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 < 2ºC - 1.5ºC: try to achieve the
UN Paris Agreement (CoP21, 2015)

 > 2ºC: High-End Climate Change… 



Both emissions and global average temperature keep on growing…  

Eighteen of the 19 warmest years all have occurred since 2001, with the 
exception of 1998. The year 2016 ranks as the warmest on record.



 The more vulnerable a given social structure 
and the higher a climate trajectory, the 
higher the potential negative impacts. 

 Different social-ecological conditions and 
capacities will yield different coping / 
innovation strategies and solutions.

 All this can be explored empirically, formally 
and in participative ways by using 
combinations of ‘Shared Socio-economic 
Pathways’ (SSP) with ‘Representative 
Concentrated Pathways’ (RCP)



Tàbara, J. D., Cots, F., Pedde, S. Hölscher, K. Kok, K., Capela Lourenço, T.  Frantzeskaki N. and Etherington, J. 
2018. Exploring Institutional Transformations to Address High-End Climate Change in Iberia.  Sustainability,
10:1-22. : http://www.mdpi.com/2071-1050/10/1/161,   
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 High-End climate change (>1.5 - 2º) requires 
transformative solutions and strategies, as 
conventional ones are not enough... 

 Conventional climate risk assessments approaches 
are not enough either. A new science-policy 
approach to assess and support transformative 
solutions is also required (and possible): 
Transformative Climate Science (TCS)

 A central research programme in TCS is the study 
of Positive Tipping Points that enable the 
emergence of such transformative solutions



Tàbara, J.D., Jäger, J., Mangalagiu D. & Grasso, M. 2018. Defining Transformative Climate Science in the context of high-end climate change.
Regional Environmental Change, 19(3):807-818. https://doi.org/10.1007/s10113-018-1288-8
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 Focuses on assessing solutions (and pathways of solutions) not 
only problems.

 Integrates and assesses the transformative role of human  
motivations, values, visions to explore capacities and 
individual agency... 

 Focuses on systemic societal processes and social-ecological 
interactions of climate change, not only climate symptoms 
(GHGs).

 Links local/situated integrated solutions of multiple problems 
to global processes; hence supports the coordination of ‘global 
systems of solutions’ to support sustainability transformations

 Contributes to empowering actors and maps out agent and 
institutional capacities. 

 Ultimately societal transformations entail a redistribution of 
rights and responsibilities, by addressing institutional and 
behavioural changes. 





▪ Move from the question on ‘What is the problem?`’ to 
understanding ‘WHO IS THE SOLUTION?’

▪ Represent adequately(heterogeneous) SYSTEMIC AGENT 
INTERACTIONS and their cumulative/recursive effects. 

▪ Identify POSITIVE TIPPING POINTS in complex social-
ecological systems conducive to transformative solutions 

▪ Contribute to SUSTAINABILITY LEARNING (as a 
systems’ emerging property) and support endogenous 
transformative capacities.



 Most research on tipping points has focused on 
showing the negative, large-scale, catastrophic and 
largely uncontrollable nature of potential changes in 
the Earth’s biophysical conditions

 However, research is also needed on how social-
ecological systems conditions and interactions can 
be deliberately transformed towards a desired, 
positive future.

 History shows many examples of positive tipping 
points in social systems, even at small scales.



 A Positive Tipping Point occurs when the 
underlying structural conditions of a given 
social-ecological system fundamentally and 
irreversibly change following a deliberate 
vision of the world and the necessary 
capacities are created as to support the 
emergence of specific strategies, actions and 
solutions to achieve such vision. 



 Visions are the main drivers of 
deliberate transformations

 A positive tipping point is achieved 
whenever necessary and sufficient 
capacities have been built to 
implement the kinds of 
solutions/actions to achieve a 
transformative vision so new desired 
system conditions are created.

 Each societal state develops its own 
system of solutions and capacities to 
try achieving their desired visions. 

Tàbara, J.D., Frantzeskaki, N., Hölscher, K., Pedde, S. Lamperti, Kok, K., Christensen, J.H., Jäger, J., and P. Berry. 2018. 
Positive tipping points in a rapidly warming world. Current Opinion in Environmental Sustainability. 31: 120-129.



Visions are continuously reframed and 
adapted as new capacities, system 
conditions, solutions, ideals and moral 
beliefs emerge.

Participatory Integrated Assessment can 
contribute to identify  robust pathways and 

capacities necessary to achieve such visions*

*Hölscher, K. & Frantzeskaki N. (eds.). Transformative climate governance:
From systems to agency through governance capacities. Palgrave Macmillan. In press
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Visions Pathways 



 Energy systems
 Governance systems
 Knowledge, cultural and communication 

systems
 Technological systems
 Resource systems
 Economic systems. 
 ….



Such as economic Agent-Based Modeling (ABM) approaches:

Tàbara,Frantzeskaki, et al.2018



A landscape of transformative solutions 
www.highendsolutions.eu



 Instead, many diverse solutions – and combinations of 
solutions based on diverse principles, local conditions, 
capacities and needs- ought to be developed. 

 Sustainable Development Goals and Climate targets need 
to be transformed into situated means and capacities. 

 Some key challenges: 
▪ How micro-scale solutions, yielding short-term wins at local 

level can be linked to broader, long term climate/SD strategies? 
▪ How to move from additive, sectoral approaches to 

multiplicative, cross-sectoral ones?



Social transformations are possible but need searching for 
integrated systems of situated solutions.

Women’s participationLight

More productive 

time, less 

fertility rate...

Health 

improvements

Poverty Water for agriculture
Green Energies

Econòmic 

Exchange

http://green-win-project.eu/

http://green-win-project.eu/


 Network collaboration capacities.  
 Development of integrated place-based systems-learning 

approaches.
 Yield tangible short-term benefits as part of long-term 

strategic visions and commitment.
 Use of novel technologies and financial instruments  that 

meet the needs of poor populations.
 Inclusion and empowerment of economically 

marginalised groups.

To support endogenous 
transformative capacities
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solutions to global problems. Understanding social processes to eradicate energy poverty and build climate 
resilient livelihoods. Climatic Change. , 1-15. 
Jaeger, C. C., Hasselmann, K., Leipold, G., Mangalagiu, D., and Tàbara, J. D. 2012. Reframing the Problem of Climate 
Change: From Zero Sum Game to Win-Win Solutions. Oxon, UK, New York, USA & Canada: Earthscan and Taylor and 
Francis.



 High-End climate change (>1.5 - 2º) requires 
transformative solutions and strategies, as 
conventional ones are not enough... 

 Conventional risk assessments approaches are not 
enough either. A new science-policy approach to 
assess and support transformative solutions is also 
required (and possible): Transformative Climate 
Science (TCS)

 A central research programme in TCS is the study 
of Positive Tipping Points that enable the 
emergence of such transformative solutions



 ‘Climate change’ is not the ‘cause’ of any particular problem –
it is only an amplifier and a symptom of unsustainability ; and 
therefore, it is unlikely to become by only itself a driver of 
societal transformations –needs to be linked to SD. 

 Positive tipping points are unpredictable (when or if). However, 
the conditions for their emergence can be promoted by 
deliberate social learning focused on building endogenous 
transformative capacities. 

 Transformations require the coordination and combination of 
interlinked systems of solutions, derived from situated 
capacities, which in turn, may emerge from transformative 
visions about how and where we want to live. 



 Sustainability can only be learned, not externally 
imposed (e.g. riding a bicycle…). It is an endogenous 
system development, largely independent from 
mitigation or adaptation. 

 In conditions of HECC, transformative solutions, 
multiple positive tipping points and a new climate 
science-policy approach to assess them is not only 
necessary but very urgent!! 



Thank you for your (real) attention! 



“Top-down, God-
like global 

management, 
global modelling 

perspective”

28

“Bottom-up, social 
learning, distributed, 

experimentation-
based perspective”

Copenhagen Paris

Can they be reconciled? (or be mutually reinforced)
Which kind of science is needed in each one?



Aiming to achieve 
transformative 
sustainability goals 
requires profound 
transformations in the 
existing political, 
economic and socio-
cultural structures and 
mechanisms –
otherwise the means 
and capacities- that we 
currently use to attain 
them. 

Different relations 
between desired or 
existing goals and 
means –whether they 
are conventional or 
significantly 
sustainability-
oriented- yield 
different types of 
learning capacities and 
situations. 



Eric Beinhocker


