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Although definitions vary, in general climate-smart
cities4 aim to minimize environmental damage,
reduce air pollution and GHG emissions, and maximize
opportunities to enhance urban resilience, improving
the natural environment and overall livability of the
city. On both the demand and supply sides, climatesmart cities are energy efficient; reduce reliance on
nonrenewable energy sources; actively encourage waste
reduction; and promote the circular economy, resilient
low-carbon infrastructure, low-carbon transport,
water management, green spaces, and naturebased solutions. Climate-smart cities must consider
themselves as complex systems with interrelated

Cities are places of human
convergence, where people live,
work, and play. But beneath the
bustle of any city are systems that
make these hubs of humanity
function. Cities are akin to
living things that take in energy,
metabolize material, and spit out
waste. They consume and grow,
using digestive, respiratory, and
circulatory systems. And, like living
things, cities can, with a nudge
from citizens and their leaders,
evolve in directions that increase
their prospects for survival.
Garner G. 2016 The City: A System of Systems
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dimensions (UNEP and UNISDR 2015; GFDRR 2015):
functional (e.g., municipal revenue generation),
organizational (e.g., governance and leadership), physical
(e.g., infrastructure), and spatial (e.g., urban design).
All these interventions require an integrated, systemsbased urban and spatial planning framework to improve
the quality of life of all residents (IPCC 2019; IEA 2017).
The level of municipal control and tools available
for cities to influence and encourage resilient
low-carbon public and private investment will
vary according to sector, city, and national context,
although, in general, a city has five roles to play in
low-carbon investment.
1.

On the demand side, the city is a consumer of
goods and services, with the city and its citizens
the end user. In certain instances, the city
can act as a powerful demand side influencer,
demand aggregator and green bulk procurer.
Community Choice Aggregation (CCAs)5
measures for example allow local governments
to procure power on behalf of their residents,
businesses, and municipal accounts from
alternative renewable power sources.

2. The city can act as a regulator that offers
incentives through local policies, regulations,
standards, and subsidies. Cities can have
substantial influence over local and regional
policies and legislation that can influence
and incentivize investments in carbon
mitigation and climate resilience. Incentives
could include instituting new tariffs and user
fees for infrastructure, changing building
codes, issuing business licenses, supporting
electric vehicle charging infrastructure, energy
efficiency financing for refurbishment (e.g.,

The term “city” may be defined very differently by region, geographic scope, population size and legal and governing authority and can
include terms such as “city, town, district, municipality, local government or metropolitan area.” For the purposes of this report – and
its objective to shift investment in an urban environment towards low carbon, resilient infrastructure and catalyze private investment
- the term “city” is all encompassing and refers to a heavily dense, non-rural area.
Further information available here https://www.epa.gov/greenpower/community-choice-aggregation
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Property Assessed Clean Energy PACE6) and
many other policy initiatives.
3. The city also acts as an investor and provider of
goods and services when it has the independent
mandate, purview, and financing to do so. Not
all sectors fall within the finance purview of
cities, especially utility scale energy, industry,
and national or international transport.
4. The city mobilizes capital and raises funds
from the private sector through financial
mechanisms such as corporate taxes,
municipal bonds, dedicated municipal trust
funds, and public private partnerships (PPPs).
5. The city plays a role as a “system of systems”
(Gardner G. 2016). Cities are akin to living
things that consume and grow, using digestive,
respiratory, and circulatory systems. As such it is
important to also frame and consider financing
and business models for urban infrastructure
systems that deliver reliable, accessible, low
carbon and resilient services to urban citizens
– whether managed by the city, an operator or
a utility. To enhance private capital for climate
smart investments it is important to think
of system creditworthiness as well as city
creditworthiness (World Bank 2018).

Urban GHG Mitigation and Leveraging
Private Investment
Reducing global GHG emissions requires
transitioning our energy system away from fossil
fuels to other forms of energy such as renewables.
It entails focusing on energy efficiency, changing
how we produce and consume goods, and removing
carbon from the atmosphere. With rapid urbanization
6

and other challenges such as technology disruptions,
disease spread and global financial crises, cities are
often in crisis mode, having to simultaneously address
major challenges in crucial sectors such as traffic
congestion, air pollution, urban sprawl, waste, and
lack of reliable energy access. These challenges also
constitute some of the main sources of GHG emissions
in cities, with some of them within cities’ control and as
a result of their policies, and often much of them not.
GHG emissions will vary considerably from city to
city, reflecting the structure of a city, its energy
sources, and its residents’ lifestyles (WB 2010),
but in general come from five sectors: transport,
buildings, energy, waste, and industry. To turn the
main sources of GHGs in urban areas into opportunities
for green growth, job creation, and livable
neighborhoods, cities need integrated, systemsbased approaches and spatial strategies that national
government agencies support and that leverage
finance. Similarly, the greatest opportunities for
mobilizing private investment to support low-carbon
cities include green buildings, urban renewable energy,
urban green transport, circular waste, green industry,
and urban farming.

With rapid urbanization, cities
are in crisis mode in key sectors
that are also the main sources of
greenhouse gas emissions
Table 1 summarizes the main sources of GHGs in
urban areas, potential solutions, and the level of
municipal control. This is for illustrative purposes and
will vary according to the specific municipal, regional,
and national context and may not be an exhaustive
list of measures available for cities.

One innovative financing mechanism used by local governments is to subsidize low-interest loans for homeowners to invest in
renewable energy or energy efficiency, which they gradually pay back through slightly higher property taxes. This mechanism underpins
the property-assessed clean energy (PACE) financing model used in the United States (PACE). Further information available here:
https://www.energy.gov/eere/slsc/property-assessed-clean-energy-programs and https://www.irena.org/-/media/Files/IRENA/
Agency/Publication/2016/IRENA_Renewable_Energy_in_Cities_2016.pdf
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Table 1 Main Sources of Greenhouse Gases in Urban Areas, Solutions, and Level of Municipal Control

Transport

Buildings

SOURCES
SOLUTIONS

An Integrated Transport Plan that plans for
compact cities and multimodal, networked,
electrified, active and green transport
systems: walkability, bikability; e-public
transport (BRT, metro, light rail); e-vehicles
(taxis, share-rides, private vehicles). Policy
measures could consider:
– Increasingly stringent emission
standards for existing cars
– Minimum fuel efficiency standards for
new vehicles
– Quotas for cars that can be registered
– High-occupancy vehicle and bus lanes
– Technology disruption, including selfdriving and small flying vehicles.

An Integrated Systems Plan that promotes
compact, green and efficient buildings
and environment through urban form;
centralized district approaches; building
codes; zoning; appliance standards;
Incentives (permitting, subsidies) and green
infrastructure and nature based solutions
such as trees, parks, green roofs, and water
features to reduce urban heat island effect.
Measures could include:
– Energy efficiency financing for
refurbishment (e.g., Property Assessed
Clean Energy PACE)
– Green mortgages for homes
– Energy performance disclosures for
buildings
– Energy performance labels for buildings
(‘A’ to ‘F’)
– Cap-and-trade program for buildings

MUNICIPAL CONTROL

MEDIUM

HIGH

Regional and national roads, highways,
bridges, ports, trains under purview of
national department of transport.
Cities have purview over urban planning
and form; in city road network, bus rapid
transit, sidewalks, bicycle and pedestrian
infrastructure, in city transit infrastructure
such as metro, tram or light rail; Taxi and
ride-share policy as well as parking fees and
proportion of urban land dedicated to street
parking and cars.

Heating, cooling, and cooking equipment
standards and national building codes
typically under a national department such
as energy, housing or environment.
Cities have purview over urban form,
planning, zoning, building codes, district
cooling and heating, permitting, inspection,
and local financial incentives and financing
approaches such as PACE.

Integrated Urban Spatial Planning, Design and Form
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Energy

An Integrated Energy Plan fed by micro grids,
urban grids and centralized utilities, supported
by storage and renewable energy. Measures
could include incentives for:
– Rooftop solar on city-owned, residential and
commercial assets.
– Rooftop solar for slum upgrades and social
housing.
– Solar street lighting
– Community Choice Aggregation (CCAs)
measures that allow local governments to
procure power on behalf of their residents,
businesses, and municipal accounts from
alternative power sources.

Waste

A plan to move towards a circular
economy and zero waste concepts
of “reduce, reuse, recycle (materials),
recover (energy) and only then dispose”
for solid waste and for water. This
includes demand-reduction measures
such as:
– Reducing consumer packaging and
extended producer responsibility;
– Bans on single-use materials (e.g.,
plastic bags);
– Encouragement for multiuse,
recyclable, biodegradable materials
– Pay-as-you-throw or landfill tax;
– Investments in composting and
landfill fugitive emissions capture;
– Storm water diversion through
urban design; incentives for
permeable materials, green roofs,
water gardens, and nature-based
solutions for built environment

LOW

HIGH

Utilities and grid networks under purview of
national department of energy.
Although some cities may have municipal owned
and managed utilities this is not the norm.
Typically, cities can make independent decisions
for rooftop solar on city-owned public buildings,
social housing, and slum upgrades; incentives
for solar roof top and upgrade street lighting
Community Choice Aggregation (CCAs)
measures are an attractive option for cities that
want more local control over their electricity
sources, more green power than is offered by
the default utility, and/or lower electricity prices.

Industry

A plan to reduce final energy demand in
industry by one-third through renewables,
energy efficiency, and green infrastructure
planning. Increase recycling of materials
and the development of a circular economy
in industry. Measures include:
– Shifting to electrification of production
processes where possible;
– Increasing recycling and circular economy
in industry;
– Substituting towards renewable
materials in high-carbon products (e.g.,
wood vs steel or cement in construction
sector, natural textile fibers vs plastics);
– Investments in green technologies such
molten oxide electrolysis powered by
renewables for greening steel; concrete
for carbon sequestration; direct air
capture technologies

LOW

Cities have purview over solid waste
management through urban planning,
land zoning, waste collection,
infrastructure investment for
composting, landfill, waste to energy,
incineration, and demand reduction
measures (see above).

Industries located within cities must follow
national environmental policies and safety
standards. Trade-sensitive industrial
sectors such as iron, petrochemicals,
and fossil fuels make policy action by
individual cities challenging because of
competitiveness concerns.

Cities have medium purview over
water supply, wastewater treatment
and recycling, and storm water
diversion, such as through urban
design and incentives for permeable
materials, green roofs, water gardens
and nature-based solutions for built
environment.

Cities have some limited levers of
influence on industry through land zoning,
permitting, and local taxation policies.

Integrated Urban Spatial Planning, Design and Form
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With rapid urbanization, cities are in crisis mode in key sectors that are also the
main sources of greenhouse gas emissions
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Although cities have increasing needs for lowcarbon investments, not all sectors fall within their
financing purview, especially utility scale energy
and industry. Nevertheless, in all sectors, cities
can play a crucial role in pushing their urbanization
and infrastructure systems toward sustainable
low-carbon pathways. The city can influence
private investment by purchasing, investing in and
mobilizing capital for low-carbon goods and services
as well as implementing policies and regulations
that incentivize and prioritize emissions reductions
and climate resilience. As highlighted in Table 1,
cities can influence or direct private investment
toward low carbon, resilient infrastructure through
the implementation of standards, land zoning,
permitting, taxation policies, or other incentives.
One example of such measures includes the Mexico
Improving Access to Affordable Housing Project
highlighted in box 1.
The main drivers of urban energy consumption
include the spatial form and design of the city;
the coordination of resident and job densities; the
accessibility of jobs, services, and amenities by
walking, cycling, and public transportation; and
the extent to which the built environment adapts
to local climate conditions. The first three factors

directly affect demand for motorized transportation,
and the fourth affects operational energy demand of
buildings (ESMAO 2014).
Compact city development and sustainable
neighborhoods have been presented as models of
development patterns that can address climate
challenges and long-term resource, economic, and
social sustainability. Cities need to steer present
resource-intensive urban systems toward resourceefficient urbanization pathways for land, water,
waste, transport, and energy demand. Density, land
use mix, connectivity, and accessibility are critical
determinants of urban form.
In turn, urban form and spatial planning (or lack
thereof) are critical determinants of urban energy
consumption and GHG emissions. Co-locating high
residential densities with high employment densities,
coupled with significant public transit improvements,
high land-use mixes, and other supportive demand
management measures can reduce emissions in the
short term and generate even greater emissions
savings over time. These mitigation strategies are
interrelated and interdependent; pursuing any one of
them in isolation is insufficient to lower emissions
(IPCC 2014).

Box 1 Directing private finance toward housing that supports compact urban design: Improving Access to
Affordable Housing Project
In the 2000s, federal housing subsidies in Mexico encouraged developers to build new units where land
was cheapest – often areas that were furthest from jobs and services in central cities. While the subsidies
provided many households access to quality housing, the poor location increased the time and commuting
costs to reach urban areas. The Improving Access to Affordable Housing Project supports the government’s
demand side housing subsidy program which links the subsidy amount to the location of the housing
unit. Beneficiaries who use the subsidy to purchase housing units that are closer to existing city centers
and built‑up areas are eligible for greater subsidies than are units located on the urban periphery, which
discourages sprawl and congestion. To date, the project has supported more than 10,000 housing units in
cities across the country. The project also supports complementary supply-side planning pilots for individual
cities to unlock underutilized urban land for new housing. One of these has been completed in Mérida,
Yucatan, and has provided a market analysis and financing plan to support new affordable housing in the city.
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Thus, integrated spatial planning is an important
city-level policy lever to shape urban development
choices. It serves as a strategic point of engagement
to analyze sources of urban emissions and urban
vulnerabilities, identify local capacity to act and
avoid carbon lock-in, model long-term implications
of policy options and assess costs, benefits, and
cost-effectiveness. The greatest opportunities for
future urban GHG emission reduction are in rapidly
urbanizing areas in developing countries where urban
form and infrastructure are not yet locked in.

These mitigation strategies are
interrelated and interdependent;
pursuing any one of them in
isolation is insufficient to lower
emissions (IPCC 2014)

Urban Adaptation and Resilience
Urban resilience is about a city’s ability to
survive, adapt, and grow in the face of a
wide range of shocks and stresses, including
increasing frequency, intensity and complexity
of hydrometeorological and other disaster
events, exacerbated by the compounding effects
of climate change. Urban resilience is becoming
increasingly important as people (55 percent) and
economic activity (80 percent of GDP), become more
concentrated in cities and increasingly impacted by
climate-related and natural hazards. In recent years
the world has witnessed an increase in extreme heat,
wildfires, air pollution, avalanches, wide-spread loss
of wildlife; vector-borne diseases such as malaria
and dengue moving into new regions (e.g. now in
mountainous regions of Nepal and Bhutan) and
droughts as a result of climate change.

7
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Refer to footnote 2 for definition of Urban Heat Island Effect.

At the city level, climate-related risks are expected
to be very costly to cities and to reduce GDP.
Without significant investment in resilience, cities
worldwide may face $314 billion a year in damages
by 2030 (GFDRR 2015), and this is a low estimate
because it does not include the effect of events
other than tropical cyclones, earthquakes, tsunamis,
and floods, such as social and economic shocks
and stresses. Similarly, it has been conservatively
estimated that climate-related and natural hazards
will cost cities an average of $226.4 billion annually in
losses in economic output or GDP.
These threats can also compound one another.
For example, unprecedented severe heat waves with
temperatures exceeding 50 °C (123.4 °F), as seen in
New Delhi, India; Cairo, Egypt; Tokyo, Japan; Paris,
France – combined with a lack of preparedness
– resulted in the loss of human life, reduced
infrastructure performance such as train networks,
and reduced economic productivity. Cities are even
more vulnerable to heat events due to the urban heat
island effect.7
In urban areas, services, people, and systems
such as transportation, energy, water, and
communications are particularly interconnected,
resulting in a co-dependent system that needs to be
made resilient to technological, social, economic,
political, health and cultural shocks at every link
(IFC 2017; GFDRR 2015). Combining grey water
infrastructure such as multipurpose reservoirs,
flood control structures, and regional water supply
networks with green infrastructure (also known
as natural capital), such as floodplains, wetlands,
mangrove forests, and coral reefs, can reduce
disaster risks and protect other critical infrastructure,
especially in urban areas. With built-up urban land
cover forecasted to more than triple by 2030 (with
projections of a seven-fold increase in Africa), it will
be critical to continue investments to strengthen
climate and disaster resilience.
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As urban populations grow, many cities are
sprawling or building over floodplains, forests,
and wetlands—putting more people and
workers in harm’s way, especially in rapidly
growing, under-resourced cities in developing
countries that have limited capacity to adapt
to climate change (GCA 2019). With more people
migrating to urban areas, rising land values often
displace the most vulnerable and marginalized
populations, forcing them to resettle in the areas
most exposed to climate change-related hazards.
These settlements are often informal and, in
addition to being highly exposed to climate
change, they are also not connected to critical
services such as water and sanitation, electricity,
and transportation. Enhancing cities’ ability
to respond to emergencies, support disaster
preparedness, deepen financial protection, and
finance long-term disaster resilience is critical to
sustainable development.

–

investing in resilient infrastructure
and systems such as early-warning
systems, multimodal transport, local
and decentralized power, flexible flood
management structures, stricter building
standards, and telecommunications
networks;

–

and integrating urban design and spatial
planning that consider extreme weather
conditions, reduce displacement of people,
and consider interdependencies and
synergies across sectors, agencies, levels of
government, and communities.

–

enhancing climate-risk information and
technical capacity;

–

drawing on topographic and communitylevel data;

–

promoting nature-based solutions for
flooding and heat risks;

–

upgrading living conditions, especially
for people in informal settlements highly
vulnerable to climate change;
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In order to do this, municipal governments must
be well-capacitated to coordinate risk-informed
planning that identifies and prioritizes critical
climate infrastructure and enables cities to
reduce and prevent; prepare and respond; and
restore and recover from disasters and shocks
(GCA 2019). In cities, this goes beyond protecting
individual infrastructure assets to ensuring that
entire urban systems are resilient. Urban resilience
investments include:
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As a foundation, integrated climate and disaster
risk-informed urban and spatial planning will
be crucial to establishing the best strategies and
incentives across the three resilience elements.
Ensuring that critical systems are resilient
involves making the right choices about where
and what to build and which assets to upgrade,
prioritizing green infrastructure wherever possible,
and guaranteeing that infrastructure continues
to function even as damage occurs (GCA 2019).
Table 2 provides examples of public investments
to increase the resilience of cities in terms of
prevention, preparedness, and recovery. Priority
investments will differ according to location and
local climate change related risks and hazards.

Private Sector Investment
in Urban Resilience
Unlike mitigation efforts, adaptation and resilience
investments have historically struggled to mobilize
private investment. Although overall global
investment in adaptation had risen 35 percent to
$30 billion annually in 2017/2018 from $22 billion in
2015/2016, nearly all of this is from public sources (CPI
2019). Global climate adaptation finance in cities has
also been limited, with less than 5 percent of total
adaptation finance spent on cities between 2010 and
2014 (GCA2019). Although some forward-thinking
companies and investors are seizing opportunities to
invest in urban resilience, this is still the exception,
especially in developing countries, primarily because
pure adaptation- and resilience-type projects are often
considered (and structured) as public goods with little
or no opportunity to generate near-market-return rates
that attract private sector investment. The projects
are often focused on averting losses from hazards
(e.g., hurricanes) or chronic changes (e.g., drought)
associated with climate change rather than generating
revenue. They can be complex to value financially (e.g.,
ecosystem services provided by mangroves and habitat
restoration) or to reach payback in the short term, for
instance from a 50-year climate event (WBG 2019b).
Nevertheless, although most adaptation and resilience
financing comes from the public sector, there are
opportunities to increase private sector investment.
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Climate resilience presents a private investment
opportunity and the private sector has an important
role to play in terms of reducing, preparing, and
responding to disasters and can provide investment,
expertise, and innovation. Firms supplying food,
products, or services to cities can make their own
operations and supply chains more resilient and
profitable by investing in adaptation. Data and finance
companies can provide climate adaptation services to
respond to market needs and can develop and expand
insurance products that will provide contingent finance
and create incentives for greater resilience.
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Table 2 Examples of Urban Resilience Investments in Cities According to the Three Elements of Climate Change Adaptation

Reduce & Prevent
Invest and maintain critical
infrastructure that reduces
risk, such as flood drainage,
fire management, energy and
transit systems.

Prepare & Respond

Restore & Recover

Organize and coordinate
across all units of municipal
and national government.
Establishin clear roles and
responsibilities to reduce
disaster risk.

Ensure that needs of affected
populations are prioritized,
with their support, to design
and implement responses,
including rebuilding homes and
livelihoods.

Assess safety of schools, health
facilities, retirement homes,
public housing, and other
public buildings and upgrade as
necessary.

Assign budget for disaster
risk reduction and encourage
homeowners, low-income
families, communities,
businesses, and the public
sector to invest in reducing risks
they face.

Plan for and trigger emergency
financing such as insurance
and risk finance instruments;
disaster reserve funds; private
property catastrope risk pools;
small business short-term
disaster loans.

Apply and enforce building
regulations and land use
planning principles that factor
in climate and natural hazard
risk. Identify safe land for lowincome citizens and upgrade
informal settelements where
feasible.

Maintain data on hazards
and vulnerabilities. Prepare
risk assessments to inform
urban development plans
and decisions. Ensure that
information and city resilience
plans are publicly available and
discussed with public.

As part of disaster
response, put in place
social and economic saftey
nets, unemployment and
underemployment insurance,
paid leave, health insurance,
worker cash payments, fiscal
risk strategies.

Embed nature-based solutions
into planning and policy,
most effective if deployed
on landscape, ecosystem,
or citywide scale. Protect
ecosystems and natural buffers
to mitigate floods, storm surges,
and other hazards. Invest in
tree cover, green spaces, green
roofs, and permeable surfaces
to increase water retention and
lower heat island effect.

Install early-warning and
emergency management
systems and hold regular
public preparedness drills.
Provide education and training
in disaster risk reduction in
schools and communities.

Recovery services, including
health and education.

Integrated Urban Planning, Design and Form
Source: Adapted from GCA 2019, figure 1.3; IFC 2017, 35; GFDRR 2015, figure 4.3.
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Structuring PPP projects to include green spaces
that act as water sinks to prevent flooding, or urban
parks that charge a fee are some innovative ways
to channel private investments into urban resilience
measures, which in turn improve the livability and
competitiveness of the city. The creative economy8 and
sustainable tourism industry can also increase public
awareness of and action on climate and resilience
needs and support people-centered recovery strategies
to restore the physical and social fabrics of cities after
a disaster (UNESCO 2018).
The private sector can get ahead of regulatory trends
and achieve a first mover advantage. Financial
authorities, central banks, and large economic blocs
are requiring companies and financial institutions
with potentially high exposure to climate risks to
conduct routine analysis and disclosure and are moving
toward mandatory disclosure of climate risk. The
private sector can gain a competitive advantage by
anticipating these regulatory trends, mainstreaming
climate risk into investment decisions, and embedding
resilience in company priorities such as engineering
design, research, technology, and innovation.
The private sector’s climate resilience depends
on the resilience of the community in which it
operates. Business continuity depends on public
infrastructure to stay resilient. Breakdowns in
transport, communications, water, energy, and health
systems can significantly reduce business continuity if
workers cannot reach the workplace, suppliers cannot
deliver, customers cannot make purchases, or workers
are incapacitated because they lack access to health
care. Natural hazards cause significant economic and
business disruptions that cost households and firms
at least $390 billion a year in low- and middle-income
countries (WBG 2019b). Investing in and paying for
resilience and prevention can help avoid much greater
damage and costs in the future, with an overall
net benefit of $4.2 trillion over the lifetime of new
infrastructure in developing countries alone and a $4
8
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return for each dollar invested (WBG 2019b). And this
calculation is now likely to significantly increase as
the global community learns from the experience of
the COVID-19 pandemic and its ramifications. Greater
incentives and new business models need to be
created for the private sector to join the public sector
in investing more broadly in resilient infrastructure and
systems and nature-based solutions (GCA 2019).
From a pure investment perspective, climate
change is an increasingly powerful macroeconomic
trend with huge potential. As climate risks increase
over time and impact all kinds of investments, the
demand for companies that are either intrinsically
resilient to natural hazards or that are involved
in providing climate resilience solutions should
grow. First, investing in existing companies whose
technologies and solutions can help build climate
resilience tools and scale their solutions as the
problem gets bigger can generate extranormal
growth for those companies and returns for
investors, as well as measurable impact on the
climate change problem itself. Second, climate
resilience investments are a natural hedge against
climate change risk impacting the real economy.
The Wall Street Journal called PG&E, a Californiabased utility provider, the first climate change
bankruptcy in January 2019, and BlackRock identified
underpriced risk in many assets including coastal
real estate (Blackrock 2019). Third, climate resilience
investments will be more related to the increasing
impact of climate change than, for example, the
credit cycle or trade conflict (Kerschberg 2019). The
Lightsmith Group, a private equity investor, has
identified 20 sectors of the economy representing
$130 billion of current market size, that are related
to climate change resilience. Those market segments
are already growing 20-30 percent per year and will
likely grow faster (Kerschberg 2019). According to
a recent survey of the world’s biggest companies,
climate adaptation products and solutions could
result in $236 billion in increased revenue (GCA 2019).

The creative economy the refers to infrastructure, resources and processes for the production, distribution, and sale of creative cultural
goods such as music, crafts, audio-visual products, theater, cinema, and books in both formal and informal economies.
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The private sector is increasingly engaging in
resilience through innovative financing approaches
and business models. Private capital is seeking
ways to enable businesses, governments, and
households to adapt to climate change. For example,
there are opportunities to leverage commercial
capabilities, a practice common in risk modeling,
disruptive technologies, and insurance that needs to
expand to focus on how disasters affect jobs, firms,
competitiveness, and critical supply chains. In the

hydrometeorology sector, there is growing interest
in PPPs, because the private sector has an important
role to play as both producer and consumer of
customized and improved weather services. That said
it is important that public roles in hydrometeorology
services not be compromised, particularly in functions
related to enforcing standardized approaches
to weather observation and data sharing (WBG
2020). Table 3 provides examples of private sector
mobilization for the three elements of resilience.

Table 3 Examples of Private Investment, Expertise and Innovation Categorized According to the Three Elements of Climate
Change Adaptation

Reduce & Prevent

Prepare & Respond

Restore & Recover

Invest in resilient Infrastructure:
buildings, built environment,
trunk systems (transit, water,
energy, information and
communications technology).

Provide data intelligence and
real-time analytics (cell phone,
software, geospatial and drone
companies).

Design and provide insurance
and risk finance instruments.

Invest in nature-based
solutions (tourism, agriculture,
land value capture).

Contribute to early warning
systems and social resilience
platforms (e.g., communication
companies; traditional, online,
and social media companies;
the creative economy).

Provide recovery services,
including health (clinics) and
remote work and education
(online cloud services),
temporary housing in private
real estate (hotels, Airbnb,
rentals).

Mainstream climate risk into
investment decisions and
resilience into workforce staff
incentives and engineering
design, research, technology,
and innovation.

Increase first responder access
to critical supply chains: key
equipment, medication, trained
staff, emergency buidlings.

Encourage investment
in resilient and green
infrastructure through privatepublic partnerships, green
public procurement, building
standards.

Integrated Urban Planning, Design and Form
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