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- Environmental Crisis - Economic Growth Crisis    
* Transition to a Paradigm of Sustainable Development : 
- Future Forecasting, Successful Policy Implementation through  
  Effective National Innovation System,  
- National and International Leadership and Partnership  

      ‘Global Trends 2025 : A Transformed World’, National Intelligence Council,  2008.12 
 

- Globalization & Multi-polar System  
- World Population Growth & Aging Population in the Developed World  
- Increase in Energy Consumption & Prices  
- Resource Depletion and Rising Commodity Prices   
- Climate Change & Increasing Socio-Economic Pressures  
- Natural Disaster and Economic Losses  
- Growing Energy, Food, & Water Constraints 
- Environmental Pollution & Ecosystem Deterioration 
- Resource Nationalism & Conflict over Resources  
√Widening Gap between the Haves and Have-nots    
- Power Shift and the Rise of Emerging Powers  
- Security Threats (Terrorism, Conflict, Proliferation) 
√Uncertainties from Interaction of Several Factors  
 

What are the Key Factors of Global Trends 2025? 

How to Tackle the Global Challenges of the Multiple Crises 

http://www.time.com/time/magazine/list/0,11627,1101890102,00.html


World Economic Forum : Global Risks 2017 
Economic, Societal Risks  

 

Economic Risks 

• Asset bubbles in a major economy 

• Deflation in a major economy 

• Failure of a major financial mechanism or institution 

• Failure/shortfall of critical infrastructure 

• Fiscal crises in key economies 

• High structural unemployment or underemployment 

• Illicit trade 

• Severe energy price shock(increase and decrease) 

• Unmanageable inflation 

Societal Risks 

• Failure of urban planning 

• Food crises 

• Large-scale involuntary migration 

• Profound social instability 

• Rapid and massive spread of infectious diseases 

• Water crises 

Source: World Economic Forum Global Risks Perception Survey 2016 



Environmental Risks 

• Extreme weather events (e.g. floods, storms, etc)) 

• Failure of climate change mitigation and adaptation 

• Major biodiversity loss and ecosystem collapse (land and ocean) 

• Major natural catastrophes(e.g. earthquakes, tsunamis, volcanic 

eruptions, geomagnetic storms) 

• Man-made environmental damage and disasters (e.g. oil spills,  

     radioactive contamination, etc.) 

Geopolitical risks 

• Failure of national governance 

• Failure of regional or global governance 

• Interstate conflict with regional consequences 

• Large-scale terrorist attacks 

• State collapse or crisis 

• Weapons of mass destruction 

Technological Risks 

• Adverse consequences of technological advances 

• Breakdown of critical information infrastructure and networks 

• Large-scale cyberattacks 

• Massive incident of data fraud/theft 

World Economic Forum : Global Risks 2017 
Environmental, Geopolitical, Technological Risks  

 

Source: World Economic Forum Global Risks Perception Survey 2016 



The Global Risks Landscape 2017: World Economic Forum 



The Risks-Trends Interconnections Map 2017 

Source: Global Risks 
Perception Survey 2016, The 
Global Risks Report 2017 



What are the Key Socio-Economic Challenges for Asia?  

Accounting for 60 % of world population (4 billion)  

Adaptive capacity constrained by weak 

institutions and limited technologies  

Rapid Industrialization and urbanization  

Serious widening of the rich-poor gap : the richest 20% of 

the population spends 16 times more than the poorest 20%    

Increasing demands in energy and raw materials : 1.5 

billion people lack access to electricity 



Global Mega-trend: Multiple Crises 

Resource Crisis 
Climate Crisis   
Economic Crisis 
Socio-Political Crisis 
Environmental Crisis 
…. 
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IPCC Report 

FAR 1990 
 
 

SAR 1995 TAR 2001 AR4 2007 

Average 
temperature  
increase in 
20C, 0.3- 0.6℃, 
Sea level rise 
10~25cm  

 

Temperature 
increase 
0.5℃,  sea 
level rise 
15~ 95cm  

 

Climate 
change 
seems  man-
made, 
extensive 
damage   

temperature  
increase in 21C, 
1.8- 4.0℃, 
Sea level rise 
~100cm  
 

• ㄴㅇㄹ 

AR5 2013 

Human activities 
attributed to 
global warming 
with over 95% 
probability 

“We now have a clear roadmap for 

the production and delivery of AR6” 

 

Hoesung Lee, IPCC Chair, 2015 -  



CO2 emitted from fossil fuel is the main cause of global warming. 

 Since the industrial revolution, CO2 level has rapidly increased 

    (280 → 380ppm). 

Climate Change 

Earth  
tem. 

CO2 
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Source: IPCC Fourth Assessment Report, 2007 

GHG Forcing Needed to Explain Observed Global Warming 

Solar + Volcanic Forcings do 
not explain Observed 
Warming 

GHG + Solar + Volcanic Forcings 
do explain Observed Warming 

Observations 



As of Aug. 2016 Warmest Year by Far  
Approaching 1.5o C  

May 

      Source : Frank Princiotta, Retired USEPA Research Director, 2016  
 

Top 10  
emitting countries in 2012 

Carbon Emission; China vs. US Carbon Emission, China vs. U.S.  

2005 

Source: PBL Netherlands Environmental Assessment 
Agency. 



House
-holds 

Greenhouse 
effect 

Carbon cycle 
disturbances 

Urbanization 

CO2 

N2O 
CH4 

Agriculture 

Industry Power 
generation 

Transport 

Deforestation 

Surface  
temperature rise 

“global warming” 

Ice cap 
melting 

Precipitation 
Change 

Ocean 
circulation 
upheaval 

salinity 

Water 
temperature  

change 

Clouds 

Sea level 
rise 

Casualties 

Diseases 
spread 

Famines 
Economic 

losses 

Biodiversity 
losses 

Natural 
Disasters 

Abrupt 
climate 
change 

Europe 
cooling Droughts 

Heat waves Floods 

Cyclones 

Climate Change: Mechanisms, 
Characteristics, and Socio-
Economic Threats 

Climate Change Mechanism 

Fossil fuel 
burning 

Human Activities 

Major Climate 
Characteristics 

Greenhouse 
gas emissions 

Gulf Stream 
Modification 

Major Threats 

Conflict  
on Strategic  
Resources, 

Energy, Food , Water  

Land Use  
changes 

Modified from UNEP/GRID–Arendal, 'Climate change: 
processes, characteristics and threats', designed by 
Philippe Rekacewicz, UNEP/GRID–Arendal Maps and 
Graphics Library, 2005 
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https://www.oxfam.org/sites/www.oxfam.org/files/file_attachments/mb-extreme-carbon-inequality-021215-
en.pdf?cid=aff_affwd_donate_id78888&awc=5991_1507710664_949fd84619de14f6472e6f5f5347d417 



<Source : www.worldmapper.org> 14 

CO2 Emission by Region/Country  

Climate Change Vulnerability  
by Region 



http://assets.pewresearch.org/wp-
content/uploads/sites/2/2017/07/31101043/Pew-Research-
Center_2017.07.13_Global-Threats_Full-Report.pdf 



Royal Society: Global Warming Map in a ‘4oC World’ 

Land warming, especially at the higher latitudes is substantially higher than ocean 

warming and can yield radical changes in precipitation  patterns.  

All areas will be subject to higher evaporation.  

NCAR (2010) projected major increases in drought potential in much of the US,  

Western Europe, North Africa and Australia when average global warming is 3.5 C. 
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Climate Change: Mechanisms, Characteristics, Consequences and 
Socio-Economic Threats 



2004 

Fast-Meting of Glaciers 

Greenland Ice Melting : 
1992 vs. 2002 

 Arctic sea ice has declined dramatically over the past thirty years, with the most 
extreme decline seen in the summer melt season. 
 Despite some potential opportunities have gained attention such as new shipping 
routes and oil fields, the risk of runaway global warming poses a serious threat.    

<Source : wikipedia.org> 

North Pole Ice Cap Melting  
: 1979 ~ 2007 



Larsen B ice shelf loss in 
2002.  
Credit: NASA Goddard Space 
Flight Centre 

The rift is likely to lead to an 
iceberg breaking off, which will 
remove about 10% of the ice 
shelf’s area ©MIDASOnIce 



On the brink of disappearing,  
the Solomon Island  

Sea level rise and its consequence 

http://m.blog.daum.net/_blog/_m
/articleView.do?blogid=0I89S&art
icleno=6124459# 

http://www.huffingtonpost.kr/2016/05/12/story_n_9921146.html 

The Exodus of Tuvaluans 



Ice Melting and Sea Level Rise 

Maldives government meets underwater  
to Show Effects of Global Warming,  
Waleed Fakhroo , 2009.10.19 

Nepal’s Cabinet Meeting at Everest Base 
Camp,  2009.12.04 



http://unesdoc.unesco.org/images/0024/002439/243938e.pdf 



Access to an Improved water source  



Landsat Satellite Images 
Showing the Constant Decline 

of the Aral Sea  
from 1977 to 2013 

https://openknowledge.worldbank.org/bitstream
/handle/10986/26207/W16005.pdf?sequence=2
&isAllowed=y 



East Africa Drought due to Climate Change 

   장기간 계속된 가뭄에 이은 기근, 소말리아, 케냐,  

에티오피아 가장 심각 – 1200만 명 기아, 75만 명 죽음의 위기 
25 



26 
http://www.ibtimes.com/california-wildfires-2015-how-climate-change-
risky-development-are-raising-costs-us-2098496 

California Wildfires 2015  
 

How Climate Change and Risky Development are raising costs of US wildfires 



적도 부근 동태평양 수온 하강,  
라니냐의 영향으로 북서풍이 강해지면서 중국과 몽골을 거쳐오는 바람에 미세
먼지 유입량이 대폭 늘어날 가능성 확대 

https://www.climate.gov/news-features/featured-images/global-impacts-el-ni%C3%B1o-and-la-ni%C3%B1a 



• An agricultural land loss, in particular in areas such as South East Asia 

• Low lying areas such as Bangladesh, India and Vietnam will experience major loss 
of rice crop. 

Source : University of Colorado 

Source : http://en.wikipedia.org/wiki/Climate_change_and_agriculture 

The poorest countries would 

be  hardest hit. 

 

Marine life and the fishing 

industry  

will also be severely 

affected. 
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Going Hungry : Consequences of the Food Crisis  

Global warming : 

Increase soil evaporation 

rates, Increase the 

chances of droughts  

Source : www.agricorner.com 



Megacities hit hard by surging sea levels even at 2C rise 

http://nation.com.pk/snippets/10-Nov-
2015/megacities-hit-hard-by-surging-sea-levels-even-
at-2c-rise 

https://www.epa.gov/climate-
indicators/climate-change-indicators-sea-level 

Refugees by Sea level rise 
 

• 40% of world population live on 
the seashore within the range of 
100km, and 0.1 billion people live 
at the sea level of 1m height.  



Natural Disasters: Types and Frequencies 1991-2005   www.unisdr.org 
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Spreading disease by virus 

Increasing endangered species 
<Source : Al Gore, An Inconvenient Truth, 2006> 

One in four mammals 

threatened with extinction 
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An overview of the links between greenhouse gas emissions, 
climate change, and health 

http://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(15)60854-6.pdf 



Epidemic Outbreaks 

 West Nile Virus, First Outbreak in 1999 

 

Medecins Sans Frontieres (MSF) : “one of the world's 
most deadly diseases."  
"It is a highly infectious virus that can kill up to 90% of 
the people who catch it, causing terror among infected 
communities." 

Ebola virus outbreak : 2014 CNN 

http://www.cfr.org/public
-health-threats-and-
pandemics/zika-
virus/p37527 

Zika Virus 
1947 through 2016 
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http://english.hani.co.kr/arti/english_edit
ion/e_national/774464.html, 2016.12 

Biggest, most damaging AI 
outbreak in S. Korea’s history 
raging on, 2016 

http://english.hani.co.kr/arti/english_edition/e_national/774464.html
http://english.hani.co.kr/arti/english_edition/e_national/774464.html
http://english.hani.co.kr/arti/english_edition/e_national/774464.html


Data source: IPCC, 20137; NOAA, 20168Web update: August 2016 

https://www.epa.gov/climate-indicators/climate-change-
indicators-sea-surface-temperature Source: guardian.co.uk, 23 February 2010 

Data sources: Bates, 2016;5 González-Dávila, 2012;6 Dore, 2015 Web update: August 2016 

Walleye Pollack Catch on decrease due 

to rising sea-level in Korea   

https://www.epa.gov/climate-indicators/climate-change-indicators-sea-surface-temperature
https://www.epa.gov/climate-indicators/climate-change-indicators-sea-surface-temperature
https://www.epa.gov/climate-indicators/climate-change-indicators-ocean-acidity
https://www.epa.gov/climate-indicators/climate-change-indicators-ocean-acidity


CORAL COLLAPSE Threatening Shellfish, Corals and the Entire Ocean Food  Web 

Source: By Brita Belli. E - The Environmental 
Magazine E-Magazine © Jerry Russell 

https://www.epa.gov/climate-indicators/climate-
change-indicators-ocean-acidity 



Biodiversity Crisis 

Wandering Albatross 
 

출처:  WWF Living Planet 
Report 2008, www. 
Chrisjordan.com 
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Whale found dying off coast of Norway with 30 plastic bags in its stomach : 
  

The Telegraph News, 3 Feb. 2017  

The impact of the plastic 
had irritated and 
inflamed the stomach 
and intestinal walls, and 
that the 'plastic 
impaction was very 
significant and likely very 
sore, causing the animal 
to drift into shallower 
waters and live strand' 

http://www.dailymail.co.uk/sciencetech/art
icle-4622564/Cuvier-s-beaked-whale-4kg-
plastic-bags-stomach.html 



Rise in Natural Disasters 
 1990년대 중반 이후 자연재해 급증 : 1970년 

69건, 2000년대 매년 350건   

• 1980년 ~ 2007년 가뭄, 홍수, 폭풍, 산사태, 
산불 등 8천4백 건 / 200만 명 사망, 1조5
천억 달러 재산 손실 

 특히 개발도상국 피해 급증, 최근 50년간 자연
재해 경제적 손실 50배 증가,  

 재난방지 강화로 인명 피해는 10배 감소 

Global Natural Catastrophe Update :  
1980-2015 

Source : Natural Catastrophe Year in Review, January 7 ,2015 Munich 
RE 

During 1990’s, more than 200 million people had 
become the victim of natural disasters   

 

 
Source : BBC news 18 Dec. 2008, UNEP 

Total damages (Valued in costs of 2005) 

Insured damages (Valued in costs of 2005) 

Average of total damages for a decade 

Trend of total damages 

Trend of insured damages 

Economic Costs of Natural Disasters:  
1950-2005 



Source: EM-DAT (25th January 2016) : The OFDA/CRED - International Disaster Database www.emdat.be Université 
catholique de Louvain Brussels – Belgium   http://www.emdat.be/publications 
 

Annual reported economic damages and time trend from disasters: 1980-2015 

Comparing present to past 

http://www.emdat.be/publications
http://www.emdat.be/publications


346 reported disasters 
22,773 people dead 
98.6million people affected 
US$66.5billion economic damage 

2015 disasters in numbers 





http://www.internal-displacement.org/assets/library/Media/201507-
globalEstimates-2015/world-map-global-estimates-2015-web-ready2.pdf 

5,884 
People killed by 

technological disasters 

8,186 
Deaths caused by 
disasters in 2014 

58,000,000 
People affected by 

floods, droughts and 
storms in China 

107,000,000 
Number of people 

affected by disasters 

*There were 317 natural disasters reported worldwide in 2014, affecting 94 countries 

http://ifrc-
media.org/interactive/world-
disasters-report-2015/ 
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Science 2012 

- 마야인 300만명이 900년경 사라져 버렸다 
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UNFCCC 1992-2017 



https://www.climatecouncil.org.au/uploads/6d762163fc81535d1813585d8ad43854.pdf 



Source: http://diplo.smugmug.com/ILLUSTRATIONS/Climate-Change-Diplomacy/Climate-Change-Building/i-VsmxxFZ 
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•Lighting 

•Effective White 
Goods 

•Stand-by loss 

•Water Heating 

•Air condition 

• Improved Insulation 

 Building  

 -3Gt 

• Electric Motor-driveSystem 

• Industrial Capture & 
Storage 

• Smelt Reduction 

• Feedstock substitution 

• Energy efficiency 

• Substitution of Fossil fuels 

 Industry 

 -3.4Gt 

• Flooding of rice fields 

• Improved animal  

  handling 

• Fertilizer shift 

• Recycling 

• Landfills and Waste 
water 

Agriculture &  

Waste   -1.7Gt 

•Fuel-efficient 
technologies 

•Fuel-Switch 

•Demand Reduction 

 Transport  

 -2.3Gt 

•Carbon Capture and 
Storage 

•CO2 efficient fossil fuel 

•Renewables 

•Nuclear Power 

•Reduce Demand  

 Power 

 -9.8Gt 

•Reduced 
deforestation 

• Increased forestation 

•Untouched forest 

 Forestry  

 -6.8Gt 

Climate Technology : Sectoral Approach  



Plethora of Images for 4IR 
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Waves of Innovation 

http://www.src.sk.ca/node/377 

http://aberdeeninvestment.com
/riding-a-wave-of-innovation-
innovation-is-the-central-issue-
in-economic-prosperity-
michael-porter/#.WgeIk5Jrxu1 



Source: http://www.globalpartnership.org/ 

 Sustainable Development Goals 17 



https://toplink.weforum.org/knowledge/insight/a1Gb0000000pTDKEA2/explore/summary 



https://www.britanniacommunications.com/single-post/2015/11/25/CEO-
Survey-Climate-Change-Is-Opportunity-For-Growth-Innovation 





Source: Business & Sustainable Development 
Commission 



Tech innovations that could save us from climate change 
 
 
 
 

Power Generation 

Transport represents 23% of global energy-related CO2 emissions. But the 
demand for transport is only going to increase.  

Transport 

Food About a quarter of all global emissions come from feeding the world’s 7 billion 
people, and part of that comes from the consumption of meat. “There is no way to 
produce enough meat for 9 billion people,” said Bill Gates in a 2013 blog post.  

Building 

Manufacturing 

Making the things we use every day puts an 
enormous strain on the climate – about 30% of 
emissions come from industry. 

The greenhouse gas emissions of buildings is also significant. We need lighting, 
power, heating and cooling whether at home or in the office, at school or in a 
hospital. The combined emissions from these sources contributes almost 20% of 
global emissions.  Part of the answer is to build smarter cities. 

https://www.weforum.org/agenda/2017/01/tech-innovations-save-us-from-climate-change 

http://www.worldbank.org/en/news/press-release/2016/05/05/leaders-call-for-global-action-to-reduce-transports-climate-footprint
http://www.worldbank.org/en/news/press-release/2016/05/05/leaders-call-for-global-action-to-reduce-transports-climate-footprint
http://www.worldbank.org/en/news/press-release/2016/05/05/leaders-call-for-global-action-to-reduce-transports-climate-footprint
https://www.gatesnotes.com/About-Bill-Gates/Future-of-Food
http://www.b-t.energy/landscape/manufacturing/
http://www.b-t.energy/landscape/manufacturing/
http://www.b-t.energy/landscape/buildings/
http://www.b-t.energy/landscape/buildings/












Smart City Innovations : From Green to Smart! 

 Smart Metering 

 Smart Grid 

 District Cooling Mgt 

 Gas Distribution Mgt 

 Multi Energy Producti

on 

 Renewable 

 

Smart Energy 

 Automation 

 iBMS/BMS/EMS 

 Smart Lighting 

 ACMV 

 Plug Loads Mgt 

 

 

Smart Buildings 

 EV / AV 

 Road Traffic Mgt 

 Parking Mgt 

 Public Transport Mgt 

 Smart Street Lighting 

 Personal Mob. Dev. 

 

Smart Mobility 

 Smart Water Distributi

on 

 Water recycling 

 Urban Flooding Mgt 

 Local Water recuperat

ion 

Smart Water 

 Connectivity 

 Efficient Data Mgt 

 Edge Computing 

 Data Analytic 

 AI 

 Machine Learning 

 Open Data 

 Video Analytic 

Smart Data 

 Video Surveillance 

 Waste Mgt 

 Community Mgt 

 Smart Services 

 Smart Safety 

 Smart Security 

 

 

 

Smart Urban Servi

ces 

 User engagement 

 Smart Comfort 

 Wellness & Productivi

ty 

 Smart Health 

 Child care 

 Elder Services 

 Smart Public Services 

 

 

Smart Living 

 Smart Platform 

 ICT/IOT Integ. 

 ICT/FM Integ. 

 Cross Domain Applic

ation 

 GIS / Weather 

 Asset Mgt 

 

Smart Integration 

Source: Christopher DANIEL, Smart Concept-The smart into buildings, AKC2017 

Smart Governance,  Smart Infrastructure, Smart Security … 



Inclusive Innovation 

• More than appropriate technology 
or low tech 

• S&T enabling innovation that benef
its all segments of society 

science & 
technology 

Innovation 

♠ Sharing 
prosperity 

♠ Including all 
stakeholders 

Inclusive Growth 

Inclusive innovations – innovations that 
directly serve the welfare of lower-
income and excluded groups – can 
contribute to development and create 
work opportunities integrating 
marginalized groups into circuits of 
economic activity. 
  
The current context is particularly 
favourable to inclusive innovations: 
ICTs and other emerging technologies 
offer new opportunities.  
 
The growing importance of emerging 
economies also contributes by orienting 
business interests towards innovations 
that serve lower-income markets. 
  
However, a variety of challenges and 
market failures specific to inclusive 
innovation hinders the scaling up of 
most initiatives, resulting in missing 
markets and calling for policy action.  http://www.oecd.org/sti/inno/Innovation-Inclusive-Growth-Brochure.pdf 



Intellectual Property is extremely relevant to ABS mechanisms  
as most R&D based on genetic resources and associated traditional  
knowledge will eventually be subject to IPRs, usually through patents.  

출처:http://www.abs-initiative.info/stakeholders-and-topics/intellectual-property-rights/ 

IPR : Developing and Developed – Not on the same plane 



Four Questions for 4IR 

Scaling up Human-Centered  

Technology  

• How do we design human-centered 
products and services with ethical   
and moral questions on social       
development, value creation, privacy 
and ownership, and individual        
identity? 

 

Leading Continuous Reinvention 

• How can communities, companies 
and countries better prepare for   
the coming geopolitical and        
economic changes? 

Creating Sustainable Systems Responding to Geo-Economic Shifts 

• How do we seize the opportunities 
afforded by transformative 
technologies to create more 
sustainable systems in areas such 
as energy, mobility, production, 
health, education, gender and 
work? 

 https://www.weforum.org/agenda/2017/06/four-key-questions-for-the-fourth-industrial-revolution/ 

• Facing an exponential speed of 
change in technology, how can 
leaders recognize adaptive 
challenges to their organizations 
and build resilience? 



Science, Technology and Innovation Model :  
Triple Helix to Quintuple Helix  

• This concept capturing the critical importance of 
trilateral collaboration in a national innovation sy
stem has continuously evolved with increasing th
eoretical and empirical sophistication. 

https://www.researchgate.net/figure/262997186_fig2_Figure-2-The-

new-Triple-Helix-model-adapted-from-9 

Scaling up 
Human-

Centered 
Technology 

Creating 
Sustainable 

Systems 

Leading 
Continuous 
Reinvention 

Responding 
to Geo-

Economic 
Shifts 

Four Basic Questions for 4IR 
Pertaining to  Inclusive Grow
th and Innovation (WEF)  

https://www.weforum.org/agenda/2017/06/four-key-
questions-for-the-fourth-industrial-revolution/ 



Quintuple helix model 
• Aiming at a full unders

tanding all helices in in
novation for sustainabil
ity (Carayannis, et al., 
2012) 

Triple Helix: Further Refinement 

http://www.unksoc.org/index.php/handbook/4-1-

transforming-societal-architectures/4-3-knowledge-

and-innovation/4-3-1-creating-different-types-of-

knowledge/ 

Quadruple helix model : Adding the fourth helix recognizing civil society as a  

sub-system in the production of knowledge and innovation 



프로필 :   金明子 

저∙역서 : ‘과학혁명의 구조’ (1981년 초판, 1999-현재, 까치글방), ‘사용후핵연료 딜레마’ (까치글방, 2014),  

            ‘인터넷바다에서 우리 아이 구하기’ (까치글방, 2013), ‘원자력 트릴레마’ (까치글방, 2013),  

            ‘원자력 딜레마’ (사이언스북스, 2011), ‘현대사회와 과학’, ‘과학기술의 세계’, ‘동서양의 과학전통과  

            환경운동’, ‘엔트로피’, ‘앞으로 50년’, ‘현대인과 비타민’, ‘여성과 사회 참여’ 등  

수상 : 2015 과학기술훈장 창조장, 2015년 자랑스러운 서울대인상, 2014년 자랑스러운 서울대 자연대인상,  

         2004년 청조근정훈장, 2002년  제1회 닮고 싶고 되고 싶은 과학기술인상, 1994년 대한민국 과학기술상 

         진흥상 대통령상, 1984년 한국과학저술인협회 저술상 등 

● 학 력 : University of Virginia, Ph.D. , 서울대 문리대 화학과 

● 경 력 : 1999 – 2003 환경부 장관 (헌정 최장수 여성장관, 국민의정부 최장수장관) 

    2004 - 2008   17대 국회의원 (국회윤리특별위원장, 국방위원회 간사) 

    2016 – 현재    한국과총 회장, 한국지속가능발전기업협의회(KBCSD) 회장    

  現 한중일30인회 위원, 사회복지공동모금회 부회장, 서울대총동창회 부회장, 아산사회복지재단 이사,  

      대한민국 헌정회 고문, UNSDSN 공동대표, 유민문화재단 이사, 한국여성의정 이사, 홍릉포럼 이사장,  

      아시아정당국제회의(ICAPP) 감사, 한국과학기술한림원 이사, 한국환경한림원 회원, 한국과학사학회 회원,  

      KAIST 총장자문위원, 국제미래학회 자문위원, 국회 제4차산업혁명포럼 특별위원, 국회 일자리창출포럼 특별               

      위원, 극지포럼 고문, 서울국제포럼 이사, 아시아투데이 고문, 안보경영연구원 이사, 용산센트럴생태공원시민   

      모임 공동대표 등 
 

  前 국가과학기술자문위원, 국가과학기술위원회 민간위원, 사회통합위원, 기초기술연구회 이사,  

      과학기술원로정책자문위원, 과총 이사, 국민경제자문위원, KBS 객원해설위원, 동아일보 객원논설위원,  

      유네스코 한국위원, 중앙교육심의위원, 동북아경제중심위원, 아산정책연구원 이사, 벨기에 Ghent  

      University Korea 이사, 기재부 KSP 수석고문, WISET 이사장, 호스피스 국민본부 공동대표, 저탄소녹색성장 

      국민포럼 공동대표, 그린코리아21포럼 이사장, KAIST 총장자문위원, KAIST 초빙특훈교수, 산업부 에너지정 

      책고위자문단, 서울대 기술경영정책대학원 CEO 초빙교수, 명지대 석좌교수, 숙명여대 교수 등 


