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International Institute for Applied Systems 

Analysis (IIASA) is…
An international research institute that conducts multidisciplinary/ transdisciplinary 

research to help policymakers find long-term solutions to global and universal 

challenges facing countries

434 researchers from 52 countries (29% natural scientists, 41% 
social scientists, 30% mathematicians and computer scientists)
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Cooperation and Transformative Governance 
(CAT) group

1/ Cooperation models

2/ Decisions support systems

3/ Participatory modelling
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CAT Group: Interdisciplinary approach on governance and 
decision-making processes under uncertainty, complexity, 
ambiguity and volatility while incorporating systems thinking 
into strategic policy planning, addressing social dilemmas 
and wicked policy issues



Methods in CAT group
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• Game-theoretical models for public good and 
common pool management with real-world 
complexities

• Including bounded rationality, social heterogeneity, 
cultural dispositions, and institutional incentives

Cooperation 
models

• Problem structuring methods
• Including prioritization of criteria, connection of 

drivers and criteria elicitation, selection of 
background influences, formulation of strategic 
goals, selection of most important drivers

Decision 
support 
systems

• Multi-criteria optimization and prioritization
• Systems mapping and morphological analysis
• Participatory scenario planning

Participatory 
modelling



Research strategic alignment
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CAT Research Group aims to contribute with development of methodologies on 
cooperation models, decision support systems and participatory modelling to 
research on existing and emerging governance challenges, and their 
complex structures and dynamic evolutions on the following topics: 

-Health-related issues (cf., e.g., COVID-19)

-Climate change, natural hazards, biodiversity and 
ecosystems

-Societal transitions caused by technological innovations, 
industrial transformations or environmental changes

Cyber/Internet effects, including issues of digitalization



Participatory governance of energy transition and 
human factors



Individual reasoning: Behavioral economics methods for 
evaluation of 
cognitive and behavioral patterns of individual decision-making
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Methods for negotiations, contested policy issues and 
development of compromise solutions



Compromise oriented policy solutions to inform strategic planning
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Structure the problem
Identify priorities
Identify compromise solutions
Social learning
Negotiations
Legitimacy
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Human / social factors of energy transition
Arnstein Ladder (1969)

Source: Komendantova et al., (2018) Energy Research and Social Science



Public acceptance
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Drivers of acceptance:
Nonparticipation and tokenism



Drivers of public acceptance

Source: Komendantova et al., (2015) Energies



Social acceptance of new technologies in 
Germany, Norway and Finland: carbon capture 
and storage

Source: Karimi and Komendantova, GeoJournal 2015
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Social attitudes towards renewable energies and shale oil in Jordan

Source: Komendantova et al., OPEC Energy Review 2021



Participation and engagement
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Engagement and ownership of the process
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Willingness to 
use various 

technologies, 
willingness to pay 

for various 
technological 

options

Co-funding and 
crowdfunding of 
energy transition

Engagement and 
participation on 
decision-making 

processes: 
participatory 
governance, 
polycentric 

governance and 
co-creation

Source: Komendantova et al., (2021) Energy Policy



From awareness to action: Theory of Planned Behavior
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Source: Yazdanpanah et al., (2015) Renewable and Sustainable Energy Reviews



Examples of projects

19Source: Komendantova, Energy Research and Social Science, 2020



Discourses about energy transition
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Source: Komendantova and Neumueller (2020) Energy and Environment



Compromise policy solutions
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Multi-criteria decision making

22 Source: Singh et al., (2020) Sustainability



Middle East North African Sustainable 
Electricity Trajectories (MENA Select)

Investigates the socio-economic impacts, risks 
and opportunities, and potential for conflict, of 
different electricity scenarios and power 
production technologies in several countries 
within the MENA region.

• Renewable energies, fossil fuels (oil, coal, gas) and nuclear

• Several stakeholders workshops

• Each technology will be evaluated against a set of criteria





JORDAN - Qualitative criteria importance

Stakeholders

Use of 
domestic 
energy 
sources

Global 
warming 
potential

Domestic 
value chain 
integration

Technology 
and 
knowledge 
transfer

Electricity 
system 
costs 

On-site job 
creation

Pressure 
on land 
resources

Pressure 
on local 
water 
security

Non-
emission 
hazardous 
waste

Local air 
pollution 
and health

Safety

Young leaders Moderate-low 
importance

Moderate-low 
importance

Least 
importance

Moderate 
importance

High importanceModerate 
importance

Least 
importance

Moderate 
importance

Least 
importance

Moderate-low 
importance

High 
importance

National NGOs Moderate-low 
importance

Moderate-low 
importance

Least 
importance

Moderate-low 
importance

High importanceModerate-low 
importance

Least 
importance

Moderate-low 
importance

Least 
importance

Least 
importance

Moderate-low 
importance

Local communities Least 
importance

High importance Least 
importance

Least 
importance

High importanceLeast 
importance

Least 
importance

Moderate-low 
importance

Least 
importance

Moderate-low 
importance

High 
importance

Academia Moderate 
importance

Least 
importance

Moderate-low 
importance

Moderate 
importance

High importanceModerate 
importance

Least 
importance

Moderate 
importance

Least 
importance

Moderate 
importance

Moderate-low 
importance

Finance/Industry Least 
importance

High importance Least 
importance

Least 
importance

High importanceLeast 
importance

Least 
importance

Moderate-low 
importance

Least 
importance

Moderate-low 
importance

High 
importance

Policy-makers Moderate 
importance

Least 
importance

Moderate-low 
importance

Least 
importance

Moderate 
importance

Least 
importance

Moderate-low 
importance

Least 
importance

Least 
importance

Least 
importance

High 
importance

Compromise Moderate-low 
importance

Least 
importance

Least 
importance

Moderate-high 
importance

Moderate-high 
importance

High importance Least 
importance

Moderate-high 
importance

Moderate-low 
importance

High 
importance

Moderate-low 
importance

Source: Komendantova et al., Climate 2018





Trade-off on technologies

Source: MENA-SELECT project, results generated with DecideIT
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Participatory scenario planning of water-energy nexus in Jordan

Source: Komendantova et al., Sustainability 2020
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Energy transition in Austria

Source: Komendantova et al., Energy Research and Social Science, 2018
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