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of trust in government. The COVID-19 pandemic has revealed gaps in
city readiness for simultaneous responses to pandemics and climate
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responses impacted climate change mitigation and adaptation, and
vice versa, in terms of warnings, lessons learned, and calls to action. This
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Learning from COVID-19 1

Series Preface
Urban Climate Change Research Network
Third Assessment Report on Climate Change and Cities (ARC3.3)

William Solecki (New York), Minal Pathak (Ahmedabad), Martha Barata (Rio
de Janeiro), Aliyu Salisu Barau (Kano), Maria Dombrov (New York), and
Cynthia Rosenzweig (New York)

Cities and the urbanization process itself are at a crossroads. While the world’s
urban population continues to grow, cities are increasingly pressed by chronic
and acute stresses like increasing inequity, polluted air and waters, limited
governance and financial capacities, along with entrenched spasmodic crime
and conflict — and the COVID-19 pandemic. Climate change has now exacer-
bated these problems and in many cases created new ones, at a time when cities
are asked to be the bulwark of the climate solution space. The advent and
application of new technologies associated with the internet, environmental
sensing, multimodal transport, and planning and design strategies portend a new
golden age of sustainable cities. Some cities provide glimmers of this possible
future, but persistent stresses and crises, along with climate change, push
against progress. In the Urban Climate Change Research Network’s
(UCCRN) Third Assessment Report on Climate Change and Cities (ARC3.3),
we directly address these issues head-on and present state-of-the-art knowledge
on how to bring all cities and their residents forward to a more sustainable
future.

An absolute necessity now exists for all cities, both in the Global North and
the Global South, to work aggressively to fulfill their potential as leaders in
climate change action. In the Global North, the task is for cities to address the
emerging challenges from the changing climate and the exigencies of compli-
ance with the United Nations Framework Convention on Climate Change
(UNFCCC) Paris Agreement. For cities in the Global South, there is the double
challenge of climate-resilient development, that is, meeting increasing demand
for housing, energy, and infrastructure for burgeoning populations, while con-
fronting the simultaneous challenges of reducing greenhouse gas (GHG) emis-
sions and adapting to a changing climate (UNEP & UN-Habitat, 2021). In all
geographies, the implementation of transformative mitigation and adaptation in
cities can be an instrument to generate livelihoods for those with lower pur-
chasing power and enhance capacity to better respond to shocks like future
pandemics, energy supply chain spasms, and food security emergencies
(UNDP, 2022).
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2 Climate Change and Cities

Benchmarked Learning

The Third Assessment Report on Climate Change and Cities (ARC3.3)
builds upon preceding UCCRN Assessment Reports on Climate Change
and Cities (ARC3), ARC3.1 (2011) and ARC3.2 (2018). The purpose of
the ARC3 Series is to provide the benchmarked knowledge base for cities
as they affirm their essential responsibility as climate change leaders. The
ARC3 Series, with newly added ARC3.3 Elements, presents knowledge that
builds on accumulated, shared experiences and thus advances and deepens
with time.

In ARC3.1, cities were identified as key actors — “first responders” — in rising
to the challenges posed by climate change (Rosenzweig et al., 2011). According
to ARC3.1, “Cities around the world are highly vulnerable to climate change but
have great potential to lead on both adaptation and mitigation efforts”
(Rosenzweig et al., 2011, xxii).

In ARC3.2, this focus advanced into understanding how cities can achieve
their potential by establishing a multifaceted pathway to transformation
(Rosenzweig et al., 2018). It provided a road map for cities to fulfill their
leadership potential in responding to climate change. According to ARC3.2,
“As cities mitigate the causes of climate change and adapt to new climate
conditions, profound changes will be required in urban energy, transportation,
water use, land use, ecosystems, growth patterns, consumption, and lifestyles”
(Rosenzweig et al., 2018, 2).

Now, as the urgency of climate change is brought home every day,
ARC3.3 offers the knowledge needed to speed up and scale up urban action
on climate change. To accomplish this, ARC3.3 presents practical methods
and case study examples for accelerating change into rapid transformation
in cities.

UCCRN Assessment Process

The ARC3.3 authors either self-nominated or were nominated by a third party
and selected by the ARC3.3 editorial board through comprehensive vetting
that prioritizes expertise, diversity, gender, and geographic balance. Each
author team develops a robust assessment of an Element topic, using the latest
literature, while also conducting new research. All author teams are respon-
sible for conducting a stakeholder engagement session during the writing
period, with the goal of ensuring relevance to a diverse group of urban

i}

decision-makers. During self-coined “stakeholder soundings,” authors pre-
sent emerging major findings and key messages to stakeholders, including city

leaders from the authors’ home cities, for their feedback. The UCCRN also
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Learning from COVID-19 3

coordinates a rigorous iterative peer-review process for each ARC3.3 Element
that engages with both academic and practitioner experts, both in and out of
the network.

The UCCRN’s Case Study Docking Station (CSDS) is a searchable
database designed to facilitate peer-learning between and among cities,
benchmark actions over time, and enable cross comparisons of city case
studies. The CSDS includes over 230 expert-reviewed case studies covering
a range of topics such as climate change vulnerability, hazards and impacts,
and mitigation and adaptation actions for sector-specific themes. The CSDS
has a total of sixteen searchable variables." For example, users can filter
searches by climate zone, city population size, human development index,
gross national income, and mitigation and/or adaptation or directly type in
keywords and city names. Of the 230 total case studies, ARC3.3 authors
have added 115 new ones, sharing insights, for example, on flood adaptation
in Bridgetown, cloudburst planning in Copenhagen, and climate action
financing in Durban.

Cities are vanguard sites for opportunities to enhance equity and inclusion,
which permeate ARC3.3 in every Element as city experts delve into the
multiple dimensions of climate change justice: distributive (relating to differ-
ential vulnerability of groups and neighborhoods), contextual (relating to the
root causes of vulnerability), and procedural (relating to participation in
decision-making for climate change interventions) (Foster et al., 2019).
Elucidating ways to achieve climate justice for the most vulnerable urban
groups and equal access to financial and technological resources for all cities
underpins ARC3.3.

ARC3.3 Elements

The UCCRN has conducted city-centered assessments since its founding in
2007. With over 2,000 scholars and experts from cities around the world,
UCCRN is addressing the research agenda that was formulated at
the Intergovernmental Panel on Climate Change (IPCC) and Cities
Edmonton Conference (Prieur-Richard et al., 2018).” Key components of
this research agenda include urban planning and design; green and blue
infrastructure; equity, health, sustainable production and consumption; and

' The searchable variables available to users on the UCCRN CSDS are as follows: ARC3
Assessment, Language, Continent, Country, City, Urban Design Climate Workshop, Képpen
Climate Zone, Coastal (marine or riverine), City Population Classification, Urban Density, GNI
Classification, HDI Index, Gini Index Coefficient, Type of Climate Intervention, Keywords.
https://uccrn.ei.columbia.edu/case-studies.

2 UCCRN actively participates in conferences that highlight the role of cities in climate change
such as Innovate4Cities, the World Urban Forum, and Adaptation Futures.
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4 Climate Change and Cities

finance. Over 300 UCCRN authors have now advanced this research agenda
and other critical topics through the Third Assessment Report on Climate
Change and Cities which consists of twelve peer-reviewed monographs to
be published as Cambridge University Press Elements, both separately and
together, throughout 2025 and 2026. This section provides a brief summary
of each of the Elements.’

1. Learning from COVID-19 for Climate-Ready Urban Transformation

The COVID-19 pandemic has revealed gaps in city readiness for simultan-
eous responses to pandemics and climate change, particularly in the Global
South. However, these concurrent challenges present opportunities to
reformulate current urbanization patterns, economies, and the dynamics
they enable. This Element focuses on understanding how COVID-19-
related city-level responses impacted climate change mitigation and adap-
tation actions, and vice versa in terms of warnings, lessons learned, and
calls to action.

2. Justice for Resilient Development in Climate-Stressed Cities

To ensure climate-resilient urban development, climate responses — both adap-
tation and mitigation — must include the broader city context related to equity,
informality, and justice. Responses to climatic events are conditioned by the
informality of the existing social fabric, institutions, and activities, and by the
inequitable distribution of impacts, decision-making, and outcomes. This
Element discusses differential exposure to climate events, and distributive,
recognitional, procedural, and restorative justice.

3. Urban Planning, Design, and Architecture for Climate Action

Architects, urban designers, and planners are called on to bridge the domains
of research and practice and evolve their agency and capacity by developing
new methods and tools that are consistent across multiple spatial scales. These
are required to ensure the convergence of effective outcomes across cities,
regions, state/provinces, and global scales. This Element evaluates how the
fields of architecture, landscape architecture, urban planning, and urban
design integrate climate change mitigation and adaptation and presents
a manifesto for urban transformation using science-informed design and
planning.

3 See www.cambridge.org/core/publications/elements/elements-in-climate-change-and-cities for
the full set of ARC3.3 Elements and authors.
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Learning from COVID-19 5

4. Urban Climate Science: Knowledge Base for City Risk Assessments

and Resilience

Cities alter the climate system both within their boundaries and nearby through
interactions with impervious land surfaces, energy generation, and transporta-
tion systems. These processes that occur on urban scales are interacting with
larger-scale climate change processes to exacerbate extreme events that impact
urban dwellers. This Element provides temperature, precipitation, and sea-level
rise observations and projections for the cities engaged in ARC3.3 and assesses
the latest research on urban heat and precipitation islands, compound extreme
events, and indicators and monitoring, including the use of remote sensing in
urban settings.

5. Governance, Enabling Policy Environments, and Just Transitions

The nature of governance, as a concatenation of social institutions and practices
embedded at different scales, suggests the need for multilevel governance
(MLG) to address the complex challenges of climate change in cities. This
Element sets forth governance structures for climate action across urban,
provincial, national, and international levels, analyzes the urban focus of
nationally determined contributions (NDCs), and assesses the potential for
urban transitions and transformations.

6. Financing Climate Action

This Element documents the availability of, and access to, finance for mitigation
and adaptation in urban areas. It evaluates the current international flows,
national policies, and municipal utilization capacities across private and public
sectors, and nongovernmental and community-based organizations. Global
financial capital is abundant but often flows to corporate investments and real
estate development rather than into critical efforts to mitigate and adapt to
climate change in cities. Political will and public pressure are crucial to effect-
ively redirect these funds.

7. Infrastructure for a Net Zero and Resilient Future for Cities

Without infrastructure, cities could not exist. Infrastructure determines
urban form, functions, economic development, people’s livelihoods, and
well-being. Using transformative infrastructure, cities can achieve ambitious
GHG emission reductions, build resilience to climate impacts, and ensure
inclusive and diverse access to services. This Element explores infrastruc-
ture planning concepts like circularity, decentralization, and integration and
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6 Climate Change and Cities

emphasizes the need for equitable, resilient systems designed according to
future climate projections.

8. Nature-Based Solutions: Enhancing Capacity to Respond to Shocks

and Stresses

There is growing acknowledgment that a disproportionate amount of atten-
tion and finance is invested in hard infrastructure to mitigate and adapt to
climate change in cities. In contrast, soft infrastructure, that is, the use of
natural features and processes, has been comparatively overlooked until
recently. This Element assesses the ways that nature-based solutions
(NbS) — such as reforestation, urban parks, street trees, sustainable urban
drainage systems, and community gardens — can enhance the capacity of
cities to reduce GHG emissions and enhance resilience to climate stresses.

9. Circular Economies for Cities

Circularity has the potential to transform cities and city systems in both the
Global North and the Global South. Sustainable consumption and production,
life cycle analysis, and supply and demand factors are increasingly coming into
focus in cities. This Element discusses the linkages of circular economics to
climate action planning, the water—energy—food system nexus, and just, local
development.

10. Data and the Role of Technology

Over the past decade, changes in internet penetration and the development
of new information and communication technologies (ICTs) have catalyzed
an ecosystem of approaches that employ “big data” and “smart tools” to
support adaptation and mitigation. Artificial intelligence and machine learn-
ing play a large role in this new technological ecosystem. This Element
evaluates the opportunities and challenges for cities as they employ these
new technologies and assesses emerging tools for their utility in climate
change responses.

11. Perception, Communication, and Behavior

This Element explores the latest research on how urban residents perceive
climate change so that the effectiveness of actions can be improved. An
important corollary to this is the role that communication plays in how
mitigation and adaptation actions are adopted by cities. In the event of
a climate disaster, the way that cities communicate has a direct effect on
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Learning from COVID-19 7

residents’ perception of risks and subsequent behaviors such as evacuation
or strategic relocation. The Element addresses how behaviors by urban
inhabitants to change mobility patterns and energy use can be encouraged
in order to reduce GHG emissions, while simultaneously helping citizens to
prepare for increasing climate extremes.

12. Health and Well-Being

Climate change, especially increasing extreme events, is exacerbating the
risks of mortality, disease, injury, and impacts on physical and mental health
and well-being in many cities. Climate change also has indirect impacts on
health through disruptions in food supply and water availability. This
Element assesses the latest findings on all aspects of the intersection of
health and climate change for urban residents — including how urban built
form, such as the presence of natural spaces, influences health and well-
being under changing climate conditions.

ARC3.3 Major Findings and Key Messages

Besides the basic assessment content, each Element includes a statement of
Major Findings and Key Messages. The Major Findings include statements
of significant new knowledge that emerged through the assessment process,
while Key Messages include recommendations for new efforts and activities
with a specific focus on opportunities to speed up and scale up urban
climate action.

Cross-Cutting Themes

Cities are complex social-ecological-technological systems. While ARC3.3
is composed of twelve separate Elements, together they comprise multiple
synergies, interdependencies, and points of intersection. To address these
connections, each Element addresses its own selection of relevant cross-
cutting themes (CCTs). Figure 1 illustrates how significant recurring themes
appear within the Element and the interlinkages to related Elements. Cross-
cutting themes encompass such processes as drivers of urban function,
change, and management; governance of cities across municipal, state/pro-
vincial, national, and international levels; and the role of city-level models
and data.

Because the fundamental contribution of the ARC3 Series is to enable
a learning process for urban climate action, CCTs across the ARC3.3
Elements aim to shed light on cause-and-effect relationships and elucidate
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8 Climate Change and Cities

Figure 1 Cross-cutting themes associated with the overall ARC3.3 assessment
and the first six Elements.

effective entry points for interventions. This focused knowledge of urban
social-ecological-technological systems can inform planners, implementers,
and many other city actors as they undertake ways to translate the latest science
into action in their own urban communities.

Conclusion

We are pleased to launch the UCCRN Third Assessment Report on
Climate Change and Cities with this important Element Learning from
COVID-19 for Climate-Ready Urban Transformation. It is a prime
example of UCCRN’s dedication to an ongoing city assessment process.
By providing both timely and benchmarked knowledge for cities as they
grow into their essential role in climate change solutions, UCCRN com-
prehensively presents what cities need to know in order to fulfill their
leadership potential. This knowledge builds on accumulated and shared
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Learning from COVID-19 9

experience and thus advances and deepens with time. The ARC3 Series
enables this active learning process in cities all over the world, now sorely
needed so that cities can indeed scale up and speed up their climate
transformations.

Foreword | — Dr. Daniel Soranz, Municipal Health Secretary of
Rio de Janeiro, Brazil

The COVID-19 pandemic was the greatest health-related challenge of the
century and confronted not only health systems, but all city systems and
people’s ways of life globally. This Element elucidates how the COVID-19
pandemic catalyzed action, revealed inequities, and generated crucial lessons
for how cities can prepare themselves in the face of climate change and future
health emergencies.

This complex agenda impacts not only the health sector; this challenging
period in the history of humanity highlighted deep interconnections between
health, urbanization, economy, social inequalities, and the environment, bring-
ing to light the vulnerability of cities in this confrontation. It revealed important
disparities in addressing and mitigating the crisis where impacts were felt
disproportionately — whether on people’s health, on the population’s life dynam-
ics, or on the environment.

Preventing and confronting both health and climate crises — understanding
the connection and impetus that one can give to the other — also means
addressing sustainable social development to strengthen urban resilience.
The economic and financial consequences, the structuring of cities, and the
forms of governance for decision-making in the pandemic exposed the fragil-
ity of unprepared urban systems.

On the other hand, drastic changes in this period also culminated in experi-
ences of innovation in city management, leading to adaptations in ways of life
and mobility with reduced human activity and related transport that resulted in
temporary improvements in air quality and a reduction in carbon emissions.
This transformation offers an imperative to reimagine greener cities, with
more sustainable transport systems and more accessible and resilient urban
spaces.

Finally, this Element invites us not only to reflect, but also to act. The
COVID-19 pandemic was a testimony to human resilience and the capacity for
adaptation and mitigation that will vary according to the level of preparation
and the resources to do so. The lessons are an invitation to rethink these
connections, structures, urban resources, and an expanded vision to prepare

Downloaded from https://www.cambridge.org/core. IP address: 3.139.94.189, on 25 Apr 2025 at 22:19:53, subject to the Cambridge Core terms of
use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009527279


https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009527279
https://www.cambridge.org/core

10 Climate Change and Cities

more resilient, healthy, equitable, and sustainable cities to face climate change
and future health emergencies, with the lowest possible impact on health,
humanity, and the planet.

Foreword Il — Lykke Leonardsen, Programme Director, Resilient
and Sustainable City Solutions at the
City of Copenhagen, Denmark

The COVID-19 pandemic had a huge impact on cities all around the
world — including Copenhagen — although Denmark was able to manage
COVID-19 more easily than many other countries.

But during COVID-19, the city — or rather the way citizens used the city
landscape — changed. Suddenly, cafés, restaurants, and shops were “no go”
areas, and shopping streets and centers became deserted even in broad daylight.
Instead, we found that citizens were aiming for green areas in the city, along the
harbor front, in parks, and all areas where it was possible to meet. Sometimes,
residents gathered in such huge numbers that measures had to be taken to keep
social distancing.

So, what does COVID-19 have to do with climate change? Climate change
requires a paradigm shift in the way we plan our cities — and the way we use
them. The COVID-19 pandemic has shown that we can change our behavior
rapidly — and use our cities in a different way. We can take this lesson forward as
we plan for the cities of tomorrow. We need to work with nature — to be able, for
instance, to manage and store stormwater and to help cool cities during long
heatwaves.

This can be a double win for cities. It will not only help the city to become
more resilient to future climate change, but can also benefit the citizens who will
have the advantage, in their everyday lives, of a greener and healthier city. This
approach can also be used to upgrade neighborhoods and create better living
conditions for vulnerable groups in the population.

The climate adaptation work of Copenhagen is one way of moving toward
that goal. We hope that it can serve as an inspiration for other cities!
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Series Editors’ Introduction to Learning from COVID-19
for Climate-Ready Urban Transformation

Learning from COVID-19 for Climate-Ready Urban Transformation is the first
of twelve publications in the ARC3.3 Cambridge University Press Elements
series.” It presents how cities have faced and are learning from the intertwined
challenges of climate and COVID-19, with a focus on the years 2020-2022 and
with special attention on the changing social and economic realities that have
been presented by the pandemic shock. The authors shine a spotlight on the key
finding that the COVID-19 pandemic was urban in character; 95 percent of the
total reported cases were in cities and their extended metropolitan regions. They
found that the varying capacities of cities in handling public health emergencies
was similar to their varying capacities to meet the challenges of climate change.
They document that the financial and economic impacts of the pandemic have
limited cities’ ability to invest in climate change solutions.

The Element assesses the global health inequities that arose, revealing the
particular vulnerability of the urban poor and disadvantaged. Learning from
COVID-19 for Climate-Ready Urban Transformation assesses the extent to
which significant underlying urban issues may limit collective response cap-
acity to confront multihazard occurrences, such as co-occurrence of the
COVID-19 pandemic (or other pandemics) and increasing climate extremes
in the future. It analyzes how such risks are perceived — or misperceived —
particularly when urban societies confront crises that generate concatenated
vulnerabilities as experienced during the pandemic. On the one hand, COVID-
19 has caused unsettling disruptions to progress, and on the other, the pandemic
has reinforced and interconnected human health as part of the effort to compre-
hensively address the dual challenges of urban health crises (i.e., COVID-19)
and climate.

Since climate change is an urban threat multiplier that exacerbates human
insecurities, the Element authors suggest that more coordinated urban govern-
ance is needed to enable cities to successfully respond to health and climate
challenges. They document how some cities are now exploring how to integrate
urban climate—environmental actions with those related to disease risk preven-
tion and management, taking a more comprehensive urban resilience approach
that embraces human health as well as climate. The overall key message from
the Element is that COVID-19 has reignited the need to rethink city planning

E Suggested Citation: Mahadevia, D., G.C. Delgado Ramos, J. Barnes, J. Fitzgerald, M. Kamei, K.
Lanza. 2025. Learning from COVID-19 for Climate-Ready Urban Transformation. In Solecki,
W., M. Pathak, M. Barata, A. Barau, M. Dombrov, and C. Rosenzweig (Eds.), Climate Change
and Cities: Third Assessment Report of the Urban Climate Change Research Network.
Cambridge: Cambridge University Press.
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12 Climate Change and Cities

with regard to both future pandemics and increasing climate extremes, empha-
sizing the need for self-sustaining, walkable cities with reliable public transport,
especially for rapidly urbanizing areas of the Global South.

Major Findings and Key Messages
Major Findings

1. COVID-19 amplified disparities in health outcomes and healthcare
access in cities in both the Global North and the Global South, which
translated into higher mortality rates in the most vulnerable places and
communities. Nearly seven million people worldwide have died from the
COVID-19 pandemic, as of October 2023. These health risks are concurrent
with climate change risks experienced by low-income and disadvantaged
communities. The urban poor and those in the low-end informal sector are
the most vulnerable populations in cities, particularly women with mobility
constraints (Section 2).

2. From 2020 to 2022, the COVID-19 pandemic was urban in nature, with
95 percent of total reported cases in cities. Given rapidly accelerating
world urbanization (55 percent of the world’s population now live in cities
with highest growth rates in South Asia and sub-Saharan Africa) and
intensifying climate change induced extreme events occurring in many
cities, it is critical to understand the interlinkages between urbanization,
climate change, and COVID-19 (Section 3).

3. Climate change-related disasters were coincident with the COVID-19
pandemic in cities. Cyclone Amphan in Eastern India resulted in eighty
cyclone-related deaths, mass evacuation and sheltering, and an associated
spike in COVID-19 cases. In several US cities, public cooling centers had to
close in the summer of 2020 because their cooling systems did not have the
mandatory air filter to avoid COVID-19 propagation, ultimately increasing
the risk of morbidity and mortality due to both heat waves and COVID-19
(Section 3.2).

4. Evidence shows that urban population density did not play a major role
in COVID-19 propagation in cities, even though density has often been
considered a key indicator of social vulnerability to disasters. On the
contrary, urban spatial form and organization have been shown to be more
relevant than population density in COVID-19 transmission, given the
statistics that higher-density cities had lower infection rates. Higher-density
coupled with effective urban design (mixed-used, mid-rise residential build-
ings within an urban fabric featuring wider sidewalks, inclusive and safe
green and public spaces, and more cycling lanes) are urban features that
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support the safety and health of urban populations during both pandemic and
changing climate conditions (Section 3.1).

5. After a brief period of reduction in GHG emissions at the beginning
of the pandemic, many cities experienced increased dependence on
fossil-fuel based cars for personal mobility, raising emissions of
GHGs. This was evident in cities in India, Australia, Canada, USA, and
Germany, in direct opposition to climate change mitigation efforts promot-
ing a shift to public transport. Alternatively, some cities promoted bicycle
transportation, especially in Europe, where cycling rates increased from 15
to 27 percent from 2019 to 2021. However, resistance to changes in modes of
personal mobility during the COVID-19 emergency has been identified in
some car-dominant cities, such as Monterrey City, Mexico, despite efforts to
encourage active mobility (Section 4.2).

6. Globally, renewable energy usage reached an all-time high during the
pandemic, indicating that renewable energy resources have the poten-
tial to surpass traditional fossil fuels. There is a need to refrain from
returning to pre-COVID-19 business-as-usual practices and, instead, transi-
tion to sustainable, renewable energy use that proved to be efficient during
the pandemic. Utilization of renewable energy sources, such as wind and
solar, and advancing financing of these projects in cities is necessary to
facilitate a zero-carbon energy transition (Section 7.1).

7. The economic and financial impacts of the COVID-19 crisis limited
cities’ ability to invest in climate change adaptation and mitigation
efforts such as clean energy, public transport, and the creation of blue
and green infrastructure. Some efforts have linked pandemic recovery to
sustainable, climate-resilient, and just and inclusive investments. However,
the results of these efforts have been mixed and were affected by slow
economic recovery and inflation (Section 7).

8. Some countries experienced a centralization of decision-making and
autocratic impetus during the pandemic, making cities dependent on
national governments for rules, protocols, equipment, financing, and
human resources; other countries and cities formed multiscale partner-
ships. In some cases, COVID-19 enabled grassroots movements to pressure
cities to expand green areas and public spaces, integrating active mobility
pathways. These experiences are important for planning effective governance
of combined health and climate crises in the future (Section 6.1).
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Key Messages

1. Urban responses to COVID-19 offer hope for cities’ ability to tackle the
long-term challenge of climate change. Well-established intra- and inter-
city partnerships can support future climate and health emergency response
as well as climate change mitigation and adaptation planning. The multi-
scalar and partnership-based efforts developed to address the COVID-19
challenge, if institutionalized, provide opportunities for additional long-term
coordinated climate change mitigation and adaptation efforts.

2. Health and climate solutions in cities should be cogenerated and imple-
mented with continuous consideration and active participation of the
most vulnerable groups including low-income people and informal
dwellers. Low-income populations, particularly ethnic groups, tend to live
in “structurally vulnerable neighborhoods” that are usually disregarded and
neglected.

3. COVID-19 revealed that cities, particularly low-income, rapidly urban-
izing cities in Asia and Africa, need to address health, socioeconomic,
cultural, and governance issues to enhance their capacity to respond to
health and climate crises. Multilevel governance and local management
strategies can help reduce risks from present and future climate extremes in
both the Global South and the Global North.

4. Support for digitalization and associated technologies can improve
pandemic responses and climate change management practices in the
future. Countries and cities with higher technology adoption and digitaliza-
tion generally showed a greater capacity to adapt to the COVID-19 pan-
demic and implement institutional interventions.

5. Infrastructure, land use, and housing interventions can provide syner-
gies between COVID-19 and climate mitigation and adaptation
responses. Examples include repurposing streets as public spaces or for
advancing active mobility, adapting public transport operations, maintaining
nonpharmaceutical advisories, and setting up recovery facilities in dense
informal housing areas.
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1 Introduction and Framing

At the beginning of 2020, cities all over the world were simultaneously managing
and adapting to the SARS-CoV-2 virus, widely known as COVID-19," which
caused a devastating global health emergency. While the ARC3.3 COVID-19
Element focuses on the public health emergency caused by COVID-19, the assess-
ment sets a precedent for evaluating the implications of other major events at global,
national, or city levels — such as other epidemics, conflicts, and wars, and even
economic collapse — on actions related to climate change. Any major disruption or
emergency has the potential to divert government and nongovernment organiza-
tions to meet the immediate emergency rather than paying attention to the long-term
actions needed to address climate change adaptation and mitigation. This Element
investigates the interactions of COVID-19 and cities and assesses COVID-19’s
implications for urban climate change action and the most vulnerable communities.

Going forward, even as incidences of COVID-19 continue to wax and wane
across the world, cities will need to address the challenges of climate change,
public health emergencies (including epidemics and pandemics), poverty, and
inequity effectively and simultaneously. Cities must overcome obstacles to
develop more robust, inclusive, equitable, healthy, sustainable, and resilient
pathways — a process that requires an understanding of globally interconnected
cities and complex urban systems, and furthermore, of global, regional, and
local socioeconomic, cultural, political, and innovation dynamics (UNEP &
UN-Habitat, 2021). The COVID-19 pandemic has presented opportunities to
reformulate current urbanization patterns, urban economies, and the dynamics
that cities enable (UNEP & UN-Habitat, 2021).

The COVID-19 public health emergency has provided an opportunity to
assess the linkages among Sustainable Development Goals (SDGs) such as
climate change actions (SDG 13) and actions related to health (SDG3) within
the framework of resilient and inclusive cities (SDG11). Hence, this Element
is a cross-cutting one, analyzing both the synergies and cobenefits of COVID-
19 actions and climate change responses at the city level as well as the impacts
and disruptions. The aim is to provide insights for future climate change
actions and pandemic (and other emergency) preparations. The framework
of synergies and cobenefits and trade-offs utilized here is based on the IPCC’s
1.5°C report (IPCC, 2018) and Sixth Assessment Report (AR6) (IPCC,
20224d).

This widespread health crisis — addressed with a range of health infrastructure
and access measures — has had differentiated disruptive implications on social,

* The COVID-19 pandemic was declared by the World Health Organization on March 11, 2020 due
to the rapid global spread of the disease, mostly in urban areas. It was the first major global
pandemic since the 1918—1919 influenza pandemic (WHO, 2020c; Hu et al., 2021).
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16 Climate Change and Cities

economic, and political dynamics (Pelling et al., 2021). The pandemic led
governments, both national and municipal, to divert financial resources
toward immediate healthcare needs and the development of vaccinations.
The COVID-19 pandemic has revealed gaps in city readiness for pandemic
response, particularly in the Global South (Delgado Ramos & Lopez, 2020;
Sverdlik & Walnycki, 2021), and in climate change adaptation and mitiga-
tion in cities (Dodman et al., 2022; Lwasa & Seto, 2022). There are
documented setbacks in educational achievements, reductions in life
expectancy at birth, and in public and private investments in climate
mitigation technologies (Hourcade et al., 2021; Londsdale et al., 2020;
UNDP, 2022).

Climate change actions as well as COVID-19 — or any other pandemic —
response and preparedness interact with physical and nonphysical urban
features. Figure 2 frames the complex and multiscale nature of such inter-
actions, both hazard and nonhazard dependent, through the lens of urban
exposure, sensitivity, and vulnerability to shocks and their associated risks
and impacts. It also presents the interaction of climate and health actions in
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Figure 2 COVID-19 and climate change interactions at the urban scale.
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cities through the potential synergies and expected trade-offs between adap-
tation, mitigation, and resilience building. The identification of both syner-
gies and trade-offs can help to calibrate, align, and integrate actions that may
successfully “work for people and planet” by preventing, reducing, and
managing urban risk in complex and multihazard scenarios (UNEP, 2021).

The multidimensional spatial and temporal implications of the COVID-
19 pandemic — including those derived from lockdown and other nonphar-
maceutical interventions — are assessed by analyzing their relationship
with:

* Urban climate change related hazards like compound risks (i.e., those
occurring simultaneously) through cascading impacts (i.e., those leading to
effects in multiple sectors sequentially) are unevenly experienced by cities
and their inhabitants;

e Urban planning and design, including physical urban features such as
density, urban form, sprawl, and uses and connectivity;

* Urban built infrastructure, including physical urban features related to
buildings, transportation, energy, and water resources;

» Urban ecology, including physical urban features associated with nature-
based solutions and ecosystem services;

* Waste generation and management, including physical and nonphysical
measures for advancing urban circularity;

* Consumption behavior changes and urban supply chains, including
physical and nonphysical urban features related to urban logistics, resource
efficiency, and circularity;

* Urban informality, poverty, and inequity as nonphysical conditions that
aggravate social vulnerability and reduce urban resilience.

The diverse components of this framing are connected to other ARC3.3
Elements as well (Figure 3). For example, during COVID-19, governance
and emergency responses were critical to pandemic adaptation and com-
munity well-being. The pandemic also brought forth questions on how
physical aspects of cities, such as size, density, form, structure, and land
use can affect the spread of disease. Additionally, in the presence of
compound climate and health events, rapid financial relief can influence
the extent to which a city is able to cope with simultaneous issues that
require immediate response. Lastly, equitable access to healthcare within
and across cities can reduce human vulnerability to health and climate
emergencies.
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ESG  Environmental, social, and gowernance

e

Figure 3 Cross-cutting themes linking ARC3.3 COVID-19
to other Elements.

Learning from COVID-19 for Climate-Ready Urban Transformation is
organized into eight sections.

Section 1, Introduction and Framing, provides background information
and frames COVID-19 and climate change in cities as well as introducing
themes and CCTs from upcoming ARC3.3 Elements.

Section 2, Vulnerability and Informality, analyzes the unequal impacts of
COVID-19 and climate on vulnerable and informal urban populations.
Section 3, Interactions at the Urban Scale, explains how urban characteristics

influence COVID-19, compound risks, and air quality, using the latest data.

Section 4, Urban Systems: Built Environment, Transportation, and Waste,
describes the complex interactions between COVID-19 and the built environ-
ment as well as the transportation, waste, and water sectors.
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Section 5, Links with Urban Ecology, investigates the relationship
between access to green spaces and COVID-19 case rates.

Section 6, Governance and Urban Climate Action, evaluates emergency
decision-making, multilevel governance, leadership, social partnerships,
and technology. It also identifies enablers and barriers in advancing trans-
formative agendas.

Section 7, Energy and Economics, assesses nonrenewable and renewable
energy consumption, supply chain disruptions, and economic impacts.
Section 8, Learning from COVID-19: Accelerating Urban Transformational
Pathways, considers the lessons learned and opportunities for building
pandemic-resilient cities through the advancement of low-carbon, sus-

tainable, inclusive, and just urban transformation pathways.

2 Vulnerability and Informality

A novel coronavirus, COVID-19, was identified on January 9, 2020, and
declared as a global pandemic by the World Health Organization (WHO) on
March 11 of that year (Hu et al, 2021). As of October 2023, nearly
seven million people worldwide had died from COVID-19, and there had
been almost 775 million confirmed cases (WHO, 2023). The COVID-19
pandemic has amplified disparities in health outcomes and healthcare access
and this has translated into higher mortality rates in the most disadvantaged
places and communities (McGowan & Bambra, 2022; WHO, 2020a).

Because climate change and COVID-19 have unequal effects on
populations — given social, economic, and political inequalities, inequitable
pathways of development, and inactions to address climate change thus far —
cities need to account for physical and nonphysical urban features, mitigate
future risk, and seek cobenefits and trade-offs with climate action to create
climate- and pandemic-resilient cities (Cities Alliance, 2021). The varied
success of cities’ responses to COVID-19, however, has underscored how
poverty, inequity, and informality exacerbate urban vulnerability, compro-
mising long-term sustainability, resilience, and community well-being. The
economic and financial consequences of COVID-19 have shifted underlying
vulnerability in many ways, and this requires attention in both development
and climate change responses.

2.1 Vulnerability

The COVID-19 pandemic has uncovered many underlying socioeconomic
inequities and uneven urban living conditions that have been exacerbated by
the pandemic and, in some cases, by the measures taken to cope with the
COVID-19 emergency or due to a limited local capacity to act (Boza-Kiss
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et al., 2021; Delgado Ramos & Lépez, 2020). The Sixth Assessment Report of
the United Nations Intergovernmental Panel on Climate Change (IPCC ARG6)
flags the issue of the higher vulnerability of low-income households and regions
to the adverse impacts of climate change (Dodman et al., 2022). Low-income
populations, particularly minority ethnic groups, tend to live in “structurally
vulnerable neighborhoods” that are usually disregarded and neglected
(Berkowitz et al., 2020; Delgado Ramos et al., 2020).

In Sao Paulo, COVID-19 patients living in the bottom 40 percent of the
poorest areas were more likely to die when compared with patients living in the
top 5 percent of the wealthiest areas, indicating that low-income patients had
a higher mortality risk than high-income patients (Li et al., 2021). Another
study, from Huzhou, China, reported the following groups as vulnerable to
COVID-19 infections and the adverse impacts of lockdowns: lower-income
individuals; small communities with insufficient green spaces; tourism, trans-
portation, and catering workers; those working in and owning informal busi-
nesses; and students (Yang et al., 2021).

In addition, migrants and migrant workers tended to be more vulnerable since
they were usually excluded from any local planning and aid during lockdowns
(Bai et al., 2020). This was — and still is — particularly concerning in the case of
massive migrations of poor populations — for example, migrants traveling from
Central America to Mexico and to the USA. This has foregrounded the need to
reformulate cross-border cooperation due to higher levels of confirmed cases
and deaths when compared with national averages, which are even higher in the
case of refugee camps (Arriola Vega & Coraza de los Santos, 2020; Lara-
Valencia & Garcia-Pérez, 2021). In Singapore, too, migrant workers living in
crowded dormitories were more affected by infection than other population
groups (McFarlane, 2023). Similarly, during climate change extreme events,
migrants tend to be overlooked in relief and recovery efforts. As an outcome of
COVID-19 and disaster-reduction learning, the basic needs of migrants should
be included in long-term planning and preparedness.

In cities in the Global North, low-income populations were more likely to
experience employment loss (ECLAC, 2020; Gil et al., 2021) or to have low-
paying jobs which put them at higher risk of COVID-19, due to food and nutrition
insecurity, among other reasons (Florida & Gabe, 2023; Ruszczyk et al., 2021). In
cities of the Global South, COVID-19 as a multiplier of existing multidimensional
vulnerability has, for instance, been most noticeable in informal settlements in
India where chronic distress has grown among the urban poor (Bhide, 2021;
Indorewala & Wagh, 2020). (See the additional resources for a further literature
review of COVID-19 vulnerability in the Global North and the Global South.)
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2.2 Informality and Managing COVID-19 in Informal Settings

The inclusion of informal settlements and poverty conditions in climate change
adaptation and mitigation pathways is presently limited; key areas include the
need for increased housing, especially for those transitioning from informal to
formal housing (Lwasa & Seto, 2022). Lockdown measures to contain
COVID-19 infections increased inequities and had severe adverse impacts on
the poor, especially women (WIEGO, 2020). Stringent lockdowns in the Global
South were particularly disastrous for those living and working in the informal
sector (Botello Penaloza & Guerrero Rincon, 2022; Khambule, 2022; Swarna
et al., 2022). In some cases, lockdowns meant that street vendors could no
longer operate (Moctezuma Mendoza, 2022; Murillo, 2022); auto-rickshaws,
tuk-tuks and other informal transport modes were pushed out of the street and
the drivers either lost their income, or saw it drop (Spooner & Whelligan, 2020).
Service-sector workers, such as domestic helpers, were not permitted to enter
their places of work (Dogar et al., 2022).

Informal waste recyclers no longer had access to spaces in the city that sustained
their livelihoods and, when they did, were exposed to COVID-19 related waste
(Hartmann et al., 2022; Harvey, 2022). Prices of recyclable materials also dropped,
putting at risk the livelihoods of thousands of informal recyclers, particularly in
South Asia where 82 percent of the recycling trade is carried out by informal waste
pickers (Hicks, 2020; Nguyen, 2020; UNU-WIDER & WIEGO, 2022). Box 1

Box 1 THE covip-19 CRISIS AND THE INFORMAL ECONOMY
Women in Informal Employment: Globalizing and Organizing (WIEGO),
a UK-based charitable company, has evaluated COVID-19 impacts on infor-
mal work in a sample of cities. Two survey studies were carried out during
and after peak lockdown (WIEGO, 2020, 2022). The findings are:

* By mid 2021, informal workers’ earnings had risen by 64 percent of
their pre-COVID-19 level — almost doubled from mid 2020.

* Home-based workers were particularly impacted by the pandemic.
“Live-out” domestic workers’ earnings had recovered to 91 percent of
average pre-COVID-19 earnings by mid 2021, yet with large differ-
ences among cities.

» Informal street vendors struggled to recover, particularly informal
women vendors. By mid 2021, 90 percent of vendors were back at
work, but their earnings were only 60 percent of pre-COVID-19 levels.

» Waste pickers faced fluctuating prices and difficulties in accessing waste.
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* To cope, informal workers’ and their families used their savings (in
35 percent of cases), borrowed money (46 percent), sold assets (9 per-
cent), or pawned assets (5 percent).

The WIEGO studies show major challenges for people in the informal
sector, including difficulties finding work and maintaining pre-COVID-19
earnings (WIEGO, 2022). The implication, despite the existence of variable
government cash relief, was that COVID-19 exacerbated food insecurity and
hunger, especially in Lima in South America and in South Asian and African
cities. The data on the high vulnerability of informal workers during the
COVID-19 pandemic is clear, and it supports the known fact that low-income
households and those employed in the informal sector are more adversely
affected by disasters, especially climate disasters (Revi et al., 2014).

shows examples of the adverse impacts of COVID-19 on self-employed people in
selected South Asian and African cities.

Understanding the short- to long-term implications of actions taken by the
most vulnerable urban groups is of utmost importance for identifying the
challenges, trade-offs, and potential solutions for taking forward inclusive,
just, and sustainable recovery plans. Working with residents to cogenerate
appropriate solutions, particularly in poor and informal urban areas, is of great
importance when facing not only a pandemic crisis but other hazard situations
as well. Addressing the degree to which urban areas and their inhabitants,
which carried most of the COVID-19 burden, overlapped with those affected
by climate change impacts and environmental degradation may inform where
work should be prioritized to enable a more robust but also integrated
approach to building long-term alternative-solution pathways (Bununu &
Bello, 2024).

Moving toward alternative governmental pathways implies collaborating
with nonstate organizations and resident-led/grassroots initiatives. Residents
can offer valuable first-hand accounts and coproduce solutions that fit into
specific configurations of formal and informal settlements (Fahlberg et al.,
2020, 2023). Resident-led initiatives responded to basic local needs during the
COVID-19 pandemic through networked participatory processes, from those
related to water provision (including hand-washing stations like those
installed in Lesotho, Ghana, Burkina Faso, Namibia, Zimbabwe, and Kenya)
and waste collection, to food accessibility schemes that work with short
food-supply chains, the philanthropic provision of food, personal protective
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equipment (PPE) for clinical staff, city residents schemes, and even data
monitoring related to disease incidence and response at the local level
(Achremowicz & Kaminska-Sztark, 2020; Cortis & Blaxland, 2020;
Loewenson et al., 2020; Tageo et al., 2021; UN Women, 2021).

Similar actions can be tracked for social participation, coproduction of
knowledge, and cogeneration of climate change solutions and tracking
practices at the urban scale, promoting partnerships and alliances that have
been emphasized as particularly relevant for accelerating urban transfor-
mation (Solecki et al., 2021; WCRP, 2019). These experiences and, more
generally, a broader effort in exploring how democratic science policy—
practice may take place at different scales, can accelerate social participation
and capacity building to support urban transformation processes.

Megacities in developing countries, which typically have large populations
in informal settlements, have few traditional welfare provisions but high
potential for knowledge coproduction. These cities tend to lack demographic
and socioeconomic information related to informal settlements, making it
difficult to extend regular welfare measures and monitor the spread of
a pandemic or the impacts of a disaster. One such megacity is Mumbai with
a population of over twenty million people and Asia’s largest slum, Dharavi.
Using decentralization strategies and involvement from a wide range of
government and nongovernment stakeholders, Dharavi successfully man-
aged the spread of COVID-19 during a second wave from April to
June 2021 (see Case Study 1). Through strategic efforts and a culture of
voluntarism, the spread of COVID-19 was contained in Dharavi, and Mumbai
did not experience as many deaths as Delhi and other cities in northern parts
of India.

In general, community groups were central in responding to the COVID-
19 emergency. Many local groups distributed food and water to people
living in the most vulnerable slums, those who were homeless, and migrant
workers living in temporary shelters. In Latin American cities, collectives
like civil society organizations (CSOs), which were already working with
communities on myriad issues such as housing, income generation, food
security, human security, public health, infrastructure, and political partici-
pation stepped up efforts to manage COVID-19. Community-based organ-
izations and their partnerships with government and nongovernment actors
will be essential in managing climate change and pandemic-induced disas-
ters and emergencies. (See the additional resources for further information
on local COVID-19 efforts.)
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Case sTupy 1 COPING WITH THE PANDEMIC: THE DHARAVI MODEL5

Amita Bhide

% LM Malag Mage: 5y

COVID-19 testing in Dharavi (Source: Karan Vijay Sharma, 2020).

Dharavi is one of the world’s largest, most densely populated informal
settlements, with about one million people in a space of 2.1 square
kilometers. Housing is largely comprised of kutcha (nonpermanent)
houses, ranging from 10—15 square feet in dimension and often occupied
by more than ten people per unit. Although about 60 percent of residents
have access to shared tap water and 78 percent have access to shared
toilets, nonnetworked facilities result in poor water and sanitation quality.
Socioeconomic vulnerabilities deepen residents’ susceptibility to crisis.

> See extended version of case study at https://uccrn.ei.columbia.edu/case-studies.
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Despite a lockdown, from April to May 2020 Dharavi recorded about
fifty deaths per day. During this time, the settlement was subject to
a cascading crisis — the COVID-19 pandemic combined with a hunger
emergency due to loss of work brought about by the lockdown. Because of
this, eliciting the cooperation of Dharavi residents was challenging.
However, a series of actions by the authorities in partnership with local
people ensured that Dharavi was able to contain pandemic infections
within a fairly short time frame. In the process, this effort outlined
pathways for urban climate resilience in cities in the Global South
where informality and lack of public infrastructure are key features.

The COVID-19 response was mobilized in two centers by converting
hospital resources. In Community COVID Care 1, high-risk groups were
isolated, and in Community COVID Care 2, people who were COVID
positive were quarantined. The local doctors’ association was enlisted to run
these centers and undertake COVID-19 screenings. School staff and hall
managers converted school assembly and wedding halls into quarantine
centers. Partnerships, nongovernmental organizations (NGOs), and local
entrepreneurs mobilized food aid for those in the centers and families facing
hunger. Several innovations in contracting, designing, engineering, and
recruitment ensured scalability and the financial viability of these facilities.

A data system of referrals was created to deliver case-specific treat-
ment, despite limited hospital beds and trained human resources. High
COVID-19 case areas were mapped. High-risk spots such as public toilets
were identified for frequent sanitization. Facilities were monitored to
ensure optimal utilization, and user feedback was incorporated into
improvements. Psychosocial and physical care were deemed equally
important, and recreational activities such as yoga, meditation, dance,
and singing boosted morale.

During the second pandemic wave in March 2021, Dharavi experi-
enced a sharp but brief spike in case rates because the necessary systems
were in place and vaccinations were available. Despite adverse pandemic
conditions, Dharavi has emerged as a model of resilience. As the unpre-
cedented impacts of climate change worsen and unevenly effect informal
settlements, the Dharavi model offers a path forward that is based on
recognizing the urban poor as citizens, complementing their participation
with decentralized and localized responses, and respecting their dignity.
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2.3 Role of Informal Housing, Water, and Hygiene

Buildings are central to an overall urban resilience strategy as well as specific
resilience to climate change impacts. Beyond housing density, specific housing
features have been associated with the spread of COVID-19 (and the health,
safety, and well-being of residents in general). For example, fresh air and
natural light have a positive impact when managing a pandemic. Natural
ventilation and smart solar shading can alleviate heat impacts in summer and
reduce heating requirements in winter.® Further research is needed on the links
between housing design and pandemic spread.

Some exploratory studies have been carried out in Cairo, Egypt, and found
that ventilation and natural light are essential features in homes, followed by
availability of outdoor space and at least one bedroom with its own bathroom
for isolation needs (Alhadedy & Gabr, 2022). A similar study has been carried
out on multiunit residential buildings in China that offer differentiated feature
priorities by age, gender, and occupation (Xu & Juan, 2021).

The relationship between density, disease transmission, and climate resilience
is complex, especially with respect to heat and informality. Low-income popula-
tions tend to live in highly dense conditions, for example in Santiago, Chile
(Valenzuela-Levi et al., 2021), Lisbon (Mendes, 2020), cities in France (Goutte
et al., 2020), and those in New Jersey, USA (Okoh et al., 2020). While high
density is promising as a climate change mitigation effort, if it is not properly
designed it may worsen heat-island effects (Dodman et al., 2022).

Significant populations in the Global South live in informal housing with
roofing materials that absorb and transfer heat to interiors. Living in such
conditions during a lockdown period can lead to heat stress (Mahadevia et al.,
2020). Informal neighborhoods also tend to have narrow streets that do not
permit breezes to flow through them (Satterthwaite et al., 2018). Thus, lack of
house and street ventilation increased risk of COVID-19 spread as well as
thermal discomfort (Bhide, 2021). In addition, inadequate water supply in
informal settings made it difficult to maintain hygiene during the COVID-19
pandemic as well as to be able to use water for cooling.7 Formal, affordable, and
well-built housing with better ventilation offers resilience to climate extremes
and, possibly, pandemics.

A major challenge is that new housing for low-income households transition-
ing from informality tends to be built on urban peripheries. This contributes to

® See ARC3.3 Element on Urban Planning, Design, and Architecture, www.cambridge.org/core/
publications/elements/elements-in-climate-change-and-cities.

7 See ARC3.3 Element on Equity, Development, and Informality, www.cambridge.org/core/publi
cations/elements/elements-in-climate-change-and-cities.

Downloaded from https://www.cambridge.org/core. IP address: 3.139.94.189, on 25 Apr 2025 at 22:19:53, subject to the Cambridge Core terms of
use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009527279


http://www.cambridge.org/core/publications/elements/elements-in-climate-change-and-cities
http://www.cambridge.org/core/publications/elements/elements-in-climate-change-and-cities
http://www.cambridge.org/core/publications/elements/elements-in-climate-change-and-cities
http://www.cambridge.org/core/publications/elements/elements-in-climate-change-and-cities
https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009527279
https://www.cambridge.org/core

Learning from COVID-19 27

urban sprawl and means larger commuting distances (Coelho et al., 2020),
heightening dependence on motorized transport in the absence of poor transit
connectivity. While other income groups manage mobility through private
transport, low-income groups have continuing mobility challenges. More dis-
tant locations also reduce the possibility of active transport options, that is,
cycling and walking, which were considered safe options during the COVID-19
pandemic (Valenzuela-Levi et al., 2021). Additionally, peripheral housing may
create vertical slums that exacerbate the overall vulnerability of inhabitants and
reduce their resilience to climate and pandemic impacts.

An important factor in COVID-19 resilience is permanent housing, which is
not the case for individuals experiencing homelessness, who number over
150 million individuals worldwide (UN-Habitat, 2020a). Housing evictions
were another specific risk factor during the pandemic (Benfer et al., 2021).
Without a home, the risk of exposure to heat and other adverse weather events as
well as disease susceptibility increase (Bezgrebelna et al., 2021; Kidd et al.,
2021), particularly for children — the pandemic orphaned and pushed millions of
children into homelessness (Unwin et al., 2022). An estimation based on excess
deaths data — ignoring inconsistencies in COVID-19 testing and incomplete
death reporting — projected that up to 10.5 million children lost parents or
caregivers and about 7.5 million experienced COVID-19 associated orphan-
hood between January 1, 2022 and May 1, 2022 (Hillis et al., 2022).

As a multiplier of preexisting vulnerabilities, such as water poverty, water
scarcity, and growing underserviced informal urban populations, the
COVID-19 pandemic has deepened and accelerated water insecurity. Capacity
has been diminished to guarantee basic sanitary and hygiene conditions that are
at the core of preventing disease and protecting human health (WHO, 2020c).
Water and sanitation access are also important for a resilient city, either for
dealing with heat extremes or maintaining hygiene during COVID-19 and other
pandemics.

For the urban poor and residents of informal settlements in the cities of the
Global South during the COVID-19 pandemic, the lack of secure access to
water and to sanitation became a double burden. Water demand, especially
household demand, increased during the COVID-19 pandemic (Buurman et al.,
2022; Nemati & Tran, 2022), raising water security concerns in cities where
availability was already constrained due to overexploitation and climate change
impacts on freshwater sources. Utilities were unable to recover operational
costs during the pandemic, either due to customer inability (as in the case of
Los Angeles and another dozen large US cities [Walton et al., 2021]) or
unwillingness to pay for poor service provision (as in the case of Uganda’s
households [Sempewo et al., 2021]), and have faced serious financial challenges
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that, in some cases, were already an issue before the COVID-19 pandemic. Such
financial constraints may lead to blockages in essential supply chains for water,
sanitation, and infrastructure maintenance.

Financial limitations and local realities have obliged local authorities to
absorb the cost of improving or expanding water service capacity in a short
period of time, rather than offering disinfectant gel to populations in areas that
lack regular water provision. This was the challenge in areas of Mexico City
experiencing conditions of water poverty, as reported by the former head of the
National Water Commission (Jiménez Cisneros, 2020). In some cases, because
water provision is directly linked to public health and well-being, water bills
were subsidized or fully funded during lockdown by national or subnational
governments in rural and urban areas; this was the case across a range of
countries, from Bolivia and Thailand to Ghana (Nunoo, 2020; Serrano &
Gutierrez Torres, 2020; Xinhua, 2020).

However, these are not long-term solutions, like improvement in water
supply and efficiency (PNUMA, 2021). (For details of Mexico City’s water
harvesting program, which received the 2022 International Council for Local
Environmental Initiatives (ICLEI) prize for the city government with the best
water management, see “Mexico City’s Rainwater Harvesting Program” on
UCCRN’s CSDS [Delgado Ramos, 2021].)

If correctly designed for sustainability and resilience, improving water secur-
ity can reduce health and climate vulnerability and contribute to mitigating
GHG emissions while supporting processes that address environmental and
food security issues. For this reason, the COVID-19 pandemic can be used as an
opportunity to advance schemes for the integrated management of water—
energy—food resources for urban consumption (Tayal & Singh, 2021).

3 Interactions at the Urban Scale

The COVID-19 pandemic was urban in nature with 95 percent of total reported
cases located in urban areas (UN-Habitat, 2020a). Its spread occurred in waves
of different and newly emergent variants of the coronavirus over differing time
trajectories.

3.1 Density and Size

Urban climate change mitigation often focuses on establishing higher levels of
density to reduce sprawl and hence car dependency (IPCC, 2022d; UNEP &
UN-Habitat, 2021).® Higher urban density often influences climate exposure,

8 See ARC3.3 Element on Urban Planning, Design, and Architecture, www.cambridge.org/core/
publications/elements/elements-in-climate-change-and-cities.
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sensitivity, and the adaptive capacity of cities (Teller, 2021). In the initial days
ofthe COVID-19 pandemic, prevalence of the disease was assumed to be linked
to high densities and crowded living conditions. It was assumed that dense and
compact cities like New York, Paris, London, Madrid, Rio de Janeiro, Mexico
City, New Delhi, Mumbai, Manila, and many more would be impacted greatly
by the fast-spreading impacts of COVID-19 (Teller, 2021). Density has often
been considered a key indicator of social vulnerability — that is, dense areas are
locations where the poor are concentrated — especially in the event of natural
disasters (Fatemi et al., 2017). Hence, it was expected that this could be an
important cause of COVID-19 propagation; however, the evidence suggests
otherwise.

Urban densification has not consistently been related to greater trans-
mission or mortality rates during the COVID-19 pandemic in cities in the
USA (Angel & Blei, 2020) and Asia (Hong Kong, Indonesia, Singapore,
and Tokyo [Patino, 2020; Wahid and Setyono, 2022]). Data from 384 US
metropolitan statistical areas analyzed between March and July 2020
showed that cities with double the population density of cities with
lower density were projected to have 4.1 percent fewer cases per capita
and 7.4 percent fewer deaths (Angel & Blei, 2020). Another data set,
collected from the USA in 2021, indicated that density was not the sole
factor in the spread of COVID-19, and that this was, in particular, due to
behavioral adaptations that may take place through risk-compensation
processes (Paez, 2021).

A study mapping the spatial geographies of COVID-19 infections across
three waves combined with heat vulnerability in New York City showed
that heat and COVID-19 exposure were influenced by natural, built, socio-
demographic, and environmental factors including access to green infra-
structure (Knox-Hayes et al., 2023). The New York study found that
COVID-19 risk geographies changed across the three waves of the pan-
demic, and before the onset of the third wave, due to the impact of
vaccinations. In the case of twenty-seven Brazilian federal units, four
months following the first mortalities an increase of 1 percent in popula-
tion size (not density) was correlated with a 0.14 percent increase in the
number of fatalities per capita (Ribeiro et al., 2020). A study in
Ahmedabad, India, with data up to mid July 2020, observed that
COVID-19 infections were not related to density but to the extent of
implementation of WHO nonpharmaceutical interventions and general
awareness of masking, social distancing, and sneezing or coughing into
one’s elbow (Mahadevia et al., 2022).
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Thus, the available literature does not directly link the spread of COVID-19
infections with urban density. On the contrary, proper levels of density coupled
with effective urban design (mixed-used, mid-rise residential buildings within
an urban fabric featuring wider sidewalks, inclusive and safe green and public
spaces, and cycling lanes) may be features that support the safety and health of
urban populations during a pandemic (Marconi et. al., 2022; UNEP & UN-
Habitat, 2021).

A second popular idea was that the spread of infection was faster in large
cities than in smaller ones. When COVID-19 infections per 100,000 population
were plotted against the populations of individual cities, the relationship
between city size and infections was true for European cities, but not always
for cities in the Americas, South and Southeast Asia, the Eastern Mediterranean,
Western Pacific, and Africa (Figure 4). All large cities in Europe experienced
a high incidence of infections while the largest cities of South and Southeast
Asia — Mumbai, Dhaka, Jakarta, Karachi, and Bangkok — reported low inci-
dences of COVID-19 infections.

In the Americas, infections per 100,000 population were low in
Buenos Aires, Sdo Paulo, and Santiago but high in Bogota, Chicago,
and Montreal. More specifically, statistical analysis in the USA indicated
that COVID-19 cases and fatalities were higher per capita in more
populated cities (Angel & Blei, 2020). Cases in African cities were
exceptionally low, which could be linked to mobility and reporting.
Therefore, while it may be argued that urban spatial form and organiza-
tion are more relevant than population density in COVID-19 transmis-
sion, further research is required (Blanco, 2020). These assessments,
moreover, are contingent upon the quality of reported data, which may
vary significantly across cities.

Larger cities, despite their relative advantage, may be comparatively
more vulnerable due to interdependencies with other urban and nonurban
locations. Response capacities, however, seem to be relatively correlated
to city size as bigger cities tend to have more infrastructure, budgets and
staff, as well as access to credit and international loans (Figure 5). The
inverse seems not to be the case, as city size has not been found to be as
significant as urban governance capacity when dealing with COVID-19
prevention and control (Chu et al., 2021). The varying capacities of cities
to handle public health emergencies like COVID-19 may reflect differing
abilities to meet climate-related challenges and, furthermore, uneven
capacities for implementing coordinated agendas on climate—environmen-
tal and health issues at both local and metropolitan scales (Delgado
Ramos, 2021; ECLAC, 2021).
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(based on data from https://unhabitat.citiiq.com, accessed January 3, 2022).
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Figure 5 Degree of responsiveness in a selection of cities in the six WHO regions

(2020-2022) (based on data from https://unhabitat.citiiq.com, accessed January 3,

2022). The responsiveness score is provided by UN-Habitat and is based on spread
response, treatment response, economic response and supply chain response.
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3.2 Compound Risks with Climate Hazards

Looking to the future, cities will have to learn to respond to the predicted
increase in the number of epidemics, pandemics, and climate extremes
(Marani, 2021). This presents an opportunity to create synergies between
urbanization and climate change in times of crises such as the COVID-19
pandemic. The degree to which cities successfully innovate in these multi-
criteria recovery efforts has a high potential to interact with and strengthen
adaptation and resilience to climate change.

The COVID-19 pandemic potentially created situations of compounded vul-
nerability during extreme hydrometeorological events, generating a variety of
direct impacts on people and the built environment (Simonovic et al., 2021;
Walton et al., 2021). During a six-month period in 2020, eighty-four disasters
occurred worldwide during the pandemic, including storms, floods, and droughts,
impacting 51.6 million people (Romanello et al., 2021). Some examples are
Cyclone Harold in April 2020, which hit the Solomon Islands, Vanuatu, Fiji,
and Tonga; Typhoon Vongfong in May 2020, which struck the Philippines; and
Cyclones Amphan and Nisarga that hit India and Bangladesh, respectively, in
May and June 2020. Heavy floods were experienced in the Yucatan Peninsula in
Mexico and Zhengzhou, China in June and July 2021, respectively (Table 1).

Compound vulnerabilities from the COVID-19 pandemic and extreme
climate events and situations like relief operations for cyclones/typhoons

Table 1 Climate-related disasters in 2020-2021

Disaster Location Date
Cyclone Harold® Solomon Islands, Vanuatu,  April 2020
Fiji, and Tonga
Typhoon Vongfong® Philippines 2020
Typhoons Ulysses and Rolly”
Cyclone Amphan® India May 2020
Cyclone Nisarga® Bangladesh June 2020
Hurricane Hanna® Texas, USA July 2020
Hurricane Eta Honduras November 2020
Floods?® Yucatan Peninsula, Mexico  June 2021
Floods® Zhengzhou, China July 2021

Sources: a — Shultz et al., 2020; b — CRED & UNDRR, 2021.
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amid the pandemic are not well documented. One exception is Cyclone
Amphan, which triggered mass evacuation and emergency sheltering, eighty
fatalities, and a spike in COVID-19 cases (Shultz et al., 2020). Extreme
precipitation, floods, or cyclones led to the establishment of shelters which
may or may not have included COVID-19 protocols. In July 2020, Texas,
USA, experienced flash flooding from Hurricane Hanna. The state responded
by organizing two categories of shelters in the areas with the highest rates of
COVID-19 hospitalizations. One shelter type was designated for families that
had been exposed to COVID-19 and another for the remaining people affected
(Shultz et al., 2020).

Protocols during the COVID-19 pandemic also impeded the implementation of
heat action plans. For example, some local governments in the USA advised
residents to go to public cooling centers during extreme heat, where proximity
increased the propagation of COVID-19 (Daanen et al., 2021). These recom-
mended actions conflicted with COVID-19 directives emphasizing stay-at-home
and social-distancing practices. During summer 2020, buildings identified as
public cooling centers in several US cities had to shut down due to lack of
mandatory air filtration within their cooling systems, which reduces the spread
ofairborne pathogens. These actions increased the risk of morbidity and mortality
due to both heat waves and COVID-19.

Urban poor residents, particularly slum dwellers, face greater exposure to
environmental hazards and climate change risks. This can increase the health
risks posed by diseases like COVID-19, but also constrain the achievement of
other societal objectives like SDGs (Dodman et al., 2022). For example, India
experienced severe COVID-19 waves during the peak summer months of both
2020 and 2021. In cities such as Mumbai and Ahmedabad, ambient temperat-
ures in some locations were several degrees above 40°C, due in part to the urban
heat island effect (Bhide, 202 1; Mahadevia et al., 2020). Families of four to five
people were confined indoors in single eighty square foot tin-roofed houses
(Bhide, 2021). While avoiding COVID-19 infection, residents experienced
heat-related morbidity, especially those with constrained or no resources to
cope with heat. More evidence on this interaction is required.

Chronic diseases related to air and water quality as well as to diet are shown
to have strong positive correlations with both climate change and the
COVID-19 outbreak (Bourdrel et al., 2021). Sustainable urban and peri-urban
agriculture bolstered food security during COVID-19 lockdowns, for example
in Dhaka (Taylor, 2020), Tokyo (Lida et al., 2023), and Mexico City (see Case
Study 2).
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CAsE sTuby 2 Mexico CiTY's ALTEPETL PROGRAM:

TACKLING PANDEMIC EFFECTS AND CLIMATE9

Gian C. Delgado Ramos

About 41 percent of Mexico City’s land is urban, with the remaining
59 percent either rural or conservation land offering crucial ecosystem
services including biodiversity conservation, soil stabilization, water infil-
tration, and CO, sequestration. In 2015, carbon stored in Mexico City’s
conservation land was estimated to exceed 3 million tons of equivalent
CO,, despite historical degradation of peri-urban ecosystems due to
urbanization, illegal logging, and forest fires (SEDEMA, 2016). As
a measure to reverse these trends, in 2019 the Government of Mexico
City implemented a six-year program, named the Altépetl program. With
1,000 million pesos of funding per year (about 500 million US dollars), the
program is focused on five areas:

(1) Protection, conservation, preservation and restoration of forest and
natural resources

(2) Promoting agroforestry and silvopastoral systems by granting eco-
nomic and technical assistance to production units

(3) Enhancing and expanding sustainable agricultural and livestock
activities, from production to marketing, using the same mechan-
isms as in (2)

(4) Technical support through local capacity building (“facilitators for
change”)

(5) Capacity development for rural well-being through the professional-
ization of operational and administrative systems within the structure
of the overall program.

Considering that the urban poor have been most affected by the
COVID-19 pandemic and its implications, the program plays a key
role in supporting the livelihoods of hundreds of families living in
urban and peri-urban areas (as of 2022, more than 50,000 individuals
were reported as program beneficiaries). The program supported local
producers while improving their income and sustainable production
capacities (grants are conditional on prohibition of the use of agro-
chemicals). For others, it meant a way to access local, fresh, and
inexpensive food through local distribution chains, food fairs, and
e-commerce (the main products, some certified as organic and GMO

9 . . . . .
See extended version of case study at https://uccrn.ei.columbia.edu/case-studies.

Downloaded from https://www.cambridge.org/core. IP address: 3.139.94.189, on 25 Apr 2025 at 22:19:53, subject to the Cambridge Core terms of
use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009527279


https://uccrn.ei.columbia.edu/case-studies
https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009527279
https://www.cambridge.org/core

36 Climate Change and Cities

free, include corn, oats, amaranth, nopal cactus, broccoli, radish,
purslane, a diversity of fruits, edible mushrooms, eggs, and honey).
The program was also an important source of employment during
a time when unemployment grew, mainly due to COVID-19 lockdown.

From 2019 to 2022, the Altépetl program reported 19.2 million hectares
of community conservation areas; 23.1 million plants and trees planted;
more than 50,000 economic grants to more than 167,000 indirect benefi-
ciaries; recovery of almost 5,000 hectares of idle land; capacity building
for 15,000 facilitators for change; and the certification and promotion of
dozens of locally produced products (SEDEMA, 2022).

The program has been a central policy instrument for improving well-
being in rural areas where territorial identity and belonging has been
eroded due to the persistence of poverty (exacerbated by the COVID-19
lockdown and subsequent socioeconomic impacts, particularly food-price
inflation) and land conservation. Improving livelihoods in this population
supports the preservation of ecosystem services and conservation efforts
which are crucial for Mexico City, especially water infiltration, soil
retention, carbon capture, and biodiversity protection.

ranlo

AMARANTD GOLELET

Nopal Cocido
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| | oo 2 o e

Atepetl Urban Agriculture Program for Mexico City
(Source: Delgado Ramos, 2024).
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3.3 Air Quality

Cities where energy consumption declined during lockdowns usually exhibited
better air quality, mainly due to reduced car use and industrial production.'’
This offers insights for emissions reduction policies and the management of
related public health risks (Feng et al., 2022; Valdés & Caballero, 2020). Other
studies endorse this trend, confirming that changes in air quality are statistically
related to various stages, restrictions, and lockdown intensities during the
pandemic (Niu et al., 2022; Vega et al., 2021).

Air pollution coupled with preexisting medical conditions can increase the
chances of death from COVID-19 (Wu et al., 2020). The health effects of air
pollution include cardiovascular and respiratory disease, cancer, stunted brain
development, negative birth outcomes, and more (Khomenko et al., 2021;
WHO, 2016). These may be exacerbated by a diversity of preexisting medical
conditions related to unhealthy diets and lack of exercise (Guthold et al., 2018;
Norris et al., 2022). Air pollution may accelerate virus propagation while also
contributing to climate change (Coccia, 2020)."' For example, in Chinese cities,
there was a significant positive association between long-term exposure to the
particulate matters (PMs) PM, 5, PM;,, NO,, and Oxone (Os3) and the risk and
severity of COVID-19 infections (Wang et al., 2020; Yao et al., 2021). In twenty
densely populated Indian cities, COVID-19 seemed to spread faster in high
temperatures, especially at temperature and humidity that ranged between 27
and 32°C and between 25 and 45 percent, respectively (Sasikumar et al., 2020).

In Europe, a study of sixty-six administrative regions in Italy, Spain, France,
and Germany found that 78 percent of COVID-19 deaths at March 19, 2020
took place in five urbanized regions located in north Italy and central Spain, all
of which had high nitrogen dioxide (NO,) concentrations and downward
airflows that prevent air pollution dispersion (Ogen, 2020). A similar outcome
was reported by seventy-one Italian provinces (Fattorini & Regoli, 2020). In the
Netherlands, COVID-19 cases, hospitalizations, and deaths were positively
correlated with high PM, 5 concentrations (Cole et al., 2020). In England,
correlations were calculated for long-term exposure to fine particulates and
showed an increase of up to 7 percent in COVID-19 spread and mortality
(Office for National Statistics, 2020).

1% Not all cities experienced improved air quality during the COVID-19 pandemic. Santiago and
Mexico City did not show significant reductions in air pollutant concentrations (Ledn &
Céardenas, 2020). Despite the slowdown of economic activities in Mexico City, nearby forest
fires likely caused poor air quality, contributing 79-92 percent of primary fine particle mass to
the metropolitan area (Yokelson et al., 2007).

"' See ARC3.3 Element on Urban Planning, Design, and Architecture, www.cambridge.org/core/
publications/elements/elements-in-climate-change-and-cities.
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Similarly, in a study of twenty-five Mexican cities, a 3.5 percent increment in
COVID-19 mortality rates was found for every additional 1ug/m® of NO,
(Cabrera-Cano et al., 2021). This has been confirmed by a significant positive
association between PM, 5, carbon monoxide (CO), and O; and COVID-19
infections and deaths that was found in another study carried out in Mexico City
between April 1 and May 31, 2020 (Kutralam-Muniasamy et al., 2021). The
association between increases in COVID-19 disease and long-term exposure to
air pollutants has also been reported in twenty-four districts in Lima, Peru
(Vasquez-Apestegui et al., 2021), while in Brazil, a 1pg/m® of PM, s was
associated with a 10.22 percent increase in COVID-19 deaths (Damasceno
etal., 2023).

Research generally suggests that the outdoor environment affects the propa-
gation of COVID-19 as well as other respiratory diseases through factors like air
pollution, limited urban ventilation, high temperature and humidity, and lack of
green infrastructure. Indoor air pollution, primarily due to the use of residential
gas stoves, has also been associated with adverse health effects, potentially
aggravating COVID-19 impacts (Piscitelli et al., 2022; WHO, 2021Db).
Therefore, improving outdoor and indoor air quality has multiple benefits,
whether related to climate, the environment, or public and individual health.

4 Urban Systems: Built Environment, Transportation,
and Waste

Cities have begun to undertake built-environment development for climate
change adaptation and mitigation. For example, to reduce pollution from cars
and improve community well-being, New York City turned Times Square from
a circulation nightmare into a pedestrian-safe gathering space for events to take
place and for people to enjoy. Paris started removing car lanes and replacing
them with bike and pedestrian lanes. Parking spots became seating areas, and
either sections or entire streets have been closed off to cars and opened up for
bicycles and pedestrians (Yassin, 2019).

Proposals for reevaluating streets have emerged — for example, from the
perspective of “complete streets” which seeks to promote active streetscapes,
green infrastructure, street equipment (including pedestrian-scale lighting, sign-
age, and bicycle facilities), public transportation, and accessibility and mobility
for all through introduction of median islands, curb extensions, and wider
sidewalks. Complete street initiatives have been implemented in cities in the
USA, Canada, Mexico, Brazil, and India, among other countries.

These initiatives were enhanced during the COVID-19 pandemic, particu-
larly during the first waves. For example, banning cars on streets was observed
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under Open Streets programs — for example, in New York City (Finn, 2020) and
Barcelona'? — so that street spaces could better serve businesses and their
customers and provide more areas for walking and cycling (Combs & Pardo,
2021). These programs allowed restaurants to temporarily extend their seating
space into public areas, increasing capacity while also enabling social distan-
cing and limiting indoor exposure to COVID-19. The long-term operation of
Open Streets programs is unclear; in some cities, such changes in usage of the
built environment are still continuing, while in others business-as-usual street
configurations have returned. (See the additional resources for more informa-
tion about establishing cycling lanes in Monterrey City, Mexico.)

4.1 Sprawl and Market Demand

In response to climate change agendas, cities have implemented inner-city
redevelopment and regeneration programs with the aim of reducing poverty in
these areas and curtailing sprawl, thus advancing resilience as well as redu-
cing GHG emissions. Cities have also implemented transit-oriented develop-
ment (TOD) — high-density developments along transport corridors, with the
aim of concentrating urban populations (Jaramillo et al., 2022). However,
a misconception that high-density areas were more prone to the spread of
COVID-19, the fear of infection in elevators, and the implementation of long
and unclear lockdown measures pushed households who could afford it into
low-density peripheral locations and larger homes with more access to green
and open spaces (Mouratidis, 2022).

Urban sprawl is not a recent phenomenon, but a process that has occurred
over the last thirty years (Giineralp et al., 2020; Liu et al., 2020; Mahtta et al.,
2019). It not only increases demand for travel and carbon emissions, but it also
destabilizes surrounding natural areas through expansion of impervious sur-
faces that exacerbate urban flooding and heat-island effects.

In cities in the USA, people from large cities started to choose locations in
more affordable suburbs, smaller cities, and areas away from high-cost, high-
density urban downtowns (Li & Zhang, 2021). This trend has reversed the “back
to the city movement” that encourages people to shift from the city’s outskirts to
older, more central neighborhoods, often through inner-city regeneration pro-
grams over the last two to three decades. Some cities, such as Boise, Idaho and
Austin, Texas experienced in-migration, as documented through property pur-
chases and rentals during the COVID-19 pandemic. This was accompanied by

12 See New York City DOT, www.nyc.gov/html/dot/html/pedestrians/openstreets.shtml (accessed
May 19, 2023) and The Mayor.EU, www.themayor.eu/en/a/view/open-streets-returns-to-barce
lona-in-march-4309 (accessed May 19, 2023).
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a loss of population in highly urbanized counties such as Los Angeles,
Chicago, and New York, where resident outflows have been estimated to be
between 102,000 and 185,000 people from April 2020 to July 2021 (Prater &
Lichtenberg, 2022), and up to 300,000 in these US cities (US Census Bureau,
2022). However, the US National Apartment Association and others have
pointed to a positive outcome of this process, calling it a “shuffle” rather than
an exodus. As residents moved to more livable cities or rural areas during the
pandemic, rental prices eventually started to decline, making way for inbound
residents to fill those vacant properties (NAA, 2021; Whitaker, 2021). Move-
ins in newer locations are being attracted by lower rents, or similar rents for
larger homes as compared to inner city properties, as well as by the now more-
accepted possibility of working remotely.

A similar process was reported in London neighborhoods, where an
increase in prices for detached, semi-detached, and terraced houses and
a decrease in prices for flats and maisonettes, a phenomenon associated with
a growing demand for living and work-from-home spaces, has been described
(Cheshire et al., 2021). The decentralization of urbanization trends to rural,
peri-urban, and small towns may not entirely conflict with climate change
mitigation efforts. If planned correctly, this could become an opportunity to
repopulate and regenerate rural arcas. Moving to a sustainable lifestyle
through lower use of transport, especially in the context of possibilities of
working from home, in combination with the use of renewable energy could
reduce household GHG emissions. However, repopulating rural areas or
intensifying urban population density may not support a desirable transfor-
mation pathway as this simultaneously depends on other factors, from land use
to urban form and structure. (See the additional resources for more accounts of
COVID-19 related urban sprawl.)

Accelerating urban sprawl, with associated mitigation setbacks, is a global phe-
nomenon. After lockdowns and the relaxation of travel measures, a “digital nomad-
ism” started to be more evident in some places, such as Mexico City, where
foreigners started to migrate, profiting from cheaper rentals while working remotely
with a salary in dollars or euros. This digital nomadism, mostly an outcome of the
COVID-19 pandemic, eventually pushed up rental prices in central city areas — like
the Roma and Condesa boroughs in Mexico City — exacerbating a gentrification
process that has forced residents to relocate to other boroughs and even to nearby
cities with cheaper rentals (Ware & Mariwany, 2022). A similar process of digital
nomadism has also been reported in Spain (Parrefio-Castellano et al., 2022) and
other locations, mostly in the Global South (Holleran, 2022), a context in which
most of these relocations are short-lived or have lingering consequences for local
housing markets. This phenomenon shows how urban dynamics are frequently
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interconnected, globally. Therefore, effective solutions need local-to-global coor-
dinated actions, even more so when shuffle or short-distance migration/exodus
dynamics seem to constitute two sides of the same contradictory process, as experi-
enced in the USA (PWC & Urban Land Institute, 2022).

4.2 Transportation Management, Travel Patterns, and Mobility

Safety is crucial for public transit systems. The notion of safety was restricted to
safety against violence and crime, such as homicide, mugging, sexual harassment of
women, and racial incidents, but has been expanded to include safety from infec-
tion. Connectivity and mobility may be at the forefront of the causes of the spread of
COVID-19 (WHO, 2020b) because transmission has been found to increase
indoors (within shared transport) compared to outdoors (Rowe et al., 2021).
Increasing risk of virus contagion in shared travel modes raised fears (De Vos,
2020; Fundacion Gonzalo Rodriguez & OPS, 2022) which impacted patterns of
travel activity either as a consequence of COVID-19 containment measures or
through personal choice. As a result, public transit use decreased during COVID-19
transmission peaks (see the additional resources, Table 1).

This widespread trend had financial implications due to declining revenues and
increasing expenditures (such as those related to hygiene procedures, the purchase
of personal protective equipment (PPE) kits, and increased services to comply with
physical distancing). It became more difficult to invest in sustainable transport
systems when public funds for transport were being reduced (Olin, 2020). For
some, public transport is the only option for commuting: if they were unable or
unwilling to walk, cycle, or drive a car, their livelihoods were severely impacted
(Vitrano, 2021).

CASE STUDY 3 EXACERBATING THE FINANCIAL WOES OF TRANSPORT FOR LONDON:
A LONG-TERM IMPACT oF COVID-19'3

Darshini Mahadevia, Saumya Lathia, and Amitkumar Dubey

Since Transport for London (TfL) was founded in 2000, daily public transit
trips in the UK’s capital have matched the rest of the country. The public
body has successfully increased public transport usage by 65 percent and
decreased carbon emissions by 7 percent between 2000 and 2018, despite
increased demand. It had supported 43,000 jobs around the UK and con-
tributed £7 billion to the UK economy by 2018. However, since 2010, TfL’s
operating grants from central government have been reduced and, in 2018,
experts predicted its bankruptcy should government assistance continue to

13" See extended version of case study at https://uccrn.ei.columbia.edu/case-studies.
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To reduce the spread of COVID-19 through public transport, diverse meas-
ures were adopted by local governments (Patlins, 2021). These included:

* Operating public transport on select routes only (Czédorova et al., 2021)

* Running public transport buses only during peak times with crowding man-
agement strategies (Gkiotsalitis & Cats, 2021)

» Implementing antiepidemic measures like reduced occupancy and social
distancing (Horcher et al., 2022; Pardo et al., 2021)

» Frequently disinfecting vehicles, especially surfaces that people touch like
handgrips, door controls, and handles (IAPT, 2020)

* Providing hand sanitizers for passengers (American Public Transportation
Association, 2020; UN-Habitat, 2020b).

In cities with poor public transport and intermediate public transport (such as
auto-rickshaws in Indian cities), certain safety measures were put in place. For
example, in Ahmedabad, India, a rule to limit occupancy of auto-rickshaws to two
passengers (instead of 3—6) was enforced, which increased the price of journeys
(Indian Express, 2020). Similar measures have been reported for car-sharing
services, which verified a decrease in demand during pandemic peaks (Garaus
& Garaus, 2021). By enforcing the use of face masks and a multistep safety-
screen process for drivers, among other actions, car-sharing platforms have the
potential to reduce not just car ownership but kilometers traveled and ultimately
GHG emissions — as reported in the Netherlands (Nijland & van Meerkerk, 2017).

The additional expense of putting in place safety measures during the
COVID-19 outbreak when public transit use declined created financial losses
for transit companies (see Case Study 3). Some public transit companies in US
cities were already financially strained, a situation that was exacerbated by the
pandemic and has led to stagnant wages for transit workers, resulting in an
overall shortage of operators and mechanics in these companies (American
Public Transportation Association, 2023).

Despite these measures, residents of many cities preferred, where possible, to
use private motorized transport, cycling, or walking (Das et al., 2021; Zhang et al.,
2021). As a result, automobile ownership has increased in some cities, thus
requiring more parking spaces (Basu & Ferreira, 2021) which many cities had
been trying to reduce as part of mitigation efforts to lower GHG emissions. The
shift to private vehicle use was reported in European and Canadian cities (see the
additional resources for more information).

These cases demonstrate that perceptions of risk from COVID-19 and any future
pandemic have potential to alter travel behavior, with people making choices to
shift to private mobility. Planning of public transport systems to increase resilience
to contagious diseases is required if low-carbon transport options are to be
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supported. While initial trends show a decrease in overall global emissions due to
lockdowns during the pandemic within the range 5.4-5.8 percent (UNEP, 2021),
return to business as usual in concert with greater automobile ownership may have
longer-term negative consequences (Das et al., 2021). Rebounding transport activ-
ity after COVID-19 restrictions had been lifted led to an 8§ percent increase in CO,
emissions from transport between 2020 and 2021 (IEA, 2022a).

Multiple sustainable transportation and mobility options are available going
forward and learning from the COVID-19 pandemic. Three key options are
described here: (1) promoting mixed land use as the core of urban intensification
efforts that can lead to a reduction in travel distances; (2) repurposing urban public
spaces so as to advance active mobility; and (3) supporting remote working.

The first option is change in land use that creates access to everyday services
within walking distance by developing mixed land use together with the consoli-
dation of well-connected and vibrant urban centers and subcenters. For example,
Paris promotes the “15-minute city” (Moreno et al., 2021), enabling an agenda for
coping with global climate change while strengthening public health and
well-being (see Case Study 4). More research is required on the success of this
approach. Travel restrictions in the Netherlands led to the formation of “activity
bubbles” in which residents permanently become more reliant on the amenities
available in their home district (Champlin et al., 2023). However, bridging social
interactions across district boundaries, or the formation of larger activity bubbles, is
associated with higher social resilience and well-being.

CASE sTuDY 4 IMPLEMENTING THE “15-MINUTE cITy":
A case sTuDY OF Paris'®

Carlos Moreno, Zaheer Allam, and Didier Chabaud

The 15-minute city model has been proposed as a path to urban sustain-
ability and resilience; it is recognized as a way forward for economic
regeneration that can support quality of life. Implemented by the city of
Paris as a policy priority axis by Mayor Anne Hidalgo (2020-2026), the
model has become a new urban planning framework based on favoring
proximity, diversity, density, and digitalization while offering climate
justice and socioeconomic equity. To carry out this strategy articulated
around new hyperproximity services, an in-depth transformation of the
Parisian administration has been required to empower neighborhoods for
regenerative action, backed with appropriate resources.

14 See extended version of case study at https://uccrn.ei.columbia.edu/case-studies.
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Examples of projects being developed include playgrounds open to
residents, open-air libraries, schoolyards and colleges transformed into
“oases,” pedestrianization of districts and the creation of school streets to
provide security around schools and promote reduced carbon emissions,
and interventions to embellish neighborhoods in conjunction with residents.
Citizen participation has been promoted — for example, through participa-
tory budgeting and the establishment of a volunteer program and citizens’
kiosks offering information on municipal action and helping to articulate
citizens’ proposals and actions. Paris has also launched a new bioclimatic
local urban plan that is intended to provide some autonomy in deciding its
housing and urban revitalization development plans.
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15-minute city (Source: Micael in Paris en Commun).

Similar 15- to 20-minute city strategies are being considered and imple-
mented elsewhere, for example in Milan (Pisano, 2020), Liverpool, UK
(Calafiore et al., 2022), Portland, Oregon (Simon, 2022), and Melbourne
(Victoria State Government, 2019). The model is gaining more attention in
the context of planning post-COVID-19 cities.

The second option is repurposing — and expanding — urban public spaces to
create safe paths for active mobility. More than 500 cities, states, and countries
did so during the COVID-19 pandemic, between March and August 2020
(Combs & Pardo, 2021) (Figure 6). In some cases, such street-space adaptations,
in addition to measures to adjust mobility demand and behavior, have since been
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Figure 6 Sample of cities that implemented infrastructure such as walking paths,
cycling lanes, and mixed-use roads for active mobility in 2020 (IDB, 2020).

coupled with green/blue infrastructure. Other measures being taken are expansion
of cycling lanes and bicycle parking; closure of streets to motor vehicles; reduced
speed limits; automated walk signs; subsidized bicycle purchases, repair and
sharing systems; shared streets; and reallocation of curb space, roadway, or
nonstreet spaces to walking, cycling, or outdoor commerce (Combs & Pardo,
2021). Examples of land-use repurposing are largely from Europe, North
America, and Latin America (see the additional resources, Table 2).

During the COVID-19 pandemic cycling rates increased in many cities in
comparison to other modes of transport. For example, average cycling rates
increased by 27 percent in Italy, 23 percent in the UK, 19 percent in Portugal,
16 percent in Spain, and 15 percent in France between 2019 and 2021 (Buehler &
Pucher, 2022). Expectations that cycling rates would increase were reported for
Seoul (Ku et al., 2021) and Dutch cities, which already had high cycling rates. In
the latter case, and because of newly formed habits during the COVID-19
emergency, 20 percent of people are expected to cycle and walk more in the
future (de Haas et al., 2020). (For further details, see Castro-Sanchez [2024]; also
see the additional resources for more on cycling during the pandemic.)

The third option is to support remote working through the continued use of
massive, newly developed teleworking infrastructure (Edelman & Millard, 2021).
Some companies continue to allow employees to work part-time from home,
which benefits companies financially through reduced need for office space.
While under certain conditions this option has (Guerin, 2021) positive implica-
tions for reducing GHG emissions from transport and improving local air quality,
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it has the potential not only to create challenges for work—life balance (Atkinson,
2022), but also to increase residential energy use (Villeneuve et al., 2021). Energy
consumption from data centers reached 220-320 terawatt hours (TWh) or up to
1.3 percent of global electricity demand in 2021 (IEA, 2022b).

4.3 Circularity and Urban Waste Management

Circularity in waste management, including building components and construc-
tion and demolition waste, can contribute to sustainability and climate change
mitigation beyond conventional recycling and composting practices (Hertwich
et al, 2020) and has recently begun to be implemented in practice. The
COVID-19 pandemic disrupted local municipal services including formal and
informal waste management at the local level, particularly during the first wave
(Bel & Marengo, 2020; Roy et al., 2021). Larger amounts of single-used plastics,
face masks and other PPE, as well as packaging waste — due to changes in
consumer buying patterns — increased the already limited and disrupted capacities
of some municipal waste services, while also undermining efforts to reduce
plastic waste (Leal Filho et al., 2021).

The surge in reusable face mask production (Corréa & Corréa, 2021) led to
higher use of plastics. Pandemic-associated plastic waste generated by 193 coun-
tries, as of August 23, 2021, has been estimated at 8.4 + 1.4 million tons of which
25.9 + 3.8 thousand tons have already entered global oceans; this represents 1.5 =
0.2 percent of total riverine plastic discharge globally (Peng et al., 2021). The use of
plastics in face masks and other protective equipment production, in 2020, repre-
sented a volume of ~ 300,000 tons (OECD, 2022a). Due to disease spread,
lockdowns, and constrained financial capacities, the circular economies of cities
were adversely affected (Rahman et al., 2021; Roberts & Drake, 2021).

Circular economy strategies that can be applied to prevent and reduce waste
generation, as well as to manage waste may help reboot the labor market after the
COVID-19 pandemic by engaging unemployed people in circular jobs. Working
with informal communities on waste management can promote circularity while
improving the livelihoods of waste pickers and other informal waste workers
(Ellen MacArthur Foundation, 2020; Sharma et al., 2021).

The COVID-19 crisis illustrates, on the one hand, opportunities and syner-
gies between climate, environmental, and public health agendas and, on the
other, multiscalar disruptions in both metabolic inflows (challenges in the
supply chains of strategic products) and outflows (challenges in managing
waste and wastewater during the pandemic). The crisis foregrounded short-
term opportunities, such as urban and close-to-city agriculture, local sustainable
reusable-mask production, and goods and restaurant food delivery, among
others. However, the impacts on longer supply chains were often much greater.
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The concept of circular cities becomes useful in transforming many
facets of urban dynamics while presenting opportunities to reconnect cities
to nearby rural countrysides and develop new economic models (UNEP &
UN-Habitat, 2021). Nevertheless, circular economy models need to resolve
not just technological and managerial issues, but also economic, regulatory,
and culturally localized challenges or bottlenecks (Montag et al., 2021;
Newman, 2020).

5 Interactions with Urban Ecology

Cities around the world have begun to introduce nature-based solutions into
infrastructure and management systems (Dodman et al., 2022; Lwasa & Seto,
2022)."> Access to green spaces was associated with a lower spread of
COVID-19 in several cities throughout the world as well as with a reduced
risk of COVID-19 mortality (Hong and Choi, 2021; Russette et al., 2021).

Urban nature-based solutions, such as access to green spaces, offer benefits to
city ecosystems as well as to the physical and mental health of humans (Kabisch
etal.,2017). In a study of 135 highly urbanized counties in the USA, the presence
of green spaces was significantly correlated with lower racial disparity in the
COVID-19 infection rate (Chen et al., 2020). Another study of forty-five coun-
tries showed that in places where parks were kept open, visitors increased during
the COVID-19 pandemic compared to the numbers visiting before (Geng et al.,
2021). In most of the countries analyzed, there was a significant negative correl-
ation between the number of park visitors and the daily increase in COVID-19
cases, except in Finland and Sweden where there was a significant positive
correlation. During COVID-19 lockdowns and government stringency, there
was a negative association with park visiting, as expected.

In another study, survey respondents in Buenos Aires described urban green space
as “a place to be with nature” before confinement and “an important place in the city”
afterward, reflecting the growing importance of green spaces for urban residents
post-pandemic (Marconi et al., 2022). In Oslo, Norway, outdoor recreational activity
during lockdown increased by 291 percent, with the greatest increase in greener and
more remote parts of the city. This increase was sustained for months after the
COVID-19 outbreak (Venter et al., 2020).

In the Asian cities of Hong Kong, Singapore, Tokyo, and Seoul, researchers
recorded a 5.3 percent increase in the probability of people using green spaces
for every weekly 100-case increase, indicating that more urban dwellers were
frequenting parks as COVID-19 cases rose (Figure 7). This study used social

'3 See ARC3.3 Element on Nature-Based Solutions for an in-depth assessment of this topic, www
.cambridge.org/core/publications/elements/elements-in-climate-change-and-cities.
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Figure 7 Change in green space usage during the pandemic in Tokyo. Circle
size represents the total number of green space uses; color represents change of
use during versus before the pandemic (Lu et al., 2021). Park use sample period
is from December 16, 2019—March 29, 2020, and total # of uses of individual

parks is tracked from Instagram data.

media data to show that people preferred large, natural parks that were close to
city centers (e.g., nature trails) as opposed to urban parks with man-made
elements (e.g., football fields) (Lu et al., 2021).

Decreased green space usage and park visiting were also recorded during the
COVID-19 pandemic. Closure of green spaces during the early stages of the
pandemic due to the perceived risk of COVID-19 transmission may have
resulted in a net-negative effect on community health. A study conducted in
South Korea found that 64.9 percent of survey respondents reported decreased
visits to green spaces after the COVID-19 outbreak (Heo et al., 2021).

In Croatia, Israel, Italy, Lithuania, Slovenia, and Spain, urban residents visited
green spaces less during the containment period, with a relative increase in necessary
activities such as taking the dog out and a relative decrease in nonessential activities
such as meeting others (Ugolini et al., 2020). Residents of UK cities also reported
fewer visits to green spaces due to movement restrictions (Burnett et al., 2021). In
Brisbane, Australia, observed behavior was mixed: 36 percent of respondents
increased their visits to parks while 26 percent reduced them (Berdejo-Espinola
etal., 2021).
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The availability of, and hence inequitable access to, green spaces in some cities
was and still is an issue (see the additional resources for city examples). Overall,
urban green spaces played an important role in mental and physical health prior to
the pandemic as well as during lockdowns and subsequent COVID-19 waves.
Nature-based solutions also have a critical role in climate change mitigation,
adaptation, and resilience and offer immense benefits to urban populations and
ecosystems. (See the additional resources for impacts on urban and peri-urban
wildlife.)

6 Governance and Urban Climate Action

The intertwined nature of climate change adaptation and mitigation and pandemic
preparedness in cities requires coordinating actors, institutions, jurisdictions,
knowledge providers, agencies, and practices at different scales, both in time
and space. This type of governance,'® needed to move toward more sustainable,
healthy, resilient, and just cities, may be understood as a reflexive way to build
consensus and partnerships based on scientific information and knowledge
coproduction around the definition of goals and pathways of action in fragmented
and uncertain environments (Solecki et al., 2021; UN-Habitat, 2022).

Governance challenges emerge when there is a lack of alignment or even
mismatch across scales, interdependence between levels, or “contagion” or
transfer of responsibilities from one level to another (Termeer et al., 2019).
Transfer of responsibilities could be explained as, for example, taking over
pandemic management by the national government or, vice versa, passing down
financial responsibility for health care during the pandemic. Solutions require
the development of better links between levels to address mismatches between
the scale of the problems and the scale at which they are governed (Cash et al.,
2006). In this context, leadership is not only crucial to ensure rapid and
appropriate responses, but to catalyze transformative actions and unlock dead-
locks in governance processes (Termeer et al., 2019).

Solutions also require an understanding of a wide range of social phenomena,
such as the evolution of political institutions and of informal governance
practices, the progression of economic development and financial markets, as
well as disaster prevention, response, and preparedness (Bai et al., 2020).
Solutions need to be local, regional, and global, as evidenced in the
COVID-19 pandemic, where international collaboration in financial support,
donation of medical supplies, and the sharing of expertise occurred (Dalglish,
2020; Mahmud & Al-Mohaimeed, 2020.

16 See ARC3.3 Element on Governance, Enabling Policy Environments, and Just Transitions,
www.cambridge.org/core/publications/elements/elements-in-climate-change-and-cities.
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6.1 Multilevel Governance and City Responses

Governance during the COVID-19 pandemic offers lessons for institutional-
izing resilience to climate change impacts as well as for putting in place
climate change adaptation and mitigation efforts in the short and the long run.
Building economic, social, and climate—environmental resilience and the
appropriate governance and institutional structures “must be at the heart of
the future of cities” (UN-Habitat, 2022). To achieve this, however,
a consistent and coordinated agenda and the means to implement it needs to
be developed at all levels. The COVID-19 crisis has certainly been an
opportunity to reveal challenges and identify opportunities for advancing
strong multilevel governance for low-carbon, sustainable, and resilient
urban transformation.

Governments — national, provincial, and local — developed policies to contain
the spread of COVID-19 and provide healthcare to those afflicted. The
responses, from neighborhood to subnational, national, and supranational
scales, varied depending on different state as well as civil society capacities.
There was a range of efficacy in providing relief during lockdown measures to
contain the spread of the disease, provide healthcare, and promulgate interven-
tions for recovery after localized waves of infections.

Initial analyses suggested that the COVID-19 pandemic led to increased
authoritarianism (Gao & Zhang, 2021; Lithrmann et al., 2020). The pandemic
resulted in widespread isolation, strict lockdowns, and policy-enforced quaran-
tines in many places, despite a decades-old acknowledgment that oppressive
public health measures are considered counterproductive (Bohle et al., 2022;
Hartman et al., 2021; Holbig, 2022). The wrong lessons could be drawn for
climate change actions — such urgent mitigation measures to meet the challege
of a 1.5 °C temperature increase — from COVID-19 pandemic management
through authoritarian practices.

Early responses to the pandemic in many countries was for the national
government to take over decision-making that would otherwise have been the
domain of provincial or local governments, such as decisions related to health. In
some countries, economic development and utilities sectors, reinforced central-
ization practices. The COVID-19 emergency revealed a tendency to centralize
(UCLG et al., 2021). Decentralization processes were observed more often in
containment and food security measures, while transport included shifts in both
directions — centralization and decentralization practices (Dzigbede et al., 2020;
UCLG et al., 2021). In general, the COVID-19 emergency elicited a range of
actions, mostly in relation to emergency preparedness and response, information
and communication technology, and the concentration of executive powers
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(UCLG et al., 2021). Figure 8 provides an example of US Center for Disease
Control and Prevention (CDC) communication measures on hygiene and hand-
washing in Times Square New York. Local governments that were resource-poor
were not able to respond well to the pandemic (Dzigbede et al., 2020), while those
with better resources responded with mixed results.

Figure 8 Empty Times Square in New York with billboard slogan: “Wash hands

often with soap & water for at least 20 sec.”

(Source: Erik Mencos Contreras, March 2020).
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As in the climate change adaptation literature, studies published on COVID-
19 governance show the importance of collaboration among levels of govern-
ment and nongovernmental stakeholders.'” For instance, a comparison of the
governance mechanisms in place during the pandemic in China and in the USA
demonstrated that, despite different political systems, the two countries set up
hybrid coordination regimes in which interactions can be found between differ-
ent levels of government (vertical approach) and with stakeholders and civil
society (horizontal approach) (Liu et al., 2021). In both cases, several different
modes of coordination were used: command and control, steering, negotiating,
and supporting (although differences are observed between the two countries).
(See the additional resources for city examples.)

As a central component of multilevel urban governance, coordination
includes the metropolitan scale as well as cooperation among transboundary
cities, such as metropolitan agglomerations with multiple local governments but
operating as unified economic entities. The COVID-19 pandemic has reaf-
firmed the importance of metropolitan-level coordination and transboundary
cooperation within multiple local governments which, when it takes place,
typically has been limited to informal or soft coordination practices that do
not necessarily lead to the most effective responses (UCLG et al., 2021).

Nonstatutory agreements among local governments within metropolitan
agglomerations may be on issues of taxation, land-use regulations, pollution
standards, ecological resource use and deployment, building codes. Large
metropolitan areas in particular reveal great disparities and inequities, not
only in health outcomes or access to healthcare but also in terms of climate
vulnerability and risk exposure. Metropolitan scale coordination seems to be
more effective than city to city coordination (Delgado Ramos et al., 2019;
Delgado Ramos & Mac Gregor Gaona, 2020).

Cities in the Global South are at more risk from both climate change and
pandemic impacts due to the expected increase in urbanization and the growth
of informal settlements in vulnerable and nonplanned areas (Bele et al., 2014;
Field & Barros, 2014). Moving forward, institutionalization of urban planning
to cope with multiple crises will be increasingly relevant. '® Working at different
spatial and time scales while integrating a set of urgent urban agendas is
required to address diversity, equity, and inclusion among individuals, institu-
tions, neighborhoods, cities, and metropolitan areas. This will enable more

7 See ARC3.3 Element on Governance, Enabling Policy Environments, and Just Transitions,
www.cambridge.org/core/publications/elements/elements-in-climate-change-and-cities.

¥ See ARC3.3 Element on Urban Planning, Design, and Architecture, www.cambridge.org/core/
publications/elements/elements-in-climate-change-and-cities.
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equitable and inclusive planning and decision-making processes. It also recog-
nizes varying conditions and capacities to act.

6.2 Leadership, Information, Social Partnerships,
and Accountability

Beyond coordination between different levels of government (see Section 6.1),
creating spaces for collaboration and cooperation with citizens and stakeholders
to foster knowledge sharing is important (Garavaglia et al., 2021). Leadership at
the city level is also important for this purpose. A survey of twenty-five mayors in
the metropolitan area of Milan found that the emergence of several public actors —
volunteers, public officials, policemen, and so on — significantly helped create
shared leadership to collectively manage the health crisis without weakening the
overall leadership position exercised by Italian mayors (Garavaglia et al., 2021).
This shared leadership is particularly important to maintain now that the
pandemic is officially over. The issue of effective response and the quality of
leadership also emerged during the pandemic crisis. Effective response includes
rapid action, good coordination, an evidence-based approach that is well commu-
nicated, and a spirit of partnership (Al Saidi et al., 2020).

Information and communication technologies proved to be useful during
the COVID-19 pandemic and its consequences — to strengthen institutional
governance (Clement et al., 2023; UNDESA, 2022), advance community
engagement (Spear et al., 2020), create citizen support networks (e.g., the
Paraguayan initiative, ayudapy.org), and articulate social mobilization
(Duque Franco et al., 2020). Participatory approaches to data collection can
afford residents greater agency in the cocreation of urban data while empha-
sizing privacy over precision (Champlin et al., 2023). Yet, such roles and
potentialities still have limitations due to the prevailing digital divide between
rich and poor, young and elderly, and rural and urban environments (BEREC,
2021; Li, 2022).

Nevertheless, e-government strategies can improve capacity to respond to
crises and generate useful information in real time for decision-making, as the
COVID-19 crisis proved (UNDESA, 2022). Digital platforms and social media
can be used effectively used to spread information and instructions and confront
“infodemia” (the misinformation epidemic) (Khan et al., 2022; Onyango and
Ondiek, 2022). Information and communication technologies can also be used by
grassroots movements to articulate support for those in need, as demonstrated by
the ollas populares (“popular pots”) initiative led by women from vulnerable
communities in Asuncion, Uruguay, who were facing food insecurity aggravated
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by the pandemic (Frutos et al., 2022). A similar account relating to ICT was
reported in Lima (Desmaison et al., 2022).

Information and communication technologies can also be used, on the one
hand, to shield governments from blame for the pandemic (as argued in the case
of China, Li et al., 2022), while, on the other, they can create public trust, an
important aspect of strict enforcement. (See the additional resources for city
examples in Wuhan, Singapore, and Kerala.)

Social media, mobile applications, and other digital tools can be valuable when
used with good intention and mindful data storage that does not infringe the privacy
and rights of citizens. Social media and digital platforms are used tp give warnings
in climate change-induced extreme events such as cyclones and extreme heat, as in
the case of Ahmedabad’s Heat Action Plan (Mahadevia et al., 2020; Nastar, 2020).
The use of ICTs was likely accepted during the pandemic due to the urgent and
emergency nature of the situation. However, it is also known that ICTs can be
intrusive and violate individuals’ privacy (Cong, 2021). The question is whether
ICTs can be useful tools for decentralized and participatory urban governance, both
in climate action and more generally. This is certainly an issue that needs to be
further evaluated, especially given the rapid evolution of artificial intelligence.

6.3 Role of Technology in Emergency Planning
and Management

The COVID-19 pandemic has not only led cities to coordinate actions across
different sectors and stakeholders and incorporate ICTs to generate and dissem-
inate information, but also to find solutions (Kummitha, 2020; Kunzmann,
2020). Learning from such experiences, urban adaptation and mitigation prac-
tices can be reinforced by fostering pre-event and long-term urban planning, and
early warning for multihazard situations, as well as informed emergency plans,
while advancing collaborative practices and alliances and the incorporation of
novel technologies and technological abilities (Han et al., 2021).

Due to the necessity of deploying technologies in the context of COVID-19 —
for tracking, understanding, and informing the spread of the disease in real time,
for encouraging social distancing, or arranging vaccination campaigns and
certification — digitized or smart cities are now better prepared to respond to
future disasters. Urban governments gained valuable experience during the
pandemic by ensuring the well-being of urban residents while maintaining
continuity of urban functions (Hassankhani et al., 2021).

Despite the need for further learning on the influence of digitalization on
pandemic responses, it seems evident that countries and cities with higher digital
adoption highlighted a positive trend in how they handled the COVID-19
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pandemic and implemented institutional interventions (Heinrichs et al., 2022; Liu
et al., 2022). Therefore, the implementation of different technology-driven pol-
icies and actions seems to be desirable for assisting telehealth — for both physical
and mental health (Baudier et al., 2023), advancing e-learning, remote working,
and services (WEF, 2022), preventing and managing risk (Petrova & Tairov,
2022), strengthening sustainable and resilient urban fabrics (Allam et al., 2022;
Cavada, 2023), and even for improving social participation and connectedness.

In Helsinki, for example, digitalization efforts, which are not centered on
technology alone, have been explicitly proposed as part of the city’s recovery
plan, which also comprises broader actions for green structural change in the
economy and the introduction of more innovative and efficient public services
that support a reduction in carbon emissions (City of Helsinki, 2020). A similar
proposal can be found in Los Angeles’ SmartLA 2028 plan, which proposes
actions relating to infrastructure, data tools and practices, digital services and
applications, connectivity and digital inclusion, and city governance (City of
Los Angeles, 2020). Other cities working in a similar direction include Toronto
(Toronto Government, 2023), Portland (City of Portland, 2020), and Boston
(City of Boston, 2022).

7 Energy and Economics

The COVID-19 pandemic revealed underinvestment in public health, but also
neglected climate commitments at the local level due to constrained funds and
capacities (Dodman et al., 2022). At the beginning of the pandemic, and as it
continued, a decline in cities’ tax base translated into limited local recovery
spending (Kunzmann, 2020). This, in turn, led to a requirement for emergency
liquidity to relieve debt payments and increase borrowing capacity to expand and
upgrade healthcare capacity, fund testing and tracing, maintain the operation of
transport systems while implementing social distancing, and support small busi-
nesses affected by lockdown measures, among other issues. The capacity to
promote climate-resilient development in cities has thus been compromised by
the pandemic response, as the prioritization of investment has postponed actions
and, in some cases, scaled back short-term ambitions, particularly in developing
countries (Corfee-Morlot et al., 2021; ECLAC, 2022).

Spending during the COVID-19 pandemic revealed an egregious asymmetry
not just between advanced and developing economies but also between imme-
diate response (rescue) and recovery. Recovery spending clearly dominated in
developed economies, while funding in developing countries was limited to
rescue (O’Callaghan & Adam, 2021). Funding for mid- and long-term actions
was — and still is — limited or absent in cities in developing economies; they are
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still struggling with the socioeconomic impacts of the pandemic. However, in
both cases, there are certainly still few long-term commitments, either for
expanding water and sanitation infrastructure and promoting renewable energy
(including household-level solutions), or for pursuing urban retrofit and
redesign (including public spaces and nature-based solutions), and even for
programs aimed at increasing the flow of investment-ready projects that address
climate-resilient development locally. The latter is a major issue as cities need to
develop clear mechanisms for incorporating climate, environmental, and health
goals into long-lasting infrastructure and land-use decisions.

Since developing and emerging market economies have been hit hardest by
both climate change and COVID-19, unlocking new sources of funding for
sustainable recovery in those countries — which will be paid back many times
over (Gulati et al., 2020) — is particularly urgent. Among funding mechanisms
are green bonds — as used in the case of Transport for London (TfL, 2020) — and
international sustainability funds. The latter can be linked to SDGs to locally
“build back better” from the COVID-19 crisis by, for example, prioritizing
investments through robust green budgeting tools that increase the efficiency,
effectiveness, and impacts of budgetary processes. For instance, priority fund-
ing can be designated for those projects that provide the most climate, environ-
mental, and health cobenefits (C40, 2021; WHO, 2021a).

Increasing national-local collaboration and coordination of actions can
enable more ambitious nationally determined contributions (NDCs) in which
cities can play a central role (Gulati et al., 2020)."” To support urban trans-
formative action, which will demand an estimated 93 trillion US dollars worth
of sustainable infrastructure by 2030 (NCE, 2016), funding partnerships and
initiatives have recently been launched such as the City Resilience Program
(CRP) and the City Climate Finance Gap Fund. Implemented by the World
Bank and European Investment Bank, the City Climate Finance Gap Fund aims
to help bridge the urban financing gap to achieve low carbon, climate-resilient
urbanization pathways. The CRP is a partnership between the World Bank and
the Global Facility for Disaster Reduction and Recovery (GFDRR), which is
anchored in the former. Launched in June 2017 as a multi-donor initiative aimed
at increasing financing for urban resilience, the CRP is supported by the Swiss
State Secretariat for Economic Affairs (SECO) and the Austrian Federal
Ministry of Finance.

In its first year of operation, the City Climate Finance Gap Fund supported
thirty-three cities worldwide. Funding for disadvantaged communities and

19 See ARC3.3 Element on Financing Climate Action, www.cambridge.org/core/publications/
elements/elements-in-climate-change-and-cities.
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informal urban areas is central to closing current divides and advancing just
climate-resilient development (ECLAC, 2021; IPCC, 2022c). Investments
therefore need to prioritize actions to restore and improve urban services,
promote nonconventional forms of renewable energy, advance circular econ-
omy schemes, restore local and peri-urban ecosystems, encourage digital
economy and sustainable tourism, and strengthen healthcare manufacturing
industries and the healthcare economy (ECLAC, 2021). In the case of devel-
oping countries, the Economic Commission for Latin America and the
Caribbean (ECLAC) recommends that investments should additionally seek
to transform the prevailing productive structure to create jobs, stimulate the
economy, reduce imports and therefore indebtedness, as well as to reduce
carbon footprint and other environmental impacts (ECLAC, 2021). (See the
additional resources for a further discussion of COVID-19 and urban
finance.)

7.1 Energy Consumption, Renewables, and Trends

The impacts of the COVID-19 pandemic on the global economy and its perform-
ance have significantly changed global energy use and energy supply chain
structures. An International Energy Agency (IEA) study estimated that total
primary energy demand decreased by about 6 percent globally in 2020; this
reduction was approximately seven times greater than during the global financial
crisis of 2008-2009. Furthermore, approximately 8 percent of the forty million
jobs in the energy sector were either at risk or lost in 2020 (IEA, 2020). In this
context, all renewable energy producers, apart from China, decreased the volume
of their energy supply (Bhuiyan et al., 2021). However, during lockdowns the
power mix shifted toward renewables (IEA, 2021), following the reduction in
electricity demand (in China, for example, coal-fired power generation
decreased). With lockdown relaxation, the mix nonetheless went back to pre-
COVID-19 trends with further increases in the volume of energy demanded in
countries such as India (IEA, 2021).

The USA is among the few countries that did not register a significant
reduction in total energy demand: Increases in residential energy consump-
tion (there was an increase of about 10 percent during the second quarter
of 2020 in relation to the average registered between 2016 and 2019)
practically offset the decline in business and industrial demand, which
has been estimated to be about 12 percent and 14 percent, respectively
(Cicala, 2020). This was very likely due to people spending more time at
home (Figure 9).
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Figure 9 Sources of CO, emissions by urban region (C40, 2021).

Despite the general reduction in energy consumption during lockdowns,
a noticeable increase in energy consumption at the household level was
reported, not only due to greater demand for air conditioning (heating and
cooling) and cooking but also to an increase in the use of domestic electrical
and electronics equipment (Cuerdo-Vilches et al., 2021; Surahman et al., 2022).
Households used cooling/heating devices for longer durations during the period
when they were confined at home, believing that energy savings could cause
thermal discomfort (as documented in half of the households in Madrid
[Cuerdo-Vilches et al., 2021]). Energy consumption peaks related to cooling
and heating at the household level were reported during the day and not just in
the evenings, as observed before the COVID-19 pandemic in Quebec City
(Rouleau & Gosselin, 2021).

Understanding such changes in household energy consumption can help
anticipate shocks to electricity systems during potential future crises.
Tailored urban energy strategies are needed to ensure energy justice
while advancing urban sustainability. Despite the opportunity that the
COVID-19 pandemic presented to improve residential energy efficiency
and decarbonize, it should be expected that the population will revert back
to pre-COVID behavior with no permanent gains in either. Instead of
bouncing back to pre-COVID-19 business-as-usual practices, transitioning
toward low-carbon and sustainable urban living is needed to advance
energy and material efficiency, both in general and especially for buildings.
This needs to go hand in hand with energy transition policies that enable
increased local generation of renewable energy (Leon & Cardenas, 2020;
PNUMA, 2021) along with energy-efficient building design, construction,
and operations (IPCC, 2022d).

Downloaded from https://www.cambridge.org/core. IP address: 3.139.94.189, on 25 Apr 2025 at 22:19:53, subject to the Cambridge Core terms of
use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009527279


https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009527279
https://www.cambridge.org/core

60 Climate Change and Cities

7.2 Urban Supply Chain Disruptions

Many urban supply chains were significantly affected in the acute phase of the
COVID-19 pandemic. For example, food-supply chains were significantly
disrupted during the pandemic and the resilience of the most vulnerable urban
populations suffered because of transport interruptions, labor shortages, con-
sumer panic-purchasing, and changes in food consumption patterns (Batty,
2020; Newell & Dale, 2020; Pulighe & Lupia, 2020). To overcome these
situations, local food production that supports small and medium-sized enter-
prises or locally based cooperatives could enhance local food-value chains
(Carducci et al., 2021) (see Case Study 2). However, local food production
may not be able to significantly reduce.

Linking local food production schemes to energy generation and/or nutrient
recovery from food production residues — and, in general, from municipal
organic waste — can support urban circularity. In small urban settlements
surrounded by agricultural activities, there is a clear opportunity to profit. The
case of Feliz municipality in Brazil demonstrates the power generation poten-
tial, equivalent to 10 percent of the total energy consumption of the municipality
(PNUMA, 2021). (For further details, see the additional resources.)

7.3 Economic Impacts and Implications for Cities

The COVID-19 pandemic affected the global economy (ILO, 2020, 2021, 2023;
IMF, 2021). Lowest recoveries have been experienced by low-income coun-
tries, as expressed in terms of GDP per capita. As reported by the International
Labour Organization (ILO), labor markets have deteriorated since 2020 with
decent work deficits persisting around the world and highly unequal labor
market prospects across and within countries. Informal work has increased,
productivity growth has slowed, and incentives for productive investments have
weakened. In this context, trade and tourism have been particularly impacted:
a decrease of 5.4 percent in the volume of international trade was observed
during 2020 despite the economic and fiscal measures taken by governments
(CEPAL, 2021; PNUMA, 2021).

For some cities whose economy mostly relies on tourism activities, this
meant higher losses and harder recovery slopes. This has been documented in
the case of tourist destinations in Latin American and the Caribbean (CEPAL,
2020), South Africa (Rogerson & Rogerson, 2020), some Chinese destinations
(Qiuetal., 2020), and Nepal (Sah et al., 2020). Evidence of such impacts has led
to the recognition of the importance of diversifying urban economies and
advancing circular economies (UNEP & UN-Habitat, 2021; UN-Habitat,
2022). Urban resilience building has been identified as a risk-reducing factor
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against the impacts of a global crisis such as the COVID-19 pandemic as well as
climate change.

The digitalization of work activities not only devolved part of the oper-
ational costs to employees (Battisti et al., 2022); it aslo changed the housing
market in several cities (see Section 6.3). Returning to face-to-face work
activities has encountered resistance, particularly in US cities. At the begin-
ning of 2023, office occupancy in ten major US cities exceeded 50 percent for
the first time since the pandemic started. As of February 27, 2023, the city with
the highest weekly occupancy was Houston with 60.6 percent, while San Jose
exhibited the lowest weekly occupancy at 41.2 percent (Kastle, 2023).
Macroeconomic slow-down at the national level could have consequences
for both a country and a city’s future ability to borrow and invest in low-
carbon economies, particularly in the absence of actions that seek to transcend
business-as-usual practices (Corfee-Morlot et al., 2021; Hepburn et al., 2020;
Watkins et al., 2021).

However, further assessments are needed for a better understanding of
COVID-19 economic impacts at the urban level, particularly on the future of
urban adaptation and mitigation agendas. This last point is important as, across
a range of cases, pre-pandemic budgets for national and local climate action
programs were partially redirected to COVID-19 response (Delgado Ramos,
2023; IMF, 2021). Cities’ ability to meet their climate ambitions is thus con-
sidered to be at a critical juncture (Cities Climate Finance Leadership Alliance
et al., 2021), despite recognition that they need to be prepared for dynamic and
unpredictable futures (UN-Habitat, 2022).

8 Learning from COVID-19: Accelerating Urban
Transformational Pathways

The word is experiencing simultaneous crises of conflict, inequity, and poverty.
At the same time, the AR6 Summary for Policymakers (IPCC, 2022d) argues
that the time to respond to climate change is “now or never.” This Learning from
COVID-19 Element reiterates the need to identify synergies between climate
action and multiple ongoing crises. It also flags the need to intervene when the
ongoing agenda of building climate resilience at the city level is derailed by
large-scale disasters, such as the COVID-19 pandemic. The consequences of
the pandemic will continue to affect the structure of urban systems for years to
come.
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8.1 Enabling Conditions

Urban planning and design and infrastructure development are key enablers of
synergistic actions to address climate change adaptation and mitigation as well as
COVID-19 or any future pandemics.”’ Emissions reduction and health consider-
ations cannot be addressed through behavioral changes alone but require urban
planning, infrastructure provisioning, and technological change. Investments in
urban planning, infrastructure, and technology will provide opportunities to
revitalize urban economies, which went into decline during the pandemic.

Acceleration of energy efficiency retrofitting, fuel shifting, and net-zero
construction will reduce urban emissions and generally improve public health,
particularly if future pandemics require people to spend more time at home
(Lwasa & Seto, 2022). Enhancing urban investment and diversifying cities’
revenue sources will facilitate coordinated and intersectional actions to address
the simultaneous challenges of poverty and inequity, climate change, and public
health.”’

Social capital can provide several benefits during crisis scenarios, and high
social capital communities respond more efficiently than those with low social
capital. This is an important enabling condition to cope with pandemics and
enhance community-level resilience to climate change through undertaking local-
level adaptation and mitigation actions. Partnerships between various actors and
institutions at local level — among, for example, community-based organizations
(CBOs) and NGOs; CBOs and NGOs with local government and the private
sector; and local government with the private sector — could be observed when
managing COVID-19.

These partnerships are also important enabling conditions for local climate
change actions. Institutional arrangements will be needed to enhance the sci-
ence—policy interface as well as for setting up and nurturing local organizations
(Solecki et al., 2021; UNEP & UN-Habitat, 2021). At the same time, these
partnerships require financial support, not just from public funds but also
through philanthropic and corporate social responsibility (CSR) initiatives, all
within a context of recognizing local realities and priorities.

The barriers to dual action on climate change mitigation/adaptation and man-
aging pandemics increase when poverty and inequity prevail. These are structural
barriers to global cooperation such as material endowments, political systems,
and ideas, values, and belief systems (Dubash et al., 2022). The COVID-19

20 See ARC3.3 Element on Urban Planning, Design, and Architecture, www.cambridge.org/core/
publications/elements/elements-in-climate-change-and-cities.

2! See ARC3.3 Element on Financing Climate Action, www.cambridge.org/core/publications/
elements/elements-in-climate-change-and-cities.
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response in many countries led to a backsliding of democratic decision-making
processes and increased centralization of directives at national government level.
There is fear of such a governance approach becoming permanent, thereby
moving away from the goal of integrated governance, equity, and sustainable
development (Dubash et al., 2022).

8.2 Conclusions

Urgent responses to the COVID-19 pandemic spanned multiple sectors and
scales, and were prioritized over responses to climate change. The immedi-
ate and significant health crisis resulted in governments at local, regional,
national, and international levels diverting resources that could have been
utilized for climate change mitigation and adaptation. In many countries, the
early response to the pandemic was for national governments to take decision-
making away from local entities, consequently reinforcing centralization prac-
tices. Often, governments drew on the expertise of civil society and industry to
combat the pandemic, with nongovernmental organizations and local govern-
ments partnering to support informal sector residents and low-income popula-
tions. The pandemic also resulted in displays of urgency in dealing with the
crises, with cities coordinating actions and incorporating ICTs to generate and
disseminate information, all of which can be applied to planning for climate
change mitigation and adaptation moving forward.

City size, form, and granularity had mixed impacts on COVID-19 trans-
mission, but these are important for climate change mitigation strategies.
The relationship between density and the spread of COVID-19 infections has
been found to be relatively weak, contrary to initial thinking that a high correl-
ation would be found between densely built or populated cities and the rapid
spread of infectious diseases. The relationship between density and urban health
is complex and mediated by the interplay between exposure, sensitivity, and the
adaptive capacities of cities which extend into issues of urban inequalities.
Crowding is responsible for the spread of infection. If urban density had been
found to be highly correlated with the spread of COVID-19, then it would have
presented further challenges to local governments who had been working to
increase urban density as an important intervention in climate change mitigation
actions. Pandemics such as COVID-19 can be managed, even in high-density
areas, provided that residents make changes in lifestyle and follow public health
instructions. Thus, policymakers are encouraged to promote compact cities,
which are beneficial for climate change mitigation, even when handling
pandemics such as COVID-19.
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Climate change-related disasters and COVID-19 present a dual health
threat to cities. Climate change-related disasters during the COVID-19 pan-
demic created a double health crisis. During flooding, heat waves, hurricanes, and
other climate-related disasters, the emergency responses required may conflict
with the emergency response and relief practices needed during a pandemic.
Thus, healthcare personnel may be diverted to attend to disaster-related health
concerns during an ongoing pandemic. Relief centers operationalized during
climate-induced disasters need to be planned and operated in such a way as to
make these pandemic-proof, that is, to minimize disease spread.

The COVID-19 pandemic has shifted populations from urbanized to
less dense areas resulting in greater use of household energy, materials,
and land. There is a real danger of reversal of the “back to the city movement”
because of the COVID-19 pandemic. This will undo the gains of the urban
redevelopment and regeneration and transit-oriented development projects
that have been implemented to combat sprawl as part of climate change
mitigation in countries around the world. The fear of infection as well as
measures aimed at mitigating it have caused people to avoid public transit and
vertical transportation systems such as elevators to minimize close contact
with others, thus leading to a desire to move to single-family dwellings in the
suburbs. Out-migration to peri-urban areas is further reinforced by the possi-
bility of teleworking. Remote working brings with it a preference for larger
homes with adequate workspaces.

The COVID-19 pandemic caused a transport modal shift that conflicts
with climate change mitigation. The COVID-19 pandemic has led to
decreased use of public transportation and other forms of shared mobility and
increased preference for individual mobility, commonly typified by the personal
automobile. During the pandemic, cities continued to support residents to take
public transport by implementing measures related to safety. However, these
measures have the potential to increase the cost of public transportation, which
then puts an additional burden on local or national governments. The trend of
prioritizing private over public transport may continue after the pandemic and
set back the gains of sustainable and low-carbon transportation pathways that
many cities have developed and promoted.

Built environment changes instigated as COVID-19 responses can also
be climate change mitigation and adaptation actions. The pandemic has led
to cities changing the use of their built environments, such as repurposing
sidewalks for the extension of cafés to achieve the required social distancing
and converting parking spaces into public open spaces. These changes are
consonant with built environment changes that have been implemented for the
purposes of climate change mitigation and adaptation. Many cities have
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encouraged active transportation by replacing car lanes with bike and pedestrian
lanes, transforming parking lots into seating areas, and closing off sections of
streets, or entire streets, for nonvehicle travel. While these efforts need to be
maintained in support of active transportation and climate change mitigation
and adaptation efforts, a consensus has not yet been reached on whether these
changes are continuing in the period of normalization of activities in cities now
that COVID-19 has become endemic. At the level of individual buildings,
measures to increase natural light and ventilation to create healthier indoor
environments and reduce cooling demand should be prioritized due to the
climate mitigation and pandemic management benefits.

The provision of urban green spaces — a proven climate change mitiga-
tion and adaptation strategy — and greening buildings resulted in reduced
health risks during the COVID-19 pandemic. Access to urban green spaces
has been associated with lower spread of COVID-19 in several cities throughout
the world. Green spaces are important for carbon sequestration and hence
climate change mitigation and also adaptation to climate change impacts such
as urban heat islands, excess rains, and storms. City greening measures include
not just increased access to green spaces, but also green roofs, ventilation
corridors, and urban farming. Also, designing green spaces to support wildlife
improves the resilience of both human and natural systems.

The COVID-19 pandemic put stress on supply chains. During the pan-
demic, government-mandated lockdowns, labor shortages, and changes in
consumer purchasing behavior and locations disrupted supply chains and
impacted community resilience to climate change. Shocks to the food-supply
chain revealed the limited food access and storage capacity of communities,
often resulting in external food aid. Strengthening local-regional production
and supply chains can diversify the economy, create jobs, support urban circu-
larity, and enable resilience at the core of urban planning and management.

The COVID-19 pandemic disproportionately affected people who are
socially and economically disadvantaged and homeless, the same groups
most impacted by climate change. Although the issue of inequity, particularly
in urban areas, and how that plays a role in heightening vulnerability and risk
exposure to natural disasters and other impacts of climate change is not new, the
COVID-19 pandemic has magnified underlying socioeconomic inequalities.
For instance, disadvantaged groups have disproportionately reduced access to
basic services and utilities, thereby deepening poverty and health inequity by
amplifying disparities in healthcare access and health outcomes. This highlights
the need for greater action aimed at reducing these inequalities to improve urban
resilience — as the pandemic has shown, nobody is safe until everyone is safe.
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The COVID-19 pandemic engendered multiscalar and polycentric
collaborative governance, partnerships, and sources of financial help.
Governance collaborations were observed across different scales of government
and, for metropolitan cities, across boundaries. Partnerships included civil
society institutions and actors. The presence of social capital and trust among
actors and institutions mattered. Funding for local actions was sourced from
public, private, philanthropic, and sweat equity to respond to the emergency
caused by the pandemic. Similar governance systems need to be put in place,
sustainable in the long run and therefore institutionalized, for climate change
actions.

City governments have a crucial role to play in the collaborative govern-
ance processes required to tackle COVID-19, improve the overall reduc-
tion in GHG emissions, and build cities’ climate resilience. The COVID-19
pandemic (like other major crises) may have provided an opportunity to rethink
the role of municipal governance and facilitate policy innovation and experi-
mentation — a shift away from what is conceivable, feasible, and socially and
politically acceptable. City governments have proven their ability to take action
during a pandemic and they have been able to open up a window for sustained
local-level engagement on health security issues and how to respond to future
public health emergencies. Whether these innovations and initiatives can be
sustained and lead cities toward a long-term transformative agenda remains to
be seen.

8.3 Further Research

* This ARC3.3 Element reveals the need for more studies on city-specific
details of how the pandemic impacted local government budgets, invest-
ment priorities, and future planning efforts related not only to development,
but also to climate change mitigation and adaptation. It is also not yet
known whether the multiscalar governance and stakeholder partnerships
forged to address the health emergency have continued once the pandemic
abated.

» More evidence is required on how COVID-19 and extreme heat were man-
aged by informal settlements and low-income populations in cities of the
Global South, to understand and be better prepared for future compound-
vulnerability situations.

* Addressing the degree to which urban areas and their inhabitants, which
carried most of the COVID-19 burden, overlapped with those affected by
climate change impacts and environmental degradation may inform as to
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where work should be prioritized to enable a more robust and integrated
approach to building long-term alternative-solution pathways.

* During the COVID-19 pandemic, governance was highly centralized along
with the deployment of invasive and intrusive digital tools. Their acceptance
during the pandemic was on account of the emergency, but the question
remains whether these would be good tools for decentralized and participa-
tory urban governance in general and for climate actions.

» More understanding of social, class, and gender-based equity impacts at the city
level is required as well as what these would mean for climate change mitigation
efforts related to transport, housing, urban structure, and service provision.

 Further research on the effects of misinformation, lack of trust in science, and
reductions in social capital is needed.

8.4 Final Thoughts

The way forward on climate change is to incorporate equity, fairness, and
justice into context-specific actions related to the agendas on climate change
and SDGs. The climate change actions need to be taken within the SDG
framework, which enables the former to go hand in hand with the development
agendas — the key message from the IPCC 1.5 Report (IPCC, 2018) and
followed up in AR6, WGII, and WGIII reports (Dodman et al., 2022; Lwasa
& Seto, 2022). While health is one of the SDGs, this Element draws attention
to the COVID-19 pandemic and illustrates how such global episodic events
can set back, or have the potential to push forward, climate actions. These
relationships are not linear or ubiquitous and vary across the world depending
on how closely national and local governments coordinate on agendas to meet
the SDGs.

The COVID-19 pandemic raises alarms about future episodes of zoonoses on
account of deforestation and biodiversity loss driven by increasing urbanization
and expanding agricultural production. Countries in Asia and Africa are likely
to experience future urbanization and may need to pay attention to this warning.
The pandemic also provides lessons learned on the impacts of pandemics to
daily urban life that can be reduced by multilevel and participatory governance,
social protection measures, urban planning and design and infrastructural
systems, and people’s behavior. The examples presented in this Element also
reveal how cities quickly adapted to the new situation by managing public
transport; appropriating and repurposing streets; finding new ways to work,
study, and seek healthcare; shift to low-carbon mobility; and forge multiple
partnerships. However, while it is true that urban systems changed rapidly,
many of those changes have been reversed and their longevity is not clear.
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There are, however, challenges. These include reversing the movement
from cities to suburbs, particularly in the sprawling cities of the Global
North, formalizing informal sector housing, and providing resources at the
local level for investments in mitigation technologies. These present resist-
ance to achievement of the changes needed to create low-carbon, resilient, and
equitable cities. The pandemic has been a call to action to reconnect science,
policy, and participatory governance to implement solutions. It has provided
an opportunity to reset the carbon-based economy through novel, yet context-
ualized, urban transformational pathways.

Appendix: UCCRN ARC3.3 Stakeholder Soundings
Discussion with City Stakeholders and UCCRN's South Asia Hub

The South Asia hub of UCCRN hosted a hybrid workshop on October 27, 2021
at Ahmedabad University, India. The hub facilitated discussions on the impacts
of the COVID-19 pandemic on climate change efforts in cities and its effects on
urban policy, financing resilience and low-carbon developments, and innov-
ation. The group of sixty-six participants included climate experts, city officials,
public health specialists, urban studies academics, and students.

Collaborating organizations included:

(1) The Global Centre for Environment and Energy (GCEE), Ahmedabad
University

(2) International Urban and Regional Cooperation (IURC)

(3) The IPCC Ahmedabad Technical Support Unit.

Speakers included ARC3.3 authors, urban policymakers, and officials from the
Climate Change Department of the Government of Gujarat. The case study
cities represented included Boston, Texas, Bologna, Gangtok, Surat, Pune,
Srinagar, Gwalior, and Jaipur.

Insights from Stakeholders

+ Cities were already facing simultaneous challenges like the climate crisis,
poverty and inequity, biodiversity loss, haphazard developments, overburdened
infrastructure systems, environmental degradation, urban resilience, and emer-
gency preparedness and the COVID-19 pandemic increased their burden.

« Cities perceive various challenges at the city level in a siloed manner, and yet
perceive issues in an intersectional manner for accelerating more resilient,
healthier, and sustainable urban transformation pathways.
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* Although the COVID-19 pandemic and climate change are both global
phenomenon, mitigation must be rooted in the local urban context.

* In India, urban local governments that are already resource constrained faced
financial challenges in managing the spread of COVID-19, healthcare provi-
sioning, and extending pandemic welfare.

* Slowed economic growth, exacerbated poverty, and unemployment may shift
the attention to economic recovery instead of climate action in resource
constrained regions like Indian cities.

* Access to local-level data is crucial in controlling the spread and severity of
COVID-19. Rigorous and regular mapping can enhance local databases and
support integrated planning.

» Command-and-control centers created to monitor the spread of COVID-19
and relief centers for the ill and quarantined can help manage future climate
change-induced disasters.

Discussion with City Stakeholders and UCCRN'’s Mexico Hub

The knowledge platform for urban transformation, which has hosted UCCRN’s
Mexico hub since 2021, organized a virtual workshop on the urban climate change
agenda during COVID-19 on November 23, 2021. It gathered together thirty-six
federal and city officials and academics from fourteen cities in Mexico (Mexico City
and its metropolitan area, Puebla, Cancun, Mexicali, Ciudad Juarez, Monterrey, and
Saltillo), Brazil (Porto Alegre, Rio Grande do Sul, and S&o Paulo), Colombia
(Medellin), Uruguay (Montevideo), Puerto Rico (San Juan), and Peru (Lima).

Insights from Stakeholders

* Appropriate responses to cope with COVID-19 and climate change
impacts need to be locally contextualized as there is not a one-size-fits-all
solution.

» With some exceptions, local capacities for facing COVID-19 impacts in Latin
American cities have shown to be limited — a reality also shared in long-term
urban environmental, climate change, and resilience governance at the local
level. The COVID-19 pandemic has revealed the urgent need to advance local
institutional capacity building, improve policymaking related to interinstitu-
tional coordination at different spatial scales, and cultivate stronger collabor-
ations with private and social sectors (social sector organizations are
incorporated entities — nonprofits, for-profits, or hybrids of the two — whose
main purpose is to achieve a social mission).

 In most cases, resources previously allocated to sustainability, climate change,
and resilience were reoriented to confront the impacts of COVID-19 during the
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first and second waves. Intervention plans for urban sustainability, climate
change adaptation, and mitigation were therefore constrained and even aban-
doned in cities where these issues had not received much attention historically
and where lockdown measures hit public finances the hardest. For example,
Mexican border cities, such as Mexicali and Ciudad Juarez, received thousands
of immigrants seeking entry into the USA, even though the border was closed.
 Informality was one of the greatest challenges in Latin American cities because
of the effects of lockdown measures on the informal economy, lack of access to
social security and public health services, limited access to public services
(e.g., water) that are necessary for hygiene and human rights, and other reasons.

* Cities with economies dependent on tourism saw a general economic decline
and sector-related loss of jobs, as observed in Cancun or Cartagena.
Economic decline, lower wages, and unemployment deepened the vulner-
ability of the poorest at a time when climate change impacts were worsening.

* Women faced a double caretaking workload with roles in hospitals and care
facilities as well as in the home. Women are also the most affected in terms of
disproportionate domestic violence, unemployment, and rent transfers. The
latter has been particularly noticeable in the case of domestic workers who
were, for the most part, unemployed until vaccination was widely available.
In this context, women’s networks have emerged to provide mutual support
or locally produce food, as in the cases of Mexico City, Mexico; Medellin,
Colombia; and Porto Alegre, Brazil.

» The digital divide was a generalized barrier for controlling the spread of
COVID-19 as well as for coping with the diverse impacts of the pandemic,
not just in the labor market and education (through home office and virtual
education) but even within the daily operational practice of governments.

* In the region, the COVID-19 pandemic offered the opportunity not only to
reformulate key aspects of current urban economic structure and its implica-
tions on urban form and function, but also urban lifestyles and consumption
patterns.
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