnsies, Synthetic Biclogy |« Magor Tuchmieal eqnip
. Data Mamageueat * Tutelligent Manufscrarmg anid Bibotics
= Autnuautial
«  Materials scince yelaed 1o oher impcetang . Mm#ﬁnm
fechmical fields WY
o Advaceed wwdical dindoes amd niw deogs
+ Agrenlnmal ichinery anid equanent

MNational ElTont for CET Palicies: the Chse of Koren

1 Background 5

I @ International Trend: CET in major countries I
L

* Altechmalogy
+  Hwdechmalogy
ol o Beyond %
e ! i b
¥ st *  Semmcondicny
. + Space sysen
Cloud and Edga Technology * Eavngy aed thie nrvironnmnt (smeh scatbon
mdﬂudn}dkdmdu

AVRANISE

Matonal Effort [ CET Policies: the Case of Korea

| @ The Case of Korea

# Previous governments' policies. in the feld of growth engine, are based on a single axis
which 1s economic growth and industnal development.
= Thiz= 15 the first ime 1o select o lechnelogy sector, including a natwonal stralegic coneepl

that focuses on securing technology sovereignty,

# Tnitiatives of Technologies Development by Each Government #

(kG (Ler Government ) {Park Gevernnsent) P pep ;

Fostering Cireen Convenging Scisnce Feespomiding i fhie
Emtudhm -dK‘T+‘Ihm“ Fently Inddnstrial

7 19 13

I (@ The Case of Korea: Legislation I

s S Special het on Matioual High-  Spevial Act i Masemial, "‘-"“"";W" -
Tl Sarntegle Tidkostry: - Pante and Equgpumt 'I:Ill sl Tcls
(AR :ﬂ.“‘#ﬂ? TR LRy e T EE HaleEeE
mi' ‘“"""E i mﬁ' i Mty ol Tty Miksisky Tty Mslairy o Tty
Sectea T ™ Stmghenieg and Siregikaming GLULTLE
Gral Sl from e PSRRI O iive sl Mgk ene of sy, puse sl S e
Sscmity teghy samieges mdairy wm (MP'E) ndnsn 4
o Eruhail 'l i By mgmu_u-mt_m-mm-m il
1eh ik b fiveyen Comsiie: il eide o MPE M“m““m
Bosiy w afficenly foser blahing 8 teic pla dec = Seleat ey smags : 5
0 ustivesd Goksring sl 3 dislges fin MEE asl | ar
b = gy m,-n,.:,_—nm
Bbkin o bl ol e Natikel | v T e ing. cpasies with e m;*mh
Coumitive 4l the Seimce  valotins u eacis wsmal 3 : iy i e
and Techmelogy Adviaeey i FCOTAITRE SaRrITY newe of  Idosmal sl » ik
Comzil - im wbrmd | MPE ey By e e il
o Bupan  wmegic bl st wiacli b vesass Coan it ey Enlaede s 'ﬂmll ]
v MED mumcts by m strwmgic ki el o Ueannimes wdey tis ] .IHI'
5 gt un Alisianry of Bdutry "I“’"“-“ ; welling
" Mol Sategic Natioal Advemiel Birsees T ENy eirt Indiisuial
Tecknnlngy Consaittes Indiury’ Enhancermnt © remites Wrremstion Cammiies
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Matonul Effort for CET Polcies: the Case of Kored

| ® The Case of Korea: Legislation/Additional Committee |

giulariv wotlee) Lo i Supgrinties Sipply Chai

S ONTE E o m N e P TR
e Mlimistry sf Eemimmy el inssies sty uf Enmmin 4 Hairs
Mlmmm-w
il e supply ctan sablbration affars Estnblishmsant of council to repoad rtha supply chasn
" MmﬂﬂlﬂmMﬂh ST
gy cham Aiumgioos
4 aiahlis o Vs rlan dev pply shain simbilisosion ml
o eootitmuz mud secnsty s E&uth“uww
" +mﬁmﬂmmm -hg.-'ﬂﬁiuﬂlln.h'h eyt md
- Mdain - Promcss chon stabaliration ibrough cnop *—h“mhhmmw.
lely is Rrapama | wiabliah 0 semce sestmology  diplonney
in the sy : .
W WA

saiumca and Tochilags Diplomems Adiary Cowssl

Crtenn for CET Messurement and s Procedure

Mationnl Effon for CET Policies: the Case of Korea

I @ The Case of Korea: Comparison belween imperiant Acts

Fieil of s tociutabidy eyt chnis pdbiainy
- (Qoapmm. AT, Spacs) senmrconeiet. by |
RA&D, Hisnen Basozes Spacisized conplena
Mirkad o T \priali b Saialities). Tanes.
Uispaaion. Haukel 2l saduasdon) prtcalen
- ! :
= Fudlass Froir At (175 CHIPS At (17 61

# All legislation aims to contribute 1 npational security and secure competitivencss in

common, bui “Thevelopment of National Strategic Technology™ focnses a litle more oo

establishing svience and technolegy sovereignty {(developing strategic technology ),
while “National High-Tech Strateglc Indasivy™ focuses a little more on establishing an

Indosivial growth hase (supply chadnp,

#* (Design) To make criteria for CET, first wie need o figure out research questions, its
purpose and the necessity of this research.

= The Necessity of this research
Development of Selection Criteria and Analysis System For CETs Relied o Ratonal Secunty

= Research Questions
(LW hat are the factors in the scrence and techaology and industry that threaten natienal secuniy
ansd how will they be madexed?

12 How should the mattonal seeumity analysis process and framework related 1o sowence and
techmoleyy and industey be concepved?

Lo

~ HResearch Purpose
CET that have a profound impact on security i the science and techaology and indusirial fbeld.-.-
are derived and mdexed, In addinon, a mulndsscaploary ndustry, academia, and research expen
network that performs venfication through analvtical appleation of detailed technologies s
i established and operated by devising o process and fram

asis and analysas

E'LPT*

o=

5C

-02-

Criterin for CET Megsurement and its Procedure

I @ Concept of CET in the Korean Government

& (Definitiony CFT is defined as safient value that has imereased in diplomatic and
security field, as o basis that has tremendous impact on the national cconomy and new
Industries such as creating new technologies and wnnovation, and as a feld that wrgently
needs to be developed for national sarvival and Moture competitiveness.

{ihe definmon of Natoasd Smaregse Techmology in the Special act on Development of Natiomal Stracegs: Teckmology)

& How it warks

National Strategic
Technology Selection

Top
Prianity |
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Critenin for CET Measurement and its Procedure

| @ Development of Criteria

# [irst, we selected three important perspectives which have recently coughl attention

trom acadenmuia and policy makers.

Then, we've tried to analyze the appropriate

indicators for deriving priorities for imporiant techoologies that would strengthen

natonal security and mierests,

(o] | [
Sappity Chain o cEe Tusfustrral Technalogy
wud Tinde 7 iy Emumujl Valie Chan
Wew aubial
Bisvccupaitini of R Science and Isteruaticmal
anew mchury Techralogy Srandard
Thervatice Riflsence
Ttihzatioa of defarss
Tisteruaticnal
Dlomacy and fachudlonr' D‘*”"c-"'m Cooperion
Formeuy Diificulry i smivadecig Secomly Allssnee
techmolomy

Critene for CET Measurement and s Procedure

[ & Development of Criteria: (1) Literatune Bevew

Comtents

mumimhhhﬁq
n_um-muuﬂq#nm—j-ummmuﬁmx
tnenml pErkicaity m L.
] mhﬂmhgm-_qmrh--ﬂmﬂhmﬂ.mm-
Frrgs Tl arcasity. mel akh wgsl) chaie mel nale sulsbilty isjeis WG coufaTn &
ErritTIEse sty b S dngle ares
‘o TrubtsionaBy. i vepleesbity Kave bosn aiulisd fus Tocl enmny a0 ours (Mot o al. 200 Frosson &
Ivmipva, 028, Asm & Ourion, S001 Bidwall o al. 2018},
= Wikhaet Adelrsan (13721 sEgbason] #omomk sonmry [rem @ sepply edsn perspeenive shevagh ihe reneept ol
Flasi Serinidy Goi e Fast Wokd Ou Chae
» Pasawcioy relaied o the iads of prodcry snd geds, 1 éliiy e el en depndony
o v e ik (TRsRchmisd, S009; sy, 2000, mtmlﬂﬂ

* i concontens ciclubely ey o e kst cougeklin sivd precapyiss sl v desmmes.

EET
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0k
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Tecknmingy s
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gt [Rstsr, 1
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2l scomomny, mred nm e ooy,

I

i
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Untena for CET Measuremont and its Procedure

I @ Development of Criteria

# Mdethod) We selected concepts and major {actors that were emphasized through previous
literatures in the science, technology and security felds. In addition, it was imtended 1o

derive a comprehensive and nmely evaluation index that considers the current siatus of

policies of other countries and the trends of security policies in Korea.

seclassify theus based on their
siinalarty.

{2} Policy mends of + (3} International Trends

CEL i o e ciginlioe e come

& We bllow wp the policy peotiiees CEl

trewids i CET, and deduce
what this critera  coukd
contritmte to Koren

Crilerin fior CET Measurement and s Procedure

| @ Development of Criteria: (1) Literamre Review

Canbemty

= Uindar faw pammm of dusi-use iweimnisgy, adiy d hmlngy w unad m psliiary
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(R “ﬂh?iﬂﬂﬂ-.#nﬂ--hﬂ—wmhh

M}mﬁmmwwﬂﬁm 2007 Priwa, 290¥)

# Hebririms an tevh "--eq-u itk ding ne trude g
ot m hava hwhhﬁrﬂwmﬁhﬁlm
(Hanthoaiiar & hing, 2021, Kean 20000
o Thie T %, ks Dssguin 10w Righi 1erk n s (o dnsiuil @ it L iheas

waaT

- res



oretpkJl=0| Dizl S AH 1A E ZaE M

Criterin {or CET Measurement and s Procedurs

| @ Development of Criteria: (27 Policy trends of CET m Korea

& For natonal core technology and defense indusiry technology where technology protection
Is important, national secority’ 15 an important consideration, while for technologies where

[=termg 15 mnpaoriant, “economic leasthility and novelty” are important considerations.

Criterin
{Exaphasis on Protecibon)
+ T impact on defense and secarfty, scl as defese wduny ectmeloey and tie
iimportance of the relesn techuslogy
Natignal  + The lmpact on the rebovant technolegy febl, such as the diflicaly of securing
Core the technolegy, the impact o the growily of the televan) mdustry, ad the extemal
Technology compentiveness of fhe wdasmy
Development  +  The Influence on the entive Infusiry, sncly o epple @fects of selaied bt
engiloyrens, asd Jocal eccovay
Dhefenee
Imidistry
technliggy

= The bopact of the Technology on Matkal Security
= Resench trends, eic, il relevant Geld

Criteria for CET Measuroment and its Procedurs

I @ Development of Criterin: (3) Imemational Trends

# Criteria for defining and selecting CET in major countries
T e o el | st
Tockmology' that Tv ctirremtly or Iy gxpedted to mﬁ“ﬂm
L5 e significant |m wrms of natienad ety i )
{ikedense, knowledg, el ecovemic benefits) i A i
= Rimalgzntiom of demoombie valnes
: * Seommg e words  conipg  edpe
Hegeiionic

selfoelinnes of sciees mul fechnoboy, ihnl 5, = People's [rews o hoallls
wocherodig nnd domestic denirmd o pansion Fatonnl ety and  conpivheisive
—

EU' cun clessly contribute to growth, employmient, +  Feosoic pobentisl
and cempetiivensss : *  Politicnl samd sceinl maportanee
4 We can see that each country also emphasize on not el saticnal <gourity but alse national

interest, which is mainly economic. 52

wwurees —9Q4—

Criteria for CET Messurement and its Procedure

I @ Development of Criterla: (2) Palicy wends of CET in Korea

# For national core technology and defense industry technology where technology protection
15 amportant, ‘national security’ 1= an important consideration, while for technologies where
fostering s important, *sconomic feasibility and novelty' are important considerations.

Criferis
{Emphasts om Fostering)

*  Ripple effect an the growih af ndustries i both nwjor and new growth engne

= Effects an the nativnal ecomomic fomndation sach i esport mid enplement

b ) +  Domestic nd msmaticos] market share of related products

i " wmwmwmmummmumqnm
technidogy
& Aneas with high technology Intensity and raphl innovatkon
Cumimg-idge ¢ Agess ﬂl.ltmm dommnd and bigh vale-valie
Technoboty  + Aseas willt lugh fechmical, economic, and ripphe eflects ad capabile of seconig

fud 1 f Technology, soonamic benefit, fund for commescinlzation. prototype perfonmnce,

Critenia fisr CET Measurement and its Procedure

I @ Development of Criteria: Conclusion (whle)

# We clussified 3ields e 6 sub-felds by scrutiniang variows papers ind reports covering
traditional and non-traditional security, and by researching on both Korea's policy changes
and international trends,

3 Mielids i sub-fields
External competitiveness
Supply Chaln and Trade {CISI A
218 5T Trrplareabiltiy
(CET )
New industrinl competitivencss
Presccupation of & new ndustey iHE R,
HEIAR Innovative Influence
T R4 T
Utilization of defense technology
Diplomacy and Security (RUEE )
R =2 Difficulty In
(P WL Ry

T
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Criterin for CET Measurement and s Procedire

I @ Development of Criteria: Description of each field(denved from the whle)

# Supply Chain snd Trade, Technology that its importance is highly prioritized in Korea
‘2 (External competitivemess) Technology that accounts for a large portion of our
economy and mdustry and has value as levernge in a global trade system based on
overwhelming technology level
2 (Irreplaceabilityp Technotogy that relies on foreign countries as suppliers in the valee

chain, which is highly vulnerable to supply chain disruptions and can be exposed 1o
national ditficulties

# Prevccupation of 2 new industry: Technology 1o Change the Fumre, Ecomomic and
Social Paradigm
11 (New industrial competifiveness) Technology that has high potential for technology and
industrial growth, and that can secure global market leadershiip when preoccupying
mfermational standards
20 (Immovative Influence) Technology that has a high impact on-existing industries and has
high potential for application to other ficlds in technological advancement and
commercializanon

TR

Critenia for OET Measurement and its Procedure

r@“ht are the technobegies where were selected as CET through this indices?

# Tmage of 10 CET in Kore jAs of 22 Decembir, 20217 %

H

Ei._ sEmpAdIs .

“S'ﬁu -05-
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Criterin for CET Measurément and Procedure

[ & Development of Criteria: Description of each Geld{ denved from e table)

#* Diplomacy and Securlty; Technology that requires self-reliance due 10 national defense
utilization and mtemational comrol
11 {Utilization of defense technology) Technology as a "game changer” that can be widely
used in the defense field and can dramatically strengthen combat capabilities when
applied 1o future barlefields
121 (Difficulty in introducing technology) Technology with high diplematic and security
impartance, but with high difficulny in trapsaction and mroduction due w the block of
mdernational treaties, control systems, and allimces

T

Ia-depth Research on CET

] D In-depih Besearch on CET: Concept

* (In-depth Research) To develop step=hvastep growth of CET, which s predicited on the
criteria, we need to scrupulously research on the need for policy study for each technology
ficlkds.

= We svstenmzed analysis structure with twe differemt wavs: Top-down analysis and botiom-

][]
Estznul
apphy hain Crmptiin s Incnsanial Technology
aud Tamake Smplsenailty Econoasy Walae Choin
Hau udmtral
P . af compatitheness Scienee aved Intermstiaual
.m.hh:r Tanervative lnflesice T Iﬂ!}' WM
Linliratiom nf defanss [mtermsio
Drplonmey Bl Digrbonzscy sl L‘u:pemh':l-
Sy :
Feriiony Digficwlry b inresbiichg ! Alliance
techimslury
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@ In-depth Resvarch: Top-down Analysis

# We conducted in-depth analysis of national strategic technologies, but interpret the necds
for strengthemng supplementing each stage from the perspective of international
couperation and international standards, focusing on the Clobal Vilue Chain (02507

= Anabyre what improvements can be drawn m the field of international cooperation and
mernational standards on each GV step. rather than analyring supply chains,

mtermational cooperation, and mternational stindards respectively

@ In-depth Research: Boftom-up Analysis

# ve orgamed dssueetree showing THGlebal Value Chain, 2)Standard, 3lnternational
Cooperation in each mdradual CETs, and then drew the specific strategies denved from
such three different angles.

- The detailed strengths weakness for each of the three eriteria derived are visualized

through the Radizn Chan

ST

BRI

Thank

YOMNGRAE CHO
yongraiisteplrekr

Canter for Asia-Pacific Strategic on the Frontier Technology

STEPI (Science and Technology Policy Institute)

4 In-depih Research on CET 5
& Lxample of Top-down Analvsis: Value Cham Approach (Non=memory semiconducions)
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i. O2HMICH E23](http://qsf.orkr)
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ii. = A= & (https://techforum2022.com/)

INTERNATIONAL FORUM

ON CRITICAL TECHNOLOGIES AND TECHNOLOGY SOVEREIGNTY

Co-hosted by:
Saoul National University Institute of Future Strategy (Korea)
Korea Foundation far Advanced Studies (Korea)
Fraunhafer ingtitute for Sysiems and Innovathon Ressarch (Germany)

Organized by:
SNU Technalogy Management. Economics and Policy Program
SHU Innovation Lab

A

October 05, 2022
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4. 3B : OlEM EEZ, IH=F
i RHMEZE S 3
e Opening : https://www.youtube.com/watch?v=-FcsORTvMoQ
« 1 Session : https://www.youtube.com/watch?v=392JZ7JqSxA
« 2 Session : https://www.youtube.com/watch?v=jueHuFvz9ol
« 3 Session :https://www.youtube.com/watch?v=ID45Pv8Fs0lI
i. O EE22| e 23

* https://www.youtube.com/watch?v=p7JD_-tg1IM
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