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• Overnight transformation from the ashes of the Korean War to a 
wealthy developed country 

Miracle on Han River 



The Power of South Korea 

PyeongChang will become the first Asian city outside of Japan  
to host the Winter Olympics in 2018. 



Engineering Manpower 

Secretary-General Ban Ki-moon    President Park Geun-hye   

Keynote Speech at the 69th Session of the General Assembly of UN 

Just as the unification of Germany laid the grounds for a new Europe by integrating Europe,  
a unified Korea will set in motion a new Northeast Asia 



The Power of South Korea 

(As of 2013) 

Territory of Global Economy 



The Most Innovative in the World 

Rank Country Total Score 

1    South Korea  92.10 

2    Sweden 90.80 

3    United States 90.69 

4    Japan 90.41 

5    Germany 88.23 

6    Denmark 86.97 

7    Singapore 86.07 

8    Switzerland 86.02 

9    Finland 85.86 

10    Taiwan 83.52 

BLOOMBERG RANGKINGS in 2014 

The Most Innovative in the World 

발표자
프레젠테이션 노트
Last week, Bloomberg announced world ranking in innovation. Korea is number 1 – the most innovative country in the world.



Engineering Manpower and R&D Spending 

Rank Country No. of Graduates in  
Engineering (Per Year) 

1 Russia 417,343 

2 Japan 195,670 

3 United States 189,532 

4 S. Korea 179,143 

5 France   94,737 

6 Mexico   59,117 

7 Italy   56,428 

8 Germany   55,998 

9 Turkey   53,311 

10 UK   52,798 

Source: UNESCO Report-Engineering, 2010 

Rank Country Exports  
(Unit : B$) 

1 United Stat
es $ 405.3  

2 China $ 296.8  

3 Japan $ 160.3 

4 Germany $ 69.5 

5 S. Korea $ 55.8 

6 France $ 42.2 

7 UK $ 38.4 

8 India $ 36.1 

9 Canada $ 24.3 

10 Russia $ 23.8 



Source: Main Science and Technology Indicators. OECD, 2012/1. 
Note: 1. The circular areas stand for the amount of R&D expenditure which is divided by 
purchasing power parity (PPP). 
2. The numbers beside each country name = (R&D expenditure/GDP (%), number of 
researchers per 1000 employment (FTE)) 
3. The data is of the year 2010 except the US one, which is of (2009, 2007). 



National Nanotechnology Initiative Funding 
in U.S. 

 In 2000, President Clinton launched the NNI to coordinate federal R&D efforts and promote U.S. 
competitiveness in NT. 

 U.S. Congress has approved ~ $18.5B (FY 2001 ~ FY 2012) for NT R&D. 
 U.S. private sector NT R&D is now estimated to be twice that of public funding. The private sector’s 

efforts are focused on translating fundamental knowledge and prototypes into commercial products; 
developing new applications incorporating nanoscale materials; and developing technologies, methods, 
and systems for commercial-scale manufacturing. 

Source: Congressional Research Service, Nanotechnology: A Policy Primer, December  2013 

NSF FY 2015  Budget Request: $412 



Source: Indicators of Science and Technology. National Science Council, 2012. 

*Design Patents Excluded 



Nanotechnology Policy in Korea      



 



3.4
    [For 12 years (US) : Total 18.5B USD (FY 2001 ~ FY 2012)] 

   Korean Government Funding on NT  

516M USD 

Avg.  
250 M USD 

발표자
프레젠테이션 노트
This shows yearly funding on nanotechnology by Korean government.



 
undisclosed patents not counted 

Nanotechnology Related Patents 

10   26 29 54 73 58 81 100 158 181 333 428 475 494 

9 6 5 4 4 5 5 4 3 4 3 3 3 3 

 

Source: USPTO Data Base of Wips, January 2014 

발표자
프레젠테이션 노트
And number of patent filing increased to about 4,000 year after year.



Nanotechnology Related Publication 

5 

6 

5,007 

4 4 

In 2013 :  China (20,743), US (14,850), India (5,453), Korea (5,007), Germany (4,201), Japan (4,090) 
Source: SCIE Data Base of Thomson, February 2014 



Selected Nanotechnology Programs 
 

발표자
프레젠테이션 노트
The biggest sponsor of Nanotechnology program is ministry of science, ICT, and future planning.



 Promote joint projects, networking, and information exchanges between corporations 

   and scholarly researchers in Nanotechnology 

 Improve mutual collaboration among members and contribute NT policy, research, 

   scholarly activities, and early industrialization 

 Korea Nanotechnology Initiative and NT Road Map 

 Nano Korea Symposium (Since 2002) 

 Domestic & Global Networking and Collaboration 

 Nano Convergence (New journal started in 2014 with Springer 

 NT Education Programs including e-Nano School  

 Knowledge Sharing with Public 

□ Purpose of Establishment 

□ Major Activities 

Korea Nanotechnology Research Society 
(KoNTRS) 
 



19 

□ Nano Korea Symposium 

Keynote speaker  
Prof. Charles M. Lieber 

Nano Korea 2012 Public Program 

Korea Nanotechnology Research Society 

   Description 

     · The largest symposium on the nanoscale science and technology 

        in Korea 

     · Meaningful occasion to confirm major research results and  

       up-to-date research  trends in world 

     · Opportunities for enterprises and research institutes to publicize  

      commercialization of their technologies 

 

 

 

 

 

 

 

 



Korea Nanotechnology Research Society  



National Nanotechnology Policy Center (NNPC)  

 Help Korea to become a world-class NT country through NT information collection  
  and analysis as well as national NT policy NT policy and strategy development 

 Advance into a world-class research institute exclusively for nano policies 

 Support for the national NT policy and strategy development 
 -  R&D and planning for nano policies and strategies 
 -  research and analysis on NT policies and strategies of major countries 

 Collection and analysis of NT information and service 
- collection and analysis of NT policy information 
- establishment and operation of a nano portal, along with precision of high quality  
  NT information 

 Support for international cooperation and network establishment 

□ Purpose of Establishment and Vision 

□ Major Functions 



NBIC2 Korea Workshop on Oct 15~16, 2012 
 Discussions on future direction of convergence technology & policy  

Expansion of Workshop 

WTEC Study on CKTS: Beyond  Convergence of NBIC Technologies, 2013.07 

National Nanotechnology Policy Center  



National Nanotechnology Policy Center  
Evolution of Themes of Korea-US Nanoforum 

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

 Find Directions for Collaboration 
   - Nano-Bio, Chemical, Energy, Environment  
   - Device, Simulation, Fabrication 
   - Education 

 Nanomanufacturing 
 Education 

 Nano Devices/Systems 
   - Manufacturing, Photonics 
   - Nano-Bio 
 Nano Implication(EHS) 

 Sustainable Energy 
   - Solar Cell 
   - Fuel Cell, Hydrogen Storage  

 Nano-Bio Technology 
   - Materials, Sensor, Device 
   - EHS 

 Nanoelectronics 
 Integration/Application 
   - Beyond Moore’s Law/CMOS 

 Nano Materials/Systems 
 Energy 
   - Solar Cell 
   - Artificial Photosynthesis 

 Nanotechnology for Sustainability 
   - Water Reusage/Desalination 
   - Greenhouse Gas Capturing/Conversion 

 Convergence 
 Nano Materials/Systems 
   - Sustainability for Nanomanufacturing 
   - Nanoelectronics 

 Next Generation of Nanotech 
   - Products and Processes 

From 1st~10th Korea-US Nano Forums 

     The 10th Nanoforum 



Korea Infrastructure Organization for 
Nanotechnology (KION) 
  

 Major Activities 
   ·Providing effective support for domestic nanotechnology research and development  

    via close collaboration amongst domestic Nano-infrastructure.  

 Role 
 ·Constructing a mutual cooperation system for preemptive response to the 

nanotechnology paradigm shifts and consumer demands 
 
 ·Policy development for increased nano-infrastructure efficacy, research support, 

manpower training, collaboration projects 
 
 ·Providing and sharing integrated information on attained technology, equipment, 

service, and usage, etc. 
 
 ·Mutual PR for nano-infrastructure 

 

 
 

 

□  Purpose and Roles of KION 
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□  Purpose and Roles of KION 



Members of KION, National NanoFab Facilities 

Seoul 

Busan 



Nano Technology Research Association   

 Help private sector for commercialization of research outcomes in nanotechnology 
 Networking of government, academia, research institutes and private sector 

□ Purpose of Establishment and Mission 



Nano Technology Research Association  
Strategy for Each Issue (Connection) 



Nano Technology Research Association  
Strategy for Each Issue (Convergence) 



 Delayed/Slow Commercialization of  Research Outcomes 
 - Missing links between research steps 
 - Poor linkage between research programs 
 - No systematic flow of R&D information between related sectors  
 - Absence of systems promoting commercialization of research outcomes 
 

 Creation of new markets & industry  through commercialization of nanotechnology 

Nano-Convergence Foundation (NCF) 

□  Background and Vision 

        Commercialization Integrated platform 

 Finding breakthrough technologies 

 Developing core nanotechnology 

 Commercialization of research 
outcomes 

 Bringing-up nanotechnology 
corporations including start-ups  

  Mgt. of overall process of R&D 
  Focusing on big convergence tech. 
  Sharing outcomes/information 

among sectors of private and public 
  Inducing participation of private 

sector (VC) 



Tech. Area Technology-area to be Strategically Promoted 

NT-IT 
• Next generation devices (Post-CMOS) 
• Nanotechnology-based flexible devices 

NT-ET 
• High-efficiency energy conversion technology 
• High-performance treatment of water/waste  

Cross-cutting 
technologies 

Nanomaterials and nanoscale process/ measurement/ 
instruments required for nanomanufacturing leading to 
high-rate and massive production with low cost 

Target  Areas of Nano-Convergence 2020 Program 

Two major convergence technology areas, close to markets or having 
urgent industrial needs, will be primarily promoted together with 
cross-cutting technologies. 

Nano-Convergence Foundation 



  (1)  Finding promising breakthrough technologies leading to big industries and 
financial support for their development  (ex. post-CMOS) 

  (2)  Commercialization of research outcomes (linkage and complement) 

         “Needs-matching  Commercialization Program” 

  (3)  Provision of solutions for industrial needs (technology-matching & consulting) 

         “Technology-matching Issue-Solving Program” 

Routes for Commercialization of Nanotechnology 

R&D sector 
 

Academia 
Research Inst. 

KONTRA 
Nano-Infrastr. 

Industry sector 
 

Private 
companies 

NTRA 

R&D 
outcomes 

Commercialization 
/Start-ups 

linkage/ 
complement 

Urgent issues Matching tech./  
experts 

Core technology 

New products 

Breakthrough technology 

NCF 

Consulting/ 
joint work Finding solutions 

Issue  
review 

Knowledge & 
Experience 

IPR 

Nano-Convergence Foundation 



High-yield light extraction (OLED) 

Air purification for indoor applications  Thermal insulation & smart windows (Films) 

Heat spreaders (high power LED lamps)  Ceramic inks for printed porcelains 

Transparent thermal insulation 

Organic solar cells for outdoor applications 

Launched Projects of Nano-Convergence 2020 Program (Examples) 

Nano-Convergence Foundation 



Science Diplomacy and Global Partnership      
 
 Informing foreign policy objectives with scientific 

advice (science in diplomacy) 
 
  Facilitating international science cooperation 

(diplomacy for science) 
 
 Using science cooperation to improve international 

relations between countries (science for diplomacy) 
 
   ‘Science diplomacy and science and technology cooperation . . .         
   is one of our most effective ways of influencing and assisting  
   other nations and creating real bridges between the United  
   States and counterparts.’          
                                                - Hillary Clinton, US Secretary of State - 



Academic mobility refers to students and 
teachers in higher education moving to 
another institution inside or outside their 
own country to study or teach for a limited 
time. 
 
Academic mobility suffers from cultural, socio-
economical and academic barriers. Mobile 
students are usually divided into two groups: 
free-movers are students that travel entirely on 
their own initiative, while program students use 
exchange programs at department, faculty, 
institution or national level (such as Erasmus 
and Fulbright).  
 
The  Erasmus  Programme (European 
Community Action Scheme for the Mobility of 
University Students) is a European Union (EU) 
student exchange programme established in 
1987.  About 3 million students  have benefited 
from Erasmus grants.   

The Lausanne campus  of EPFL.  
Switzerland is the country with the world 
highest proportion of foreign 
researchers 

Academic Mobility  



Network of Global Collaboration  

Source: (1)Royal Society: Knowledge, Networks and Nations: Global Scientific Collaboration in the 21st Century,  2011 
               (2)National Science Board: Science and Engineering Indicators 2014 

International collaboration 1996-2000 

1996-2000 

2004-2008 

Collaboration between EU 

UK 
Germany 

France 

Sweden 

Belgium 

Germany 

Sweden 

UK France 

UK 
US 

Germany 



Asia in the World      



CAMPUS Asia Programs 

CAMPUS Asia (Collective Action for Mobility Program of University Students in Asia) 
is a student exchange program funded by the governments of Korea, China and Japan 
to support universities in extending their global reach. 
 
The objective of this CAMPUS Asia Program is to establish a higher educational 
network among universities in Japan, China, and Korea to improve the 
competitiveness in the international academic market and to nurture the development 
of future leaders who can succeed in the global community 

Example: (2) TKT Campus Asia Consortium 



PIRE Program 

PIRE (Partnership for International Research and Education)  is Partnerships for 
International Research and Education (PIRE) is an NSF-wide program that supports 
international activities across all NSF supported disciplines. The primary goal of PIRE 
is to support high quality projects in which advances in research and education could 
not occur without international collaboration. PIRE seeks to catalyze a higher level of 
international engagement in the U.S. science and engineering community.  
 
International partnerships are essential to addressing critical science and engineering 
problems. In the global context, U.S. researchers and educators must be able to 
operate effectively in teams with partners from different nations and cultural 
backgrounds. PIRE promotes excellence in science and engineering through 
international collaboration and facilitates development of a diverse, globally-engaged, 
U.S. science and engineering workforce.  
 
 
 
 



Selected Research Areas 

Nanosensor fior IoT(Internet of Things) 
Nanorealization Flagship Project (Signature Initiatives) 

Nanosensor Nanosensor 

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=9Q7QH65TZKfu5M&tbnid=iJ_JkxElUDsBEM:&ved=0CAUQjRw&url=http://iranmems.mihanblog.com/&ei=Ftn2U5-JMsHj8AXqh4HwDQ&bvm=bv.73612305,d.dGc&psig=AFQjCNHMdXHzSx7rTqkd6OGkfFCQMNfdGA&ust=1408772476536622
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=Pe3oQXmQq4sGtM&tbnid=rCYtGF2DRwSauM:&ved=0CAUQjRw&url=http://www.ief.u-psud.fr/?page_id=2309&ei=69j2U-3YGMu48gXv-IHIAQ&bvm=bv.73612305,d.dGc&psig=AFQjCNHMdXHzSx7rTqkd6OGkfFCQMNfdGA&ust=1408772476536622


Selected Research Areas 
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Selected Research Areas 

Energy Generation NWs sensor Energy Storage 

Solar Cell 

Nano-generator 
Supercapacitor 

SWCNT & 
 solid electrolyte 

controller 
S 

D NWs 

S D 
P N 

Diode 

Resistor 

hυ 

external 
vibration 

+ 

- - - - 

+ + + 

NO2 

Stretchable electronics with integrated  energy generation  
and storage devices 

- Jeong Sook Ha (Korea University) 



Selected Research Areas 



Thank you very much 
     (감사합니다) 
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