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The need for new tools

• Complex and persistent problems of 
unsustainability require new approaches and 
new tools.

• Finding, testing and implementing solutions 
require participatory approaches in which 
science is only one of the knowledge holders



The IMPRESSIONS Project

“Existing modelling tools and methods fail to 
account for potential tipping points, the need 
to cope with radical rather than gradual 
change, the complex interactions between 
sectors and the synergies and trade-offs 
between adaptation and mitigation actions.”

http://www.impressions-project.eu/



What we mean by transformative?*

Focus /dimension Conventional Transformative

Institutional change Not expected or minimal Crucial

‘Systems of systems’ No; (only single issue or system) Crucial (e.g. systems’ coordination)

Systems representation
and modelling approach

Linear Non-linear (including tipping points, 
phase transitions, bifurcations, …)

Feedbacks and 
irreversibilities

Poorly considered Crucial (e.g. multiple considered 
at the same time)

Time inclusion One scale, short-term Multiple scales, including long-term

Assumptions on present
system attainability

“The present system is still 
attainable”

“The present system is no longer 
attainable”

Visions and values Not included Crucial (to trigger & orient change)

Learning required First order 
(doing the same better)

Second order (doing sth different 
from a different paradigm)

Uncertainty Low (e.g., prob. distributions 
assumed to be known)

High and many 
(e.g. indeterminacy)

* Synthesis based EU projects MATISSE, ADAM, VISION RD4SD, GSDP, CLIMSAVE, & IMPRESSIONS

http://seri.at/en/projects/completed-projects/matisse/
http://www.tyndall.ac.uk/adamproject/about
http://visionrd4sd.eu/
http://www.gsdp.eu/nc/workshops
http://www.climsave.eu/climsave/index.html
http://www.impressions-project.eu/


„Transformative Climate Science“
• Focus on solutions, not only problems.
• Integrating motives, values, human nature and agency... 
• Focus on deep causes and social-ecological interactions, 

not only symptoms.
• Linking local/situated integrated solutions of multiple 

problems to global processes.
• Coordinating ‘global systems of solutions’ to support SD.
• Empowering actors to change. 
• Help redistribute rights and responsibilities, address 

institutional and behavioural change. 





The need for integrated scenarios

Why consider socio-economic change?
Climate change will interact with continuing 
socio-economic and political changes, in 
potentially complex, non-additive ways.

The new Shared Socio-economic Pathways
Standard global set of socio-economic 
scenarios to cover a wider range of 
uncertainties than the SRES scenarios.  
Need for consistent downscaling to Europe 
and case study level.

Why integrated scenarios?
Set of plausible climate and socio-economic  
future outlooks up to 2100 which provide 
the challenging context within which 
future decisions on mitigation and 
adaptation must be developed and 
implemented.



Stakeholder Engagement

• In developing the scenarios



The need for a VISION 

Today 2100

System
sustainability Vision

Adaptation Pathway

Conventional Adaptation
And Mitigation

Transformative Adaptation
and Mitigation



Vulnerability assessment



Developing pathways

• To achieve the vision
• Actions (adaptation, mitigation)
• Strategies (bundles of actions)
• Pathways (time-dependent sets of strategies)

• NEEDS: participatory backcasting supported
by modelling, robustness-testing



Assessing pathways

• The assessment of pathways still heavily relies 
on traditional cost-benefit analyses and 
conventional methods;

• For HES, the numerical ‘clarity’ of classical 
methods is:
– “especially and unusually misleading” (Weitzman)



Alternative appraisal methods

• Multiple possible indicators
– based on what stakeholders view as important (workshops)
– purpose is to help deliberation and understanding of 

consequences
– no intention of creating black-box tools to give ‘answers’

• Criteria to select indicators
– narrow down to most useful options
– e.g. clarity, validity, measurability, acceptability

• May focus on capacities more than outcomes
– What opportunities will future generations have to achieve their 

goals and manage the threats from climate change?
– Link to work on adaptive capacity, transformative capacity, 

strategic capacity 



Wild cards

• Making stakeholders aware of the possible
non-linearities in the system

• Showing whether the vision and pathways are
robust in the face of wild cards such as a 
pandemic

NEEDS: careful preparation, validation, process
design



In Summary

• New methods are required to work with
stakeholders in finding solutions to persistent 
problems of unsustainability

• Place-based, integrated scenarios provide the
context for discussion

• A long-term vision provides the goal
• Assessment of integrated pathways needs

new tools



Narratives of hope

• Many results will be qualitative rather than
quantitative

• Multiple narratives at multiple but linked
scales – how to move towards a long-term 
vision of system-wide sustainability, building
capacities

• Central to all of this are learning and
empowerment



Thank you for your
attention!
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