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▪ What different kind of evidence synthesis methods exist?

▪ Why is evidence synthesis important for the IPCC?

▪ What is the current state of the evidence on climate solutions in cities?

▪ What are typologies?

▪ What climate solutions are needed in different types of cities?

Outline
3
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▪ Learn what evidence synthesis methodologies exist and how they 
differ. 

▪ Learn about current approaches to understand climate solutions in 
cities.

▪ Learn what typologies are and how they can be used to understand 
urban research.

▪ Learn which climate solutions are needed in different types of cities.

Learning objectives
4
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International Arena: Special Report on 
Cities by the IPCC

▪ The IPCC (Intergovernmental Panel on Climate Change) is 

the most authoritative organisation at the science policy 

interface.
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https://www.youtube.com/watch?v=XP6rhcQUmOs 

https://www.youtube.com/watch?v=XP6rhcQUmOs
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International Arena: Special Report on 
Cities by the IPCC
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Plenary

• Sets overall direction: Decides 
what reports the IPCC will produce 
and approves the work program.

• Elects leadership: Chooses the 
Chair and Bureau members who 
oversee report development.

• Approves budget: Manages 
funding and resource allocation.

• Accepts reports:

• Approves Summaries for 
Policymakers line-by-line.

• Accepts full chapters without 
editing their scientific content.



URB-401 
Systems 
Approaches 
for Urban 
Transitions

International Arena: IPCC
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• Before Assessment Report 5, there was no focus on cities.

• The IPCC decided in April 2016 to include a special report in 
the AR7 cycle.

• Special Report (SR) on Cities:

• Chapter 1: Cities in the context of climate change

• Chapter 2: Cities in a changing climate: trends, challenges and 
opportunities

• Chapter 3: Actions and solutions to reduce urban risks and 
emissions

• Chapter 4: How to facilitate and accelerate change 

• Chapter 5: Solutions by city types and regions 
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Challenges for science assessments
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Montfort, S., Callaghan, M., Creutzig, F., Lamb, W. F., Lu, C., Repke, T., ... & Minx, J. (2025). Systematic global stocktake of over 50,000 urban climate 
change studies. Nature Cities, 1-13.
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Assessment gaps and possibilities
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Repke, T., ... 

& Minx, J. 
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Case studies are not well 
reviewed

The better reviewed a 
topic, the more likely it is
to be covered in IPCC 
reports
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Evidence synthesis methods
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Ford, J. D., Biesbroek, R., Ford, L. B., Creutzig, F., Haddaway, N., Harper, S., ... & Callaghan, M. (2025). Recommendations for producing 
knowledge syntheses to inform climate change assessments. Nature Climate Change, 1-11.
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Montfort, S., Fesenfeld, L., 

Ingold, K., Lamb, W. F., & 

Andrijevic, M. (2025). 

Political enablers of 

ambitious climate policies: a 

framework and thematic 

review. npj Climate 
Action, 4(1), 14.
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Montfort, S., Fesenfeld, L., Ingold, K., Lamb, W. F., & Andrijevic, M. (2025). Political enablers of ambitious climate policies: a framework and thematic 
review. npj Climate Action, 4(1), 14.
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Climate challenges: land expansion
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Seto, K. C., Fragkias, M., Güneralp, B., & Reilly, M. K. (2011). 

A meta-analysis of global urban land expansion. PloS 

one, 6(8), e23777.

1.Study must quantify the urban 

area extent for at least in one point 

in time.

2.Study must quantify either the rate 

or amount of urban land expansion 

over a specific period of time.

3.Study area extent must be at city, 

metro, or regional scale (<100,000 

km2).

4.Study must not repeat the results 

presented in another paper
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Climate solutions syntheses: 
Mobility/urban form
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Leck, E. (2006). The 

impact of urban form 

on travel behavior: A 

meta-analysis. 

Berkeley Planning 

Journal, 19(1). 

Chicago

Vehicle miles travelled
are reduced by densification

Vehicle hours travelled are 
reduced by densification
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Climate solutions syntheses: Buildings
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Khanna, T. M., 

Baiocchi, G., 

Callaghan, M., 

Creutzig, F., Guias, 

H., Haddaway, N. 

R., ... & Minx, J. C. 

(2021). A multi-

country meta-

analysis on the role 

of behavioural 

change in reducing 

energy consumption 

and CO2 emissions 

in residential 

buildings. Nature 

Energy, 6(9), 925-

932. Chicago
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Urban typologies
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Reveal patterns across diverse cases → identifying regularities

Simplify complexity by grouping recurring forms, functions, or behaviors

Clarify variation: show what differs systematically across contexts

Enable mechanism discovery: suggests underlying causal processes

Generate propositions by linking types to expected outcomes

Facilitate developing conceptual models, frameworks, and hypotheses

Build cumulative knowledge by connecting empirical cases to 

generalizable explanations

Guide empirical testing: types become units for prediction and 

evaluation

Doty, D. H., & Glick, W. H. (1994). Typologies as a unique form of theory building: Toward improved understanding and modeling. Academy of 
management review, 19(2), 230-251.
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Solecki, W., Seto, K. C., Balk, D., Bigio, A., Boone, C. G., Creutzig, F., ... & Zwickel, T. (2015). A conceptual framework for an urban areas typology to 
integrate climate change mitigation and adaptation. Urban Climate, 14, 116-137.
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With your neighbour, 
- Like in your semester project, identify one non-European city (so it should 

be different than the one you chose for your project)
- Try to think about what the challenges and climate action needs, i.e., which 

specific solutions would protect people from climate change or allow the 
reduction of CO2 emissions

10 minutes



URB-401 
Systems 
Approaches 
for Urban 
Transitions

Urban typologies
31

Montfort, S., Nachtigall, F., Repke, T., Binder, C., Creutzig, F. (2025) A global typology of cities supporting coordinated climate action across cities. In prep
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Type 1: cities with development needs
- Smallest (population)
- Lowest GDP
- Lowest emissions
- Intermediary population growth
- Highest cooling, lowest heating needs

- Mostly concentrated in Central and South 
America, Africa, India, and Southeast 
Asia

Montfort, S., Nachtigall, F., Repke, T., Binder, C., Creutzig, F. (2025) A global 
typology of cities supporting coordinated climate action across cities. In prep
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Type 2: cities with urban planning and 
adaptation needs
- Rapidly expanding, 
- significant GDP growth, 
- relatively low population, 
- sprawled development, 
- low levels of critical infrastructure 
- require cooling
- mostly subtropical

-  Mostly developing country cities

Montfort, S., Nachtigall, F., Repke, T., Binder, C., Creutzig, F. (2025) A global 
typology of cities supporting coordinated climate action across cities. In prep
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Type 3: developed cities with mitigation 
needs
- Mostly wealthier, larger per capita 

emitters, low GDP growth, low density, 
little expansion; relatively

- high CO2 emissions; relatively high mean 
critical infrastructure, relatively high 
gender equality

- Largely cities in the global North- the 
majority of the urban population in 
Europe, Russia, North America, and 
some cities in South and Central America

Montfort, S., Nachtigall, F., Repke, T., Binder, C., Creutzig, F. (2025) A global 
typology of cities supporting coordinated climate action across cities. In prep
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Type 4: megacities with 
- Mostly large/megacities with high density;
- High population growth, relatively high 

levels of critical infrastructure, and very 
high mean CO2 emissions

- Spread across regions, this group has high 
diversity depending on development 
levels (GDP). Developing country 
megacities have high cooling needs and a 
high proportion of the informal sector. 
Developed country megacities face 
challenges of both mitigation and 
adaptation

- Mostly concentrated in Central and South 
America, Africa, India, and Southeast Asia

Montfort, S., Nachtigall, F., Repke, T., Binder, C., Creutzig, F. (2025) A global 
typology of cities supporting coordinated climate action across cities. In prep
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Solecki, W., Seto, K. C., Balk, D., Bigio, A., Boone, C. G., Creutzig, F., ... & Zwickel, T. (2015). A conceptual framework for an urban areas typology to 
integrate climate change mitigation and adaptation. Urban Climate, 14, 116-137.

Where do your cities sit in this typology?

You can check it out here: https://cities-explorer.eubucco.com

- Identify one important problem; what additional indicators do you 
need?

- Suggest a solution (i.e., action item) 
- Identify a policy that could help solve the problem 
- Think of the actors involved, the political multi-level governance system 

(last lecture)

https://cities-explorer.eubucco.com/
https://cities-explorer.eubucco.com/
https://cities-explorer.eubucco.com/
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Montfort, S., Nachtigall, F., Repke, T., Binder, C., Creutzig, F. (2025) A global 
typology of cities supporting coordinated climate action across cities. In prep
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• Adaptation evidence 

decreases with 

development

• mitigation evidence 

increases 

• cross-cutting evidence 

increases

Montfort, S., Nachtigall, F., Repke, T., Binder, C., 
Creutzig, F. (2025) A global typology of cities 
supporting coordinated climate action across cities. 
In prep
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Montfort, S., Nachtigall, F., Repke, T., Binder, C., Creutzig, F. (2025) A global 
typology of cities supporting coordinated climate action across cities. In prep
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Urban typologies: Examples of how to use 
the typology

Montfort, S., Nachtigall, F., Repke, T., 
Binder, C., Creutzig, F. (2025) A global 
typology of cities supporting 
coordinated climate action across 
cities. In prep
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▪ IPCC is grappling with the rapid growth

▪ Evidence synthesis methods are key for robust, policy-relevant 
insights

▪ Urban typologies can help 

▪ organizing the many heterogeneous place-specific studies across the 
world

▪ Facilitate place-specific insights supported by examples 

▪ Facilitate learning from similar other cities 

▪ Can help identify climate action needs 
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Next time guest 
lecture: Dr. Anton 
Sentic

43

Urban transitions 
processes in practice: 
Lessons learned from 
Smart Cities and Urban 
Living Labs

December 13, 2025

Start 9:45
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Contact

Simon Andres Montfort, PhD

Laboratory on Human-Environmental 
Relations in Urban Systems

simon.montfort@epfl.ch
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