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IIASA

An international research institute that conducts 
multidisciplinary/transdisciplinary research to help 
policymakers find long-term solutions to global and 

universal challenges facing countries
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Solving global and universal challenges
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Improving the science policy interphase – addressing 
global and universal challenges through systems 
approaches

Role of Systems thinking
• We live in a systems world
• Improved integration - economic, social, environmental and policy 

dimensions
• Inherent non-linearities
• Combination of scientific, policy and practical expertise – pursuit of 

sustainability
• Governance implications - design, management (institutions, 

organizations and social structures)
• Uncertainty towards resilience (risk)

Todays problems are often yesterdays solutions
- Minimizing unintended consequences



Systems Analysis: Tools of the trade
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The pursuit of an integrated assessment framework

air pollution emission 
coefficients & abatement costs

Population Economy

G4M
spatially explicit 

forest management 
model

GLOBIOM
integrated 

agricultural, 
bioenergy and 
forestry model

MESSAGE
systems engineering model (all 

energy sectors, all GHGs, 
pollutants and water)

socio-economic drivers

consistency of land-cover 
changes (spatially explicit 

maps of agricultural, urban, 
and forest land)

carbon and  
biomass price

agricultural and forest 
bioenergy potentials,

land-use emissions 
and mitigation 

potential

National level Projections

MAGICC
simple climate 

model

GAINS
GHG and air 

pollution 
mitigation 

model

GHG emissions

demand
response

iteration

MACRO
Aggregated 

macro-economic 
model

energy 
service 
prices

Socio-economic drivers

EPIC
agricultural 
crop model

Access
Fuel choice model 

for cooking

Transport 
Module 
Modal split,

cost and value of 
time

BeWhere
Spatially explicit 

Techno-economic 
energy system 

optimization model

GEO-WIKI.ORG
Citizen Science

Community Water 
Model (CWatM)
Hydrological model for 

water supply, water 
demand, water quality 

linking to hydroeconomy

Energy demand and water availability

Land use 
and water 
availability



Recent Policy Impact  - IPCC Special Report on 
Global Warming of 1.5°C

Paris climate change agreement aims for a 
global response to limit temperature 

increase to 1.5°C. At this time, December 
2015, IIASA had one of the few research 
groups that had conducted analysis into 

how to achieve this target.  

8, date

The European Commission adopted a long-term strategy, A Clean Planet for all, on how Europe 
can become climate neutral by 2050 and meet its Paris Agreement commitments. IIASA research
contributed to the quantitative backbone



Source: McCollum, Krey, Riahi, 2012

Multiple benefits of integrated policies
(harnessing synergies and trade-offs)

9, date



GLOBIOM

Integrating disciplines 10, date



CD-LINKS: Cutting edge science, integration of 
global and national perspective 

Improved representation of
national circumstances and

policy priorities

NATIONAL mid-
century strategies

GLOBAL transformation
pathways

• low carbon development pathways, climate change and sustainable 
development linkages, policy, capacity

Integrating spatial scales
11, date



Malaysia/Asia 
Future water demand for 
3 SSP-RCP scenarios

IIASA 
Commu

nity 
Water 
Model 

for 
Malaysia 
and Asia

Water Futures and Solutions 
(WFaS) Initiative and 

framework 

*Malaysia has seasonal 
water scarcity

Integrating temporal scales 12, date



Hotspot basin: 
Indus – ISWEL project

Current risks in water and land sectors
With warmer temperatures 

– energy risks affect most regions

Integrating disciplines, temporal and spatial scales
13, date



Citizen scientists 
and IIASA scientific 
network make three 

new data sets on 
forest cover, land 
use and cropland 
publicly available

Laso Bayas JC, Lesiv M, Waldner F, 
Schucknecht A, Duerauer M, See L, Fritz S, 
Fraisl D, et al. (2017). A global reference 
database of crowdsourced cropland data 
collected using the Geo-Wiki platform. 

Scientific Data 4: e170136. 
DOI:10.1038/sdata.2017.136.

Citizen science



Co-design, co-production and co-implementation

Food, Agriculture, Biodiversity, 
Land, Energy (FABLE)

15, date



Forest cover Deforestation Automated deforestation 
detection using Sentinel 2

-9.8235422, -64.8974154 – Porto Velho - Rondônia, Brazil

“A man who uses an imaginary map thinking that it is a true one, 
is likely to be worse off than someone with no map at all.” 
― Ernst Schumacher, 



Improved Human Development Index



Dealing with systemic risks under conditions 
of uncertainty

1. CATSIM (catastrophe 
simulation) model for disaster 
mitigation and development 
planning – 25 Finance 
ministries (risk transfer 
mechanisms)

2. SHELscape - spatially-explicit 
agent-based model: post-natural 
disasters impacts on local 
economies with regional 
dependencies (100 000s).

CATSIM: The Mexican government issued catastrophe bonds to cover the risk of a 
major earthquake or hurricane--risk transferred to the international reinsurance and 
capital markets. 



3. Soft systems techniques -
Participatory decision support 
systems, smart games and social  
simulations to tackle policy issues 
- overcome analysis paralysis 
(>15)

Risk of failure of multiple bread baskets

4. IIASA applies advanced 
methods (copula) that 
improve assessments of 
spatially diverse risks by 
accounting for their 
interdependencies



20, date

Human capacity 
& demography

Education, health, ageing, 
labor markets, gender, 

inequalities

SDGs:
Prosperity

Social Inclusion
Sustainability

Decarbonization 
& energy

Energy access, 
efficiency, 

electrification, 
decent services 

Consumption
& production

Resource use, 
circular economy, 

sufficiency, pollution

Smart cities
Decent housing, 

mobility, 
sustainable 

infrastructure, 
pollution 

Food, biosphere 
& water

Sustainable intensification, 
biodiversity, forests, 

oceans, healthy diets, 
nutrients 

Digital 
revolution

Artificial intelligence, 
big data, biotech, 

nanotech, autonomous 
systems 

Six Major Transformations (TWI2050.org)



Attracting some of the best researchers

Prof. Tjalling Koopmans
and Prof. Leonid Kantorovich 

Nobel Prize in Economics (1975) 

Prof. Crutzen and 
Prof. Mario Molina

Nobel Prize for Chemistry
(1995)

Prof. Thomas C. Schelling
Nobel Prize in Economics

(2005)

Authors of the Intergovernmental Panel 
on Climate Change Reports
Nobel Peace Prize (2007) 

Prof. Lawrence Klein
Nobel Prize in Economics 

(1980) 

Prof. William Nordhaus
Nobel Prize in Economics

(2018)



IIASA highly cites researchers, 2018 
- Clarivate Analytics (top 1% 2006-2016)

Keywan Riahi
Program Director, Energy 
Program

Volker Krey
Deputy Program Director, 
Energy Program 

Petr Havlik
ERD Center Head and Deputy
Program Director, Ecosystems Services 
and Management Program 

Yoshihide Wada
Acting Program Director, Water 
Program 

Zbigniew Klimont
Research Scholar, Air Quality 
and Greenhouse Gases 
Program 

Andreas Richter
Guest Research Scholar, 
Ecosystems and Management 
Program

Michael Obersteiner
Program Director, Ecosystems 
and Management Program 

http://www.iiasa.ac.at/web/home/research/researchPrograms/Energy/Keywan-Riahi.en.html
http://www.iiasa.ac.at/web/home/research/researchPrograms/Energy/Volker-Krey.en.html
http://www.iiasa.ac.at/web/home/research/researchPrograms/EcosystemsServicesandManagement/Havlik--Petr-.en.html
http://www.iiasa.ac.at/web/home/research/researchPrograms/water/staff/Wada.html
http://www.iiasa.ac.at/staff/staff.php?type=auto&visibility=visible&search=true&login=klimont
http://www.iiasa.ac.at/web/home/research/researchPrograms/EcosystemsServicesandManagement/Richter__Andreas.html
http://www.iiasa.ac.at/web/home/research/researchPrograms/EcosystemsServicesandManagement/Obersteiner--Michael.en.html


Thank you

For further information about IIASA:
www.iiasa.ac.at or inf@iiasa.ac.at

Subscribe to IIASA’s publications:
www.iiasa.ac.at/keepintouch

Systems solutions for 
todays complex problems

http://www.iiasa.ac.at/
mailto:inf@iiasa.ac.at
http://www.iiasa.ac.at/keepintouch
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