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Cities in the Climate Regime

Kyoto Protocol

Member States
(GHG emission reduction)
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Cities in the Climate Regime

Member States
(NDCs)

Non-state actors
(incl. cities)

Kyoto Protocol Paris Agreement
(Marrakech Partnership)

Member States
(GHG emission reduction)
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2018 IPCC Cities and Climate Change Conference
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2018 IPCC Cities and Climate Change Conference

Bai, X., Dawson, R. J., Ürge-Vorsatz, D., Delgado, G. C., Barau, A. S., Dhakal, S., 
... & Schultz, S. (2018). Six research priorities for cities and climate change.
Nature 555, 23-25.
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2018 IPCC Cities and Climate Change Conference

1. Expanding observations
• Quantity and quality of

urban data collected
• Reliable GHG inventories

Bai, X., Dawson, R. J., Ürge-Vorsatz, D., Delgado, G. C., Barau, A. S., Dhakal, S., 
... & Schultz, S. (2018). Six research priorities for cities and climate change.
Nature 555, 23-25.
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2018 IPCC Cities and Climate Change Conference

1. Expanding observations
• Quantity and quality of

urban data collected
• Reliable GHG inventories

“It is crucial to track the origins and 
types of air pollution with climate 
effects — including methane, ozone, 
black carbon and aerosols — because 
reducing these is of benefit to public 
health as well as to climate 
mitigation.“

Bai, X., Dawson, R. J., Ürge-Vorsatz, D., Delgado, G. C., Barau, A. S., Dhakal, S., 
... & Schultz, S. (2018). Six research priorities for cities and climate change.
Nature 555, 23-25.
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2018 IPCC Cities and Climate Change Conference

1. Expanding observations
2. Understanding climate

interactions

Bai, X., Dawson, R. J., Ürge-Vorsatz, D., Delgado, G. C., Barau, A. S., Dhakal, S., 
... & Schultz, S. (2018). Six research priorities for cities and climate change.
Nature 555, 23-25.
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2018 IPCC Cities and Climate Change Conference

1. Expanding observations
2. Understanding climate

interactions

“We need to know how urban 
morphologies, building materials and 
human activities affect atmospheric 
circulation, heat and light radiation, 
urban energy and water budgets.“

Bai, X., Dawson, R. J., Ürge-Vorsatz, D., Delgado, G. C., Barau, A. S., Dhakal, S., 
... & Schultz, S. (2018). Six research priorities for cities and climate change.
Nature 555, 23-25.
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2018 IPCC Cities and Climate Change Conference

1. Expanding observations
2. Understanding climate

interactions
3. Study informal settlements

Bai, X., Dawson, R. J., Ürge-Vorsatz, D., Delgado, G. C., Barau, A. S., Dhakal, S., 
... & Schultz, S. (2018). Six research priorities for cities and climate change.
Nature 555, 23-25.
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2018 IPCC Cities and Climate Change Conference

1. Expanding observations
2. Understanding climate

interactions
3. Study informal settlements

“Models and analytical tools tailored 
to these communities need to be 
developed, because the approaches 
used in cities in the global north 
cannot be transplanted. Data scarcity, 
informal socio-economic processes 
and limited local capacities must be 
considered.“

Bai, X., Dawson, R. J., Ürge-Vorsatz, D., Delgado, G. C., Barau, A. S., Dhakal, S., 
... & Schultz, S. (2018). Six research priorities for cities and climate change.
Nature 555, 23-25.
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2018 IPCC Cities and Climate Change Conference

1. Expanding observations
2. Understanding climate

interactions
3. Study informal settlements
4. Harness disruptive

technologies
• Digital revolution
• Materials
• Green infrastructure

Bai, X., Dawson, R. J., Ürge-Vorsatz, D., Delgado, G. C., Barau, A. S., Dhakal, S., 
... & Schultz, S. (2018). Six research priorities for cities and climate change.
Nature 555, 23-25.
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2018 IPCC Cities and Climate Change Conference

1. Expanding observations
2. Understanding climate

interactions
3. Study informal settlements
4. Harness disruptive

technologies
5. Support transformation

“Research and policy 
frameworks need to be 
developed to translate successful 
local innovations across cities.” 

Bai, X., Dawson, R. J., Ürge-Vorsatz, D., Delgado, G. C., Barau, A. S., Dhakal, S., 
... & Schultz, S. (2018). Six research priorities for cities and climate change.
Nature 555, 23-25.
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2018 IPCC Cities and Climate Change Conference

1. Expanding observations
2. Understanding climate

interactions
3. Study informal settlements
4. Harness disruptive

technologies
5. Support transformation
6. Recognize global 

sustainability context
“A systems approach is needed to deliver on 
global climate change as well as the UN’s New 
Urban Agenda and Sustainable Development 
Goals. More needs to be known about 
interactions, trade-offs and synergies between 
urban processes and their impacts elsewhere. 
This entails working across disciplines and 
governance silos.” 

Bai, X., Dawson, R. J., Ürge-Vorsatz, D., Delgado, G. C., Barau, A. S., Dhakal, S., 
... & Schultz, S. (2018). Six research priorities for cities and climate change.
Nature 555, 23-25.
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Figure 2: Urban metabolism framework and accountable strategic planning (Zengerling/Vignola) drawing 
on Ferrao & Fernandez (2013) and Musango et al. (2017).

Urban Metabolism and Accountable Governance

Zengerling, C. (2019). Governing the city of flows: How urban metabolism 
approaches may strengthen accountability in strategic planning. Urban 
Planning, 4(1), 187-189.
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“… is the sum of the many ways individuals
and institutions, public and private, manage their
common affairs. It is a continuing process through
which conflicting or diverse interests may be 
accommodated and co-operative action may be taken. 
It includes formal institutions and regimes empowered to
enforce compliance, as well as informal arrangements
that people and institutions either have agreed to or
perceive to be in their interest.” 

Carlsson, Ramphal, Alatas, & Dahlgren, Our Global Neighborhood, 1995

Governance =
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“the quality or state of being accountable; 
especially : an obligation or willingness to accept 
responsibility or to account for one's actions;
being answerable, explainable”

Accountability =
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Attaining knowledge through 
systematic study or practice

Natural science
focuses on the natural world

Social science
focuses on human behavior

and society

24

What is Science?

Webster's New Collegiate Dictionary
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Types
of scientific research

Basic / fundamental
improve scientific theories for improved

understanding or prediction of natural or
other phenomena

Applied
Use scientific theories to develop

technologies or techniques to intervene
and alter natural or other phenomena

25

What is Science?
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Methods
of scientific research

Exploratory
Define problem

Constructive
Develop theories & 

solutions

Empirical
Test feasibility of a solution

26

What is Science?
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Forms of Research
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Forms of Research
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Forms of Research
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Forms of Research
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Example 1: The neighbourhood of short distances
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Example 2: PlanBude Hamburg St. Pauli
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Example 3: ChangeMakerSpace

Bryony Simcox, Jan Carbonell, Mansi Parikh, Quan Nguyen Ha, Guillermo, Cathrin Zengerling, UNEASH SDG Innovation Lab, 2018
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Example 3: ChangeMakerSpace

Bryony Simcox, Jan Carbonell, Mansi Parikh, Quan Nguyen Ha, Guillermo, Cathrin Zengerling, UNEASH SDG Innovation Lab, 2018
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Science Caravan to Itaim Paulista
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Six main modes of urban governance

• Govern own activitiesSelf-governance

• Provision of certain services and resourcesProvision

• Local law-making and planning law / exerting local 
authorityRegulation

• Support, coordinate and incentivize activities with or of 
private businesses, NGOs, local communities and citizensEnabling

• Cooperation with other stakeholdersPartnership 

• Implement and test local (temporary) interventionsExperiment
Bulkeley, H., & Kern, K. (2006). Local government and the governing of climate change in Germany 
and the UK. Urban studies, 43(12), 2237-2259.
Bulkeley, H., & Castán Broto, V. (2013). Government by experiment? Global cities and the governing 
of climate change. Transactions of the institute of British geographers, 38(3), 361-375.



HafenCity University
Hamburg
Dr. Cathrin Zengerling, LL.M.

HCU
46

Thank you!
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