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EXECUTIVE SUMMARY 

–– 

As part of the Global Covenant of Mayors for Climate & Energy 
(GCoM) Innovate4Cities initiative, this report synthesizes 
research conducted by the Connected Cities Lab at the 
University of Melbourne to understand how cities integrate 
research and innovation (R+I) in climate change action 
planning and the common climate problems and responses 
identified by cities at a regional scale, globally. R+I drive 
social and technical systems change through the application 
of new ideas, knowledge, products, processes, and policies 
and is operationalised as a method of problem-solving to 
address ecological and social challenges in cities. 

This research is based on a city climate action database 
drawn from a random sample of 98 city climate strategies 
(including mitigation, adaptation, and combined climate 
documents) of GCoM signatories across 10 regions, globally: 
Africa, East Asia, Eastern Europe and Central Asia, European 
Union and Western Europe, Latin America and the Caribbean, 
Middle East and West Asia, North America, Oceania, South 
Asia, and Southeast Asia. 

Employing a novel methodology for documenting and 
assessing the characteristics of city climate actions 
developed in collaboration with Ironbark Sustainability, the 
research identifies common climate problems or local 
challenges (emissions sources or climate hazards) that city 
actions are seeking to address, the scope of proposed actions 
by city authorities, and the types of interventions undertaken 
by city authorities to drive change at scale in the wider 
community. The report includes additional insights drawn 
from GCoM’s Tools and Decision-making Survey on necessary 
insights and data identified by city practitioners to advance 
climate action, and a review of global city network reporting 
on city responses to the COVID-19 pandemic. 

This work provides a foundation for cities and regional 
partners from which to consider: 

– Where research and innovation are needed to support city 
action in high impact emissions sectors and significant 
climate hazards; 

– Opportunities for peer-to-peer learning and collaboration 
within and between regions, including through improved 
documentation of prioritisation and anticipated and 
realised outcomes of actions; and 

– Pathways to leverage multilevel governance coordination, 
international investment, and advocacy at a regional scale. 

 

 

 

The research identifies priorities for city climate action 
globally, supported by disaggregated data at a regional scale. 
Key findings include: 

– Cities in the global sample most often focus on mitigating 
residential emissions, followed by commercial and local 
government emissions sectors (non-exclusive). More 
broadly, mitigation actions are commonly associated with 
energy, buildings and construction, and mobility and 
transport. 

– Cities in the global sample most often focus on adapting to 
extreme hot temperature, followed by flood and sea level 
rise and water scarcity and drought (climate hazards). More 
broadly, adaptation actions are commonly associated with 
water and marine environments, public health and welfare, 
and green space and habitat. 

– City climate action planning identifies a role for data 
collection and research to understand problems and 
potential solutions, as well as feasibility studies and pilot 
projects. There is scope for cities to integrate R+I activities 
more substantially and explicitly in climate action 
planning, implementation, monitoring and evaluation. 

– Whether and how mitigation and adaptation actions 
proposed in city climate strategy documents relate to 
understandings of emissions sources and climate hazards, 
emissions trajectories and climate risks, and mitigation 
and adaptation potential vary within and between regions 
in the sample.  

– City practitioners globally identify innovative strategies for 
financing climate action, followed by generation of city 
scale data, as the most beneficial insights and data to 
progress climate action in their cities. 

– The COVID-19 pandemic highlights the need for climate 
action to address public health and wellbeing and 
economic recovery where cities have played a role across 
governance, research and knowledge, infrastructure and 
technology, and economic development.  

 

In the lead up to the Innovate4Cities Conference and the 26th 
UN Climate Change Conference (COP 26) in the second half of 
2021, a key next step for this research is to engage with 
regional city network partners and member cities to validate 
the regional research findings and develop more refined 
regional agendas and pathways to accelerate 
implementation through advocacy, collaboration, and 
investment. 

 

https://www.globalcovenantofmayors.org/research-innovation/
https://www.ironbarksustainability.com.au/
https://www.globalcovenantofmayors.org/research-innovation/
https://ukcop26.org/
https://ukcop26.org/
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1. INTRODUCTION 

––  

Research and innovation (R+I) drive social and technical systems 
change through the application of new ideas, knowledge, 
products, processes, and policies (Edler and Fagerberg, 2017; 
Schot and Steinmueller, 2018; Howaldt et al., 2018). R+I is 
operationalised as a method of problem-solving to address 
ecological and social challenges in cities (OECD, 2019; Voytenko 
et al., 2016).  

The Global Covenant of Mayors for Climate & Energy (GCoM) 
Innovate4Cities initiative (launched in 2018) aims to support city 
climate action implementation by identifying the knowledge 
and innovation needs of cities, creating partnerships across 
science, policy, and practice, and amplifying city voices. Cities of 
various sizes and capabilities need to be empowered to start or 
accelerate climate actions and to work collectively to achieve 
climate change objectives. The gap between national mitigation 
commitments and Paris Agreement goals to limit global 
warming to 1.5 degrees (UNFCCC, 2021) highlights the need for 
improved links between evidence and city climate action 
planning. 

The Global Research and Action Agenda (GRAA) on Cities and 
Climate Change Science identified academic and practice-based 
knowledge and research gaps (World Climate Research 
Programme, 2019). This agenda comprises four cross-cutting 
issues (city-level models and data, systems approach, scale, and 
governance), six priority domains (built and green/blue 
infrastructure, sustainable consumption and production, 
finance, informality, uncertainty, and urban planning and 
design), and three suggested approaches to facilitate 
implementation (partnerships for long-term collaboration, co-
production of knowledge, and empowering cities to act). 
Innovate4Cities, supported by GCoM’s R+I Technical Working 
Group of city network representatives, builds on this agenda by 
elevating city authority perspectives on locally-specific R+I needs 
and priorities. 

This report synthesises desktop research undertaken by the 
Connected Cities Lab (the University of Melbourne) in 
collaboration with Ironbark Sustainability for GCoM in 2020 
based on analysis of documented city climate actions by region, 
globally, as well as relevant findings from GCoM’s Tools and 
Decision-making Survey of city practitioners and public 
reporting by city networks on city responses to COVID-19 in the 
first half of 2020. The research followed preliminary scoping 
activities by GCoM’s R+I Technical Working Group, including the 
development of a Research and Innovation Strategy (2020 – 
2022) and a review of current and future research projects being 
conducted by the respective city networks in 2019. 

 

 

This work provides a foundation for cities, regional and global 
city networks, other public and private stakeholders, and the 
research community to consider 1) where research and 
innovation is needed to support city action in high impact 
emissions sectors and significant climate hazards, 2) 
opportunities for peer-to-peer learning and collaboration within 
and between regions, and 3) pathways to leverage multilevel 
governance coordination, international investment, and 
advocacy at a regional scale. 

 

1.1 UNDERSTANDING CITY R+I BY REGION: 
RESEARCH APPROACH 

–– 
The Regional R+I Snapshots provide a detailed region by region 
view of where and how research and innovation features in city 
climate action planning. The research asks: 

– How do cities integrate R+I in climate change action planning? 
What kinds of R+I have been documented in city responses to 
COVID-19? 

– What climate problems and responses are commonly 
identified by cities in the global sample? 

The analysis draws on a database of actions from 98 city climate 
strategies across 10 regions, spanning a variety of GCoM 
signatory cities with a population of 50,000 or more. The random 
sample was limited to city climate change mitigation, 
adaptation, and combined strategies published from 2016 
onwards in English, but includes a wide range of formats 
(including some English language summary documents, and 
strategies developed with and without support from peak 
bodies and consultants) to maximise geographical reach (see 
Appendix A). The research also incorporates public reporting by 
city networks on city responses to COVID-19 in the first half of 
2020, in addition to GCoM’s 2020 Tools and Decision-making 
Survey. 

The results provide new qualitative data and summary statistics 
detailing sectors of focus for city emissions reduction and 
climate adaptation and how cities are approaching R+I. These 
findings provide an opportunity to determine how current efforts 
align with major emissions sources and climate change impacts 
for each analysed region, and identify topics requiring further 
attention. This research allows GCoM’s Regional Covenants and 
partners across sectors to understand regional trends, identify 
common priorities, and advocate for city investment relevant to 
the local context. 

 

https://www.globalcovenantofmayors.org/research-innovation/
https://www.wcrp-climate.org/WCRP-publications/2019/GRAA-Cities-and-Climate-Change-Science-Full.pdf
https://www.ironbarksustainability.com.au/
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2. CITY CLIMATE ACTION ASSESSMENT METHODOLOGY 

––
To define city research and innovation needs and knowledge 
gaps at a regional scale, globally, in lieu of speaking directly to 
city representatives during an intense 2020 period, we took a 
desktop approach involving analysis of city climate strategy 
actions, supplemented by a GCoM city practitioner survey and 
reporting on early city responses to the COVID-19 pandemic. 

The Connected Cities Lab and Ironbark Sustainability team, in 
consultation with GCoM’s R+I Technical Working Group, 
developed a novel approach to analysing discrete actions 
proposed in city climate strategies. The strategy scan 
methodology sought to categorise proposed actions and 
capture their key components and qualities to develop a 
searchable mitigation and adaptation action database per 
region. The database highlights targeted climate change causes 
and impacts, governance mechanisms, topical areas, and 
anticipated outcomes based on descriptions in city climate 
strategy documents. 

A sample of 98 city climate change mitigation and adaptation 
strategies published since 2016 in English was sourced based on 
a randomised list of GCoM city signatories with a population of 
50,000 or more by country and region. All individual actions were 
extracted from each strategy and represent the unit of analysis. 
Table 3 below details the number of strategies sampled per 
region (and the number of cities and countries represented) and 
the number of mitigation and adaptation actions identified 
(illustrated in Figure 1). While we aimed to locate around 20 
strategies for each of the 10 GCoM regions, there was variation 
how many strategies were available within our criteria 
(published since 2016 in English) particularly in Latin America 
and the Caribbean and regions across Asia. 

The following section details the key variables comprising the 
city climate action assessment methodology. 

 

FIGURE 1: REGIONAL DISTRIBUTION OF ACTIONS IN 
THE GLOBAL SAMPLE (PERCENTAGE). 

 

Note that there are more strategies in the sample than cities 
represented due to a small number of cities having both an 
adaptation and mitigation strategy included in the sample. See 
Appendix A for a full list of cities and strategies in the random 
sample by region. Understanding how climate change is 
integrated in other citywide, cross-departmental strategies 
would be a valuable avenue for further research.

TABLE 1: CITY CLIMATE STRATEGY SAMPLE. 

Region Strategies Cities Countries 
Mitigation 

actions 
Adaptation 

actions 
Africa 7 5 4 252 258 
East Asia 12 9 9 508 236 
Eastern Europe and Central Asia 8 8 8 425 193 
European Union and Western Europe 17 16 11 944 548 
Latin America and the Caribbean 1 1 1 0 208 
Middle East and West Asia 13 13 4 1099 127 
North America 16 15 2 721 451 
Oceania 15 14 3 807 587 
South Asia 6 6 2 94 198 
Southeast Asia 3 3 2 117 228 

Total (global sample) 98 82 39 4967 3034 

0% 5% 10% 15% 20% 25%

Southeast Asia

South Asia

Oceania

North America

Middle East and West Asia

Latin America and the
Caribbean

European Union and
Western Europe

Eastern Europe and Central
Asia

East Asia

Africa

Total actions as % of global sample

Adaptation Mitigation
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2.1 CITY CLIMATE ACTION CATEGORISATIONS AND 
ANALYSIS 

Key components of the assessment methodology as follows: 

 

1. Categorisation of target emissions sector.  

This variable, detailed in Table 2, indicates the primary source of 
emissions reduction (an activity causing / producing GHG 
emissions), intended to be influenced by the action based on the 
action description. These categories are deliberately broad (e.g. 
residential, industrial) because city climate strategies are not 
typically written in direct alignment with GHG emissions 
inventories and often use broad language to describe outcomes. 
For example, actions involving low-carbon transport 
infrastructure are categorised based on the “owners” of the 
action, whether residential (e.g. household and individual 
mobility), commercial (e.g. business fleets or work commuting), 
local government (e.g. council fleets or council-owned assets), or 
industry (e.g. aviation). Some proposed actions are not explicitly 
linked to an emissions sector or seek changes that may benefit a 
range of processes. Nevertheless, this analysis allows for a more 
granular examination of the emissions reduction potential of city 
climate action strategies. Linking actions to emissions 
inventories is an important next step in the action database 
verification process, though outside of the scope of this report. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE 2: DESCRIPTION OF TARGET EMISSIONS SECTOR VARIABLES. 
Category  Description 

 Residential  Selected where a mitigation action primarily involves emissions reductions in activities 
associated with household and general community consumption, such as energy (including 
incentives), waste (including composting), residential buildings, or personal mobility and 
other behaviour changes 

 Residential and commercial  Selected where a mitigation action spans both residential (see above) and commercial (other 
private sector) emissions reductions, such as energy production and consumption (including 
building energy efficiency), and electric vehicles and active transport options 

 Local government  Selected where a mitigation action primarily involves reducing emissions associated with 
local government operations and buildings, including local government waste management, 
retrofitting of local government buildings, local government fleet, local government managed 
street lighting and other public assets 

 Commercial and institutional  Selected where a mitigation action spans both commercial and institutional (government) 
emissions reductions, such as low carbon or energy efficient construction or travel / mobility 
infrastructure 

 Industrial  Selected where a mitigation action primarily involves industrial processes (waste, energy), 
ports, or sectoral action (such as aviation) 

 Commercial and industrial  Selected where a mitigation action spans both commercial and industrial emissions 
reductions (see above) 

 Agricultural  Selected where a mitigation action primarily involves food and agriculture (including urban 
farms and local food) 

 Multiple  Selected where a mitigation action is likely to span multiple sectors, such as government 
owned, corporate, and residential mobility infrastructures and technologies 

 Other  Selected where a mitigation action involves carbon offsetting and sequestration 
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2. Categorisation of identified climate hazard.  

This variable, detailed in Table 3, indicates the primary type of 
climate change phenomenon that the activity aims to address 
through adaptation. Some proposed actions are not explicitly 
linked to a single climate hazard or seek changes that may 
benefit a range of processes. Others seek to develop greater 
resilience in the community or of key urban systems, rather than 
explicitly direct change in response to climate change impacts. 
This analysis allows for a more granular examination of the 
potential for climate change risks to be minimised through 
implementation of city climate action strategies. Categories are 
based on the GCoM Common Reporting Framework. 

 

 

 

 

 

 

 

 

TABLE 3: DESCRIPTION OF CLIMATE HAZARD VARIABLES. 
Category Description 
Biological Hazards Selected where an adaptation action primarily responds to the issue of disease associated with 

water, air, insects and other vectors 

Chemical Change Selected where an adaptation action primarily responds to chemical changes such as salt-
water intrusion and ocean acidification.  

Extreme Cold Temperature Selected where an adaptation action primarily responds to extreme winter conditions or cold 
days 

Extreme Hot Temperature Selected where an adaptation action primarily responds to heat waves or extreme hot days 

Extreme Precipitation Selected where an adaptation action primarily responds to phenomena including rain storms, 
monsoon, heavy snow, fog, and hail 

Fire Selected where an adaptation action primarily responds to phenomena including forest and 
land fire 

Flood and Sea Level Rise Selected where an adaptation action primarily responds to flooding (flash / surface, river, 
coastal, groundwater) or permanent inundation 

Mass Movement Selected where an adaptation action primarily responds to phenomena including landslides, 
avalanches, rock falls, and subsidence 

Storms and Extreme Wind Selected where an adaptation action primarily responds to storms (tropical, surge, lightning / 
thunderstorm) and severe wind (including tornadoes and cyclones) 

Water Scarcity and Drought Selected where an adaptation action primarily responds to drought 

Other Selected where an adaptation action specifies a climate change impact or hazard which does 
not fit the above categories 
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3. Categorisation of action stage.  

This variable, detailed in Table 4, captures the scope of 
proposed actions based on the action description; in other 
words, how clearly defined an action is (the site, actors involved, 
implementation process etc.) and the scale of potential impact 
(an initial test phase, or wider rollout / institutionalisation 
process). For example, we distinguish between commitments to 
address an issue and interventions to drive change at-scale 
across the municipality. Here we also identify research-type 
actions (supporting unspecified actions in the future) and pilot-
type actions (testing solutions at a small scale). 

 

 

 

 

 

 

 

 

TABLE 4: DESCRIPTION OF ACTION STAGE VARIABLES. 
Category Description 

Monitoring and information gathering around a 
climate problem 

Selected where an action primarily involves understanding a climate problem 

Commitment to address issues and develop 
responses 

Selected where an action describes a general commitment to address an issue 
without providing further detail on a planned response 

Research/Review into potential solutions to an issue Selected where an action primarily involves understanding or identifying 
potential solutions to a climate problem 

Proposed/Suggested actions requiring further 
definition 

Selected where an action describes a response to an issue without specifying 
how the response will be carried out and by whom (typically using passive 
language) 

Feasibility assessment or study around a specific 
proposal 

Selected where an action primarily involves assessing the feasibility of a specific 
response to a climate problem 

Pilot projects at a smaller scale Selected where an action primarily involves testing an innovative approach or 
response to a climate problem at a small scale (i.e. a pilot) 

Interventions to reduce emissions / adapt to climate 
hazards at scale 

Selected where an action describes a clearly defined approach to reduce 
emissions / adapt to a climate hazard at scale (broadly defined due to language 
and scope limitations and diversity of city climate strategy documents). See 
‘Intervention type’ column (right). 
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4. Categorisation of intervention types.  

Detailed in Table 5, an intervention is something the local 
authority undertakes to encourage/drive implementation of 
emissions reductions or climate change adaptations in the 
municipality, at scale. This variable is based on a predefined list 
of categories intended to span a diversity of city capabilities and 
modes of influence. 

 

 

 

 

 

TABLE 5: DESCRIPTION OF INTERVENTION TYPE VARIABLES. 
 Category  Description 

 Administration and strategy (new strategic 
documents and implementation plans) 

 Development of strategic documents and implementation plans 

 Financing and delivery  Paying for and arranging installation or direct provision 

 Advocacy (documents, workshop participation, 
petitioning stakeholders) 

 Developing and presenting advocacy documents, participating in workshops, 
direct petitioning of relevant stakeholders 

 New policy or regulation, development of  Creating new policies or regulations to facilitate or require the adoption of an 
action by relevant stakeholders 

 Education  Preparing and disseminating materials aimed to improve understanding of 
action (to mitigate or adapt to climate change) 

 Facilitation (workshops etc.)  Any processes involving reducing administrative or logistical hurdles for 
stakeholders to adopt actions, such as workshops connecting diverse 
stakeholder groups or resolving some steps of an action implementation 
process 

 Reporting and Communication  Implementation of a monitoring program of action take up or performance 
standard, and supporting communication of the results obtained by relevant 
stakeholders 

 New implementation of existing policy or regulation  Reinterpreting or establishing a common expectation of the practical 
outcomes of a policy or regulation that is already in place 

 Grants or incentive schemes, provision of  Providing money for stakeholders to adopt an action 

 Financing and loans (repayment), provision of  Providing loans for stakeholders to implement actions, with a repayment 
scheme 

 Strategic planning (modifying to facilitate 
implementation) 

 Modifying urban planning strategies to facilitate or require the 
implementation of actions 

 Mobilisation of other groups  Mobilising other groups or community members to pursue advocacy 
measures 

 Undefined  The specific mechanism of the intervention is not defined 
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5. Underlying analysis justifying action.  

The assessment includes yes / no questions to capture the 
underlying analysis presented in the city climate strategies as 
justification for proposed actions. Listed in Table 6, these 
include whether the scale of the problem and action outcomes 
are identified or measured in some way. At this stage of analysis, 
exact figures are not extracted from the strategies or evaluated 
for their accuracy or robustness. 

 

TABLE 6: ADDITIONAL ELEMENTS IDENTIFIED IN THE 
CITY CLIMATE ACTION SAMPLE. 

Yes / no coding 

Does the strategy quantify the emissions sector and business 
as usual emissions for the sector over time? (Mitigation) 

 Does the strategy identify/discuss the likelihood and 
significance of the climate hazard, targeted by the action? 
(Adaptation) 

 Does the strategy identify or estimate action outcomes 
(uptake, emissions reduction potential, or reduced likelihood 
and significance of a climate hazard)? 

Does the strategy discuss the cost-effectiveness of the 
proposed intervention? 

6. Policy themes and additional insights 

Text searches were used to identify policy themes in action 
descriptions (such as energy, buildings, green space and habitat, 
public health) relative to the main categories. Pre-defined 
keywords were drawn from the city research and action agendas 
and further refined in consultation with GCoM’s Research and 
Innovation Technical Working Group. Note that keyword 
searches are a necessarily imperfect measure due to the 
practical limitations of the text search formula which limits 
inclusion of short words, e.g. “bus” or “car,” because they are 
commonly part of larger and unrelated words, e.g. “business” or 
“carry,” as well as words with multiple meanings in English, e.g. 
“train.” There is currently no standardised climate action jargon 
to apply to planning, monitoring, and benchmarking across 
cities. Text searches were also used to identify references to 
research and innovation throughout the strategy documents to 
determine whether and how cities are incorporating R+I in 
broader climate action objectives. The predefined keywords 
applied are summarised in Table 7 and 8 below.  

Finally, relevant insights have been extracted from GCoM’s Tools 
and Decision-making Survey conducted between February and 
June 2020 (n = 258). This report includes regional data on key 
knowledge gaps identified by city practitioners. 
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TABLE 7: CITY CLIMATE ACTION KEYWORDS SEARCHED IN THE CITY CLIMATE ACTION DATABASE. 
Policy theme categories and associated keywords 

air quality air 

buildings and construction  buildings, construction, favela, housing, informal settlement, real estate, 
renovat[e], retrofit, slum 

data and information  data, information 

digital and smart  digital, information tech, internet, mobile app, smart, software 

disaster and risk  disaster, emergency, risk 

energy  battery, biofuel, cooling, electric, electrif[ication], energy, energy efficien[cy], gas, 
heating, hydrogen, hydropower, lighting, renewable, solar, wind power 

food and agriculture  agricultur[e], community garden, farm, food 

green space and habitat  biodiversity, conservation, ecological urban corridor, ecosystem, forest, garden, 
green corridor, green infrastructure, green roof, green space, green wall, habitat, 
nature, nature-based solution, nature reserve, nature strip, regenerat[e], tree, 
vegetat[ion] 

innovation  innovat[-ive, -e, -ion] 

investment and finance  financ[e], fund, Green Deal, Green New Deal, insurance, invest, public private 
partnership, PPP, tax 

mobility and transport  bike, bicycl[e], electric bus, bus rapid transit, BRT, electric car, car park, parking, 
fleet, mobility, pedestrian, public trans[port], rail, sidewalk, footpath, road, 
subway, traffic, tram, transport, truck, freight, vehicle, walk 

public health and welfare  equity, health, livelihood, resilience, safety net, social security, vulnerab[ility], 
welfare 

waste and circular economy  circular economy, landfill, litter, recycl[e], reuse, sewage, waste 

water and marine environments  aquatic, beach, catchment, coast, creek, lake, ocean, reef, river, stream, tidal, tide, 
water, wave 

 

TABLE 8: INNOVATION KEYWORDS USED IN THE STRATEGY CONTENT ANALYSIS. 
Innovation keywords   
adaptive 
alternative 
bottom-up 
breakthrough 
co-create / co-creation 
compete 
creative 
demonstration 
diffuse 
disruptive 
emerging 
entrepreneurial 
experiment / experimental 
future-proof 
grassroots 
imagine 
innovation / innovative 

invention 
knowledge 
lab 
leadership 
leap 
learn 
mission 
multidisciplinary 
new  
novel  
paradigm shift 
patent 
pilot 
pioneer 
R&D 
radical 

reflexive 
renovate / retrofit 
reorganise 
repurpose 
research 
restructure 
rethink 
revolution 
scale up 
smart 
solution / solve 
substitute 
test / trial 
transform 
transition 
update 
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2.2 RESEARCH LIMITATIONS AND FUTURE 
REGIONAL DEEP DIVES 

–– 
There are two key limitations of the city climate action database 
and analysis to bear in mind when reading this report.  

First, the findings are not intended to be statistically 
representative of the regions. Rather, the research aims to 
examine the qualities of city climate actions and mechanisms 
through which cities propose to undertake research and 
innovation to meet climate goals. Low representation in some 
regions can be explained, in part, by the language limitations of 
the sampling. For example, very few strategies were identified in 
English for Latin America and the Caribbean and Southeast Asia. 
To ensure a broad sample, we have also included some English 
language summaries which are more likely to lack detail. 
Additional representation of cities in different regions may raise 
the profile of less common actions in the current sample. In 
aggregate, the findings provide an entry point for regional 
partners to deliberate on pathways to implementation as well as 
knowledge and innovation gaps to accelerate action. Detailed 
breakdowns of summary statistics relative to the proportion of 
the regional data in the overall sample are provided in the 
appendices.  

Second, the analysis does not offer an evaluation of city 
progress or impact monitoring. A validation process is needed to 
assess the accuracy and robustness of claims made in city 
strategies, including the feasibility of interventions and 
predicted outcomes (such as emissions reduction potential). 
This process is also important for evaluating whether and how 
cities have identified the most urgent climate problems (e.g. 
local climate hazards or sources of high GHG emissions) to focus 
their resources. At a regional level, this work can inform national 
governments and regional and global city networks on what 
support and advocacy may be needed to strengthen these 
efforts in line with local and international climate targets, 
including multilevel coordination and investment. 

To assess mitigation and adaptation activities and intended 
impacts in city climate strategies, the methodology treats 
mitigation and adaptation actions separately. Nevertheless, it is 
recognised that mitigation and adaptation mechanisms can 
overlap as well as providing valuable synergies. The city climate 
action databases include some actions that appear in both 
mitigation and adaptation datasets, such as tree planting with 
both carbon sequestration and cooling functions, however it is 
beyond the scope of this report to analyse these dual-
functioning actions in detail.  

 

 

 

 

The data summarised in this report thus provides an important 
baseline understanding of common focus areas and types of 
interventions employed by cities in different regions to evaluate 
their adequacy and facilitate deliberation on how to drive 
implementation. This knowledge provides a further incentive for 
cities to undertake R+I to meet existing commitments, establish 
more effective interventions, and scale up impacts by 
systematically addressing significant (local) climate problems, 
rather than focusing purely on immediate returns. The 
methodology also provides insights into the comprehensiveness 
of city climate strategies and highlights areas for improved 
strategy design and documentation. As key policy documents, 
city climate action plans can be strengthened by including more 
detailed analysis of prioritisation processes and anticipated 
outcomes at an action level to facilitate monitoring and 
evaluation. This context can also enable improved knowledge 
sharing and learning between cities with similar climate 
priorities regionally and globally. 

Following publication of this report, a critical next step is to 
engage with regional city network partners and member cities to 
review and elaborate on the research and innovation needs for 
city climate action in the region, draft refined regional reports, 
and to identify pathways to accelerate implementation of the 
city research and action agenda. This process is important for 
refining and contextualising the desktop research findings, as 
well as developing further understanding of different forms of 
innovation applied in different contexts. 

Key emerging questions for city decision-makers, city networks, 
other regional stakeholders and the research community: 

– How can R+I support effective implementation of city climate 
plans in the focus areas identified for the region? 

– Where is climate action lacking relative to major GHG 
emissions sources and climate change impacts in the region? 

– How can cities in the region be supported to lead R+I to 
address climate problems (e.g. investment, partnerships)? 

 

Following the 2018 Edmonton Cities and Climate Change 
Science Conference, the Innovate4Cities Conference will be held 
in October 2021 and represents a key milestone for advancing 
the city climate research and action agenda ahead of the 26th UN 
Climate Change Conference (COP 26) in November 2021. 

The results presented in this report and developed in the 
subsequent regional deep dives are shaping understandings of 
city innovation as problem-solving or innovation with purpose. 
This framing is critical in the context of an ongoing global public 
health emergency where cities must act on climate change while 
addressing resident wellbeing and economic recovery. The 
Innovate4Cities Conference will convene key stakeholders 
across sectors and highlight regional city perspectives on policy, 
finance, technology, institutional, and grassroots innovations. 

 

https://ukcop26.org/
https://ukcop26.org/
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3. CITY CLIMATE ACTION, RESEARCH, AND INNOVATION PRIORITIES 

––

This section provides a detailed synthesis of the city climate 
action research findings by comparing regional data across the 
global sample. The sample is not representative of all cities and 
there is variation in the number of actions in each region sample 
which may influence aggregate figures (see Figure 1 above). 

Figure 2 (right) highlights the common action areas as a 
proportion of the global city climate action strategy sample. For 
mitigation, these include residential emissions, commercial 
emissions, and local government emissions. For adaptation, 
these include extreme hot temperature, flood and sea level rise, 
and water scarcity and drought.  

More broadly, text searches were used to identify common 
references to key policy domains in action descriptions (non-
exclusive). Shown in Figure 3 below, mitigation actions in the 
global sample are commonly associated with energy, followed 
by buildings and construction and mobility and transport. 
Adaptation actions are commonly associated with water and 
marine environments, followed by public health and welfare and 
green space and habitat. These trends indicate potential for 
collective responses and learning across regions. 

The methodology identifies city-led research and innovation by 
categorising the scope of proposed actions based on how the 
activity is defined and the intended outcomes. The research 
finds that data collection and research to understand problems 
and potential solutions, as well as feasibility studies and pilot 
projects, play a role in strategic climate action planning for cities. 
Figure 2 summarises the proportion of each type of research and 
innovation activity. 

While the city climate action assessment methodology does not 
intend to evaluate the innovativeness of proposed actions, 
broader innovation discourse is evident in city climate 
strategies. A preliminary content analysis based on a predefined 
list of R+I signifiers (see Table 2 in Section 1 above) highlights the 
importance of innovation in advancing city climate action, 
including new and updated or retrofitted governance 
arrangements, services, markets, built forms, evidence, and 
other social and technical solutions (summarised in Figure 4 
below). 

Appendix B provides a complete breakdown of regional and 
aggregate data. Appendix C provides a snapshot of priorities for 
each region. 

The following sections detail findings on the climate problems 
(emissions sources or climate hazards) that city actions are 
seeking to address, the scope of proposed actions by city 
authorities, and the types of interventions undertaken by city 
authorities to drive change at scale in the wider community. 

 

 

 

FIGURE 2: KEY SUMMARY STATISTICS BASED ON THE 
GLOBAL CITY CLIMATE ACTION SAMPLE. 
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FIGURE 3: POLICY DOMAIN KEYWORD CATEGORIES REFERENCED IN THE GLOBAL CLIMATE ACTION SAMPLE FOR MITIGATION AND ADAPTATION (NON-
EXCLUSIVE). SEE TABLE 2 ABOVE FOR A FULL LIST OF KEYWORDS USED IN THE ACTION TEXT SEARCH. 
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FIGURE 4: REFERENCES TO INNOVATION KEYWORDS IN THE CITY CLIMATE STRATEGY SAMPLE BY REGION, 
GLOBALLY (TOTAL COUNT EQUAL TO OR GREATER THAN 20). TEXT SEARCHES WERE CONDUCTED IN THE 
WHOLE STRATEGY DOCUMENTS, INCLUDING BACKGROUND TEXT. 
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4. CITY CLIMATE CHANGE MITIGATION ACTIONS BY REGION 

––

4.1 UNDERSTANDING EMISSIONS AND IMPACTS 

Our methodology identifies how climate change mitigation 
actions are defined relative to greenhouse gas emissions 
sources in the city by sector. This relationship indicates whether 
and how cities are targeting and prioritising emissions 
reductions. The research also identifies the analysis supporting 
proposed interventions as a baseline for monitoring and 
evaluation (as presented in the strategy documents). 

 

Whether and how mitigation actions proposed in city 
climate strategy documents relate to understandings of 
emissions sources, trajectories, and mitigation potential 
vary within and between regions in the sample. These 
findings indicate potential for improved justification and 
transparency around mitigation actions in strategy 
documents to demonstrate effectiveness and monitor 
outcomes. 

 

– Most mitigation actions in all regions target an emissions 
sector, ranging from 63 per cent (North America) to 99 per cent 
(Middle East and West Asia). 

– The number of actions that quantify the target emissions 
sector range from zero (Southeast Asia), to 99 per cent (Middle 
East and West Asia). 

– Similarly, actions that quantify the business as usual sector 
emissions trajectory range from zero (Southeast Asia) to 99 per 
cent (Middle East and West Asia). 

– Fewer actions quantify the emissions reduction potential of the 
action, ranging from zero in some regions (European Union 
and Western Europe, North America, Southeast Asia), to 74 per 
cent (Middle East and West Asia). 

– Likewise, actions that estimate action uptake (e.g. number of 
installations or purchases) range from less than one per cent 
(Africa, North America, Oceania) to 55 per cent (South Asia). 

See Table 10 (Appendix B) for a complete breakdown of findings. 

 

 

 

 

 

 

 

4.2 WHERE CITIES ARE PLANNING TO REDUCE GHG 
EMISSIONS 

Across the global strategy sample, city mitigation actions most 
often target residential emissions (37 per cent), followed by 
commercial emissions (29 per cent) and local government 
emissions (29 per cent). Because some actions span multiple 
sectors, the figures for residential and commercial emissions are 
not exclusive. These trends are also evident at a regional level.  

 

– Mitigation actions most commonly targeting residential 
emissions constitute between 37 per cent (European Union 
and Western Europe) and 71 per cent (South Asia) of actions in 
the strategy sample by region. 

– For the Middle East and West Asia, mitigation actions most 
often target commercial emissions (38 per cent combined 
total). 

– For North America, mitigation actions most often target local 
government emissions (34 per cent). 

– Industrial and agricultural emissions sectors are the least 
represented in the strategy sample. 

See Tables 11 and 12 (Appendix B) for a complete breakdown of 
findings. 
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4.4 STAGES OF CITY ACTION TO MITIGATE CLIMATE 
CHANGE 

City mitigation actions are categorised by their scope of 
influence, or “action stage,” reflecting whether and how clearly 
an action is defined (location, stakeholders, implementation) 
and the scale of potential impact described (e.g. an initial test 
phase or wider rollout). 

Most city mitigation actions in the global sample constitute 
interventions to drive emissions reductions at scale. This action 
stage category applies to actions that are clearly defined, have 
identifiable outcomes, and intend to create change in the wider 
community. This category is necessarily broad given the 
geographical variation in city capacities to act relative to 
institutional and cultural conditions (including regulatory 
authority and access to revenue). By region, interventions 
comprise 53 per cent (Africa) to 87 per cent (East Asia and South 
Asia) of all mitigation actions.  

These actions differ from more general commitments to address 
an issue (six per cent of the global sample) or proposed or 
suggested actions requiring further definition (one per cent of 
the global sample). Likewise, R+I type actions constitute a 
smaller subset (17 per cent) of city mitigation actions. It is 
understandable that most actions fall under the “intervention” 
category as cities are evidently proposing clearly defined 
activities to mitigate/adapt to climate change. At the same time, 
commitments or proposed actions are important to document 
as they illuminate areas where cities may require further 
research and support or can experiment.  

Explicit research and pilot type actions are less common which 
indicates that most strategies focus on direct action at scale. At 
the same time, cities clearly see a role in gathering new 
information, developing understanding, and testing new ideas 
as part of local climate change responses. Keyword searches 
indicate that few actions explicitly claim to be “innovative” (see 
Figure 3 above). While many interventions in the sample are 
likely to be considered innovative, it is outside of the scope of 
this research to evaluate the innovativeness of all actions in the 
database. This process would require a more in-depth analysis 
of the respective policy and socio-technical system conditions in 
the local context to identify technological, policy, and other 
social innovations underpinning city activities. 

 

 

 

 

 

 

 

 

At a regional scale: 

– Monitoring and information gathering actions range from two 
per cent (East Asia, European Union and Western Europe, 
Oceania) to nine per cent (Middle East and West Asia) of 
mitigation actions by region. 

– Research and review actions range from zero (South Asia) to 
19 per cent (Oceania) of mitigation actions by region. This 
category is the most common R+I action in the global sample 
(10 per cent). 

– Feasibility assessment actions range from less than one per 
cent (Africa, Eastern Europe and Central Asia, South Asia) to 
seven per cent (Southeast Asia) of mitigation actions by 
region. This category is the least common R+I action in the 
global sample (one per cent). 

– Pilot actions range from zero (South Asia, Southeast Asia) to 
two per cent (Eastern Europe and Central Asia, Middle East 
and West Asia, North America) of mitigation actions by region. 

See Table 13 (Appendix B) for a breakdown of findings. 

 

These findings suggest that there is scope for cities to 
integrate R+I activities more substantially in climate 
change mitigation action planning. Recognising calls for 
greater investment in urban innovations to support 
systems change, cities can consider how targeted research 
and pilot projects might address complex problems, 
facilitate reflexive governance, and inform pathways to 
wider implementation in collaboration with key 
stakeholders.  
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City mitigation interventions are categorised by the role 
undertaken by the city authority. While the intervention action 
stage includes very different mechanisms, this categorisation 
does not judge the effectiveness of respective activities 
undertaken by city authorities. 

The most common type of city mitigation intervention in the 
global sample is financing and delivery (24 per cent). At a 
regional level, financing and delivery is the most common type of 
intervention for all bar two regions, ranging from 18 per cent 
(European Union and Western Europe) to 62 per cent (South 
Asia) of interventions by region. This category can be broadly 
understood as investment in development, including 
infrastructure projects and technology implementation, or direct 
provision of services. 

Cities in the sample are less likely to be providing finance and 
loans (one per cent of the global mitigation sample), while 
provision of grants and incentives constitute five per cent of the 
global mitigation sample. 

The next most common interventions include administration 
and strategy (16 per cent) and education (14 per cent). Education 
is most common among intervention type actions in the East 
Asia sample (18 per cent). Administration and strategy is most 
common for North America (27 per cent). 

Advocacy (five per cent in the global mitigation sample) and 
facilitation (e.g. workshops) (three per cent in the global 
mitigation sample) indicate areas where collaboration and 
intervention are needed at higher levels of government and 
across sectors. 

The least common types of city mitigation intervention in the 
global sample are financing and loans (provision of), 
mobilisation of other groups, and reporting and communication, 
each one per cent of interventions. 

Only six per cent of actions in the global sample describe the 
cost-effectiveness of the intervention, ranging from zero (East 
Asia, European Union and Western Europe, Middle East and 
West Asia, Southeast Asia) to 34 per cent (Eastern Europe and 
Central Asia). 

See Tables 14, 15, and 16 (Appendix B) for a breakdown of 
findings. 
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5. CITY CLIMATE CHANGE ADAPTATION ACTIONS BY REGION 

––

5.1 UNDERSTANDING CLIMATE HAZARDS AND 
IMPACTS 

Our methodology identifies how climate change adaptation 
actions are defined relative to (local) climate hazards. This 
relationship indicates whether and how cities are targeting and 
prioritising adaptation measures. The research also identifies 
the analysis supporting proposed interventions as a baseline for 
monitoring and evaluation (as presented in the strategy 
documents). 

 

Whether and how adaptation actions proposed in city 
climate strategy documents relate to understandings of 
climate hazards, risk, and adaptation potential vary within 
and between regions in the sample. These findings 
highlight knowledge gaps around the potential 
effectiveness of adaptation measures relative to the 
likelihood and significance of climate change impacts. 

 

– Adaptation actions linked to a climate hazard range from 21 
per cent (European Union and Western Europe) to 100 per 
cent (South Asia). Note: in the case of South Asia, all adaptation 
plans in the sample were heatwave management plans. 

– The number of actions that identify the likelihood of the 
climate hazard range from zero (Eastern Europe and Central 
Asia and Southeast Asia), to 100 per cent (South Asia). 

– Similarly, actions that identify the significance of the climate 
hazard range from zero (Eastern Europe and Central Asia) to 
100 per cent (South Asia). 

– Few actions estimate the revised likelihood of the climate 
hazard resulting from the action: two per cent (four actions) in 
the Africa sample, and nine per cent (49 actions) in the 
European Union and Western Europe sample. 

– Likewise, few actions estimate the revised significance of the 
climate hazard resulting from the action: seven per cent (41 
actions) in the Oceania sample, and nine per cent (49 actions) 
in the European Union and Western Europe sample. 

See Table 17 (Appendix B) for a complete breakdown of findings. 

 

 

 

 

 

5.2 CLIMATE HAZARDS IDENTIFIED IN CITIES 
ADAPTATION MEASURES 

Across the global strategy sample, city adaptation actions most 
often target extreme hot temperature (39 per cent), followed by 
flood and sea level rise (29 per cent) and water scarcity and 
drought (14 per cent). These trends are also evident at a regional 
level. 

 

– Adaptation actions most commonly targeting extreme hot 
temperature constitute between 47 per cent (European Union 
and Western Europe) and 100 per cent (South Asia) of actions 
in the strategy sample by region. 

– Adaptation actions most commonly targeting flood and sea 
level rise constitute between 30 per cent (Africa) and 58 per 
cent (Southeast Asia) of actions in the strategy sample by 
region. 

– For the Middle East and West Asia, adaptation actions most 
often target water scarcity and drought (48 per cent). 

– Extreme cold temperature, chemical change, mass movement, 
fire, and extreme precipitation are the least represented in the 
strategy sample. 

See Tables 18 and 19 (Appendix B) for a complete breakdown of 
findings. 
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5.3 STAGES OF CITY ACTION TO ADAPT TO CLIMATE 
CHANGE 

City adaptation actions are categorised by their scope of 
influence, or “action stage,” reflecting whether and how clearly 
an action is defined (location, stakeholders, implementation) 
and the scale of potential impact described (e.g. an initial test 
phase or wider rollout). 

Most city adaptation actions in the global sample constitute 
interventions to adapt to climate hazards at scale. This action 
stage category applies to actions that are clearly defined and 
have identifiable outcomes. This action stage category applies 
to actions that are clearly defined, have identifiable outcomes, 
and intend to create change in the wider community. This 
category is necessarily broad given the geographical variation in 
city capacities to act relative to institutional and cultural 
conditions (including regulatory authority and access to 
revenue). By region, interventions comprise 43 per cent (Africa) 
to 86 per cent (Middle East and West Asia) of all adaptation 
actions.  

These actions differ from more general commitments to address 
an issue (nine per cent of the global sample) or proposed or 
suggested actions requiring further definition (two per cent of 
the global sample). Likewise, R+I type actions constitute a 
smaller subset (20 per cent) of city mitigation actions. It is 
understandable that most actions fall under the “intervention” 
category as cities are evidently proposing clearly defined 
activities to mitigate/adapt to climate change. At the same time, 
commitments or proposed actions are important to document 
as they illuminate areas where cities may require further 
research and support or can experiment. 

Explicit research and pilot type actions are less common which 
indicates that most strategies focus on direct action at scale. At 
the same time, cities clearly see a role in gathering new 
information, developing understanding, and testing new ideas 
as part of local climate change responses. Keyword searches 
indicate that few actions explicitly claim to be “innovative” (see 
Figure 3 above). While many interventions in the sample are 
likely to be considered innovative, it is outside of the scope of 
this research to evaluate the innovativeness of all actions in the 
database. This process would require a more in-depth analysis 
of the respective policy and socio-technical system conditions in 
the local context to identify technological, policy, and other 
social innovations underpinning city activities. 

 

 

 

 

 

 

 

At a regional scale: 

– Monitoring and information gathering actions range from three 
per cent (Middle East and West Asia) to 15 per cent (Eastern 
Europe and Central Asia) of adaptation actions by region. 

– Research and review actions range from five per cent (East 
Asia) to 24 per cent (Latin America and the Caribbean) of 
adaptation actions by region. This category is the most 
common R+I action in the global sample (12 per cent). 

– Feasibility assessment actions range from zero (Eastern 
Europe and Central Asia, Middle East and West Asia) to two 
per cent (South Asia) of adaptation actions by region. This 
category is the least common R+I action in the global sample 
(one per cent). 

– Pilot actions range from zero (Middle East and West Asia) to 
five per cent (Eastern Europe and Central Asia) of mitigation 
actions by region. 

See Table 20 (Appendix B) for a breakdown of findings. 

 

These findings suggest that there is scope for cities to 
integrate R+I activities more substantially in climate 
adaptation action planning. Recognising calls for greater 
investment in urban innovations to support systems 
change, cities can consider how targeted research and 
pilot projects might address complex problems, facilitate 
reflexive governance, and inform pathways to wider 
implementation in collaboration with key stakeholders.  
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City adaptation interventions are categorised by the role 
undertaken by the city authority. While the intervention action 
stage includes very different mechanisms, this categorisation 
does not judge the effectiveness of respective activities 
undertaken by city authorities. 

The most common type of city adaptation intervention in the 
global sample is administration and strategy (20 per cent), 
understood as the development of strategies and 
implementation plans. At a regional level, administration and 
strategy is the most common type of intervention for East Asia 
(20 per cent), North America (28 per cent), Oceania (31 per cent), 
and Southeast Asia (29 per cent). 

The next most common interventions include financing and 
delivery (15 per cent), understood as investment in development 
or direct provision of services, and strategic planning (15 per 
cent), understood as the modification of urban planning 
strategies for implementation. Financing and delivery is the most 
common type of intervention for Africa (21 per cent), Eastern 
Europe and Central Asia (43 per cent), and Middle East and West 
Asia (23 per cent). Strategic planning is the most common type 
of intervention for European Union and Western Europe (21 per 
cent) and Latin America and the Caribbean (32 per cent). 

Cities in the sample are less likely to be providing finance and 
loans (one per cent of the global adaptation sample), while 
provision of grants and incentives constitute three per cent of the 
global adaptation sample. 

Reporting and communication is the most common type of 
intervention for South Asia (34 per cent). 

Advocacy (four per cent in the global mitigation sample) and 
facilitation (e.g. workshops) (five per cent in the global mitigation 
sample) indicate areas where collaboration and intervention are 
needed at higher levels of government and across sectors. 

The least common types of interventions in the global city 
adaptation sample are provision of financing and loans (one per 
cent) and mobilisation of other groups (two per cent).  

Few actions in the global sample describe the cost-effectiveness 
of the intervention: six per cent of actions in the Africa sample, 15 
per cent of actions in the Eastern Europe and Central Asia 
sample, and 59 per cent of actions in the Southeast Asia sample. 

See Tables 21, 22, and 23 (Appendix B) for a breakdown of 
findings. 
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6. ADDITIONAL INSIGHTS ON PURPOSEFUL INNOVATION BY CITIES TO 
ADDRESS GRAND CHALLENGES 

––

6.1 PRIORITY INSIGHTS FOR FUTURE CITY CLIMATE 
ACTION 

In a global survey conducted by GCoM in the first half of 2020 (n 
= 258), city practitioners identified beneficial insights, data, or 
analysis for advancing city climate action (see regional 
distribution below in Figure 5). As part of the survey, 
respondents were asked to select the top three most beneficial 
additional insights, data, or analysis for future climate action in 
their city. The R+I TWG of GCoM previously conducted a gap 
analysis of current research projects undertaken by the city 
networks to determine priority knowledge gaps, which formed 
the basis of the survey question. 

Innovative strategies for financing climate action was most 
commonly selected by city practitioners in the survey, followed 
by generation of city scale data. Respondents from Africa (AFR), 
Eastern Europe and Central Asia (EECA), European Union and 
Western Europe (EUWE), Middle East and West Asia (MEWA), 
North America (NA) and Southeast Asia (SEA) all ranked 
innovative strategies for financing climate action the most 
beneficial additional insights for future climate action. 
Respondents from Latin America and the Caribbean (LAC) 
ranked generation of city-scale data the most beneficial 
additional insights for future climate action. 

Figure 6 on the next page summarises the survey results on city 
R+I priorities by region against the R+I TWG priorities, linked to 
the relevant categories of the Global Research and Action 
Agenda for Cities and Climate Change (GRAA). Priorities six and 
seven were not commonly identified by city practitioners. 

 

 

6.2 LESSONS FROM CITY RESPONSES TO COVID-19 

The COVID-19 pandemic has presented new and exacerbated 
challenges for municipal authorities across multiple governance 
domains. Global city networks have highlighted emergency 
governance innovations in new decision-making and citizen 
engagement processes and infrastructure provision by cities 
(Davis and Willis, 2020). City networks are also playing key roles 
in synthesising and distributing knowledge and insights from 
and for city practitioners, while convening city decision-makers 
and facilitating agenda setting (C40, 2020; EUROCITIES, 2020; 
GCoM, 2020; ICLEI, 2020; UN-Habitat, 2020a, 2020b; UCLG, 2020).  

City network reporting and knowledge sharing through this 
period highlights that cities play a role in emergency response 
across intersecting domains of governance, research and 
knowledge, infrastructure and technology, and economic 
development. A preliminary sample of over 100 city activities 
reported publicly by city networks (including C40, EUROCITIES, 
GCoM, ICELI, and UCLG) globally in the first half of 2020 was 
identified based on a randomised list of GCoM signatories. 
Content analysis involved text searches of city names referenced 
in city network articles and reports (published online) and 
thematic coding of activity types.  

These examples, summarised in Figure 6 below, point to 
important lessons to be drawn from COVID-19 for future city 
climate action: the value of climate action that improves public 
health and economic recovery and multilevel coordination and 
collaboration to drive systems change between levels of 
government, financial institutions, other domestic and 
international stakeholders, and communities. Further research 
is needed to determine the extent to which cities are 
establishing new measures or repurposing or speeding up the 
delivery of existing measures, and how local needs and priorities 
shape regional differences in city authority responses and 
willingness to innovate. At a regional level, this knowledge can 
highlight potential synergies for cities developing climate action 
and implementation plans, and support advocacy by city 
networks and regional covenants for public and private 
investment in local action in line with local needs. 

 

 

FIGURE 5: NUMBER OF CITY PRACTITIONERS WHO 
COMPLETED GCOM’S TOOLS AND DECISION-MAKING 
SURVEY IN THE FIRST HALF OF 2020. 
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Regional distribution of city respondents in GCoM's 
Tools and Decision-making Survey (2020)



21 
 
 
 

 

FIGURE 6: PRIORITY INSIGHTS MOST COMMONLY IDENTIFIED BY CITY PRACTITIONERS IN GCOM’S TOOLS AND DECISION-MAKING SURVEY (2020). THESE INSIGHTS WERE 
PREVIOUSLY IDENTIFIED AND RANKED BY GCOM’S R+I TWG IN 2019 AND RELATE TO THE GLOBAL RESEARCH AND ACTION AGENDA (GRAA) TOPICAL AREAS, CROSS-CUTTING 
THEMES, AND DELIVERY APPROACHES. FIGURES IN BRACKETS INDICATE TOTAL SELECTIONS BY SURVEY RESPONDENTS. REGIONS INCLUDE AFRICA (AFR), EAST ASIA (EA), 
EASTERN EUROPE AND CENTRAL ASIA (EECA), EUROPEAN UNION AND WESTERN EUROPE (EUWE), LATIN AMERICA AND THE CARIBBEAN (LAC), MIDDLE EAST AND WEST ASIA 
(MEWA), NORTH AMERICA (NA), OCEANIA (OCE), SOUTH ASIA (SA), AND SOUTHEAST ASIA (SEA).  
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FIGURE 7: CITY EMERGENCY RESPONSE TYPES AND EXAMPLES IDENTIFIED IN CITY NETWORK REPORTING ON COVID-19 IN THE FIRST HALF OF 2020. 
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7. CONCLUSIONS AND NEXT STEPS 

–– 

Research and innovation (R+I) drive social and technical systems 
change through the application of new ideas, knowledge, 
products, processes, and policies (Edler and Fagerberg, 2017; 
Schot and Steinmueller, 2018; Howaldt et al., 2018). R+I is 
operationalised as a method of problem-solving to address 
ecological and social challenges in cities (OECD, 2019; Voytenko 
et al., 2016).  

Our research sought to understand, at a regional scale, how 
cities approach research and innovation as part of their climate 
change action strategies. Building on the Global City Research 
and Action Agenda and the Innovate4Cities Research and 
Innovation Strategy, the findings represent a regional overview 
of trends in city climate action planning as well as knowledge 
gaps identified and R+I activities undertaken by municipalities in 
2020. Aggregating city climate action data by region can support 
multi-scalar coordination between cities and other levels of 
government as well as improved advocacy for investment, policy 
change, and partnerships with private and civil sectors.  

The research findings presented in this report elevate city 
perspectives at a regional scale, globally, to inform the work of 
city networks in supporting cities to implement climate actions. 
This research recognises the need for cities of various sizes and 
capabilities to work collectively to achieve climate change 
objectives, while attending to institutional, social, and 
environmental differences across regions. 

The findings also provide a valuable knowledge base for 
researchers and practitioners to identify, understand, and 
advocate for research and innovation as problem-solving – or 
purposeful innovation – in the context of city climate action. This 
evidence aligns with emerging agendas on mission-oriented 
innovation policy (e.g. Mazzucato, 2021) and Mission Innovation, 
a global initiative of national governments to advance energy 
transitions. Our research demonstrates the role of cities as key 
implementation partners to achieve national and global 
commitments, testbeds for novel approaches to systemic 
challenges, and key authorities in setting the agenda for 
research and action in line with local needs and priorities. 

This work ultimately provides a foundation for cities and 
regional partners from which to consider: 

– Where research and innovation is needed to support city 
action in high impact emissions sectors and significant 
climate hazards; 

– Opportunities for peer-to-peer learning and collaboration 
within and between regions, reflecting common focuses on 
climate problems, and 

– Pathways to leverage multilevel governance coordination, 
international investment, and advocacy at a regional scale. 

City authority and capacity to influence systems change will vary 
across regions due to institutional and cultural differences, 
including legislative authority and access to resources. City 
climate action must also address intersecting socio-economic 
challenges, highlighted and exacerbated by the ongoing COVID-
19 pandemic. Identifying synergies between climate action and 
public health and wellbeing, social equity, and economic 
recovery is firmly on the policy agenda for cities (C40, 2020; 
GCoM, 2020). It is critical that cities are supported to address the 
scale and scope of climate change drivers and impacts and to 
develop effective interventions relevant to the local context, 
bridging the gap between ambition and implementation.  

Further research is needed to better understand the scale of 
impact of existing city climate actions relative to the accuracy 
and robustness of climate change modelling and prioritisation. 
Contextualised analysis and documentation will strengthen 
knowledge sharing between cities and through city networks to 
meet global commitments and climate imperatives over the 
next decade. Further work is also needed to understand 
multilevel governance linkages, how climate action plans align 
with long-term municipal visions, budgeting, and urban 
development, and how co-benefits are defined and achieved as 
valuable drivers and outcomes for integrated policy-making, 
accounting for the cost of inaction and shared values. 

A key next step is to engage with regional city network partners 
and member cities to review and elaborate on the research and 
innovation needs for city climate action in the region and to 
identify pathways to accelerate implementation of the city 
research and action agenda. Regional deep dive workshops will 
seek to better understand how R+I can support climate action 
implementation, where action is lacking relative to urgent 
climate problems, and how cities can be supported to lead R+I, 
in line with regional priorities and needs. This work will 
contribute to the upcoming Innovate4Cities Conference in 
October 2021 as a key milestone ahead of the 26th UN Climate 
Change Conference (COP 26) in November 2021. 

 

http://mission-innovation.net/about-mi/overview/
https://www.globalcovenantofmayors.org/research-innovation/
https://ukcop26.org/
https://ukcop26.org/
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APPENDIX A: CITY CLIMATE STRATEGY SAMPLE BY REGION 

–– 

TABLE 9: RANDOM SAMPLE OF CITY CLIMATE STRATEGIES BY REGION COMPRISING CITY CLIMATE ACTION 
DATABASE 

Region City, Country Strategy (date) 
Africa Moroni, Comoros Action Plan for Climate Change Adaptation (2019) 

Moroni Climate Change Mitigation Action Plan (2019) 
Nacala, Mozambique Nacala Climate Change Adaptation Action Plan (2019) 

Nacala Climate Change Mitigation Action Plan (2019) 
Cape Town, South Africa Climate Change Policy (2017) 
Durban, South Africa Durban Climate Action Plan (2019) 
Kampala, Uganda Kampala Climate Change Action (2016) 

East Asia Hong Kong, Hong Kong Special Administrative 
Region 

Hong Kong’s Climate Action Plan 2030+ (2017) 

Kaohsiung, Chinese Taipei Mitigation and Adaptation Strategies and Actions in 
Kaohsiung City (2019) 

Tainan, Chinese Taipei Climate Action: Tainan City (Chapter 4, Coping 
Mechanisms and Collective Action) (2016) 

Taoyuan, Chinese Taipei Taoyuan City Climate Change Adaptation Plan (2017) 
Hiroshima, Japan Hiroshima City Action Plan for Global Warming 

Countermeasures (Executive Summary) (2017) 
Kitakyushu, Japan The Kitakyushu City Basic Environment Plan (2017) 
Tokyo, Japan Tokyo Climate Change Adaptation Policy (2017) 

Zero Emission Tokyo Strategy (2019) 
Yokohama, Japan Yokohama City Climate Change Adaptation Strategy 

Outline (2017) 
Yokohama City Action Plan for Global Warming 
Countermeasures (2018) 
Yokohama City Strategy on the Use of Renewable Energy 
(Outline) (2020) 

Ulaanbaatar, Mongolia Green Development Strategic Action Plan (2018) 
Eastern Europe 
and Central Asia 

Tirana, Albania Green City Action Plan of Tirana (2018) 
Gyumri, Armenia Green City Action Plan for City of Gyumri (2019) 
Sarajevo, Bosnia and Herzegovina Green Cantonal Action Plan for Sarajevo (2019) 
Tbilisi, Georgia Green City Action Plan (2017) 
Astana, Kazakhstan Municipal Energy Efficiency Plan for the City of Astana 

(2017) 
Balti, Moldova Sustainable Energy and Climate Action Plan (SECAP) 

(2016) 
Skopje, North Macedonia Resilient Skopje: Climate Change Strategy (2017) 
Zhytomyr, Ukraine Sustainable Urban Mobility Plan Zhytomyr (2019) 

European Union 
and Western 
Europe 

Gladsaxe, Denmark Action plan for climate change adaptation (2018) 
Espoo, Finland The Espoo Story (2017) 
Turku, Finland Turku Climate Plan 2029 (2018) 
Paris, France Paris Climate Action Plan (2018) 
Berlin, Germany Berlin Energy and Climate Protection Programme 2030 

(2019) 
Reykjavik, Iceland City of Reykjavik’s Climate Policy (2016) 
The Hague, The Netherlands Memorandum on Sustainability: Clean energy in a green 

city (2019) 
Oslo, Norway Climate and Energy Strategy for Oslo (2016) 
Guimara, Portugal Application for the European Green Capital Award 2020 

(2017) 
Lisbon, Portugal Sustainable Energy and Climate Action Plan (2018) 
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Barcelona, Spain Climate Plan 2018-2030 (2018) 
Malmö, Sweden Long term implementation of the 2030 Agenda in the City 

of Malmö (2018) 
Stockholm, Sweden The Stockholm Environment Programme 2016-2019 (2016) 

Strategy for a fossil-fuel free Stockholm by 2040 (2016) 
Uppsala, Sweden Energy Programme 2050 (2018) 
Bournemouth, Christchurch, and Poole (BCP), 
United Kingdom (UK) 

Response to Climate and Ecological Emergency (2019) 

Leicester, United Kingdom (UK) Leicester’s Sustainability Action Plan 2016-2019 (2018) 
Latin America and 
the Caribbean 

Rio de Janeiro, Brazil Climate Change Adaptation Strategy for the City of Rio de 
Janeiro (2016) 

Middle East and 
West Asia 

Duhok, Iraq Sustainable Energy Action Plan (SEAP) (2018) 
Erbil, Iraq Sustainable Energy Action Plan (SEAP) (2018) 
Sulaymaniyah, Iraq Sustainable Energy Action Plan (SEAP) (2018) 
Amman, Jordan The Amman Climate Plan: A Vision for 2050 Amman (2019) 
Aqaba, Jordan Sustainable Energy and Climate Action Plan for Aqaba 

Special Economic Zone Authority 
Irbid, Jordan Sustainable Energy & Climate Action Plan (SECAP) (2017) 
Karak, Jordan Sustainable Energy & Climate Action Plan (SECAP) (2016) 
Hebron, Palestine Sustainable Energy Action Plan (SEAP) (2016) 
Nablus, Palestine Sustainable Energy Action Plan (SEAP) (2016) 
Tulkarem, Palestine Sustainable Energy Action Plan (SEAP) (2016) 
Bursa, Turkey Bursa Sustainable Energy and Climate Change Adaptation 

Plan (2017) 
Gaziantep, Turkey Climate Change Action Plan of Gaziantep (Executive 

Summary) (2016) 
Istanbul, Turkey Istanbul Climate Change Action Plan (Summary Report) 

(2018) 
North America Edmonton, Canada Climate Resilient Edmonton: Adaptation Strategy and 

Action Plan (2018) 
 Energy Transition Strategy (2018) 
Saskatoon, Canada The Low Emissions Community Plan (2019) 
Toronto, Canada TransformTO: Climate Action for a Health, Equitable & 

Prosperous Toronto (2018) 
Vancouver, Canada Climate Change Adaptation Strategy (2018) 
Windsor, Canada Windsor’s Community Energy Plan (2017) 
Anchorage, USA Climate Action Plan (2019) 
Boston, USA Climate Ready Boston (Executive Summary) (2016) 
Cincinnati, USA 2018 Green Cincinnati Plan (2018) 
Knoxville, USA Energy & Sustainability Initiative: 2017 Work Plan & 

Emissions Inventory Update (2017) 
Philadelphia, USA Greenworks: A Vision for a Sustainable Philadelphia (2016) 
Pittsburgh, USA Climate Action Plan (2017) 
Rochester, USA Rochester Climate Action Plan (2017) 
Salt Lake City, USA Climate Positive 2040 (2017) 
Santa Monica, USA Climate Action & Adaptation Plan (2019) 
St. Petersburg, USA Realizing Resilience (2017) 

Oceania ACT, Australia ACT Climate Change Adaptation Strategy (2016) 
Hobart, Australia Energy Savings Action Plan 2018-20 (2018) 
Maribyrnong, Australia Climate Emergency Strategy 2020-2025 (2020) 
Melbourne (City), Australia Climate Change Adaptation Strategy Refresh (2017) 

Climate Change Mitigation Strategy to 2050 (2018) 
Moreland, Australia Zero Carbon Moreland: Climate Emergency Action Plan 

(2019) 
Port Phillip, Australia Act and Adapt: Sustainable Environment Strategy 2018-28 

(2018) 
Sydney (City), Australia  Environmental Action 2016-2021 (2017) 
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Tweed, Australia Climate Change Management Policy (2020) 
Wollongong, Australia Draft Climate Change Mitigation Plan 2020 (2020) 
Auckland, New Zealand Te Tāruke-ā-Tāwhiri: Auckland’s Climate Action 

Framework (2019) 
Dunedin, New Zealand Te Ao Turoa – The Natural World: Dunedin’s Environment 

Strategy 2016-2026 (2016) 
Rotorua, New Zealand Mahere Tauhohe Huarere: Rotorua Climate Action Plan 

(2020) 
Wellington, New Zealand Te Atakura: First to Zero (Draft) (2019) 
Honiara, Solomon Islands Honiara Urban Resilience & Climate Action Plan (2016) 

South Asia Ahmedabad, India Ahmedabad Heat Action Plan (2019) 
Nagpur, India Comprehensive Mobility Plan for Nagpur (2018) 
Patna, India Comprehensive Clean Air Action Plan for the City of Patna 

(2019) 
Rajkot, India Climate Resilient Cities Action Plan (2018) 
Surat, India Surat Heat Wave Action Plan (2018) 
Karachi, Pakistan Karachi Heatwave Management Plan: A Guide to Planning 

and Response (2018) 
Southeast Asia Kendari, Indonesia Green City Action Plan 2035 (2016) 

Muntinlupa, The Philippines Muntinlupa Climate Change Action Plan 2017-2027 (2017) 
Pasig, The Philippines Pasig City Local Climate Change Action Plan 2016-2026 

(2016) 
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APPENDIX B: AGGREGATE DATA BY REGION FOR GLOBAL SAMPLE 

–– 

TABLE 10: SUMMARY STATISTICS OF CITY CLIMATE CHANGE MITIGATION ACTION CHARACTERISTICS IN THE GLOBAL STRATEGY SAMPLE BY REGION, INCLUDING REGIONAL 
DISTRIBUTIONS OF THE DATA.  

 
Mitigation actions that 

target an emissions 
sector 

Targeted actions that 
quantify the target 
emissions sector 

Targeted actions that 
quantify business as 

usual sector emissions 
trajectories (projected) 

Actions that quantify the 
emissions reduction 

potential of the action 

Actions that estimate 
action uptake 

Regional distribution of random sample (number) 

Region % Number % Number % Number % Number % Number Cities Countries Strategies 
Total 

mitigation 
actions 

Average 
no. 

actions 
per 

strategy 
(whole 

numbers) 

Total 
mitigation 

actions 
(% global 
sample) 

Africa 79% 198 71% 180 61% 156 0% 8 0% 0 5 4 5 252 50 5% 

East Asia 85% 431 44% 222 22% 112 11% 58 3% 15 9 4 10 508 51 10% 

Eastern Europe and Central 
Asia 

72% 304 30% 127 24% 100 37% 156 21% 92 8 8 8 425 53 9% 

European Union and Western 
Europe 

73% 693 25% 240 5% 50 0% 3 3% 38 16 11 17 944 56 19% 

Latin America and the 
Caribbean 

          0 0 0    

Middle East and West Asia 99% 1093 99% 1091 99% 1091 74% 817 2% 25 13 4 13 1099 85 22% 

North America 63% 457 10% 75 2% 11 0% 0 0% 3 13 2 13 721 55 15% 

Oceania 64% 519 9% 75 5% 41 1% 5 0% 1 12 3 12 807 67 16% 

South Asia 87% 82 56% 53 30% 28 4% 4 55% 52 3 1 3 94 31 2% 

Southeast Asia 74% 87 0% 0 0% 0 0% 0 1% 2 3 2 3 117 39 2% 

Total (global sample) 78% 3864 42% 2063 32% 1589 21% 1051 5% 228 82 39 84 4967 59 100% 
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TABLE 11: BREAKDOWN OF (TARGETED) MITIGATION ACTIONS BY TARGET EMISSIONS SECTOR, RELATIVE TO GLOBAL FIGURES AND REGIONAL DISTRIBUTION OF THE 
SAMPLE, PART 1 (CONTINUED NEXT PAGE). 

 Residential emissions 
(targeted actions) 

 
Residential and 

commercial 
emissions (targeted 

actions) 

Commercial and 
institutional 

emissions (targeted 
actions) 

Local government 
emissions (targeted 

actions) 

Combined total 
residential emissions 

(targeted actions) 

Combined total 
commercial 

emissions (targeted 
actions) 

Regional distribution of random sample (number) 

Region % Number 

 

% Number % Number % Number % Number % Number Cities Countries Strategies 
Total 

mitigation 
actions 

Total 
mitigation 

actions 
(% global 
sample) 

Africa 27% 53  20% 51 9% 17 24% 48 53% 104 34% 68 5 4 5 252 5% 

East Asia 34% 145  12% 53 18% 76 14% 62 46% 198 30% 129 9 4 10 508 10% 

Eastern Europe and Central Asia 66% 201  2% 6 5% 15 15% 46 68% 207 7% 21 8 8 8 425 9% 

European Union and Western Europe 28% 197  8% 58 16% 110 26% 179 37% 255 26% 179 16 11 17 944 19% 

Latin America and the Caribbean              0 0 0   

Middle East and West Asia 22% 237  3% 31 35% 383 36% 397 25% 268 38% 414 13 4 13 1099 22% 

North America 14% 63  8% 38 12% 55 34% 156 22% 101 20% 93 13 2 13 721 15% 

Oceania 16% 85  25% 131 9% 47 36% 185 42% 216 34% 178 12 3 12 807 16% 

South Asia 56% 46  15% 12 2% 2 10% 8 71% 58 17% 14 3 1 3 94 2% 

Southeast Asia 3% 3  26% 23 10% 9 28% 24 30% 26 37% 32 3 2 3 117 2% 

Total (global sample) 27% 1030  10% 403 18% 714 29% 1105 37% 1433 29% 1128 82 39 84 4967 100% 
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TABLE 12: BREAKDOWN OF (TARGETED) MITIGATION ACTIONS BY TARGET EMISSIONS SECTOR, RELATIVE TO GLOBAL FIGURES AND REGIONAL DISTRIBUTION OF THE 
SAMPLE. 

 Industrial emissions 
(targeted actions) 

Commercial and 
industrial emissions 

(targeted actions) 

Agricultural emissions 
(targeted actions) 

Multiple emissions 
sectors (targeted 

actions) 

Other emissions sectors 
(targeted actions) 

Regional distribution of random sample (number) 

Region % Number % Number % Number % Number % Number Cities Countries Strategies 
Total 

mitigation 
actions 

Total 
mitigation 
actions (% 

global 
sample) 

Africa 3% 5 0% 0 0% 0 11% 22 1% 2 5 4 5 252 5% 

East Asia 5% 20 0% 0 0% 2 16% 69 1% 4 9 4 10 508 10% 

Eastern Europe and Central Asia 2% 6 0% 0 0% 0 10% 30 0% 0 8 8 8 425 9% 

European Union and Western Europe 2% 12 2% 11 1% 6 14% 98 3% 22 16 11 17 944 19% 

Latin America and the Caribbean           0 0 0   

Middle East and West Asia 0% 2 0% 0 1% 16 2% 27 0% 0 13 4 13 1099 22% 

North America 2% 9 0% 0 0% 1 29% 133 0% 2 13 2 13 721 15% 

Oceania 2% 8 0% 0 2% 9 10% 52 0% 2 12 3 12 807 16% 

South Asia 2% 2 0% 0 0% 0 15% 12 0% 0 3 1 3 94 2% 

Southeast Asia 3% 3 0% 0 5% 4 22% 19 2% 2 3 2 3 117 2% 

Total (global sample) 2% 67 0% 11 1% 38 12% 462 1% 34 82 39 84 4967 100% 
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TABLE 13: DISTRIBUTION OF CITY MITIGATION ACTIONS BY ACTION STAGE FOR EACH REGION, RELATIVE TO GLOBAL FIGURES AND REGIONAL DISTRIBUTION OF THE SAMPLE.  

 
Monitoring and 

information 
gathering (R+I) 

Commitment 
Research / 
review (R+I) 

Proposed / 
suggested 

Feasibility 
assessment (R+I) 

Pilot (R+I) Intervention Unclear Regional distribution (number) 

Region % No. % No. % No. % No. % No. % No. % No. % No. Cities Countries Strategies 
Total 

mitigation 
actions 

Total 
mitigation 

actions  
(% global 
sample) 

Africa 8% 19 26% 66 7% 17 4% 10 0% 0 1% 2 53% 133 2% 5 5 4 5 252 5% 

East Asia 2% 12 1% 7 6% 31 1% 6 1% 6 1% 4 87% 440 0% 2 9 4 10 508 10% 

Eastern Europe and Central 
Asia 

6% 26 8% 34 3% 14 0% 1 0% 1 2% 10 79% 336 1% 3 8 8 8 425 9% 

European Union and Western 
Europe 

2% 20 11% 106 13% 120 0% 2 1% 9 1% 13 69% 655 2% 19 16 11 17 944 19% 

Latin America and the 
Caribbean 

                0 0 0   

Middle East and West Asia 9% 95 1% 9 6% 66 0% 0 1% 7 2% 24 81% 891 1% 7 13 4 13 1099 22% 

North America 5% 33 1% 9 12% 84 1% 4 2% 16 2% 14 75% 541 3% 20 13 2 13 721 15% 

Oceania 2% 20 3% 27 19% 153 2% 20 1% 12 1% 12 70% 562 0% 1 12 3 12 807 16% 

South Asia 4% 4 9% 8 0% 0 0% 0 0% 0 0% 0 87% 82 0% 0 3 1 3 94 2% 

Southeast Asia 4% 5 15% 18 4% 5 0% 0 7% 8 0% 0 61% 71 9% 10 3 2 3 117 2% 

Total (global sample) 5% 234 6% 284 10% 490 1% 43 1% 59 2% 79 75% 3711 1% 67 82 39 84 4967 100% 
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TABLE 14: DISTRIBUTION OF CITY MITIGATION INTERVENTIONS BY TYPE FOR EACH REGION, RELATIVE TO GLOBAL FIGURES AND REGIONAL DISTRIBUTION OF THE SAMPLE, 
PART 1 (CONTINUED NEXT PAGE). 

 Administration and strategy Advocacy Education 
Facilitation (e.g. 

workshops) 
Regional distribution (number) 

Region % Number % Number % Number % Number Cities Countries Strategies 

Africa 20% 26 4% 5 12% 16 7% 9 5 4 5 

East Asia 9% 38 8% 32 18% 78 6% 25 9 4 10 

Eastern Europe and Central Asia 18% 62 1% 3 7% 23 1% 4 8 8 8 

European Union and Western Europe 14% 91 10% 64 11% 69 4% 24 16 11 17 

Latin America and the Caribbean         0 0 0 

Middle East and West Asia 15% 130 1% 8 19% 169 2% 22 13 4 13 

North America 27% 145 4% 22 12% 66 1% 8 13 2 13 

Oceania 17% 97 11% 61 13% 74 2% 12 12 3 12 

South Asia 5% 4 0% 0 4% 3 0% 0 3 1 3 

Southeast Asia 7% 5 11% 8 21% 15 3% 2 3 2 3 

Total (global sample) 16% 598 5% 203 14% 513 3% 106 82 39 84 
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TABLE 15: DISTRIBUTION OF CITY MITIGATION INTERVENTIONS BY TYPE FOR EACH REGION, RELATIVE TO GLOBAL FIGURES AND REGIONAL DISTRIBUTION OF THE SAMPLE, 
PART 2 (CONTINUED NEXT PAGE). 

 Financing and delivery 
Financing and loans, 

provision of 
Grants or incentive 

schemes, provision of 
Mobilisation of other 

groups 

New implementation of 
existing policy or 

regulation 
Regional distribution (number) 

Region % Number % Number % Number % Number % Number Cities Countries Strategies 

Africa 30% 40 0% 0 3% 4 2% 2 5% 6 5 4 5 

East Asia 11% 49 0% 1 14% 63 0% 1 4% 18 9 4 10 

Eastern Europe and Central Asia 47% 158 0% 0 4% 15 0% 0 5% 16 8 8 8 

European Union and Western Europe 18% 119 2% 14 5% 35 1% 5 3% 20 16 11 17 

Latin America and the Caribbean           0 0 0 

Middle East and West Asia 30% 270 0% 0 2% 17 0% 1 9% 78 13 4 13 

North America 16% 87 2% 10 7% 38 1% 6 1% 5 13 2 13 

Oceania 19% 107 1% 7 4% 20 3% 16 2% 13 12 3 12 

South Asia 62% 51 0% 0 4% 3 0% 0 5% 4 3 1 3 

Southeast Asia 30% 21 0% 0 8% 6 3% 2 10% 7 3 2 3 

Total (global sample) 24% 902 1% 32 5% 201 1% 33 5% 167 82 39 84 
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TABLE 16: DISTRIBUTION OF CITY MITIGATION INTERVENTIONS BY TYPE FOR EACH REGION, RELATIVE TO GLOBAL FIGURES AND REGIONAL DISTRIBUTION OF THE SAMPLE, 
PART 3. 

 New policy or regulation, 
development of 

Reporting and 
communication 

Strategic planning 
(modifying to facilitate 

implementation) 
Undefined 

Actions that describe 
the cost-effectiveness 

of the intervention 
Regional distribution (number) 

Region % Number % Number % Number % Number % Number Cities Countries Strategies 

Africa 5% 6 2% 3 11% 15 1% 1 32% 42 5 4 5 

East Asia 5% 21 1% 4 16% 70 9% 39 0% 0 9 4 10 

Eastern Europe and Central Asia 5% 18 2% 7 8% 26 1% 4 34% 114 8 8 8 

European Union and Western Europe 6% 38 2% 16 18% 118 6% 42 0% 0 16 11 17 

Latin America and the Caribbean           0 0 0 

Middle East and West Asia 8% 74 0% 1 8% 69 6% 52 0% 0 13 4 13 

North America 11% 62 0% 1 11% 62 5% 29 6% 30 13 2 13 

Oceania 7% 39 1% 8 11% 64 8% 40 4% 24 12 3 12 

South Asia 2% 2 2% 2 4% 3 12% 10 24% 20 3 1 3 

Southeast Asia 3% 2 0% 0 3% 2 1% 1 0% 0 3 2 3 

Total (global sample) 7% 262 1% 42 12% 429 6% 218 6% 230 82 39 84 
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TABLE 17: SUMMARY STATISTICS OF CITY CLIMATE CHANGE ADAPTATION ACTION CHARACTERISTICS IN THE GLOBAL STRATEGY SAMPLE BY REGION, INCLUDING REGIONAL 
DISTRIBUTIONS OF THE DATA.  

 
Adaptation actions 
linked to a climate 

hazard 

Actions that identify the 
likelihood of the climate 

hazard occurring 

Actions that identify the 
significance of the 

climate hazard impacts 

Actions that estimate 
the revised likelihood of 

the climate hazard 
resulting from the action 

Actions that estimate 
the revised significance 

of the climate hazard 
resulting from the action 

Regional distribution of random sample (number) 

Region % Number % Number % Number % Number % Number Cities Countries Strategies 
Total 

adaptation 
actions 

Average 
no. 

actions 
per 

strategy 
(whole 

numbers) 

Total 
adaptation 
actions (% 

global 
sample) 

Africa 38% 98 19% 48 17% 44 2% 4 0% 0 5 4 5 258 52 9% 

East Asia 52% 123 18% 42 28% 66 0% 0 0% 0 9 4 11 236 21 8% 

Eastern Europe and Central 
Asia 

36% 70 0% 0 0% 0 0% 0 0% 0 6 6 6 193 32 6% 

European Union and Western 
Europe 

21% 116 9% 49 9% 49 9% 49 9% 49 14 11 15 548 37 18% 

Latin America and the 
Caribbean 

53% 111 53% 111 53% 111 0% 0 0% 0 1 1 1 208 208 7% 

Middle East and West Asia 61% 77 5% 6 5% 6 0% 0 0% 0 6 2 6 127 21 4% 

North America 29% 129 13% 60 14% 61 0% 0 0% 0 14 2 14 451 32 15% 

Oceania 29% 169 13% 78 11% 62 0% 0 7% 41 13 3 13 587 45 19% 

South Asia 100% 198 100% 198 100% 198 0% 0 0% 0 3 2 3 198 66 7% 

Southeast Asia 57% 130 0% 0 10% 22 0% 0 0% 0 3 2 3 228 76 8% 

Total (global sample) 40% 1221 20% 592 20% 619 2% 53 3% 90 74 37 77 3034 39 100% 

 

  



36 
 
 
 

TABLE 18: BREAKDOWN OF (TARGETED) ADAPTATION ACTIONS BY TARGET CLIMATE HAZARD, RELATIVE TO GLOBAL FIGURES AND REGIONAL DISTRIBUTION OF THE SAMPLE, 
PART 1 (CONTINUED NEXT PAGE). 

 Biological hazards Chemical change 
Extreme cold 
temperature 

Extreme hot 
temperature 

Extreme precipitation Fire Regional distribution of random sample (number) 

Region % Number % Number % Number % Number % Number % Number Cities Countries Strategies 
Total 

adaptation 
actions 

Total 
adaptation 
actions (% 

global 
sample) 

Africa 12% 12 0% 0 0% 0 11% 11 6% 6 0% 0 5 4 5 258 9% 

East Asia 3% 4 0% 0 0% 0 25% 31 1% 1 0% 0 9 4 11 236 8% 

Eastern Europe and Central Asia 0% 0 1% 1 0% 0 6% 4 3% 2 0% 0 6 6 6 193 6% 

European Union and Western Europe 0% 0 0% 0 0% 0 47% 54 3% 4 1% 6 14 11 15 548 18% 

Latin America and the Caribbean 0% 0 0% 0 0% 0 35% 39 5% 6 0% 0 1 1 1 208 7% 

Middle East and West Asia 1% 1 0% 0 0% 0 34% 26 0% 0 2% 2 6 2 6 127 4% 

North America 2% 3 1% 6 0% 1 22% 28 8% 10 2% 10 14 2 14 451 15% 

Oceania 7% 12 0% 0 0% 0 28% 47 0% 0 1% 8 13 3 13 587 19% 

South Asia 0% 0 0% 0 0% 0 100% 198 0% 0 0% 0 3 2 3 198 7% 

Southeast Asia 2% 2 0% 1 0% 0 29% 38 0% 0 0% 0 3 2 3 228 8% 

Total (global sample) 3% 34 1% 8 0% 1 39% 476 2% 29 2% 26 74 37 77 3034 100% 
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TABLE 19: BREAKDOWN OF (TARGETED) ADAPTATION ACTIONS BY TARGET CLIMATE HAZARD, RELATIVE TO GLOBAL FIGURES AND REGIONAL DISTRIBUTION OF THE SAMPLE, 
PART 2. 

 Flood and sea level rise  Mass movement 
Storms and extreme 

wind 
Water scarcity and 

drought 
Other climate hazards 

(targeted actions) 
Regional distribution of random sample (number) 

Region % Number % Number % Number % Number % Number Cities Countries Strategies 
Total 

adaptation 
actions 

Total 
adaptation 
actions (% 

global 
sample) 

Africa 30% 29 9% 9 13% 13 12% 12 6% 6 5 4 5 258 9% 

East Asia 36% 44 5% 6 6% 7 23% 28 2% 2 9 4 11 236 8% 

Eastern Europe and Central Asia 49% 34 0% 0 0% 0 36% 25 6% 4 6 6 6 193 6% 

European Union and Western Europe 13% 15 0% 0 0% 0 22% 26 9% 11 14 11 15 548 18% 

Latin America and the Caribbean 57% 63 0% 0 3% 3 0% 0 0% 0 1 1 1 208 7% 

Middle East and West Asia 10% 8 4% 3 0% 0 48% 37 0% 0 6 2 6 127 4% 

North America 29% 38 0% 0 9% 11 7% 9 10% 13 14 2 14 451 15% 

Oceania 30% 50 1% 1 2% 3 24% 40 5% 8 13 3 13 587 19% 

South Asia 0% 0 0% 0 0% 0 0% 0 0% 0 3 2 3 198 7% 

Southeast Asia 58% 76 0% 0 10% 13 0% 0 0% 0 3 2 3 228 8% 

Total (global sample) 29% 357 2% 19 4% 50 14% 177 4% 44 74 37 77 3034 100% 
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TABLE 20: DISTRIBUTION OF CITY ADAPTATION ACTIONS BY ACTION STAGE FOR EACH REGION, RELATIVE TO GLOBAL FIGURES AND REGIONAL DISTRIBUTION OF THE 
SAMPLE.  

 
Monitoring and 

information 
gathering (R+I) 

Commitment 
Research / 
review (R+I) 

Proposed / 
suggested 

Feasibility 
assessment (R+I) 

Pilot (R+I) Intervention Unclear Regional distribution (number) 

Region % No. % No. % No. % No. % No. % No. % No. % No. Cities Countries Strategies 
Total 

adaptation 
actions 

Total 
adaptation 
actions (% 

global 
sample) 

Africa 7% 17 35% 91 8% 21 4% 10 0% 1 1% 3 43% 111 2% 4 5 4 5 258 9% 

East Asia 6% 14 13% 30 5% 12 1% 3 1% 2 1% 2 72% 171 1% 2 9 4 11 236 8% 

Eastern Europe and Central 
Asia 

15% 28 15% 28 7% 14 0% 0 0% 0 5% 9 59% 113 1% 1 6 6 6 193 6% 

European Union and Western 
Europe 

4% 24 7% 39 13% 69 0% 0 0% 1 1% 4 57% 310 18% 101 14 11 15 548 18% 

Latin America and the 
Caribbean 

10% 21 1% 3 24% 49 2% 4 1% 2 0% 1 62% 128 0% 0 1 1 1 208 7% 

Middle East and West Asia 3% 4 6% 7 6% 7 0% 0 0% 0 0% 0 86% 109 0% 0 6 2 6 127 4% 

North America 4% 19 3% 13 12% 53 4% 19 0% 2 1% 6 73% 328 2% 11 14 2 14 451 15% 

Oceania 5% 27 9% 51 16% 92 1% 5 1% 3 1% 5 68% 397 1% 7 13 3 13 587 19% 

South Asia 9% 17 1% 1 9% 18 1% 1 2% 3 1% 2 75% 149 4% 7 3 2 3 198 7% 

Southeast Asia 6% 14 6% 13 11% 25 3% 6 1% 3 3% 6 64% 145 7% 16 3 2 3 228 8% 

Total (global sample) 6% 185 9% 276 12% 360 2% 48 1% 17 1% 38 65% 1961 5% 149 74 37 77 3034 100% 

 

  



39 
 
 
 

TABLE 21: DISTRIBUTION OF CITY ADAPTATION INTERVENTIONS BY TYPE FOR EACH REGION, RELATIVE TO GLOBAL FIGURES AND REGIONAL DISTRIBUTION OF THE SAMPLE, 
PART 1 (CONTINUED NEXT PAGE). 

 Administration and strategy Advocacy Education 
Facilitation (e.g. 

workshops) 
Regional distribution (number) 

Region % Number % Number % Number % Number Cities Countries Strategies 

Africa 9% 10 5% 6 11% 12 10% 11 5 4 5 

East Asia 20% 34 3% 5 17% 29 4% 7 9 4 11 

Eastern Europe and Central Asia 15% 17 1% 1 4% 4 4% 5 6 6 6 

European Union and Western Europe 15% 47 6% 20 10% 31 6% 18 14 11 15 

Latin America and the Caribbean 9% 11 1% 1 9% 11 12% 15 1 1 1 

Middle East and West Asia 18% 20 2% 2 15% 16 1% 1 6 2 6 

North America 28% 92 2% 7 16% 52 3% 10 14 2 14 

Oceania 31% 122 8% 31 12% 47 4% 17 13 3 13 

South Asia 4% 6 1% 1 21% 32 5% 7 3 2 3 

Southeast Asia 29% 42 1% 1 11% 16 1% 1 3 2 3 

Total (global sample) 20% 401 4% 75 13% 250 5% 92 74 37 77 
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TABLE 22: DISTRIBUTION OF CITY ADAPTATION INTERVENTIONS BY TYPE FOR EACH REGION, RELATIVE TO GLOBAL FIGURES AND REGIONAL DISTRIBUTION OF THE SAMPLE, 
PART 2 (CONTINUED NEXT PAGE). 

 Financing and delivery 
Financing and loans, 

provision of 
Grants or incentive 

schemes, provision of 
Mobilisation of other 

groups 

New implementation of 
existing policy or 

regulation 
Regional distribution (number) 

Region % Number % Number % Number % Number % Number Cities Countries Strategies 

Africa 21% 23 0% 0 5% 6 2% 2 10% 11 5 4 5 

East Asia 15% 25 0% 0 5% 8 1% 2 6% 10 9 4 11 

Eastern Europe and Central Asia 43% 49 0% 0 2% 2 0% 0 6% 7 6 6 6 

European Union and Western Europe 15% 46 4% 11 4% 11 3% 9 1% 4 14 11 15 

Latin America and the Caribbean 14% 18 0% 0 8% 10 0% 0 5% 6 1 1 1 

Middle East and West Asia 23% 25 0% 0 0% 0 1% 1 4% 4 6 2 6 

North America 8% 26 1% 3 5% 18 3% 11 1% 2 14 2 14 

Oceania 11% 45 1% 5 1% 3 2% 8 1% 2 13 3 13 

South Asia 10% 15 0% 0 0% 0 0% 0 3% 5 3 2 3 

Southeast Asia 19% 28 1% 2 1% 1 1% 1 6% 8 3 2 3 

Total (global sample) 15% 300 1% 21 3% 59 2% 34 3% 59 74 37 77 
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TABLE 23: DISTRIBUTION OF CITY ADAPTATION INTERVENTIONS BY TYPE FOR EACH REGION, RELATIVE TO GLOBAL FIGURES AND REGIONAL DISTRIBUTION OF THE SAMPLE, 
PART 3. 

 New policy or regulation, 
development of 

Reporting and 
communication 

Strategic planning 
(modifying to facilitate 

implementation) 
Undefined 

Actions that describe 
the cost-effectiveness 

of the intervention 
Regional distribution (number) 

Region % Number % Number % Number % Number % Number Cities Countries Strategies 

Africa 6% 7 5% 6 15% 17 0% 0 6% 7 5 4 5 

East Asia 2% 3 10% 17 13% 22 5% 8 0% 0 9 4 11 

Eastern Europe and Central Asia 12% 13 2% 2 8% 9 4% 4 15% 17 6 6 6 

European Union and Western Europe 2% 7 7% 21 21% 65 6% 18 0% 0 14 11 15 

Latin America and the Caribbean 4% 5 6% 8 32% 41 2% 2 0% 0 1 1 1 

Middle East and West Asia 8% 9 3% 3 11% 12 15% 16 0% 0 6 2 6 

North America 10% 33 2% 6 12% 39 9% 29 0% 0 14 2 14 

Oceania 7% 26 3% 10 12% 46 9% 35 0% 0 13 3 13 

South Asia 0% 0 34% 51 18% 27 3% 5 0% 0 3 2 3 

Southeast Asia 4% 6 3% 4 15% 22 9% 13 59% 85 3 2 3 

Total (global sample) 6% 109 7% 128 15% 300 7% 130 6% 109 74 37 77 
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APPENDIX C: CITY R+I REGIONAL SNAPSHOTS 

–– 

 

FIGURE 8: SUMMARY OF COMMON CITY CLIMATE ACTION, RESEARCH, AND INNOVATION PRIORITIES FOR THE AFRICA 
(AFR) SAMPLE.  
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FIGURE 9: SUMMARY OF COMMON CITY CLIMATE ACTION, RESEARCH, AND INNOVATION PRIORITIES FOR THE EAST 
ASIA (EA) SAMPLE.  



44 
 
 
 

 

 

 

FIGURE 10: SUMMARY OF COMMON CITY CLIMATE ACTION, RESEARCH, AND INNOVATION PRIORITIES FOR THE 
EASTERN EUROPE AND CENTRAL ASIA (EECA) SAMPLE.  
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FIGURE 11: SUMMARY OF COMMON CITY CLIMATE ACTION, RESEARCH, AND INNOVATION PRIORITIES FOR THE 
EUROPEAN UNION AND WESTERN EUROPE (EUWE) SAMPLE.  
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FIGURE 12: SUMMARY OF COMMON CITY CLIMATE ACTION, RESEARCH, AND INNOVATION PRIORITIES FOR THE LATIN 
AMERICA AND THE CARIBBEAN (LAC) SAMPLE.  
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FIGURE 13: SUMMARY OF COMMON CITY CLIMATE ACTION, RESEARCH, AND INNOVATION PRIORITIES FOR THE MIDDLE 
EAST AND WEST ASIA (MEWA) SAMPLE.  
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FIGURE 14: SUMMARY OF COMMON CITY CLIMATE ACTION, RESEARCH, AND INNOVATION PRIORITIES FOR THE NORTH 
AMERICA (NA) SAMPLE.  
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FIGURE 15: SUMMARY OF COMMON CITY CLIMATE ACTION, RESEARCH, AND INNOVATION PRIORITIES FOR THE 
OCEANIA (OCE) SAMPLE.  
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FIGURE 16: SUMMARY OF COMMON CITY CLIMATE ACTION, RESEARCH, AND INNOVATION PRIORITIES FOR THE SOUTH 
ASIA (SA) SAMPLE.  
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FIGURE 17: SUMMARY OF COMMON CITY CLIMATE ACTION, RESEARCH, AND INNOVATION PRIORITIES FOR THE 
SOUTHEAST ASIA (SEA) SAMPLE. 
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