g International Institute for
14 Applied Systems Analysis

e Systems Science
for Global and Regional
Transitions

Professor Dr. Pavel Kabat
Director General

Chief Executive Officer
IASA

Professor of Earth System Science,
Wageningen, Netherlands




THE EARLY 19/0s




S T
"\. N '“e'.‘&\ .
ihay |

=

i':b

= -
' .

R

SR ik X

g 5 3 Y - O
3 -




-
IIASA



22 NATIONAL MEMBER ORGANIZATIONS

Y g
ﬁ\. ’fﬁ

%

» International, independent,
Interdisciplinary
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» Research on major global
* problems

» Solution oriented, integrated
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IASA: TRULY INTERNATIONAL

~ 300 researchers in house include researcher scholars,
research assistants, postdoctoral research scholars, and young
scientists from more than 50 countries

~25% of [IASA alumni (3,475 people worldwide) remain
actively involved in [IASA research

Active and formalized collaboration with over 300 institutions
worldwide

900 visitors (science & science diplomacy) coming to [IASA
and 180 international meetings hosted in 2013

~2050 researchers from some 65 countries involved in
IIASA’s research network in 2013
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INTERDISCIPLINARY

28% 35%

37%

Natural Scientists
& Engineers

Social Scientists

Mathematicians
and others



EXTERNAL FUNDING 2008 - 2013

» € 65 million external funding above NMO
contributions

* Part of a total funding portfolio of € 290 million of
the external projects in which [IASA is involved.
Much being used in collaborative networks with
NMO countries

« 7 ERC Grants



EXAMPLES OF EARLY RESEARCH
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[IASA’S
SYSTEMS
SCIENCE

APPROACH



RESEARCHING GLOBAL CHALLENGES

 Integrated
* Interdisciplinary

* |International Systems
* Independent = A | _
» Solution-oriented nalysis

* Long term
* Trade offs
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ADVANCED SYSTEMS ANALYSIS

PAST SUCCESSES NEW RESEARCH

 Dynamic Systems « Advances in Modeling

« Multi-criteria decision Dynamic Systems

analysis « Extreme events,
Systemic Risks and

« Adaptive dynamics _
Robust Solutions

theory
 Integrated Modeling

« Game theor
/ and Decision Support

« Agent-based modeling

_ R  Advanced Systems
« Stochastic optimization Analysis Forum
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INEXTRICABLY LINKED

Energy &
Climate
Change

Food & Poverty
Water & Equity
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SCIENTIFIC OUTPUT

Highly Published

h chmate change

CLIMATE EDUCATION '~
Thebattle far clagsroony
80D MOVESBY St : . URBAN CLIMATE
THE FUTURE OF FISHERIES

MISPERCEPTIONS THAT MATTER

REDD biadiversity benefits

Global
Energy
Assessment

Toward a Sustainable Future
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JOURNAL ARTICLES & CITATIONS

Peer-reviewed journal articles
according to SCOPUS

Citations of [IASA publications
according to SCOPUS
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IASA AS THE EXPERT ADVISOR

IIASA researchers take part in 60 advisory boards and
steering committees, including:
— Leadership Council of the Sustainable Development Solutions

Network (SDSN) — input to define Sustainable Development
Goals (SDGs)

— UN Secretary General Technical Group on Sustainable
Energy for Al

— Advisory Council of the German Government on Global
Change (WBGU)

— Arctic Councll

— UN Food and Agriculture Organization Land and Water
€| Division 16



Convention on Long-range Transhboundary Air Pollution

1994 Second Sulphur Protocol

1999 Gothenburg Multi-pollutant/multi-effect
Protocol

2012 Revision of the Gothenburg Protocol

European Union

1999 National Emission Ceilings Directive
2004 Thematic Strategy on Air Pollution
2010 Energy & Climate package, efc.
2013 Revision of the Thematic Strategy

Further analyses for UNFCCC, Arctic Council, UNEP, Chinese, Japanese and Korean Governments
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GAINS identified 16 key air quality measures
that, together with CO, mitigation, increase
chances to stay below the 2° target

Global temperature 1900-2070

T v v v » T v » v i T

Reference scenario
/ |[EA World Energy Outlook 2009
~ CO, measures
|[EA 450 ppm scenario 2009

Near-term measures
IIASA set of 16 measures
for CH, and black carbon

CO, *+ Near-term measures

These 16 measures are

| A A A A A

900 1950 w00 a0 — win (for air quality),
— win (for near-term climate change)

— win (for economic development).
I http://gains.iiasa.ac.at

Source: Shindell et al., Science (2012) 335 no. 6065; p. 183-189



RESEARCH INTO POLICY (Example 1)

« 2011: IASA model GAINS identifies 16
measures to curb the release of either black
carbon or methane (pollutants that harm
human or plant health while simultaneously
exacerbating climate change).

» Feb 2012: US State Secretary Hillary Clinton
launched the Climate and Clean Air
Coalition to Reduce Short Lived Climate
Pollutants

» Today, CCAC has 33 member countries,
39 International Organizations and [IASA’s r A\

Markus Amann on scientific committee
ed DOI: 10.1126/science. 1210026 19




RESEARCH INTO POLICY (Example 2)

» 2006-12: Global Energy Assessment
involving 500 experts around the world Global

» 2009 to date: GEA provides critical input to . stnme:e%t/
Un Secretary-General’s Sustainable Energy N
For All Initiative including defining the
aspirational yet feasible objectives:

1. Ensure universal access to modern
energy services

2. Double the global rate of
improvements in energy efficiency

3. Double the share of renewable
energy in the global energy mix

20



www.GlobalEnergyAssessment.org




2012 INTERNATIONAL YEAR OF

SUSTAINABLE ENERGY
& FOR ALL
2030 Energy Goals

e Universal Access to Modern Energy

e Double Energy Efficiency Improvement
e Double Renewable Share in Final Energy

Aspirational & Ambitious but Achievable

|



INEXTRICABLY LINKED

Energy &
Climate
Change

Food & Poverty
Water & Equity
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Global Primary Energy
no CCS, no Nuclear

1200
Savings Energy savings (efficiency, conservation,
Other renewables and behavior)
1000 - Nuclear ~40% improvement by 2030
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I Coal ~55% renewables by 2030
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Source: Riahi et al, 2012
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lim. Bioenergy, lim. Intermittent REN

= Savings Energy savings (efficiency, conservation,
Other renewables and behavior)
1000 Nuclear ~40% improvement by 2030
I Gas
] 826“ ~30% renewables by 203
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Bio-CCS - “negative CO,
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Source: Riahi et al, 2012



Sub-Saharan Africa
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China
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Global Primary Energy
Europe

200
1200 Savings
Other renewal bles
SaVingS Nuclear
I Gas
Other renewables 150 | s 0l
I Coal
1000 - Nuclear B Biomass
I Gas
O 1100
I Coal
800 - | mmmmm Biomass 50
e ; |
L 600 | 0 2030 2040 2050

400 - ~30% renewables by 2030

200 -

0 |
1850 1900 1950 2000 2050

g&iource: Riahi et al, 2012

ITASA



1.2%

1.0%

0.8%

0.6%

0.4%

Total Global Policy Costs (2010-2030)

0.2%

0.0%

Energy Policy Costs (% GDP)

Added costs of ES and
PH are comparatively
low when CC is taken as
an entry point

Only Energy Security Only Air Pollution and Health Only Climate Change

I$o|1rce: McCollum, Krey, Riahi, 2012



Republic of Korea
and IIASA Highlights
(2008-2014)
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RESEARCH PARTNERS

* 18 Institutions in Korea, including:

Greenhouse Gas Inventory and Research Center of Korea (GIR)
Korea Advanced Institute of Science and Technology (KAIST)
Korea Forest Research Institute (KFRI)

Korea University

Konkuk University (KU)

Ministry of Land, Infrastructure and Transport

National Institute of Environmental Research of Korea (NIER)
Pukyong National University

Science and Technology Policy Institute (STEPI)

Seoul National University



RESEARCH COLLABORATIONS

Selected Highlights:

Six shocks and Korea

GAINS-KOREA

Bioenergy with carbon capture and storage
Water Futures and Solutions

Projecting changing population in Korea
Shrinking Korean Chum Salmon



SIX SHOCKS AND KOREA
Low probability but high impact events

- acollapse of the internet

- radical energy price change

- nuclear accident (in a neighboring country)

- food crisis

- a pandemic

- discontinuous transition in retirement age (up to 75 years)
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SIX SHOCKS AND KOREA
Prioritizing policies that maximize resilience

Share of efficient portfolio that includes policy alternatives
0.00 0.20 0.40 0.60 0.80 1.00
12. Preparing mulit of disastrous accident scenarios and suitable drilling system and alternatives
1. Organizing the unified control tower
2. Constructing daily necessity supply system
18. Strengthening social capital (trust)
3. Structuring adm inistrative system in disaster damage restoration
10. Achieving practical usability of emergency network on domestic key facilities (Back Bone)
16. Developing energy diversification and optimized mix
4. Korea, China, and Japan, establishing the international mutual assistance
6. Transforming the energy supply system from the centralized system to dispersed grid system
9. Integration of national pension system
19. Enforcing safety training and safety culture
17. Expanding R&D investment on techno logy for improving energy efficiency
14. Job creation through expanding public services
13. Constructing main security strategies the national key facilities
23. Customized job education for re-entering job market (increasing adaptability for societal change)
20. Building Multi-Channel logistic system
21. Strengthening transparency of supervising for national facilities
24. Spreading low-consuming energy lifestyle movement
11. Multi-de centralization of critical national facilities
5. Preparing prevention & protection manual on the domestic key facilities
7. Exercise energy demand policy (tax, Price)
15. Increasing R&D investment in renewable energy
22. Establishing of mentoring group consisted with new-old generation

8. Establish energy fund (ex. environmental improvement charges)

I1ASA



GAINS - KOREA

Display Maps with Ambient Concentrations and Deposition
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BUILDING GAINS-KOREA

Calculate activities

. by GAINS sectors :
] Activities ~ p===- . Source and Fuel mapping

- Source classifications of CAPSS
mapping to gains sectors

- Fuel mapping between CAPSS
and GAINS

Energy & Mobile

. Powerplant, industry, domestic,
road and non-road transportations

Industry process

. Industry process (part) and
fugitive dust except agriculture

Calculate weighted average of
emission factors by detailed

VOC SCC of CAPSS

- Solvents use(reversely --#> Activities Emission P — !
calculated using GAINS emission factors 1
factors) and industry process (part :
1
Agriculture | ] .
- Agriculture and fugitive dust of Emission factors
agriculture
Tech. Control From CAPSS
Penetration Efficienc : Uncontrolled emission
Calculate technologies penetration A y factors from CAPSS for alll
_____________________________________ Y=/ sectors except VOCs

From GAINS
: Solvent use for VOC
sectors

Technology mapping

- Technologies mapping

AIN trol effici
3 I between CAPSS and GAINS | o0 CAINS control efficiency

according to technology mapping

-
-




BIOENERGY WITH CARBON CAPTURE
& STORAGE (BECCS)

0  Optimal location of green-field
Y4 e biomass plants (20 MW) in
s ' Korea
+ o+ * Red shows bioenergy plants
a0 N without carbon capture and
B storage
e B * Blue indicates BECCS unit
’ T locations on a light yellow

R, background (geologically

suitable formation for capture
R and storage of carbon).
S o i e Kraxner F, Aoki K, Leduc S, Kindermann G, Fuss
2 M e S, Yang J, Yamagata Y, Tak K & Obersteiner M (2014).

BECCS in South Korea - Analyzing the negative emissions
o S S, A potential of bioenergy as a mitigation tool. Renewable
Energy, 61:102-108



WATER FUTURES AND SOLUTIONS

An integrated analysis of global water challenges and solutions

Founding Partners: iii§ S o~
| it

Preliminary results to be 9 7t World Water Forum 2015
published at:

Brazilj\will[nosgthe]
@m%ﬁ?ﬁn
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PROJECTING CHANGING POPULATION IN KOREA

Republic of Korea - Base Year 2010
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PROJECTING CHANGING POPULATION IN KOREA
CONVENTIONAL DEVELOPMENT

Republic of Korea - Projections 2030 - SSP5
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PROJECTING CHANGING POPULATION IN KOREA
CONVENTIONAL DEVELOPMENT

Republic of Korea - Projections 2060 - SSP5

100+ - n
95-99 50.3 Million -.| s
90-94 Males
85-89
80-84
75-79
__70-74
0 65-69
© 60-64
$ 55-59
c 50-54
345-49
40-44
< 35-39
30-34
25-29
20-24
15-19
10-14
5-9
0-4

Females

Population in Millions

Pop < 15yrs m No Education B Incomp. Primary Primary
Lower Secondary W Upper Secondary M Post Secondary



PROJECTING CHANGING POPULATION IN KOREA

Republic of Korea - Base Year 2010
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PROJECTING CHANGING POPULATION IN KOREA
FRAGMENTATION

Republic of Korea - Projections 2030 - SSP3
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PROJECTING CHANGING POPULATION IN KOREA
FRAGMENTATION

Republic of Korea - Projections 2060 - SSP3
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SHRINKING KOREAN CHUM SALMON

« Changing environmental conditions ‘
(commercial fishing, climatic change) ax>SEs
are changing the traits of fish
(growth and size at maturation)

» ~ 30 case studies including Korean
Chum Salmon

 Implications for future size of fish
stocks, and that evolutionary
changes can take a long time to
reverse

IIIII



CAPACITY BUILDING

* 11 doctoral students from Korea have won places on
IIASA’s Young Scientists Summer Program since 2008.

IIIII



CAPACITY BUILDING

Southern-African Young

Scientist Summer

Program: (SA-YSSP)

« Kyeongah Nah (SA-YSSP '12-'13 &
University of Szeged), a Korean
national, developed a model for
predicting malaria incubation times

under latitudinal and climate-induced
changes in season lengths.
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[pererl  hank you and hope to
welcome you soon at [|IASA'!!

[TASA wwwiiasa.ac.at

& l IIASA, International Institute for Applied Systems Analysis



