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1. INTRODUCTION

Finance for climate action in cities is unquestionably needed in global efforts to
address climate change. Cities are primary protagonists in both producing emissions
and suffering the consequences of climate change, with acute socioeconomic impacts
resulting from extreme weather events increasingly affecting a rapidly urbanizing
population (CDP, 2018; UN DESA, 2019). The anticipated growth of cities, however, is an
opportunity to harness local-level decision-making to satisfy city dwellers’ demand to
build a cleaner and more resilient living environment. The United Nations’ Sustainable
Development Goal (SDG) 11, which targets making cities and human settlements
inclusive, safe, resilient, and sustainable, will also require cities to accelerate and
increase their provision of sustainable infrastructure and services while reducing their
mortality and morbidity related to climate disasters and air pollution.

Trillions will be required annually by 2050 to address climate risks for urban
infrastructure. Urban infrastructure investment needs have been estimated at USD

4.5 — 5.4 trillion per annum from 2015-2030 with a portion of this (10-25%) related to
additional investment costs or incremental costs to ensure infrastructure is low emission
and climate resilient (Alliance, 2015). Specifically on adaptation, cities need significant
sums of capital, with the World Bank estimating that between USD 11-20 billion will be
required annually by 2050 to address climate risks for urban infrastructure.

The 2021 State of Cities Climate Finance report, produced by the Cities Climate
Finance Leadership Alliance, provides a snapshot of the current state of global
financial preparedness at the city level, informing the Alliance’s goal of mobilizing
finance for city-level climate action at scale by 2030. The report is divided in two parts:
Part 1is focused on estimating and characterizing current urban climate finance volumes;
Part 2 is dedicated to analyzing the enabling frameworks for financing climate-smart
infrastructure at the city level (see Executive Summary). Both sections seek to review the
current state of play of climate finance in cities and highlight key gaps in knowledge or
investment that need to be filled.

Part 1, The Landscape of Urban Climate Finance, provides a framework for
consolidated tracking estimates of urban climate financial flows, which can be used
in the future to monitor and benchmark progress, and to provide a building block to
improve funding performance. In this report, we estimate how much capital is being
invested to address climate change mitigation and adaptation in cities and how much
of an investment gap exists at a global scale. As the first comprehensive review of
the landscape of cities’ climate finance, we have developed a working definition of
urban climate finance and proposed a methodological approach for tracking relevant
investment flows, which are also outlined in this report.

1 Itis not possible to make a precise comparison of needs estimates with estimates of current flows of finance in this report as the latter
aggregates estimates and data reported by different entities under different principles whereby some data relates to total costs of mitigation
and adaptation projects while other data (e.g., MDB joint reporting) includes only components of projects specifically related to adaptation or
mitigation (potentially synonymous with incremental cost). Nonetheless, we understand that the majority of current investment flows captured
do relate to total project costs. Hence, current flows do appear to be of an order of magnitude below required levels
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Using this framework, we estimate that an average of USD 384 billion was invested
in urban climate finance annually in 2017-2018. The Alliance includes all sources of
finance flowing to and within cities and channeled by both public and private actors.
Where possible, we analyzed all facets of the investment, including the sources of
finance, the financial instruments used, the geographical location of the investment, and
the sectors and activities supported. The first analysis on financial instruments includes
a deeper look into how certain urban sectors are typically financed and how innovative
financial mechanisms can work to catalyze more capital at the city level. The second,
sectoral analysis expands and contextualizes the landscape of finance for urban
adaptation.

Throughout this report, we emphasize two sectors: sustainable urban transport and
green buildings, which together produce an estimated 70% of urban emissions in C40
cities? (C40 & McKinsey, 2017). Both sectors are significant to climate mitigation in the
urban context, not only because of their investment opportunities (IFC, 2018), but also
due to their large potential to reduce emissions (CUT, 2019).

This paper has six main sections:

* Section 2 explores the role of cities and the challenges they face to access urban
climate finance, considering the need and importance of tracking urban climate
flows globally.

= Section 3 introduces the Alliance’s approach and framework for tracking urban
climate finance, which includes definitions and a discussion on methodological
challenges.

= Section 4 presents overall estimates of climate finance flows, which aggregates
project-level data and sector-level capital expenditure estimates.

= Section 5 highlights the providers of urban climate finance and the volume of
investment in different geographies.

* Section 6 highlights which sectors and activities are the most recent focus of
investments, highlighting volumes of urban mitigation and adaptation flows,
including a focus on innovative financial models in urban climate finance.

* Finally, Section 7 provides recommendations to the Alliance’s main stakeholders on
how to scale urban climate investment in cities, based on the results of this report.

Due to data availability, this report uses mainly data from 2017-2018 in its analysis.
According to CPI's updated view on the Global Landscape of Climate Finance 2019,
preliminary estimates suggest a 6-8% increase in climate finance for 2019 compared to
the 2017-2018 average. In this period, several development banks have signaled their
intention to lead on climate action and are taking concrete steps to do so in their
investment strategies, including increasing their climate finance commitments to USD
61.5 billion in 2019 compared to USD 4311 billion in 2018, which should include urban
climate finance as well. Investments in electric vehicles are also expected to increase
by 6% in 2019 compared to the previous year.

2 CA40 Cities consist of more than 90 cities that represent more than 700 million citizens around the world (C40, 2021; C40, 2019a).

2
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The impact of COVID-19 on climate finance, and specifically on urban climate finance,
is yet to be measured and will vary considerably across different contexts. The green
recovery stimulus packages announced so far, covering sectors such as low-carbon
mobility, energy efficiency and other infrastructure sectors have mostly been created

for developed economies. Countries in middle- and low-income economies, some of
which are still dealing with a high number of cases of COVID-19 and without a clear end
in sight for this crisis, have been hit with declining resource mobilization. Cities have also
had a considerable reduction in their revenues and budgetary priorities, which can also
affect resource allocation for urban climate finance.
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2. CHALLENGES OF MOBILIZING
URBAN CLIMATE FINANCE

21 CITIES PLAY A CRITICAL ROLE IN
ADDRESSING CLIMATE CHANGE

Seventy percent of cities globally are already experiencing the effects of climate
change, with an even larger number expected to face a dramatic change in climate
conditions by 2050 (C40, 2012; Bastin et al., 2019). Ninety percent of cities are at risk of
flooding from sea-level rise and storms due to their coastal location. Flooding events in
coastal cities currently generate average annual losses of USD 6 billion, which could rise
up to USD 52 billion by 2050 (C40, 2012; Hallegatte et al., 2013). In addition to financial
repercussions caused by direct physical damages, indirect issues, such as the severe
interruption of business operations or rising credit constraints of cities with budgets
potentially affected by unexpected extreme weather-related expenditures, all contribute
to cities being at high risk from climate hazards (C40, 2012).

In addition to their unique vulnerability to climate change, cities contribute 70% of global
CO2 emissions, use 75% of all the natural resources, and produce 50% of all waste

(UN HABITAT, 2011; UNEP, 2015). Without rapid action, this concentration of emissions
will strengthen as approximately 2.5-3 billion people are expected to move from rural

to urban areas by 2050. Half of this global urban population growth is expected to be

in Africa and Asia (UN DESA, 2019). Notably, 60% of the needed infrastructure in those
urban areas anticipated to accelerate in population growth by 2030 is not yet built,
especially in emerging economies (NCE, 2018; ODI, 2019). Therefore, there is an urgent
need — and opportunity — to build new infrastructure compatible with climate goals
while transforming the existing infrastructure to more low-carbon and resilient systems.

On a more positive note, cities are increasingly seen as focal points of climate action
decision-making. According to the OECD, in a sample of 30 countries, subnational
governments were responsible for 55% of environmental and climate related spending
on average over 2000-2016 (OECD, 2019). City dwellers increasingly demand
improvements of local environmental conditions in response to climate change impacts
as well as related environmental issues. The health impacts of air pollution, which
causes 7 million premature deaths annually (WHO, 2018), is also a strong motivator

for city-level action in sectors such as transport. Compared to policies imposed at a
national and international scale, decision-making by city officials has a more direct

and immediate impact on city residents. Local-scale actions provide an opportunity for
local stakeholders and experts to identify local needs and allows engagement with city
residents, facilitating the development of targeted solutions. However, the authority
and autonomy of cities to make these decisions may vary considerably, especially in
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developing countries. In countries like India, decision-making is often held in the state
level (forthcoming Alliance research).

The concentrated nature of cities also allows for lower carbon footprints when services
are planned and delivered efficiently (WEF, 2019). For instance, cities have great
potential to scale up renewable energy use and to incorporate renewables into their
services such as waste management, public transport, and public housing with the
installation of solar photovoltaics (PV), electric vehicle (EV) charging points, and waste-
to-energy systems (REN21, 2019). Considering the lifespan of infrastructure assets,
investments made today determine how cities grow and ‘lock-in’ emissions pathways.
Urban expansion will determine emissions across several sectors and can be a catalyst
for adopting clean and low carbon infrastructure, buildings, and technologies (IPCC,
2018).

2.2 CITY GOVERNMENTS FACE MAJOR
CHALLENGES IN ACCESSING FINANCE

Despite the critical role cities play in ensuring that Paris Agreement objectives are

met, city governments currently face significant challenges in unlocking the finance
required to close the investment gap to reach required levels of capital to address
climate change. These access challenges are not only financial but also institutional and
political, particularly in emerging economies.

Local governments often have budget capacity constraints and are unable to

finance the large volumes of climate-smart infrastructure needed to realize climate
transitions. Access to finance is often limited by the high levels of debt and low rates of
creditworthiness. The World Bank indicates that, of the 500 largest cities in emerging
economies, only 21% have investment grade credit ratings, and 4% are in low-income
countries (World Bank, 2019). In addition, studies suggest that 56% of countries forbid
any kind of borrowing by local governments (including the issuance of municipal bonds),
and only 16% of countries allow any taxation powers (World Bank, 2012; NCE, 2019).

As a result, many cities globally are severely restricted in raising sufficient capital to
finance their projects. In addition, studies suggest that 56% of countries forbid any kind
of borrowing by local governments (including the issuance of municipal bonds), and only
16% of countries allow any taxation powers (World Bank, 2012; NCE, 2019). As a result,
many cities globally are severely restricted in raising sufficient capital to finance their
projects.

Local governments also often lack the capacity to prepare infrastructure project
proposals for private and public investment. While various project support facilities
have been developed over the years, cities have much larger needs than the support
these existing facilities can provide (Alliance, 2018). Lack of investor-ready bankable
projects of sufficient size and quality is one of the major roadblocks to scaling up urban
finance (WBG and UNDP, 2020). Furthermore, many project proposals prepared for
private investors lack detailed evidence on financial viability and sustainability (Climate-
KIC, 2016). Private investors are often not aware of sustainable urban infrastructure
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opportunities at the subnational level (ODI, 2019; UNFCCC, 2019) and their financial
products are often not tailored to the needs of city governments.

Other institutional and political barriers exist for cities, including the inherent conflict
between long-term development and city budgeting cycles (Climate-KIC, 2015). In
cities in several low-to-middle-income countries, intergovernmental fiscal resources are
distributed unevenly, with limited spending autonomy or which may be blocked by
corruption and political or cross-government differences (Floater et. al, 2017). Also,
these intergovernmental transfers are targeted to specific areas (education, health) and
do not integrate climate or environmental criteria in their use. Furthermore, sovereign
macroeconomic risks often prevent long-term private investment in emerging
economies which in turn impacts cities. More locally, the mismatch of the scope of
infrastructure projects with the administrative boundaries of cities can also create
political conflicts (ODI, 2019). Finally, many international public investors, particularly
from multilateral development banks, require international funding to be channeled
through the national government (World Bank, 2019), making urban-related climate
finance inaccessible for some cities.

Box 1: The work of the Alliance in supporting to address the finance gap through exchange be-
tween project preparation facilities

The lack of bankable projects is constantly to pointed as one of the main reasons why cities, especially in
the Global South, cannot access finance for low carbon infrastructure projects. In the recent years, project
preparation facilities (PPFs) have gained space to support cities in preparing projects, through technical
assistance and capacity development, to better access funding.

The Alliance's Project Preparation Action Group (PPAG) is a forum through which PPFs can exchange
learnings and discuss the challenges of preparing projects and bringing them to a bankability stage for
financing. It does this through activities led either by the Alliance Secretariat or by its members, assessing
common challenges, developing knowledge products, and organizing events for cities and other relevant
audiences.

In the past year, the PPAG has developed solutions such as a harmonized application form for project
identification for PPF support and a glossary for project preparation work.

Among the knowledge activities produced, the PPAG and its members have developed a think piece
on project preparation benefits (led by C40CFF, forthcoming) and is currently developing and testing
integration of PPF knowledge and its suitability for pilot projects on SOURCE, a platform for sustainable
infrastructure.

Finally, it also supports learning and networking opportunities such as a Project Preparation Readiness
Program, led by FELICITY, and a Project Practitioners Forum in Mexico led by ICLElI and FMDYV, who are
also currently assessing replication of these events in other geographies.


https://www.citiesclimatefinance.org/2020/11/alliance-members-create-harmonized-application-for-project-preparation-facilities/ 
https://www.citiesclimatefinance.org/publications/project-preparation-glossary/ 
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2.21 COVID-19 HAS INCREASED MANY OF THESE
CHALLENGES

For cities that were already facing considerable challenges in accessing climate finance,
the health and economic crisis generated by COVID-19 has worsened this scenario.
According to UN-HABITAT, the majority of COVID-19 cases have been in urban areas,
with poor and more densely populated areas being the most deeply affected (UN
Habitat, 2020). The health crisis has resulted in a major economic and social crisis.
Cities have a key role to play in the short and long-term recovery process to rebuild from
the pandemic.

However, in the wake of COVID-19, some cities are also facing decreasing revenues
from transfers, local taxes, and service fees, such as transport fees which are often large
sources of revenue for local governments. Cities are also facing increased expenditures
for healthcare, social protection, and basic services. Even cities that are able to cover
their operating expenditures have been forced to significantly decrease or stop all
capital expenditures. While the crisis puts short term pressure on health and social
expenditure, its strongest impact on subnational budgets is expected in the medium
term (OECD, 2020). Larger climate-smart infrastructure and capital expenditures are
being put on hold to allocate more financing for operational needs.

Cities will need to respond to the COVID-19 pandemic with a long-term vision that
integrates green and resilient recovery. However, accessing finance will remain a major
hurdle. According to the Alliance’s report on COVID-19 recovery, USD 20.5 trillion had
been pledged for COVID-19 relief globally through October 2020 (the Alliance, 2020b)
by national governments, development finance institutions, and the private sector. Yet
only USD 1.1 trillion of this relief was promised in whole or in part to cities. Over 80% of
this amount (about USD 916 billion) was directed toward short-term liquidity needs to
replace lost revenue from taxes and fees in cities.

More money still needs to be channeled towards cities for long-term challenges and
climate-smart infrastructure investments. Addressing the challenges cities face
accessing green recovery funds (see Box 2) are an important first step.

Box 2: How to better use green recovery funds for urban climate finance

Key funders — such as national governments, development finance institutions (DFl), and climate funds

— should improve cities’ ability to borrow and access international public funds. Most cities need to go
through their national governments to have access to public international finance, leading to a lack of local
control over municipalities' resources. Some of the solutions presented to this challenge by the Alliance’s
latest report on COVID-19 and green recovery funds are:

Provide fiscal support for local governments so that they can maintain their credit ratings and bor-
rowing capacity.

Earmark funds for urban climate finance to facilitate a green recovery.

Design DFI-sponsored instruments to allow cities direct access to funding, rather than having to
access capital from a sovereign loan.

Source: Analysis from “Urban Climate Finance in the Wake of COVID-19” (Alliance, 2020b) policy brief.
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3. APPROACH TO TRACKING URBAN
CLIMATE FINANCE

31 URBAN CLIMATE FINANCE TRACKING
HELPS MONITOR PROGRESS AND
MOBILIZE SUPPORT

This report provides a framework for consolidated tracking estimates of urban climate
finance flows, which can be used to monitor and benchmark progress against climate
objectives and Nationally Determined Contributions (NDCs) over time. This snapshot
of the volume, sources, and destinations of finance provides valuable suggestions on
where investment and public support may be insufficient or lacking.

Estimates of investment volumes, when compared with investment needs, can be

a powerful motivation for stakeholders to address the barriers that hinder climate

capital flows in cities. Tracking data, if comprehensive and accurate, can help identify
gaps and opportunities, to ensure a more effective deployment of national, local, and
international resources, policies, and incentives. Key actors and providers of climate
finance at the city level can be identified as well as sectors and activities that are
potentially underfunded or under-supported. Tracking and estimating climate investment
can also offer insights on the financial instruments currently employed to finance

urban infrastructure and contribute to strategic thinking about whether other financial
mechanisms could help bring more capital to cities for identified needs.

While tracking climate finance has been conducted at a global and
national level3, tracking at the subnational level is currently lacking.

While this report focuses on estimating urban climate finance at the global level, tracking
investment in a specific city can be very beneficial, especially against NDCs, local
objectives, and climate plans. Investment data can be analyzed more effectively at the
local level to calculate impact, for example GHG emission reductions in a given year.
Importantly, increased transparency of local budgets, with climate-relevant tagging, can
increase accountability and trust with city dwellers, donors, and other stakeholders.
Tracking climate finance provides an opportunity to engage stakeholders, opening
dialogues to potentially identify future co-financing opportunities. Finally, tracking
progress can help reformulate more detailed policies and targets for the future.

3 Global and national level tracking has been conducted by Climate Policy Initiative, particularly through the Global Landscape of Climate
Finance (CPI, 2019).

8
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Local government budget structures may also vary from country to country, and even
within cities in the same country, which complicates identifying climate investment.
Cities and government agencies often do not tag budget expenditures for mitigation and
adaptation relevance.

Box 3: OECD approach for subnational climate finance tracking

To address urban climate finance data limitations, the Organisation for Economic Co-operation and Development
(OECD) carried out a pilot study in 2018-2019 to develop a preliminary methodology for classifying environment and
climate-related expenditure and investment at the subnational government level. The methodology is based on a
top-down approach using National Accounts data and the Classifications of the Functions of Government expenditure
classification system (OECD, 2019). The results of the study showed that subnational governments generate a signifi-
cant proportion of climate-related public expenditure and investment. In 2016, across 30 OECD countries, subnational
governments accounted for 55% of public spending and 64% of public investment related to the environment and
climate, on average. The study also revealed the need for an international standardized methodology to enhance the
tracking and measurement of subnational public expenditure and investment related to climate priorities.

With this in mind, in 2020 the OECD and the European Commission launched a new joint project to develop a stan-
dardized methodology for tracking and measuring subnational government climate finance. The project has three
streams of work: a literature review of the state-of-play of climate finance tracking initiatives and methodologies; a
macro-level analysis making use of the EU Taxonomy to identify climate-related expenditure for subnational govern-
ment climate finance; The fiscal database will be complemented by a qualitative compendium of international, national,
and local-level frameworks and fiscal instruments that support subnational government climate action in EU and OECD
countries. and a micro-level analysis, featuring two case studies (one city-focused, one regional) consisting of a subna-
tional green budgetary analysis from both the expenditure and the revenue sides.

To achieve these aims, this joint project will be important to connect and collaborate with key stakeholders and net-
works in the subnational climate finance space, in particular with Cities Climate Finance Leadership Alliance and its
members.

Source: This box content was produced by the Decentralisation, Public Investment and Subnational Finance Unit of the Centre for Entrepreneurship,
SMEs, Regions and Cities at the OECD. http://www.oecd.org/cfe/regionaldevelopment/Project%20Brief.pdf

3.2 THE ALLIANCE’S APPROACH TO
TRACKING AND ESTIMATING URBAN
CLIMATE FINANCE

The Alliance’s analysis aims to provide as comprehensively as possible, an overview of
existing investments and expenditures supporting climate mitigation and adaptation
objectives at the city level. While this topic is referred to as “climate finance” in
shorthand, we include all sources of finance flowing within cities, and channeled by

all types of actors, both public and private towards climate mitigation and adaptation.
Where possible, we analyze the investment’s key characteristics, including the sources
of finance, the financial instruments used, the geographical location of the investment,
and the sectors and activities supported.

Our estimates combine reported project-level investment commitment data for every
sector and additional capital expenditures estimates for the transport and building
sectors only, calculated using installed capacity and unit cost data. Reported project-
level commitment data has a large amount of data gaps, particularly related to private
and domestic public, and the complementary estimations are a first attempt in providing
a more comprehensive picture of total urban climate finance. Capital expenditure data
includes general figures on investment in buildings energy efficiency and renewable


http://www.oecd.org/cfe/regionaldevelopment/Project%20Brief.pdf
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energy, paired with assumptions to downscale this expenditure to the urban level; transport
estimates include, for example, the number of additional electric buses multiplied by
conservative unit costs (see the methodology Annex for more detail on the approach and
activities estimated). Project-level data and capital expenditure estimates are combined (with
due care taken to avoid double counting), to give a more realistic estimate of the potential
magnitude of urban climate finance.

Following the methodology outlined in the Global Landscape of Climate Finance (CPI,
2019), data sources for project-level commitments include the OECD Creditor Reporting
System (CRS) database, World Bank Public-Private Infrastructure data, Bloomberg New
Energy Finance, Climate Funds Update, Climate Bonds Initiative, and dedicated surveys
to development finance institutions (DFIs). This approach captures projects that reached
financial closure in 2017 and 2018, as opposed to calculating disbursements of capital.

Granular commitment data reveal detailed information on financial flows, including the
financial provider, the financial instrument used, as well as the regions and sectors receiving
the capital. While project-level data allow us to understand financing flows in more
granularity and with more confidence, comprehensive data for every sector are lacking, and
it is therefore also useful to complement the data with top-down capital expenditure data for
key sectors to produce a more comprehensive picture of the level of investment currently
captured in cities.

Urban transport and green buildings were chosen as key sectors in the urban context, not
only because of their investment opportunities (IFC, 2018) but also for their large potential
to reduce emissions (CUT, 2019) as they together produce an estimated 70% of urban
emissions in C40 cities (C40 & McKinsey, 2017). However, our conceptual framework and
project-level data collection includes other key sectors that may be under-represented

in project finance reporting and would ideally be expanded on by future editions of the
Landscape of Urban Climate Finance through focused estimation methods.

To understand better how public and private climate investment flows are being channeled
in cities, additional analysis on financial instruments includes a deeper look into how certain
urban sectors are typically financed and how innovative financial mechanisms can work to
catalyze more capital. Further analysis and contextualization of finance for urban adaptation
are provided in the sectoral analysis.

3.3 DEFINITIONS AND FRAMEWORK OF
URBAN CLIMATE FINANCE

The definitions used in this report are based on the definitions of climate finance developed
by Climate Policy Initiative (CPI) for mitigation and adaptation projects in the Global
Landscape of Climate Finance (CPI, 2019)4.

These definitions were adapted to the urban context, in particular, to delineate whether
projects could be considered urban.

4 CPI's definition of climate finance is based on the tracking and reporting methodologies developed by the joint group of Multilateral
Development Banks, members of the International Development Finance Club, the OECD’s Development Assistance Committee, and the group
of Multilateral Climate Funds that reports commitments through the Climate Funds Update (MDB, 2019; OECD, 2018; ODI & HBF, 2020). See CPI’s
Global Landscape methodology for more details on the approach adopted by CPI (CPI, 2019).

10
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Throughout this report, urban climate finance refers to resources directed to activities
limiting city-induced GHG emissions or aiming to address climate-related risks faced by
cities, contributing to resilience and low carbon development.

Urban geographic boundaries are defined geopolitically, although this is challenging to
apply globally as governance structures vary. To identify projects in practice, we used
the Functional Urban Areas (FUA) boundaries developed by the OECD in partnership
with the European Commission, which include both urban and nearby commuting areas
to define physical boundaries for a city.

Urban climate finance refers to resources directed to activities limiting
city-induced GHG emissions or aiming to address climate-related risks
faced by cities, contributing to resilience and low carbon development.

Urban climate mitigation is defined as projects and interventions contributing to
reducing or avoiding GHG emissions from sources located within a city’s boundaries

or for those produced as a consequence of activities occurring in the city exclusively.
This framing of mitigation activities follows the approach of the Global Protocol for
Community-scale GHG Emissions Inventories (GPC), which offers cities a comprehensive
greenhouse gas emission accounting framework and is used by cities reporting through
CDP-ICLEI Unified Reporting System (C40, ICLEI, WRI, 2014). Some examples of climate
mitigation activities are technological energy efficiency improvements in buildings and
wastewater treatment facilities. The conceptual framing of urban climate mitigation
activities and geographic boundaries is illustrated in Figure 1.

Figure 1. Urban inclusion boundaries for climate change mitigation

"
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Urban climate adaptation refers to projects and interventions that aim to maintain

or increase the adaptive capacity and resilience of cities and urban communities in
response to climate-related risks affecting cities directly. Examples of climate adaptation
include the reinforcement of river basins, dams, and wastewater collection to reduce
vulnerability to extreme weather events.

This report presents the first comprehensive taxonomy for urban mitigation and
adaptation. Sector-specific rules to include climate finance projects for urban relevance
were layered on to the definitions of climate finance used in the Global Landscape of
Climate Finance (CPI, 2019).5 For climate mitigation, the project should be contributing

to reducing GHG emissions within city boundaries for most sectors, while waste
management projects were considered as urban-relevant if they aimed to reduce GHG
emissions resulting from activities occurring within the city. For climate adaptation,
projects were included if they were located within city boundaries or if they aimed to
address a climate risk faced by the city, depending on the type of activity. See the Annex
for a detailed note on methodology and taxonomy.

3.4 CHALLENGES TRACKING URBAN
CLIMATE FINANCE

Tracking urban climate finance remains challenging despite its clear benefits. A foremost
challenge is that there is no universally accepted definition for “urban” or “city” or of

city boundaries, which differ across countries. And lack of georeferenced project-level
investment data means it is difficult to identify city investments in existing investment
datasets.

The role of city governmental budgets, in particular, is especially complex although
recent work from the OECD and the European Commission has made progress
improving urban tracking work (OECD/EU, 2020), setting urban boundaries on projects
deployed at the national level, for instance.

Many city governments around the globe have different decision-making powers over
their sectors, often sharing responsibilities with national governments on providing
services directly to city dwellers, which makes it more challenging to provide the sole
urban component.

Existing investment datasets rarely provide urban tagging. Tagging and reporting of
urban projects is not yet widely adopted by donors, development finance institutions,
and local governments. Where reporting does exist, it is not yet harmonized. For
instance, donor datasets like the OECD CRS include sector categories for urban
development or urban transport, but projects financed in other sectors are not yet
tagged for urban relevance in the way they are for climate or gender relevance.

5 Itis important to note that, as climate finance projects are tagged for urban relevance using the defined rules, their qualifying as urban
climate finance does not translate directly to the remaining climate finance projects as being relevant for rural geographies only. The urban
inclusion rules necessitate the projects to be either explicitly urban because of their physical location, the information that it was procured
by the city, or if project description clearly states urban dwellers as main beneficiaries, all of which are dependent on project documentation.
Furthermore, national-scale projects are particularly challenging to delineate for urban relevance.
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Similar to tracking climate finance in general (CPI, 2019), capital committed by private
entities is challenging to capture, too. In the context of cities, it is particularly challenging
to disentangle private and public finance for urban projects, where public-private
partnerships are common. In addition, limited disclosure from private actors, as well as

a general lack of standardized reporting of data, is a challenge for key urban sectors.
Additional analysis conducted for the transport and buildings sectors illustrated the
challenge of identifying investment in centralized databases.

Box 4: Addressing data gaps and double counting in the landscape

The total USD 384 billion of urban climate finance reported in this report includes figures from project-level data (corresponding to
USD 75 billion) and estimated capital expenditure data (USD 308 billion) that relate to the deployment of capital for long-term trans-
port and building infrastructure.

As Figure 2 shows, project-level data consists primarily of international public finance for most sectors, which includes measures such
as capacity building. In contrast, the capital expenditure estimates for transport and buildings, where sectoral added capacity is com-
bined with unit costs to estimate investment, corresponds to infrastructure expenditure that is more likely to originate from domestic
public or private financiers. Including both thus shows a complete picture of the potential size of the financing going to urban climate
mitigation and adaptation projects. See the methodology note in the Annex for a more detailed explanation of how these numbers
were estimated.

While some estimated infrastructure investments may not correspond to the same exact timeframe as project-level data, potential
double counting between the two approaches was mitigated in the analysis through manual checks of project-level data. Capital
expenditure corresponding to building energy efficiency and transport infrastructure sub-sectors that were deemed to be potentially
overlapping with investment project-level estimates were removed from the reported numbers. For example, estimated investment
in urban mass rapid transit infrastructure that may have also been captured in project-level data was removed from the total urban
climate finance figure.

Figure 2. Urban climate flows estimated, coverage by sector and provider type, annual average 2017-2018 (USD billion)

Figure 2 shows the coverage of the more granular project-level data, broken down by main sectors and the provider type. Inter-
national public actors, such as multilateral and bilateral development finance institutions, bilateral donor governments, and climate
funds, typically provide higher quality data with projects tagged for climate relevance, translating to strong coverage of their
commitments.

On the other hand, finance data from domestic public actors are limited for all sectors, as there is no centralized database of domes-
tic government expenditure, at the national or subnational level. Finance from private actors was also limited due to lack of central-
ized reporting and data confidentiality. The capital expenditure approach provided an approach to identify an additional USD 308
billion estimated for the transport and buildings but data is insufficient to ascertain which portion originated from public domestic and
private financiers for which more detailed project level reporting and tracking would be required.
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4. OVERALL URBAN CLIMATE
FINANCE FLOWS

We estimate that a total of USD 384 billion was invested annually in
urban climate finance globally, on average, in 2017-2018.

Urban climate finance averaged USD 384 billion in 2017-2018. Using project-level

data tracked in CPI’s Global Landscape of Climate Finance (2020), complemented by

a top-down capital expenditure approach to estimate investment in key urban sectors
(hereafter “estimated capital expenditure”), this report provides the most comprehensive
landscape to date of climate finance relevant to cities.

Out of the USD 384 billion total urban climate investment, the Alliance was able to
track USD 75 billion of project-level data using CPI's database of global climate finance,
corresponding to approximately 1,030 tracked projects.® These projects represent
approximately 13% of the total of USD 574 billion global climate finance tracked by
CPI for the 2017-2018 period (CPI, 2020). This relatively low number is in part due to
challenges in identifying projects with urban benefits (see Box 4 on data gaps and the
Annex on Methodology) and barriers to mobilizing investment into climate at the city
level. Regardless, commitments estimated for urban climate finance would appear to
be orders of magnitude lower than the scale of investment opportunities in the sector,
which the IFC estimates to be at least USD 2.45 trillion annually for private investment
only (IFC, 2018).

In addition to project-level data, the Alliance estimated an additional USD 308 billion
of urban climate relevant investment in transport and energy efficiency in residential,
commercial, and industrial buildings using the capital expenditure approach.

This report covers the total USD 384 billion while providing more detailed breakdowns
where available. Figure 2 explains the breakdown of our coverage of urban climate
finance.

6 Numbers in this report may not add up completely due to rounding. As project financing is sometimes tracked in an aggregate manner,
e.g., for some DFls surveyed for this report, the exact number of projects tracked is likely higher.
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Figure 3. Summary of estimated urban climate finance, annual average 2017-2018 (USD billion)

Note: Numbers in this graphic and elsewhere in the report may not add up due to rounding.

The Sankey diagram on the following page presents a visual overview of the lifecycle of
urban climate finance flows from sources through to end uses. It includes both tracked
and estimated data, depicting the life cycle of investment flows averaged over 2017

and 2018. It shows that urban climate finance flows were primarily mobilized in the East
Asia and Pacific region (driven by investment in China) and Western Europe, most often
to capitalize on activities in the transport and buildings sectors. A Sankey focused on
project-level data only is available in the methodological Annex.
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5. URBAN CLIMATE FINANCE
PROVIDERS

51 OVERVIEW OF URBAN CLIMATE
FINANCE PROVIDERS

Out of the USD 384 billion estimated on average in 2017-2018, the Alliance was able to
capture whether capital was sourced from public or private actors for USD 221 billion.
This corresponds to combined project-level data and capital expenditure estimates that
were traced with enough granularity (see Figure 4).

Private finance actors invested an annual average of USD 136 billion in 2017-2018, while
public actors committed USD 84 billion in the same period. When focusing on project-
level data this difference remains, with private sector investment totaling USD 41 billion
and public sector USD 34 billion in 2017-2018. As a single actor, national governments
financing projects domestically were the highest contributing finance providers (USD 60
billion), driven by spending on urban transport and buildings (see Figure 6).

Lack of detailed project-level data, especially in key sectors such as urban transport and
buildings, limits a deeper understanding of the most significant actors participating in
closing the investment gap for cities (see the Methodology annex for more details).

Figure 4. Urban climate flows by source, annual average 2017-2018 (USD billion)
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Domestic private finance was the main source of capital, amounting to 128 billion in
2017-2018 (see Figure 5). Domestic private finance corresponds most significantly to
household expenditure’ on private electric vehicles as well as for energy efficiency

in buildings, while the latter also attracted domestic private commercial finance. This
domestic private finance total also includes investments by corporations toward waste-
to-energy projects and adaptation projects such as water and wastewater management.
In contrast, we only estimated USD 4 billion of capital committed by international
private financiers in the same period, illustrating the challenge in determining the

urban component of large, privately-funded projects, especially for renewable energy
generation.®

Figure 5. Urban climate finance flows by financing institution type, annual average 2017-2018 (USD billion)

While private domestic financiers mobilized the majority of urban climate finance,

the largest single provider, according to available data, was governments, which
corresponded to USD 60 billion in 2017-2018 (see Figure 6). These amounts were
estimated primarily through the capital expenditure approach and went to support
projects in urban buildings and transport. Furthermore, project-level data indicates

that public finance played a stronger role proportionally in developing economy cities,
contributing USD 45 billion as opposed to USD 36 billion from private sources. This is in

7 CPI's Global Landscape of Climate Finance methodology defines as private finance sources of capital that are not a government of public
budget sourced finance, including household expenditure.

8 It was not possible to determine whether capital was financed internationally or domestically for the remaining USD 4 billion of private
finance, corresponding to capital expenditure estimates for transport and buildings.
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contrast with cities in OECD countries, where private sources dominated with USD 100
billion compared to USD 39 billion from public financiers.

The second key provider of urban climate finance consisted of households,
corresponding to USD 44 billion in 2017-2018. A significant portion of this finance was
spent on building appliances, equipment and lights, as well as purchases of electric
private vehicles, most significantly for households in the Western Europe, East Asia and
Pacific, and North America regions.

Finance provided by commercial financial institutions, averaging USD 30 billion in
2017-2018, went primarily to urban building energy efficiency, especially to finance
appliances, equipment, and lighting.

Corporations also contributed a significant amount of private finance (USD 10 billion

on average in 2017-2018), with a large share of spending linked to renewable energy
generation as well as water and wastewater management. Project-level data indicates
that a significant portion of urban transport capital is provided by private or state-

owhed transport enterprises running public urban rail or metro, utilizing public-private
partnerships to co-finance.® An example of this is Paris Charles de Gaulle Express Rail
Link, which was co-financed with a project special purpose vehicle (SPV) between

the French public finance institution Caisse des dépots et consignations, state-owned
transport operator SNCF, and Aéroports de Paris, a private corporation that manages the
city’s airports.

Figure 6. Urban climate flows by providers, annual average 2017-2018 (USD billion)

Estimated investments indicate that significant contributions are channeled through
private actors and governments. At the project level, multilateral DFIs committed on
average USD 20 billion in 2017-2018, mainly toward transport (38%) and building energy
efficiency (24%) and water and wastewater management (10%). DFIs provided USD 3
billion to water and wastewater management interventions. An example of a project is

9 Due to the lack of harmonized definitions and opacity of data, companies that are partially or fully owned by the state are categorized as
private corporations in the database if they have commercial activities (CPI, 2019).
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an Asian Development Bank project to develop sustainable water supply services in a
rapidly urbanizing region in India. Cities in non-OECD countries, where USD 11 billion of
multilateral DFI funding was committed, also saw significant investment in disaster risk
management projects, for example in Nepal and Romania. DFIs can play a key role in
de-risking or providing guarantee mechanisms to support private sector investments,
especially when local governments bear significant challenges, such as low
creditworthiness (see Section 6 for a deep dive into the role of innovative financing in
urban contexts).

Box 5: The work of the Alliance in fostering investment-friendly enabling environments with focus
on the role of National Development Banks

The Alliance’s Action Groups are comprised of members that work together towards common objectives

in a particular area of city-level climate finance. The Enabling Frameworks Action Group (EFAG) of the
Alliance was launched in 2020, with the aim of strengthening national legal, regulatory, and policy
frameworks that can boost climate finance for cities. The focus of this group recognizes the key role of
national governments in creating investment-friendly enabling environments for finance to flow to local
levels, and in supporting cities to develop capacity to manage their fiscal resources and to access climate
finance (these topics are further explored in Part 2 of this report). Currently, the group brings together over
15 member organizations who are interested in advancing these objectives by collaboratively working

on action-oriented products and exchanging knowledge, information, and good practice. The group is
closely tied to Component IV of the Leadership for Urban Climate Investment (LUCI) initiative hosted by the
Alliance. LUCI's Component IV seeks to improve national and financial framework conditions conducive to
climate-friendly projects, with a particular emphasis on supporting the role of National Development Banks.

National development banks: A key player for urban climate finance

During 2020-2021, the EFAG focused on the role of National Development Banks (NDBs) in supporting
climate-smart urban infrastructure.” As many cities face challenges in accessing private and international
public finance providers, NDBs are well-positioned to support urban climate finance investments through
increasing access to funding and financing to local and regional governments. In exploring this topic, the
EFAG collaboratively developed two publications: a think piece (commissioned by FELICITY) on Enhancing
the role of national development banks in supporting climate-smart urban infrastructure (Alliance, 2020)
and a more action-oriented knowledge product, Leveraging national development banks to enhance
financing for climate-smart urban infrastructure (Alliance, 2021).

The publications found that NDBs share some common features that can be very advantageous for urban
climate finance: they often provide country-level-expertise, increasing their local knowledge of the barriers
and opportunities for urban climate investment. NDBs can also access a large number of finance providers,
not often easily available to local governments, such as institutional investors, international markets,

and public international financiers. Finally, NDBs can potentially pool different types of private sector
providers to increase cities' access to climate finance. For example, FINDETER, a Colombian NDB, and the
Interamerican Development Bank have created the Sustainable and Competitive Cities, which promotes
strategic projects aimed at transforming cities. They provide project preparation through every stage of
the project lifecycle from conception to financing and implementation, increasing bankability in city-level
projects (Alliance, 2021).

However, there are still challenges and barriers faced by NDBs in providing finance and funding
opportunities for cities, as many NDBs do not have a clear climate mandate established, let alone an
urban climate one. This lack of a mandate also leads to a lack of capacity to identify, assess, and fund
urban climate-smart projects. NDBs can play a significant role in filling the technical and financial gaps
that prevent cities from raising capital from private and public markets, and should focus and prioritize
supporting and financing cities where funding and capacity are limited, but a political and social
momentum toward climate-smart planning exists.

"National Development Banks (NDBs) are “any type of financial institution that a national government fully or partially owns or

controls and has been given an explicit legal mandate to reach socioeconomic goals in a region, sector, or market segment” (World
Bank, 2018).


https://www.citiesclimatefinance.org/2020/08/enhancing-the-role-of-national-development-banks-in-supporting-climate-smart-urban-infrastructure/
https://www.citiesclimatefinance.org/2020/08/enhancing-the-role-of-national-development-banks-in-supporting-climate-smart-urban-infrastructure/
https://www.citiesclimatefinance.org/wp-content/uploads/2021/03/Leveraging-National-Development-Banks-to-Enhance-Financing-for-Climate-Smart-Urban-Infrastructure.pdf
https://www.citiesclimatefinance.org/wp-content/uploads/2021/03/Leveraging-National-Development-Banks-to-Enhance-Financing-for-Climate-Smart-Urban-Infrastructure.pdf
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5.2 GEOGRAPHIC FLOWS IN URBAN
CLIMATE FINANCE

Out of the total USD 384 billion of urban climate finance estimated, on average, in 2017-
2018, the largest portion of finance was invested in and for China and in developed
economies. The majority of this finance corresponded to significant investment in
transport and buildings in China (see Figure 7 for a breakdown between project-level
data and capital expenditure data). With the exception of the East Asia and Pacific
region, the highest levels of capital were invested in cities in developed economies,
particularly Western Europe (with USD 85 billion) and North America (USD 47 billion).

Out of the finance that was tracked with enough granularity to determine the regional
origin of the capital provider, financiers located in developed economies financed on
average USD 149 billion in 2017-2018. Ninety-one percent of this capital was employed
to finance projects within OECD countries, most often domestically. The OECD region
that attracted the highest amount of urban climate finance was Western Europe,
averaging USD 85 billion in 2017-2018, corresponding to significant capital expenditure
estimates for the transport and buildings sectors, in addition to large transregional flows
such as those committed by the European Investment Bank.

Domestic actors provided 86% of urban climate finance where this level of detail was
available. While the origin of finance providers remains opaque, available data indicate
that urban climate finance from emerging markets was committed mainly domestically
(97%), averaging USD 66 billion in 2017-2018. Domestic urban climate investment
consisted primarily of urban building energy efficiency and electric vehicles in China,
indicating an awareness in the country of the need for a low-carbon pathway alongside
rapid urbanization.

Figure 7. Urban climate finance by destination region, 2017-2018 (USD billion)

10 Domestic finance represented USD 185 billion out of USD 216 billion where this detail was available. Domestic finance represented 48%
of total urban climate finance if accounting for data where this detail was unavailable. (Unavailable data accounted for 44% of total urban

climate finance.)
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The East Asia and Pacific region dominated the urban climate finance landscape, with
USD 187 billion invested on average in 2017-2018, driven by China. Although it was
only possible to determine the country where capital was committed for half of the
finance tracked for the region, projects in Chinese cities made up a large proportion of
the investments, receiving USD 92 billion in 2017-2018. Financing for China featured
significantly in the capital expenditure estimates tracked for urban transport and
buildings: for instance, the estimated USD 34 billion spent on electric buses was almost
entirely spent in the country. This reflects China’s low-carbon public transport as a key
policy objective including the provision of subsidies and quotas for electric vehicles, with
cities moving to deploy an increasing amount of electrically powered passenger and
freight transport (GIZ/FELICITY, 2020).

With the East Asia and Pacific region representing 60% of total investment opportunities
in cities in emerging markets according to the IFC, it is critical that the rapid population
growth is accompanied by its low carbon transition (IFC, 2018). See Figure 8 for a
comparison of current estimated urban climate flows and the annual private sector
investment opportunity defined by the IFC.

The region of Latin America & the Caribbean, where USD 11 billion of climate finance was
invested in its rapidly expanding urban areas, saw commitments primarily in Argentina
and Brazil. Financing in the region remained at less than 3% of the USD 416 billion of
financing opportunities available each year (IFC, 2018), as shown in Figure 8. The top
sector recipients in the region were in urban transport and buildings, attracting USD 3
billion and USD 6 billion, respectively. An example of an investment at the project level
was the expansion of the Sdo Paulo metro, which attracted finance from commercial
financial banks.

Vastly insufficient amounts of urban climate finance were invested in other regions,
including South Asia and Sub-Saharan Africa, which saw an annual average investment
of USD 4 billion and USD 3 billion, respectively. These investment levels in emerging
economy cities are markedly below their projected opportunities, which are USD 208
billion in South Asia and USD 125 billion in Sub-Saharan Africa, annually. Concessional
and catalytic financing is needed in these regions’ cities. However, they are currently
severely underfunded and are unlikely to be able to access capital markets due to low
creditworthiness and lack of bankable projects.

International public finance from bilateral and multilateral DFIs was invested mainly in
Western Europe (41%), Latin America & the Caribbean (17%), and East Asia and the Pacific
(12%), with Sub-Saharan Africa, the Middle East, North Africa, and South Asia ranging
from 6-8%.
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Figure 8. Urban climate finance estimated in 2017-2018 compared to the annual private sector investment opportunity, by

emerging market region (USD billion)

Source: Alliance and IFC data (IFC, 2018).
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6. SECTORS AND ACTIVITIES IN
URBAN CLIMATE FINANCE

Finance for adaptation projects amounted to USD 7 billion in 2017-2018, representing
9% of investments tracked at the project level, against the 91% (USD 69 billion) for
mitigation and dual uses. However, the proportion of adaptation projects remains low in
project-level data (see Box 6 for an explanation of data limitations in adaptation finance),
in line with global climate finance figures, where adaptation finance also accounts for 9%
of the total tracked for the same period (CPI, 2019).

When adding capital expenditure estimates that were captured for mitigation activities in
the transport and building sector, we estimate that USD 377 billion of total urban climate
finance in 2017-2018 (or 98%) went to investments in mitigation projects (see Figure 9).
USD 308 billion estimated by the capital expenditure approach and USD 69 billion by
the project-level data approach. While significant amounts of mitigation finance were
invested in both developed and emerging markets (on average USD 221 billion and
USD 132 billion, respectively), 79% of adaptation finance was committed to non-OECD
countries (USD 5 billion)."

Figure 9. Urban climate finance by use, 2017- 2018 (USD billion)

Note: Dual use finance consists of investments with both climate adaptation and mitigation objectives. We tracked USD
1.7 billion of urban dual use climate finance, on average in 207-2018, representing less than 1% of the total tracked for the
mitigation and dual uses category in the figure.

1 As discussed in an “Analysis of Urban Climate Finance Adaptation” paper (Alliance, 2021c), a background paper for the State of Cities

Climate Finance report, the predominance of non-OECD region destination projects for urban climate finance adaptation may be partially
explained by the fact that the World Bank PPI data is more weighted in East Asia, with more than 50% of tracked urban adaptation finance
activities taking place in China.
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61 FINANCIAL FLOWS FOR URBAN
MITIGATION AND DUAL USES

Investment in urban transport represented 53% of total urban climate finance estimated
at USD 202 billion in 2017-2018 (see Figure 10). Out of this amount, USD 55 billion

was calculated at the project-level, of which USD 40 billion targeted private electric
vehicles and charging infrastructure.”? The remaining USD 15 billion corresponds to a
variety of urban projects such as low-carbon public transport like metros and trams,

or cycle lane and walking projects, which contribute to urban transport modal shift.

The remaining USD 147 billion corresponds to capital expenditure estimates for urban
transport infrastructure and non-motorized transport, which was calculated based on
the number of vehicles sold in 2017-2018 and the amount of relevant new infrastructure
added in those years, and estimate finance on the basis of the identification of relevant
unit costs (see the Methodology annex for more details and inclusion rules). A majority
of capital for urban transport estimated went to metros and tram infrastructure and
vehicles, averaging an estimated USD 112 billion in 2017-2018 (see Figure 11). Electric
and hydrogen buses attracted USD 33 billion while non-motorized transport attracted on
average USD 12 billion for 2017-2018.

Figure 10. Urban mitigation and dual use finance, 2017-2018 (USD billion)

12 Figures for private electric vehicles and charging infrastructure were estimated using IEA data, taken from CPI's Global Landscape of
Climate Finance, were categorized as project-level data in this report for better comparability with global climate finance numbers (CPI, 2019).
Furthermore, these estimates include breakdowns for the lifecycle of investments. See the methodology section for an explanation of private
electric vehicles and charging infrastructure figures, as well as other transport estimates.
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The transport sector is a key sector in the urban context, contributing approximately 30%
of total emissions in cities and representing an opportunity of USD 217 billion annually

in emerging markets alone (McKinsey & C40, 2017; IFC, 2018). Local air pollution, which
city dwellers and policymakers prioritize due to the severe health impacts, is a strong
driver for investment in the transport sector. By focusing on targeted projects in the
transport sector, cities have the opportunity to address issues such as health and traffic
congestion in addition to climate change, which is accentuated with local air pollutants
such as black carbon contributing through decreased reflected light (UNEP, 2019; C40,
2019d).

When identifying the urban-relevant component in climate mitigation projects and
estimating additional expenditure, this report considered urban transport as eligible if
the infrastructure and vehicles (whether motorized or not) had the potential to contribute
to a climate-neutral economy at the urban level. To estimate expenditure at a sectoral
level in a conservative manner, some components were excluded. For example, while
bus-rapid-transit (BRT) has the potential to contribute to a modal shift in road transport,
this was excluded from estimations as the infrastructure could potentially be used by
diesel buses and it was not possible to effectively discern which component could be
considered as urban climate finance.®

Figure 11. Estimates for urban transport, by mode, on average 2017-2018 (USD billion)

Building infrastructure and energy efficiency atiracted the second highest level of finance, with USD 167 billion estimated for 2017-2018, representing 43% of total urban climate finance. Out of this,
only USD 6 billion was estimated at the project level, mostly consisting of commitments for technical assistance for energy efficiency, e.g., for public sector buildings. Using investment data from
the International Energy Agency (IEA), complemented with additional analysis, we estimate that an additional USD 161 billion of finance for incremental energy efficiency measures in residential,
commercial, and industrial buildings could be atfributed to urban areas, on average in 2017-2018. The expenditure on climate mitigation and climate adaptation activities in urban buildings

include incremental capital expenditure to acquire physical assets, such as energy-efficient appliances and renewable heat (see the Methodology annex for more details and inclusion rules).

Despite the significant challenges posed by fracking energy efficiency, it is a critical sector in the context of cities, contributing 40% of total urban emissions (McKinsey & C40, 2017). Measures in
building energy efficiency translated to future energy savings provide profitable opportunities; capturing opportunities in this sector is especially important as building stock is typically regener-
ated only after three decades and ignoring green improvements thus locks in emissions for years to come (McKinsey & C40, 2017). Furthermore, the IFC identifies green buildings as the largest

investment opportunity in emerging economies, particularly in the East Asia & Pacific and Latin America & Caribbean regions (IFC, 2018).

As illustrated in Figure 14, expenditure on energy efficiency in appliances, equipment, and lights accounted for the most significant proportion of investment in buildings across regions, corre-
sponding to USD 41 billion on average in 2017-2018. Energy efficiency improvements of existing buildings attracted USD 40 billion, driven by investments in Europe and North America. The invest-
ment in energy efficiency measures integrated in the construction of new buildings, driven by China, amounted to USD 24 billion. Finally, the investments of USD 31 billion in renewable electricity

onsite installations are slightly higher than that in renewable heat installations of USD 20 billion.

Figure 14. Estimates for urban building investments, by measure, 2017-2018

13 Investments and expenditures captured in CPI's Global Landscape of Climate Finance do not capture fossil fuel investments that have

a high risk of locking in significant future greenhouse gas emissions. Based on this principle, fossil fuel-based lower-carbon and energy-
efficient generation transactions, such as financing for efficiency retrofits of coal-fired power plants, are excluded. In this report, capital
expenditure estimates for the transport sector follow the same logic and consider only zero-carbon mobility to produce conservative figures.
To this end, several transport infrastructure projects, such as BRT or urban development were excluded as it was not possible to determine
the extent to which such infrastructure is supporting use of fossil fuel powered vehicles. We acknowledge that there are emerging alternative
standards, definitions, and classifications including, among others, the EU taxonomy, Climate Resilient Principles for green bonds, and others.
However, these standards are still under development and are therefore not currently reflected in this report (see the Methodology section
for more detail).

26



THE STATE OF CITIES CLIMATE FINANCE - THE LANDSCAPE OF URBAN CLIMATE FINANCE

Building infrastructure and energy efficiency attracted the second highest level of
finance, with USD 167 billion estimated for 2017-2018, representing 43% of total urban
climate finance. Out of this, only USD 6 billion was estimated at the project level, mostly
consisting of commitments for technical assistance for energy efficiency, e.g., for public
sector buildings. Using investment data from the International Energy Agency (IEA),
complemented with additional analysis, we estimate that an additional USD 161 billion
of finance for incremental energy efficiency measures in residential, commercial, and
industrial buildings could be attributed to urban areas, on average in 2017-2018. The
expenditure on climate mitigation and climate adaptation activities in urban buildings
include incremental capital expenditure to acquire physical assets, such as energy-
efficient appliances and renewable heat (see the Methodology annex for more details
and inclusion rules).

Despite the significant challenges posed by tracking energy efficiency, it is a critical
sector in the context of cities, contributing 40% of total urban emissions (McKinsey &
C40, 2017). Measures in building energy efficiency translated to future energy savings
provide profitable opportunities; capturing opportunities in this sector is especially
important as building stock is typically regenerated only after three decades and
ignoring green improvements thus locks in emissions for years to come (McKinsey &
C40, 2017). Furthermore, the IFC identifies green buildings as the largest investment
opportunity in emerging economies, particularly in the East Asia & Pacific and Latin
America & Caribbean regions (IFC, 2018).

As illustrated in Figure 12, expenditure on energy efficiency in appliances, equipment,
and lights accounted for the most significant proportion of investment in buildings
across regions, corresponding to USD 41 billion on average in 2017-2018. Energy
efficiency improvements of existing buildings attracted USD 40 billion, driven by
investments in Europe and North America. The investment in energy efficiency
measures integrated in the construction of new buildings, driven by China, amounted to
USD 26 billion. Finally, the investments of USD 31 billion in renewable electricity onsite
installations are slightly higher than that in renewable heat installations of USD 20
billion.

Figure 12. Estimates for urban building investments, by measure, 2017-2018
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Relatively low levels of financial flows were committed for utility-scale renewable energy
generation (USD 4 billion), consisting primarily of waste-to-energy projects or larger
projects that could be attributed to urban areas. The vast difference between the total of
USD 337 billion of finance for renewables tracked globally (IRENA, 2020) and the levels
that could be attributed to urban areas is a direct result of the definition of urban climate
finance, as delineating projects that occur at the national level, such as large-scale
grid-connected renewable power generation, is a significant challenge. While waste-
to-energy projects deal with waste generated by the city, and the energy generated
potentially includes heat and power used primarily by the nearby city, it is more
challenging to explore these assumptions for large-scale grid-connected solar PV and
wind power, which typically attract more significant investment. See the Methodology
Annex for the urban climate finance taxonomy used and a discussion of difficulties in
data collection.

6.2 FINANCIAL FLOWS FOR URBAN
ADAPTATION TO CLIMATE CHANGE

Just 9%, or USD 6.8 billion, of the USD 75 billion of urban climate finance tracked at the
project-level on average in 2017-2018 was invested annually in adaptation across more
than 1,000 projects. These projects include those tagged as urban adaptation finance
where sufficient information available (see Figure 15). The majority of projects tracked
were water and wastewater management projects (USD 4.0 billion annually). This sector
includes demand-side activities aimed at reducing water consumption or increasing
water use efficiency, and supply-side management activities including increasing water
supply, reducing water losses, or improving cooperation on shared water resources (CPI,
2017). Water and wastewater management projects of the kind frequently tracked in
CPI's Global Landscape of Climate Finance are often large infrastructure projects so they
may be especially likely to be tracked in the data because the capital that flows to those
projects is relatively straightforward to identify and measure. Projects that may be more
difficult to track, and therefore may not be included in the urban adaptation finance
data, include instances where resilience components are built into larger projects (e.g.,

a transit investment that takes into account climate-related flood risk) and may not be
tracked as adaptation finance.



THE STATE OF CITIES CLIMATE FINANCE - THE LANDSCAPE OF URBAN CLIMATE FINANCE

Figure 13. Urban adaptation finance, 2017-2018 (USD billion)

Box 6: Limitations in tracking urban adaptation finance

There are significant data and reporting challenges that limit the capture of global adaptation
finance flows. These include:

Definitional challenges associated with adaptation finance and the boundaries between adapta-
tion and broader development or infrastructure projects.

Lack of universally accepted impact metrics, which are critical to a full accounting of adaptation
finance because the incremental cost of adaptation is not necessarily reflective of the benefit of
that investment.

Data gaps among financial actors including limited reporting of private sector and domestic
public investment on adaptation spending due to a lack of disclosure requirements and defini-
tional and reporting barriers.

These same challenges persist in urban adaptation finance tracking. An additional set of chal-
lenges emerge related to defining geographic and jurisdictional boundaries of investments

— especially when the investments address climate risk within and outside a city’s formal
boundaries.

The high proportion of finance for water and wastewater management aligns with
findings from CDP-ICLEI Unified Reporting System data that imply high estimated costs
associated with addressing water-related climate hazards (storms and wind and extreme
precipitation). Box 7 includes additional information on the CDP-ICLEI Unified Reporting
System answers on climate hazards.
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While North America features the most mitigation and adaptation projects by number,
East Asia and the Pacific is the most common recipient of both overall adaptation
finance and urban adaptation finance by investment amount. Approximately USD 2
billion in urban adaptation finance flowed to East Asia and the Pacific annually in 2017-
2018, followed by Latin America and the Caribbean (USD 960 million), Sub-Saharan
Africa (USD 780 million), and Western Europe (USD 710 million). South Asia, which
includes three of the ten most populous (and climate vulnerable) cities — Mumbai, Delhi,
and Dhaka — received just 6% (USD 460 million) of the total urban climate adaptation
finance.
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Box 7: CDP-ICLEI Unified Reporting System on urban climate finance

CDP Cities data was assessed from the 2019 city responses to CDP’s questionnaire. This analysis focuses
on responses to a question that asked cities to identify their key climate hazards and the activities
underway to address those hazards.

Responses indicate that the cost of projects varies significantly across climate hazards. Of the projects
reported to CDP with a specified cost value (either already financed or sought to fund the project), projects
addressing storm and wind hazards had the highest total cost at USD 21 billion. Extreme precipitation

was next at USD 13 billion. These projects included risk mapping, awareness campaigns, investments in
infrastructure resilience, and evacuation systems.

Figure 14. CDP Cities: Climate hazards faced most by cities and associated costs (USD billion)

The most common climate hazards addressed by projects varied by region, but in almost all regions,
extreme hot temperatures, as well as flood and sea level rise, were the most common hazards reported. In
South and West Asia, only one city reported flood and sea level rise as a climate hazard being addressed
by the city, while 10 cities in that region reported extreme precipitation. More detail on the climate hazards
projects reported by region are shown in Figure 15.

Figure 15. CDP Cities: Number of Projects Reported by Climate Hazard and Region
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Box 8: Urban adaptation finance in practice: three case studies

Though adaptation finance remains a very small percentage of total urban climate finance, an increasingly
robust set of examples of urban adaptation finance and climate risk transfer mechanisms are emerging.
Three examples follow:

1. Pakistan urban resilience to water scarcity. The Adaptation Fund approved a USD 6 million grant to two
cities in Pakistan, Rawalpindi, and Nowshera, to enhance urban climate resilience to water scarcity caused
by floods and droughts. The funding was approved in June 2020. It will fund household and municipal
public facility water harvesting facilities and support city-level spatial strategies to assess climate-related
floods, droughts, and water scarcity. The funding will also strengthen national and provincial capacity to
guide city-level development while considering climate-related risks.

2. Athens urban resilience strategy. The city of Athens in Greece faces significant climate risks including
heat waves, forest fires, and flash floods. In 2018, the European Investment Bank signed a EUR 55 million
loan to support Athens’s 2030 Resilience Strategy via a Natural Capital Finance Facility. The Facility’s focus
is broader than climate change but includes elements that focus on climate change adaptation. These
include EUR 5 million in financing from the Facility towards climate adaptation projects to revitalize an
urban forest, stabilize water management, create green corridors and squares to lower temperatures, and
improve air quality in the face of rising average temperatures.

3. Philippine City disaster insurance pool. The Philippines is located in one of the world’s most disaster-
prone areas and is at risk of earthquakes and volcanic eruptions as well as climate-related hazards
including typhoons, floods, droughts, and landslides. The design of this insurance pool was led by the
Philippines Department of Finance and supported with technical assistance from Asian Development Bank.
Ten cities participated in the design of the pool and were selected based on factors including disaster

risk and risk management governance, geographic location, and data availability. The pool is designed

to provide post-disaster financing based on an insurance model and features payouts determined by

the physical features of the natural hazard event (i.e., wind speed). The Pool is part of a broad local level
strategy to address the need for rapid access to early recovery financing after a hazard event.

Multilateral DFIs provided the majority of urban adaptation finance tracked, at USD 4.1
billion annually in 2017-2018, followed by government budgets and agencies funding at
USD 640 million annually and bilateral DFIs at USD 340 million annually. In total, 77%

of urban adaptation finance in 2017-2018 was provided by the public sector, while 22%
was provided by the private sector (and the remainder from unspecified sources). In the
private sector, corporations were the dominant source of finance tracked, providing USD
1.32 billion annually of the total USD 1.5 billion in private finance to urban adaptation.

Project-level market-rate debt and low-cost project debt were the predominant sources
of urban adaptation finance. Furthermore, all balance sheet financing tracked as
adaptation fits within the narrower urban adaptation finance definition. Despite the
potential for guarantee instruments to contribute to de-risking and to leverage private
financing to projects with urban adaptation benefits, we find that a very limited amount
of guarantee instruments were offered to projects in this space: one such example
identified in the World Bank PPI database was a bulk water facility in Rwanda, which
benefited from USD 10 million in guarantees from the Multilateral Investment Guarantee
Agency (Alliance, 2016).

14 The Global Landscape of Climate Finance (CPI, 2020) tracks relatively little private adaptation finance overall, so there was limited private
sector finance tracked to either the larger adaptation pool or the narrower urban adaptation finance pool.
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6.3 FINANCE INSTRUMENTS USED IN
URBAN CLIMATE FINANCE

Of the USD 384 billion in urban climate finance, USD 221 billion was estimated with
enough granularity to analyze the financial instruments used to finance climate projects
in cities. Estimates for finance employing equity instruments averaged USD 94 billion

in 2017-2018, accounting for 43% of flows where the instrument was known (see Figure
16), mainly on private investments. Urban climate finance raised through equity most
often figured on the balance sheets of finance providers (USD 86 billion), while a smaller
portion was found to be at the project level (USD 8 billion). Household expenditure,
which amounted to USD 44 billion, is categorized as balance sheet equity and includes
items such as electric vehicles and non-motorized transport purchases and residential
building energy efficiency measures.

Urban climate finance funding commitments through debt corresponded to a similarly
high total of USD 94 billion in the same period, or 42% of the data estimated granularly
for financial instruments. The majority of this corresponded to market rate debt financing
(USD 74 billion). Of this, USD 63 billion was committed through project-level market rate
lending for items such as large-scale transport projects. USD 11 billion was provided
through balance sheet finance. Although not representative of the entire municipal
green bonds market, out of this total, USD 0.3 billion was tracked through green bonds
post-issuance reporting on proceeds (yet this amount is not representative of the entire
municipal bonds market)®.

Figure 16. Urban climate finance by financial instrument, 2017-2018 (USD billion)

Urban climate finance raised through low-cost project debt, including concessional

lending from governments and MDBs, averaged USD 20 billion. Fifty-seven percent of
this debt was committed by domestic government agencies, provided at concessional
rates lower than market average, for green buildings and estimated through the capital

15 To avoid double counting, green bond use of proceeds that are used to support projects that have already been financed (refinancing)
are not included per this report’s methodology. For the same reason, the analysis relies on granular and consistent project-level data in post-
issuance impact reports, which were not always available (CPI, 2019).
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expenditure approach while 19% was invested by multilateral DFIs tracked at the project-
level. It is likely that low-cost project debt provided by national and local governments
contributed even more significantly to urban climate finance, but this is limited by
tracking challenges at the project-level for other sectors. See the next section for a
deeper analysis of financing models sought by local governments.

Grants, which typically do not require repayment from recipients, were employed to
finance USD 32 billion of urban climate-relevant projects. Project-level data indicate that
a large portion of grants were provided by domestic government agencies. In addition,
climate funds provided support of urban development and management activities

in the form of capacity building and technical assistance in Sub-Saharan Africa and

Latin America & the Caribbean. Estimates calculated through the capacity expenditure
approach for urban buildings imply that EU funding is a significant source of grants for
Western Europe, amounting to an average of USD 9 billion in 2017-2018, while domestic
governments’ investment averaged USD 6 billion in support of the buildings sector.

As a result of the capital expenditure approach, it was not possible to determine the
type of financial instrument for almost half of the total estimated in 2017-2018 (USD 163
billion, or 42% of the total). The majority of this (USD 147 billion) corresponded to urban
transport estimates, and most significantly to mass rapid transit infrastructure. While
tracked data suggest that urban transport financed primarily through balance sheet
equity, it is likely that project debt and bonds play a significant role in financing such
large-scale infrastructure. Instruments used for green building financing were similarly
unclear (USD 17 billion in 2017-2018), although estimated data indicate that a significant
portion would be financed through household expenditure, e.g., to purchase electrical
appliances. The following sections go into deeper details on financing mechanisms
employed in these sectors.

6.3.1 SPECIAL FOCUS: INNOVATIVE FINANCE MODELS
IN URBAN CLIMATE FINANCE

Despite the trillions of dollars available from public, private and institutional sources,
many cities, especially in developing economies, cannot access such funding to

finance their low carbon and resilient infrastructure. Cities face numerous challenges

in accessing finance and implementing innovative financial approaches, particularly
through private sector funds. These barriers may include limited or restricted regulations
on cities regarding private sector participation, low or no credit rating, limited capacity
to structure bankable climate-smart projects, or lack of consistency in policy resulting
from changing mayoral election cycles. There is an urgent need to increase access to
financing opportunities for cities through addressing these barriers.

One opportunity to address barriers is through use of innovative financial instruments.
Potential approaches include pooling projects or investments through aggregation
mechanisms; raising finance through bond issuances; or providing new incentives, such
as financial guarantees.
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For example, in the building sector, financing green buildings in cities can be
accomplished through a range of financial instruments, such as green mortgages and
green bonds, utility on-bill repayments, and energy savings insurance (Table 1).

Table 1: Financing opportunities for green buildings in cities

Broad changes needed City-level strategies for Financing opportunities and examples
in the buildings sector & investment

target climate outcome

New net-zero buildings Facilitate widespread Green Mortgages
design and construction
of sustainable buildings
by raising access to/use

of financing to enable . . .
private investment. Large-scale public-private partnership

(PPP) framework programs (greenfield and
brownfield public buildings)

Green Bonds

Structured financing: EPC/ESCOs/forfeiting
(residential, public buildings)

Energy efficiency Focus on heating and On-bill repayments (OBR)
renovations/retrofitting cooling energy efficiency
solutions.

Tax-line financing or property-assessed clean
energy bonds (PACE)

Enable energy upgrades
in public and private

Energy upgrade financing schemes such as
buildings 9y P9 g

Energy Savings Insurance

Cooling as a service provision

In the transport sector, Table 2 presents some potential financial opportunities for green
transport in cities, based on the Avoid-Shift-lmprove (ASl) model, and including tools
such as land value capture, user fees, and leasing models."

16 The Avoid-Shift-Improve (ASI) approach is a widely recognized strategic framework to derive environmental benefits from the greening of
urban transport (Bongardt et al. 2019). The approach focuses on managing the demand-side of transport and can be used by cities seeking
to embed sustainability into their urban and transport planning and policymaking.
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Table 2: Financing opportunities for sustainable transport in cities

Broad changes to transport sector City-level strategies Financing opportunities and
needed (ASI Approach) examples (instruments & policies)
1. AVOID: Reduce the total volume Optimal compact urban Land value capture

of transportation activity required development

by physically locating urban citizens

L . Public private partnerships
closer to their primary destinations.

Transit-oriented development

2. SHIFT: Shift transportation activity Invest in public/mass transit Green bonds
from high-emitting modes (e.g., systems
private vehicles) to modes that emit
fewer GHGs per passenger-mile or Invest in active/non-

ton-mile (e.g., active transport such : ;
as walking, cycling). motorized transportation Taxes (sales/property)

Grants/loans

User fees, charges, and tolls
Congestion pricing, parking pricing

Civic crowdfunding

3. IMPROVE: Increase the energy Electrification of vehicles Innovative leasing models
efficiency of each mode, or reduce
the emissions associated with the

- Improve Intelligent Transport New models for procurement
use of each unit of energy for a

Systems to enhance of electric buses (green public
transport mode. efficiency (MaaS/smart procurement)
solutions)

Greening of fuel sources

Box 9: The work of the Alliance in developing and disseminating Innovative financial tools

The Alliance’s Financial Toolbox Action Group (FTAG) facilitates knowledge exchange, advances learnings
on the barriers and opportunities in scaling up urban climate finance, and supports the development of
innovative financing and funding mechanisms for urban climate smart and resilient infrastructure. The main
goal of the FTAG is to collaboratively advance identification and deployment of financial instruments that
can help to scale climate finance in cities.

In its first year, the FTAG addressed the challenges of investing in small-to-medium sized projects by focus-
ing on aggregation with the report, Aggregation Interventions to Increase Urban Climate Finance. Aggre-
gated finance and project bundling can help target the barriers investors often face to invest in small- and
medium-sized municipal climate projects as they often require much larger investments to justify their due
diligence and transaction costs, which are constant regardless of the investment.

The FTAG is now looking to build on previous work by targeting a gap in easy-to-access knowledge of
successful financing of urban climate smart and resilient infrastructure in cities. To do so, the group is
mapping a wide array of innovative financial instruments and funding mechanisms being utilized for urban
climate infrastructure projects. This work will help encourage knowledge exchange and learning through a
relevant, shareable, and updateable database, including select case studies. The FTAG is also delineating
success factors, enabling conditions, and suitability of particular financial instruments for urban climate.
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7. CONCLUSIONS AND
RECOMMENDATIONS

There is an urgent need to improve climate finance access for cities and to prioritize
the ambitious scale-up of the quantity and availability of urban climate finance. This
report estimates that USD 384 billion of climate finance was invested in cities annually,
on average, in 2017 and 2018, which indicates that current levels of investment do not
correspond to current urban climate finance needs, estimated to cost between 4.5

and 5.4 trillion per year to build low-emission and climate-resilient urban infrastructure
(Alliance, 2015). City governments do not have access to sufficient resources to invest
in or facilitate investment in the major shift to green infrastructure needed to face the
climate emergency. The urban climate finance gap is even more pronounced in regions
such as South Asia and Sub-Saharan Africa. Among the main opportunities to increase

urban climate finance volumes and access going forward are the following:

Planning and intragovernmental cooperation: Governments and international
development finance institutions must have concrete investment strategies and
detailed plans on urban climate smart infrastructure and adaptation. Those plans
should promote more direct investment in cities and increased support for local
governments to identify significant challenges, such as low creditworthiness and
insufficient project development mechanisms and highlight solutions to enhance
enabling environments and eventually access to capital markets. These plans should
be aligned with and contribute to the Nationally Determined Contributions (NDCs) to
the Paris Agreement, with national governments creating a process to include city
governments in the formulation and design of national climate policy.

Project preparation: DFIs, multilateral development banks and national development
banks in particular, should work to expand project preparation support to cities to
help them develop concrete pipelines of bankable projects. They can also play

a major role in de-risking and providing guarantee mechanisms to support the
expansion of private sector investments as well as structural support to enable cities
to be involved in blended finance transactions.

Private sector engagement: Private institutions should position themselves to work
more proactively with city governments and providers of risk coverage to identify
workable solutions from an early stage. The private sector, including households,

is currently the largest overall supplier of urban climate finance in our estimates
and has a pivotal role to play going forward as urban climate-smart infrastructure
often requires substantial capital investment and public sector funding will not be
enough. Leveraging private capital investment for cities to improve their service
provision in a climate-smart way will be essential to promoting a green transition.
Governments should actively engage with the private sector for policy formulation
and implementation of plans, including the NDCs.
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* Innovation: Cities need to diversify and innovate their financing to catalyze and
scale up urban climate investment to the levels required to follow a 1.5°C pathway.
For instance, cities can promote the aggregation of interventions to pool resources
to fund bundles of climate compatible projects in cities which otherwise struggle
to access finance due to transaction costs. National development banks can
support those changes. New financial structures can also help scale investment
as the examples for green transport and buildings show in this report, but financial
and technical support to develop new investment solutions is crucial. A toolkit
or database for sharing knowledge on how to implement and replicate financial
instruments would be a useful resource for cities and their prospective partners,
in combination with capacity building, to increase cities’ access awareness and
knowledge.

* Adaptation and Resilience: Governments, DFIs and the private sector should pay
particular attention to developing ways to use insurance and other risk transfer
mechanisms to address the increasing climate-induced risks faced by cities. This
report highlights underfunding of urban climate adaptation and resilience and the
dominance of public investments in this area to date. These mechanisms should
be increasingly available to local governments and other local actors and adapted
to urban risks, particularly in emerging markets where there is a large insurance
penetration gap.

* Best practice exchange: Private and public investors, city stakeholders, and
implementers should enhance efforts to exchange knowledge on urban climate
finance investment needs and opportunities, and to collaborate to identify
and develop solutions to mitigate risks and foster partnerships. Achieving this
coordination and mobilizing more finance is the core mission of the Alliance and its
members.

Tracking urban climate finance provides powerful data to underpin policy and
investment prioritization by national and subnational policymakers and impact-oriented
investors, to highlight progress, gaps, and opportunities surrounding the green transition
in cities. Yet there is a clear need to improve urban climate finance tracking and data
availability. Among the main priorities for improving urban climate finance tracking going
forward are the following:

1. Donors, development finance institutions (DFIs), local governments, and cities
should increase efforts to tag and report urban climate finance projects. Local
governments in particular could benefit from using climate budget tagging to
measure progress and inform efforts to better coordinate and mobilize climate
finance.

2. DFls can lead the way on developing and promoting best practice methods
to track and report urban climate finance projects by developing harmonized
definitions, taxonomies, and methods. Inclusion of urban tagging guidance in their
joint MDB Climate Finance Tracking Methodologies for adaptation and mitigation
would help generate more accurate estimates of urban climate finance investments
and provide approaches that can be adopted by other groups of investors.

3. Cities can stretch their tracking efforts beyond their own budgets to take stock of
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contributions being made by all major public and private actors towards the green
transformation across the city and the priority gaps and needs going forward. First
studies attempting a comprehensive city-level climate finance tracking are being
undertaken by the Alliance and are forthcoming. Such assessments could provide

a better understanding of city climate finance flows and providers that cannot be
captured in global datasets. Such exercises could also enhance strategies to scale
up catalytic financing for local climate investments.

Private financial institutions and corporations should be encouraged to report
standardized data on their climate aligned urban investments to a central
repository e.g., through the TCFD or the CDP-ICLEI Unified Reporting System. At
present there is no comprehensive nor standardized disclosure from private finance
institutions of urban climate related investments and limited exchange among private
entities or between public and private entities regarding methods to disclose urban
climate related investments.

Researchers can refine approaches to track and estimate investments in specific
sectors comprehensively. This report presents the findings from a first exploratory
deep dive into the transport and buildings sectors to estimate investments in

these key urban climate mitigation activities using sector installed capacity data
and investment cost data. These approaches can be refined and built for other

key sectors, such as waste/water management to continue to fill in gaps in
understanding about urban climate finance. More research is needed to improve
our understanding of adaptation and resilience investment needs and gaps in light
of increasing environmental hazards faced by cities. Current levels of preparedness
and specific financing needs are not well understood. Expanded tracking at the
project level provides the most valuable information to support enhanced monitoring
and planning of city climate finance by revealing detailed information on who has
invested in what and how. This however depends on improved quality of reporting
by various public and private actors.
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The following methodology note outlines the approaches adopted in this report to
estimate the urban climate finance numbers reported in this 2021 State of Cities Climate
Finance Report, particularly this Landscape of Urban Climate Finance paper. This covers:

* The definition of urban climate finance and physical boundaries (Section 1.1)
= Taxonomy and activities, urban inclusion rules by sector and activity (Section 1.2)
* A summary of data sources (Section 1.3)

* The methodology used to calculate capital expenditure estimates for the transport
and building sectors (Section 1.4)

DEFINITIONS AND PHYSICAL BOUNDARIES

CLIMATE FINANCE DEFINITION AND SECTORAL
BOUNDARIES

This report adopts the climate finance definition developed by Climate Policy Initiative
(CPI), which is based on the tracking and reporting methodologies developed by the
joint group of Multilateral Development Banks (MDBs), members of the International
Development Finance Club (IDFC), the OECD’s Development Assistance Committee
(DAC) and the group of Multilateral Climate Funds that reports commitments through the
Climate Funds Update (MDB, 2020; OECD, 2018; ODI & HBF, 2020). See CPI's Global
Landscape methodology for more details on the approach adopted (CPI, 2019).

The definition of urban climate finance is adapted from a global to a subnational context,
where the delimitation for urban relevance is loosely tied to climate finance committed
to benefit city dwellers exclusively or almost exclusively.

For climate mitigation activities, the sectoral boundaries applied correspond to those
used by the Global Protocol for Community-scale GHG Emissions Inventories (GPC),
which is used by regional governments for greenhouse gas emission accounting (C40,
WRI, ICLEI, 2014). In practice, this means that activities that could not be proven to

be relevant to the livelihood of city dwellers exclusively were excluded. The largest
consequence of this is that power generation was largely excluded from the final dataset
(except for some embedded renewable energy projects, for example rooftop solar PV
projects that were included as building energy efficiency measures), whether or not
these were geographically located within a city’s physical boundaries since it was not
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possible to determine the portion of new power generation capacity that would be for
the benefit of urban versus rural areas.

More generally, we included sectors for which cities are empowered to act through
subnational investment and catalyzing private sector co-financing. Local governments
often have low control over utilities and grid networks, which are often under control of
national departments of energy (WBG and UNDP, 2020). Thus, it was decided to avoid
estimating a proportion of “city relevance” of grid-connected power plants, based on
the lack of clear perspective on proportion of power generation actually dedicated to
city-level energy consumption. Local governments vary considerably in decision making
authority over sectors, particularly energy generation (compared to other sectors such
as waste, transport, and buildings). Some power generation projects located within
urban boundaries may be relevant for the livelihood of people outside this urban area,
and conversely projects developed far from the city could be relevant to city dwellers,
made it challenging to define an inclusion rule for the sector.

An exception to this were waste-to-energy projects. Cogeneration, consisting of burning
biomass for the production of both electricity and heating, was included if the plant

was either located within a city’s physical boundary or if it could be deduced, from the
project description, that the waste treated is produced within the physical boundary of a
city. Furthermore, project documentation indicated that the energy generated by waste
was used in close proximity, and even more so for heating.

For climate adaptation activities, urban relevance of an activity depends on whether it
aims to address an identified climate risk or hazard faced by the city. In practice, data is
collected and included if the activity financed targets an urban climate risk and 1) affects
the city and urban communities directly and/or 2) occurs within the city boundary. See
the background paper on Urban Adaptation published in this series of the State of Cities
Climate Finance report for more details on methodologies regarding urban adaptation.

DEFINING CITIES AND PHYSICAL BOUNDARIES"

Spanning demographic, geographic and economic characteristics, there is no
universal consensus on what defines a city. While outside the scope of this report,
defining what a city is and what physical boundaries are is necessary for data collection
and identification of urban-relevant investment. Often categorized by population, the
cutoff points used to categorize cities varies across countries. To unify the definitions,
the UN Statistical Commission has recently endorsed a new method for classifying
territories referred to “the degree of urbanization” (World Bank, 2020a). This method
classifies 1km2 grid cells by population density, contiguity of these cells as well as
population: for example, urban centers, which corresponded to the most highly dense
clusters, are classified based on contiguous cells with 1,500 or more inhabitants per
km2, as well as a population of 50,000 or more (EC, 2021).

17 Please note that definitions between Part 1 and Part 2 of this report may vary slightly given the differing focus and perspectives. In
particular, Part 1 of the report considers the term “city” from the perspective of climate finance flows into urban areas, irrespective of its
source and is therefore more closely linked to the built environment and urban geographic area. Part 2 on the other hand considers the term
“city” from the perspective of the city government (or mayor) and is therefore more closely linked to the jurisdictional boundary and agency of
the city government, unless expressed otherwise. Both parts of the report adopt the same definition for urban climate finance, as developed
by CPl and CCFLA.
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This report refers to cities as geographically and juridically delimited subnational
entities, using the notion of Functional Urban Areas (FUAs), which uses the “degree
of urbanization” (OECD/EC, 2020). We consider physical boundaries that are officially
locally defined by the city government in question, which, depending on the context,
may include less urbanized areas such as peri-urban commuting zones. This approach
is used throughout the 2021 State of Urban Climate Finance report when discussing
the role and power of city governments. For projects slightly outside the city’s juridic
delimitation, we employ the notion of Functional Urban Areas (FUAs) developed by the
OECD and the EU Commission (2020), where grid density is paired with economic and
commute time analysis to determine urban areas and their wider FUAs. As FUAs are
potentially urban-relevant or residential places on which a city’s activity depends, they
are included when data collection requires localizing projects. For example, rooftop
solar or building energy efficiency projects that could be shown to be located within a
city’s FUAs were included as urban-relevant in our analysis.

Numbers presented throughout this report refer to urban climate finance rather than
city climate finance as we track investment that can be qualified as relevant for city-
dwellers, as considered in our urban climate finance definition. In addition to relying
on the “degree of urbanization” classification, the urban climate finance term is both
broad and clear. While urban climate finance includes capital raised by cities, we indeed
also account for investment provided by other actors such as international private and
public institutions, and thus use the term “urban” as a more general delineating term.

SECTOR AND ACTIVITY TAXONOMY: URBAN
INCLUSION RULES

Our taxonomy below lists activities that qualify as climate mitigation and adaptation
finance, based on the categorization used by CPI in the Global Landscape of Climate
Finance (CPI, 2019) as well as IPCC and EU Taxonomy categorizations for the urban
transport and buildings sectors (IPCC, 2014; EU TEG, 2020).

To qualify as urban climate finance, the urban inclusion rule provides the reasoning
used to determine whether identified projects could be considered as exclusively urban-
relevant, as stated in our definition of urban climate finance. For mitigation, the urban
inclusion rule is either 1) the project must provide service to the city exclusively (in the
case of waste, this implies for waste produced by activities occurring in the city), or 2)
if located within the city boundary. For adaptation, the rule is either 1) if affecting the
city, or 2) if located within the city boundary (see the background paper, An Analysis of
Urban Climate Adaptation Finance, for more details). We used these rules, which were
built from sector interviews as well as the Global Protocol for Community-scale GHG
Emissions Inventories (GPC) (C40, WRI, ICLEI, 2014), to tag project-level data for urban
relevance.
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CLIMATE MITIGATION

Table 1. Climate mitigation activities and urban inclusion rules

ACTIVITY

TRANSPORT

SUB-ACTIVITY

URBAN INCLUSION RULE

Supporting infrastructure for electrified rail ensuring a modal shift of
transport from road or air to rail

Urban mass transit (tram, metro, light rail) for urban transport modal
change

Must provide service to the city. Can

Railway include partial urban to rural area, as
(passenger/ New rolling stock and vehicles for electrified public transport (rail, they may benefit some of the urban area.
freight) trams, trolleybuses, cable cars) Inter-urban transport, from city to city, is
Retrofit of existing rail fleet with low-carbon technologies excluded
New rolling stock, vehicles and recharging/refueling infrastructure for
potentially zero emission propulsion e.g., hydrogen-powered vehicles
Supporting infrastructure for bus rapid transit, ensuring a modal shift
from a more carbon intensive mode of transport . ) )
Must provide service to the city. Can
Recharging infrastructure for electric buses and refueling infrastructure | jnclude partial urban to rural area, as they
B ,, )
uses for hydrogen buses may benefit some of the urban area, or be
New bus fleet, electric or hydrogen operated or owned by city authority
Retrofit of existing bus fleet with low-carbon technologies
Supporting infrastructure for waterway transport, ensuring a modal
shift from a higher carbon mode of transport . ) )
Must provide service to the city. Can
Waterways Recharging infrastructure for electric vessels and refueling include partial urban to rural area, as they

(passenger/ cargo)

infrastructure for hydrogen vessels

New boat fleet with zero emission propulsion systems

Retrofit of existing boat fleet with low-carbon technologies

may benefit some of the urban area, or be
operated or owned by city authority

Private vehicles
(passenger/ freight
cars/vans)

Retrofit of existing vehicles with low-carbon technologies

New electric and hydrogen powered vehicles

Recharging infrastructure for electric vehicles and refueling
infrastructure for hydrogen vehicles

If providing exclusive service to the

city. For passengers residing or freight
operating significant portion of time within
urban physical boundary. For example,
proving that private vehicle is registered in
city jurisdictions

Non-motorized

Cycling schemes and purchase of bicycles, including electric bicycles,
for use as an urban mode of transport (rather than for leisure)

Supporting infrastructure for non-motorized transport modes:

If used for transport/commute within or to
urban physical boundary area. Pedestrian
and cycling infrastructure to be partially

transport B L
infrastructure for pedestrians (including pedestrianization and car free | OF fully geographically located within the
zones) and cyclists (cycle lanes), and supporting activities urban physical boundary
ICT that improves asset utilization, flow and modal shift, regardless
of transport mode (public transport information, car-sharing schemes,
smart cards, road charging systems, relevant apps such as ride-
sharing apps and mobility service apps, which integrate travel info, If providing exclusive service to the city

Transport payment and ticketing, etc.) (for intra-urban transit, for example), for

management example by proving that private vehicle are

Intermodal freight facilities and freight consolidation facilities, and
smart freight logistics

Intermodal passenger terminals (for example, to improve journey
times)

registered in city jurisdictions
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BUILDINGS

Existing
residential,
commercial, and
public buildings

Energy efficiency of envelopes: technological energy efficiency
improvements and other building site measures resulting in energy
savings

Energy efficiency of heating and cooling buildings systems including
water heating if integrated: technical improvement of HVAC buildings
systems, utilization of waste heat for building system and cooling,
active and passive management and operation of buildings

Renewable energy -based heating and cooling buildings systems,
including water heating if integrated: replacement of heating

and cooling systems with those using solar, sustainable biomass,
geothermal or other low-carbon energy

Energy efficiency through digitalization, resulting in CO2 emission
reduction of operation of existing buildings

Installation of on-site renewable electricity producing technologies:
solar, wind, biogas energy

If the building is located within the city’s
physical urban boundary

Construction

of residential,
commercial, and
public buildings

Energy efficiency of envelopes: use of highly efficient architectural
designs, building techniques and materials, reducing emissions during
the building operation phase

Reduction of embodies emissions: use of low carbon building material

Installation of energy efficient heating and cooling buildings systems,
excluding RE: installation of HVAC buildings systems, utilization

of waste heat for building system and cooling, active and passive
management and operation of buildings. Includes water heating if
integrated

Renewable energy -based heating and cooling buildings systems, the
measure includes water heating if integrated: installation of heating
and cooling systems with those using solar, sustainable biomass,
geothermal or other low-carbon energy

Energy efficiency through digitalization, resulting in CO2 emission
reduction of operation of existing buildings

Installation of on-site renewable electricity producing technologies:
solar, wind, biogas energy

If the building is located within the city’s
physical urban boundary

Domestic efficient
appliances, office
equipment, and
lights including
street lighting and
traffic lighting

Energy efficient domestic appliances: exchange of electric and not
electric appliances with appliances exceeding MEPS

Cooking domestic appliances: exchange of cooking appliances with
more efficient and/or low carbon

Energy efficient commercial equipment including office equipment
and process equipment: exchange of commercial equipment with that
exceeding MEPs

Street lighting infrastructure and traffic light infrastructure: retrofit of
existing street lighting infrastructure and traffic light infrastructure with

If the building is located within the city’s
physical urban boundary

in the reduction of unnecessary operation of buildings and therefore
emission reduction

Sector coupling approaches: measures towards synergy between
sectors reducing energy consumption and emissions of buildings

infrastructure advanced elements, installation of new advanced street lighting and
traffic lighting infrastructure, exchange of lighting technologies with
more efficient and/or low carbon
Reduction of CFCs, HCFCs and HFCs emissions: exchange of
appliances with those resulting in less non-co2 GHG emissions
Measures towards behavioral change: measures enabling flexible
comfort requirements
Measures promoting a circular economy approach: measures
Measures contributing to reuse of buildings, materials and equipment
romotin Shared economy approach applied to buildings: sufficiency measures e s .
P . 9 S v .pp 21 2 L If the building is located within the city’s
behavioral which include sharing economy approaches .
changes includin physical urban boundary
g 9 Digitalization for sufficiency: promotion of digitalization which results
sufficiency
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Wastewater collection networks

If exclusively for waste produced by
activities located within city physical

Electricity
generation

Wastewater . .
W boundaries. We assume this is the case
treatment Wastewater treatment facilities if the facility itself is located within city
physical boundaries
Landfill with gas capture
Waste-to-energy projects: production of electricity or heat as a by-
product (e.g., incineration, gasification, pyrolysis and plasma)
Biological treatment facilities: anaerobic digestion facilities for the If exclusively for waste produced by
. production of biogas from organic waste, composting facilities for the activities located within city physical
Solid waste production of compost from organic waste boundaries. We assume this is the case
management )

Waste collection, reusing and recycling projects: preparation,
consisting of collection, sorting and material recovery; reusing,
consisting of refurbishing, repairing, cleaning components or products
to re-use in their original form; recycling of metals, plastics, glass
(except aggregate) and paper to be used as inputs into new products
or as a resource

ENERGY

Renewable energy generation: wind, solar, geothermal, biomass/
biogas, ocean power, hydropower, biofuels

if the facility itself is located within city
physical boundaries

If can be shown or assumed to be for city
dwellers’ use exclusively. As explained
above, this is likely to be limited to
integrated renewable energy systems and
waste-to-energy

Heat production,
cooling or other
energy application

Production of heating and/or cooling using renewable energy: thermal
applications (solar including water heating, geothermal, sustainably
produced bioenergy, ocean power); wind-driven pumping systems,
cooling facilities (ocean and bioenergy); combined heat and power
(CHP)

If can be shown or assumed to be for city
dwellers’ use exclusively

Transmission and
Distribution

Renewable energy: new, expanded and improved/upgraded
transmission and distribution lines for renewable energy integration;
undergrounding of lines where exposed to climate risks; ICT
technologies like smart grid & mini grid (Controls, computers,
automation, sensors, smart meters, ICT platforms and technology that
is dedicated to smart systems)

Retrofit of transmission lines to reduce energy use and/or technical
losses

Only if transmission and distribution can be
shown to be exclusively for city distribution

Storage systems

Battery, mechanical, pumped storage, capacitors, compressed air
storage and flywheels

If can be shown or assumed to be for city
dwellers’ use exclusively

Energy Efficiency

Urban agriculture

Retrofitting of existing renewable energy plant retrofits

URBAN DEVELOPMENT AND MANAGEMENT / OTHER

Reduction in energy use in agricultural processes, improvement of
existing carbon pools, reduction of non-CO2 GHG emissions from
agricultural practices and technologies, and supporting infrastructure

Afforestation and reforestation, sustainable forest management
activities that increase carbon stocks or reduce the impact of forestry
activities

If can be shown or assumed to be for city
dwellers’ use exclusively

If the area is located within the city’s
physical urban boundary

Information and
Communication
Technologies

Projects producing components, equipment, or infrastructure
dedicated to the renewable and energy efficiency sectors, or low-
carbon technologies, for example, data hubs including data storage
centers

If geographically located in the city
boundary

Research and development of renewable-energy or energy-efficiency
technologies, or low-carbon technologies

Only if for urban-relevant technologies
exclusively
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Polices and planning: national, sectoral or territorial policies/planning/
action plans/planning/ institutions dedicated to mitigation such as
NDCs, NAMAs and plans for scaling up renewable energy; sectoral
regulations leading to climate change mitigation or energy efficiency
standards or certification schemes, for example

Policy and National | Systems of monitoring the emission of greenhouse gases If exclusively for the benefit of city dwellers,
Budget Support & | pricing: efficient pricing of fuels and electricity (such as subsidy usually under local government control but
Capacity Building rationalization, efficient end-user tariffs, and efficient regulations on also national

electricity generation, transmission or distribution, and on carbon

pricing)

Capacity building: education, training, capacity-building and
awareness-raising on climate change mitigation or sustainable energy
or urban transport; mitigation research

CLIMATE ADAPTATION

Table 2. Climate adaptation activities and urban inclusion rules

ACTIVITY SUB-ACTIVITY URBAN INCLUSION RULE

WASTE AND WASTEWATER

Wastewater collection: expansion of reservoirs, boreholes and
tubewells; household water safe storage, rainwater collection from
ground surfaces-small reservoirs and microcatchments, rainwater If affecting the city
harvesting from roofs, stormwater retention and detention systems,
stormwater drainage, pump stations, dam construction

Wastewater collection: reinforcement of river basins, well flood

. If located within city physical boundaries
resilience

Water supply and Water treatment: water reuse, water reclamation, construction and/
treatment or upgrade of water treatment plant, renewable energy solutions for If affecting the city
water treatment, household water treatment, desalination

Water supply: construction and/or upgrade of water distribution
networks; leakage management, detection, and repair in piped
systems; creating water pricing and risk transfer/insurance schemes to
help manage water supply and demand cycles; increased use of water
efficient fixtures and appliances; establishing financial mechanisms in
river watersheds

If affecting the city

Wastewater collection networks: construction and/or upgrade of sewer

If affecting the cit:
systems, raw water supply attecting the city

Wastewater Wastewater treatment facilities: reuse of sludge, brine discharge,

collection and anaerobic digestion of sewage sludge, anaerobic digestion of bio- If affecting the city. For pumped marine

treatment waste, composting of bio-waste, construction and/or upgrade of outfalls, if located within city physical
wastewater treatment plants, renewable energy solutions for water boundaries

treatment, pumped marine outfalls

AGRICULTURE, FORESTRY, LAND USE, AND NATURAL RESOURCE MANAGEMENT

Afforestation: early warning systems and wildfire control measures
including thinning measures; regeneration material less sensitive to
strong wind

Rehabilitation and restoration: use of species less susceptible to
Forestry drought; diversification of species and ecotypes If located within city physical boundaries

Reforestation: growing of coppice, pulpwood and firewood and the
operation for forest tree nurseries

Existing forest management: maintain biodiversity, productivity, and
regeneration capacity of forests
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Agriculture and
natural resource
management

INFRASTRUCTURE,

Adaptation in
projects to improve
climate resilience
of existing
infrastructure

Growing of perennial crops: development and planting of perennial
crops including grains with deep and dense root systems

Land management: improved management of slopes and basins
to avoid/reduce the impacts caused by increased soil erosion;
identification of protected areas and establishment of migration
corridors to maintain or increase climate resilience of ecosystems

Water management: enhance the resilience of existing agricultural
production systems, including water control and management
measures; increased water availability and efficient use through water
harvesting and irrigation technologies

Growing of non-perennial crops: planting of non-perennial that do
not last for more than two growing seasons; provision of information
on crop diversification options to farmers; use of crops/varieties less
susceptible to temperature related diseases and pests and to frost;
controlled agriculture, vertical farming; use of integrated pest control
measures; use of multi-functional field margins; enhancement of soil
retention; improved land drainage

Livestock/aquaculture production: increased production of fodder
crops to supplement rangeland diet affected by climate change;
adoption of sustainable aquaculture techniques to address changes
in fish stocks resulting from climate change impacts and supplement
local fish supplies, etc.; increased resilience of shepherds and

small ruminants to climate change through sustainable rangeland
management

ENERGY AND OTHER BUILT ENVIRONMENT

Existing infrastructure adaptation: operation of transmission systems
that convey the electricity from the generation facility to the
distribution system; improving the resilience of electricity transmission
also increases the resilience of operations that depend on electricity;
improving the resilience of gas transmission and distribution networks
for safety and energy system resilience purposes

If located within city physical boundaries

If affecting the city

Existing infrastructure adaptation: flood protection of riverine
infrastructure, canals and associated infrastructure; flood protection
for human settlements; heat and flood resilience building of existing
transport infrastructure

If located within city physical boundaries

Building resilience
into new
infrastructure
such as protection
systems

Disaster risk
management

Coastal protection

New infrastructure resilience: protection systems for dams to reduce
extreme weather vulnerability; improving the climate resilience of new
renewable electricity generation to improve the climate resilience of
other sectors that rely on electricity

If affecting the city

New infrastructure resilience: district heating and cooling networks;
green spaces and corridors in urban areas that provide urban
ventilation and reduce urban heat island effect; urban farming and
gardening (thereby increasing water infiltration capacity of the soil and
providing additional shading)

(OTHER) DISASTER RISK MANAGEMENT

Monitoring and warning systems: early warning / emergency response
systems to adapt to increased occurrence of extreme events by
improving disaster prevention, preparedness and management and
reducing potentially related loss and damage; monitoring of disease
outbreaks and development of a national response plan (to adapt to
changing patterns of diseases that are caused by changing climatic
conditions); ICT data-driven systems for monitoring, early warning and
emergency response systems (Data processing, hosting and related
activities) and development of data processing methods, especially
machine learning and statistical approaches

If located within city physical boundaries

If affecting the city

Infrastructure: construction or improvement of drainage systems to
adapt to an increase in the frequency or severity of floods

COASTAL PROTECTION

Grey infrastructure: building of improved or new dykes to protect
infrastructure and to enhance the climate resilience to increased
storms and coastal flooding, and sea level rise

Nature-based solutions: Mangrove planting to build natural barriers
to adapt to increased coastal erosion and to limit saltwater intrusion
into soils caused by sea level rise; additional or improvements in
coastal and riverine infrastructures (including built flood protection
infrastructure) in response to increased flood risks; rehabilitating coral
reefs and seagrass areas

If located within city physical boundaries

If located within city physical boundaries.
For rehabilitating coral reefs and
seagrass areas, it must target a risk
affecting the city
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INDUSTRY, EXTRACTIVE INDUSTRIES, MANUFACTURING & TRADE

industries,

trade

Industry, extractive

manufacturing &

POLICY AND NATIONAL BUDGET SUPPORT & CAPACITY BUILDING

Dedicated budget
support to national
or local authorities

OTHERS / CROSS-SECTORAL

Financial services

Manufacturing: manufacturing (e.g., design of climate-resilient
equipment)

Processing and distribution: use of increased cooling requirement in
food processing distribution & retail resulting from more extreme heat | If affecting the city
events (e.g., increased water-efficiency in processing)

Extractive industries: climate resilience investments or programs in
extractive industries (oil, gas, mining, etc.)

Capacity building: develop technical and institutional capacity of
government and civil society (private sector, local communities, NGOs)
to address increasing climatic risk in climate change adaptation
planning

If located within city physical boundaries

Knowledge sharing/awareness raising: knowledge dissemination of
lessons learned on climate-smart agriculture and adaptation planning;
climate index insurance initiated, policy influenced, and lessons
learned and shared through a knowledge management system

Policies: water restrictions and consumption cuts

Knowledge creation: development of climate models, and research
for reducing uncertainty on climate change projections and

impact assessments; Scientific research on and development of
methodologies for the evaluation of potential, effectiveness and If affecting the city
efficiency of implemented adaptation solutions; scientific research
on and development of adaptation technologies and solutions (incl.
introduction of pilot studies/ early warning systems etc.)

Establishing a microfinance credit system; insurance against
climate-related hazard against climate-related hazards; incentivizing
adaptation behavior, requiring minimum building standards, or
adherence to build-back-better principles

If located within city physical boundaries

Other

Health systems’ adaptation to changes in disease vectors or other
climate change health impacts (e.g., development of a national If affecting the city
response plan for diseases outbreaks)

Cross-sector activities such as financial services like incorporation of
climate risk assessment in ministerial investment appraisal processes If located within city physical boundaries
(if not included in the categories above); retreat from high risk areas

Outside of the sectoral taxonomy, the 2021 State of Cities Climate Finance Report
follows the same scope of accounting of financial instruments, financial providers, and
geographies as the Global Landscape of Climate Finance (CPI, 2019).

DATA SOURCES AND SPECIFIC METHODS

The data sources listed below were used to track USD 75 billion of urban climate
finance, representing 20% of the total USD 384 billion (on average in 2017-2018)
estimated and reported. The USD 75 billion of project-level data tracked using CPI's
database of global climate finance corresponds to approximately 1,030 tracked
projects.” In contrast with data estimated through the capital expenditure approach,
this project-level data provides granular information on the type of finance provider, the
financial instrument used, as well as the sector and activities that attracted this capital.

18 Numbers in this report may not add up completely due to rounding. As project financing is sometimes tracked in an aggregate manner,
e.g., for some DFls surveyed for this report, the exact number of projects tracked is likely higher.
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With the exception of MDB surveys, which correspond to urban climate finance
specifically, other data sources provide general climate finance data. To extrapolate

the urban relevance, specific keyword searches were used, including a list of the 500
highest emitting cities as well as words such as ‘urban’, ‘cities’, ‘metro’, for example.
Furthermore, each adaptation project was analyzed individually to determine urban
relevance. Relatively smaller (less than USD 1 million) projects that were deemed
partially relevant to cities (for example, if the program had both urban and rural
objectives) were included, while larger projects with unclear descriptions were excluded
for conservativeness. The projects included that were partially relevant for urban climate
finance represent less than 3% of total project-level data.

As with the Global Landscape of Climate Finance (CPI, 2019), project-level data only
includes primary investment. This excludes secondary market transactions as they do
not constitute new capital mobilized for climate-specific objectives. Similarly, revenue-
sharing mechanism like subsidies are excluded to mitigate for the risk of double
counting. At the project-level, we remove potential double counting between different
sources of data when consolidating the inventory of urban climate finance, by selecting
the most granular and high-quality data (for example, favoring DFIl-provided surveys over
the same project information in the OECD DAC CRS database).

To address potential double counting between project-level data and capital
expenditure estimates, we exclude the latter and keep the more granular entries. We do
this by removing the exact corresponding quantity by sub-sector types (for example, for
railway metro or trams) in the capital expenditure estimates.
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Figure 21. Landscape of urban climate finance 2017-2018 (project-level data only), USD billion
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Table 3. Sources and approaches for project-level data

Data source

Organisation for Economic
Cooperation and
Development (OECD)

Description

The OECD DAC Credit Reporting
System (CRS) provides data on
international project and market
support from bilateral and multilateral

donors

Sector/type of finance

International public finance/ all

sectors; project-level

Approach or comments

As there is no urban-relevance
tag beyond the urban
development and management
sector category, a keyword
search was performed to

identify urban climate finance

Climate Funds Update

Data on bilateral and multilateral

Climate Funds’ commitments

International public finance/ all

sectors; project-level

A keyword search was
performed to identify urban

climate finance

Bloomberg New Energy

Finance

Asset finance database for grid-
connected renewable energy, as well

as off-grid solar

International and domestic private
finance/electricity generation;

project-level

A keyword search was
performed to identify urban
climate finance. In addition,
assets could be localized and
identified as located within city
physical boundaries, which was
used in conjunction with the
keyword “rooftop” to identify

rooftop solar projects in cities

Climate Bonds Initiative

Climate Bonds Initiative (CBI)
develops a green bonds’ post-

issuance reporting

Domestic public and private

finance/all sectors; project-level

A keyword search was
performed to identify urban

climate finance

MDB surveys

Surveys were sent to multilateral
development banks (MDBs) for them
to report their urban-relevant climate
finance commitments for 2017 and
2018

International public finance/
all sectors; project-level and

aggregate

Some investment data was
provided at the project-level
and some at the aggregate
level, depending on the

reporting institution

World Bank PPI

The World Bank Private Participation
in Infrastructure (PPI) database covers
private sector flows for activities with

over 20% private participation

Domestic private and public

finance/all sectors; project-level

A keyword search was
performed to identify urban

climate finance

METHOD FOR ESTIMATING TRANSPORT
AND BUILDINGS INVESTMENT BASED ON
CAPACITY ADDITIONS

While the project-level commitments tracked by CPI relies on data points that capture
details along the finance lifecycle of the project, the granularity required can lead to

the underestimation of investment in some sectors. In this report we integrate project-
level tracking of transactions, with estimates based on new capacity additions, for two
key urban sectors: buildings and transport. To calculate this, we conducted background
research on unit costs to estimate expenditure in those sectors. This approach differs
from the CPI's usual approach to estimating climate finance at the project-level, as it
effectively estimates the finance that has been spent in order to deliver the observed
deployment of vehicles and infrastructure each year, rather than capturing commitments
to financing a project. While commitments and expenditure are very different, the goal
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of this exercise is to provide as comprehensive as possible of an assessment of the
magnitude and nature of investment flows. Potential double counting between capital
expenditure and project-level data was addressed by removing specific project-level
data (for example, rail infrastructure).

The two chosen sectors for this exercise, urban transport and buildings, were

selected as they respectively contribute 30% and 40% of emissions in C40 cities

(C40 & McKinsey, 2017). While there is crucial market opportunity in the two sectors —
respectively USD 2.1 trillion and USD 216 billion annually for emerging markets only (IFC,
2018) — it is likely that a large portion is not reflected in the project-level data that can
be tracked more granularly. Data gaps in project-level data are particularly significant for
domestic public finance providers, like national and subnational government bodies, as
well as both domestic and international private finance providers, which are likely to be
significant sources of data for both the transport and building sectors. The primary aim
of this exercise is to provide a comprehensive market sizing estimate of investment for
the two sectors.

TRANSPORT

DEFINING SUSTAINABLE URBAN TRANSPORT

Urban transport is the movement of people and goods within urban areas. Such
movement frequently occurs in combination with transport outside of urban areas,

such as passengers arriving in a city by inter-urban rail or freight arriving by lorry to
logistics centers for distribution within a city. Hence, the borderline between what might
be considered urban transport, and what should not, is less clear cut than at first it
might seem. The approach that was taken in this report was to focus on the vehicles,
infrastructure and projects that had the potential to contribute to a climate-neutral
economy, based on our urban climate finance definition and taxonomy.

Hence, the focus was on railways, public transport, waterway transport and private
transport in urban areas, where the respective trains, buses, boats, cars and vans used
electricity or hydrogen, and the infrastructure that these vehicles use, including the
infrastructure needed for recharging or refuelling these vehicles. We also considered
non-motorised transport, i.e. walking and cycling, as well as other projects that were
focused on the development of urban transport infrastructure and the systems that
supported the use of these vehicles.

The above activities focus on the mitigation of climate change. Adaptation is likely

to be built into many infrastructure projects as an integral element, rather than as a
separate line of finance that can be easily identified — adaptation finance is therefore
not estimated for the sector using the capital expenditure approach.

METHODOLOGY FOR ESTIMATING URBAN TRANSPORT CLIMATE
FINANCE

Investment numbers for urban transport were estimated using a capital expenditure
approach by mode of transport, with the aim to identify the number of vehicles sold
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in 2017-2018 and the amount of relevant new infrastructure added in those years, and
estimate finance on the basis of the identification of relevant unit costs®™.

Table 4. Methodology for transport capital expenditure estimates calculations

TRANSPORT AREA

METHODOLOGY AND RATIONALE

R ETIVES

New metro infrastructure

New tram infrastructure

1) Identification of the length of lines opened in 2017-2018 from UITP data (UITP, 2019), which included
regional breakdowns from 2017 that were used to estimate those for 2018;

2)  Unit costs (USD per km of metro/tram line) were taken from an Institute for Transportation and
Development Policy (ITDP) guide on bus rapid transit (BRT) (ITDP, 2020). Unit costs take account of
all elements of the infrastructure that are needed, e.g. metro stations and the means of delivering the
electricity to the vehicles, so additional estimates for these were not included;

3)  Overall estimated expenditure for urban railway infrastructure was estimated by multiplying the length
of lines by unit costs.

New metro vehicles

1)  Annual expenditure was estimated on metro vehicles was based on an estimate that identified the
number of vehicles that were sold over a five-year period, and assuming that one fifth of these were
sold in each of 2017 and 2018 (International Railway Journal, 2020).

2)  The unit cost of a metro was based on costs from a number of sources, from which a lower estimate
was chosen;?'

3)  Overall estimated expenditure for new urban metro vehicles was estimated by multiplying the estimate
of the number of new metros by unit costs.

New tram vehicles

1) It was not possible to find information on the number of trams that were sold in 2017 and 2018. It was
derived an estimate for the number of trams that were needed for tram lines, which was that there was
one new vehicle per km of track. This approach gives a conservative estimate for the number of new
trams, as it does not take account of new vehicles that were purchased for existing lines;

2)  The unit cost of new trams was taken from the ITDP report on BRT (ITDP, 2020);

3)  Overall estimated expenditure for new urban tram vehicles was estimated by multiplying the estimate
of the number of new trams by unit costs.

New infrastructure for trolley
buses and cable cars

New trolley bus and cable
car vehicles

Data were less readily available. This type of infrastructure is less common and less expensive, so omission
does not result in a significant gap.

Retrofitting diesel
locomotives or railcars with
electricity, battery electric or
hydrogen

Urban ferries

Refuelling and recharging
infrastructure for urban
ferries

More relevant to ‘other’ rail, as metros and trams tend to be electric; although ‘other’ urban rail are not
covered. However, as battery electric and hydrogen technology for trains are still relatively new, thus likely
represents a small gap.

Few new ferries are procured annually, and even fewer of these would operate on electricity or hydrogen,
as both are relatively new technologies for ferries. No data gathered.

19 It is worth noting that although unit costs will vary around the world — as they depend on a wide range of factors, including differences in
the ease of constructing infrastructure in different locations, the cost of labour and resources and the administrative costs associated with the
developments — conservative estimates of unit costs were used wherever possible.

20 Conservative cost estimates were taken by using the unit costs for tracks from the ITDP’s estimates of costs for lower income countries.
21 Afigure for Brisbane (Australia) was used here (USD 2.3 million per vehicle), where 60 vehicles cost AUD 190 million (Brisbane Times,
2020). This was slightly more than the estimate for Washington DC, although much lower than figures derived for Singapore and Bucharest
(Railway Gazette International 2020a & 2020b; Alstom, 2020).
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Electric buses

1) Registrations for new electric buses were taken from an IEA report (IEA, 2019a);

2)  For the unit cost of an electric bus, the price of a Yutong electric bus was used, which had a 37%
market share. This would be a conservative figure, as the costs of buses in Europe tend to be higher
(Sustainable Bus, 2020);

3) It was assumed that 90% of electric buses will be in used urban areas, in line with the figure for
electric cars (see below). It was not possible to find any information to confirm this, although it might
be expected that it was even more likely for electric buses to be used in cities than electric cars. First,
electric buses are often introduced for air quality purposes, which is more of a concern to cites, and
second, electric buses are more expensive than their diesel equivalents, and so will be more likely to
be introduced first in cities with more resources.

4)  Overall estimated expenditure for new urban electric buses was estimated by multiplying the number
of new electric buses by unit costs and by the share of urban electric buses.

Hydrogen buses

1)  An estimate of registrations of new hydrogen buses in 2018 was made based on information in
another IEA report (IEA, 2019b). This demonstrates the novelty of hydrogen as a transport fuel, as
data were not available to allow an estimate of the number of new hydrogen buses sold in 2017 to
be made. Indeed, the 2018 figure itself was an estimate as assumptions had to be made to arrive at a
figure for buses, as only figures for hydrogen cars and hydrogen vehicles in total were provided (which
could include some lorries). The majority of ‘other’ fuel cell vehicles were from China and the majority
of these were buses. Hence, a ratio was derived from the Chinese bus/lorry fuel cell vehicle stock to
estimate how many of these additional fuel cell vehicles might be buses in 2018.

2)  For the unit cost of a hydrogen bus, we used a projected cost provided in an EU project, which would
clearly be a conservative estimate (E4Tech, 2018).

3) Forthe same reasons as for electric buses, the same figure of 90% was used to determine the
proportion of vehicles that were registered in urban areas.

4)  Overall estimated expenditure for new urban hydrogen buses was estimated by multiplying the
number of new hydrogen buses by unit costs and by the share of urban hydrogen buses.

Electric bus recharging
points

1)  Assuggested by IEA (IEA, 2019a), typically one recharging point was installed per electric bus, so this
ratio was applied to the number of new buses (as identified above).

2)  The unit cost of an electric vehicle charging point was taken from an ICCT report (ICCT, 2019), from
which the lowest cost of a charger of the power that buses typically use was taken.

3) Overall estimated expenditure for electric bus recharging points was estimated by multiplying the
estimate of recharging points by the unit cost of an electric vehicle charging point.

Hydrogen bus refuelling
stations

It was not possible to identify information on hydrogen refuelling infrastructure for buses that was separate
from that for other vehicles. Hence, the finance for refueling infrastructure for hydrogen buses is included in
the figure provided for hydrogen cars (see below).

Retrofitting diesel buses
with battery electric or
hydrogen

Some information on the costs of retrofitting buses was identified, although this was not concerned with
retrofitting diesel buses with electricity or hydrogen technology, but retrofitting older diesel buses with
newer diesel technology. Depending on the age of the diesel technology, such retrofitting could have
benefits in terms of air pollutant emissions, as well as in relation to CO2 emissions. Yet, this does not fall
within the scope of the activities that were considered to be climate finance in the context of the taxonomy
that was used in this report.

Furthermore, retrofitting diesel buses to use electricity or hydrogen is not that widespread. In addition, as
with the retrofitting of other types of vehicles, there is still the challenge of identifying global figures, or
figures that could be scaled up to the global level. Hence, no estimate of the finance used for retrofitting
buses was made.
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Private vehicles

Electric cars?®? 1)  Figures for global sales of electric cars, tracked in CPI's Global Landscape using IEA data with detail
on geographic, types of finance providers as well as financial instrument breakdowns (CPI, 2019), were
used;

2) To determine what proportion of the finance for electric cars related to urban areas, a percentage
of 90% was applied to global sales. For these, we were only able to identify a figure for the UK and
Norway, where similar levels of electric vehicle drivers live in urban areas, i.e. 90% (Brook Lyndhurst,
2015). It might indeed be anticipated that the uptake of these vehicles would be mainly in urban areas,
as they contribute to improving air quality and early models of electric cars have a range that is more
suitable to urban areas.

3) Overall estimated expenditure for electric cars was estimated by multiplying the estimate of global
sales by the proportion of urban electric cars.

Electric vans 1) Data on the global sales of electric vans were taken from an IEA report, which also estimated that 68%
of these were in the Asia-Pacific region and 31% in Europe, with the remainder elsewhere (IEA, 2019a);

2)  Unit costs used corresponded to the price of a Renault Kangoo electric van (Renault, 2020), which is
the market leader in Europe;

3) In order to identify the proportion of these that should be considered to be ‘urban’, we used the same
figure for electric cars (see above).

4)  Overall estimated expenditure for electric vans was estimated by multiplying the estimate of global
sales by unit costs and the proportion of urban electric vans.

Hydrogen cars 1) Data on the global sales of hydrogen powered cars was estimated using figures from separate I[EA
reports (IEA, 2018; 2019a) and a report from the US National Renewable Energy Laboratory (NREL,
2017a), from which the number of fuel cars in operation at the end of 2018, 2017 and 2016 were taken;

2)  Unit costs used corresponded to the price of the most popular model of hydrogen car (Green Car
Congress, 2020), the Toyota Mirai (Green Car Reports, 2020);

3) Early hydrogen cars do not suffer from the same concerns over range — i.e. the distance that can be
travelled on a single charge/refuel — as early electric cars. It was assumed that hydrogen cars were
distributed between urban and rural areas in the same way as the population in the areas. In California
and Japan, where fuel cell cars are mainly bought (IEA, 2018), at least 90% of the population is urban
(World Bank, 2020b; lowa State University, 2020), so ‘90%’ was used for the proportion of hydrogen
cars that were relevant to urban areas.

4)  Overall estimated expenditure for hydrogen electric vans was estimated by multiplying the estimate of
global sales by unit costs and the proportion of urban hydrogen vans.

Hydrogen vans These are not common so were not included.

Electric and hydrogen lorries | These are not yet common and would probably not be considered to be exclusively ‘urban’.

Electric vehicle recharging 1)  Similarly to electric vehicles, we used figures tracked in CPI's Global Landscape using IEA data with
infrastructure detail on geographic, types of finance providers as well as financial instrument breakdowns (CPI,
2019);

2) In order to identify the proportion of these that should be considered to be ‘urban’, we used the same
figure for electric cars (see above).

3)  Overall estimated expenditure for electric vehicle recharging infrastructure was estimated by
multiplying the estimate of investment by the proportion of urban electric cars.

22 While listed in this methodological section, private vehicle and charging infrastructure investments are categorized as project-level data
throughout the report, as data points are granular along the finance lifecycle, as estimated by CPI using IEA data (CPI, 2019). In this report, the
urban relevance of this investment has been estimated in the ways described in the table.
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Hydrogen refuelling
infrastructure (all vehicles)

1) The number of hydrogen refuelling stations constructed in 2017 and 2018 was taken from IEA reports
(IEA, 2018; 2019a) and a news article (ClO, 2020), which includes hydrogen refuelling stations covering
all vehicles, so buses, cars and lorries (as noted above);

2)  The unit cost of a hydrogen refuelling station was taken from a report for the US National Renewable
Energy Laboratory (NREL, 2017b).

3) In order to identify the proportion of these that should be considered to be ‘urban’, we used the same
figure for hydrogen cars (see above).

4)  Overall estimated expenditure for hydrogen refuelling infrastructure was estimated by multiplying the
estimate of investment by the proportion of urban hydrogen cars.

Retrofitting diesel and petrol
cars with battery electric or
hydrogen

Bicycles

Non-motorized modes

For private cars, it seems that retrofitting tends not to be economically viable, whereas for vans and lorries
the focus currently is on retrofitting to fossil fuel LPG or biofuels. Finance for these is not considered to be
climate finance, according to the taxonomy on which this report is based, and so no estimate of the finance
of the retrofit of private vehicles was made, as this was expected to be low.

1) Global market value was identified for 2017 and 2018 (Grand View Research, 2018; Maximize Market
Research, 2020)

2) However, these market values included bicycles that would largely be used for leisure purposes rather
than transport. Market reports suggest that around half of the bicycles sold globally in 2017 and 2018
were road bikes, which were assumed to be used for the purpose of transport. In addition, it was
assumed that only around half of these are used in urban areas, as around half the global population
lives in urban areas, according to UN figures (UN, 2020). Hence, 25% of the market value from these
reports was assumed to be ‘urban’.

3)  Overall estimated expenditure for bicycles was estimated by multiplying the estimate of investment by
the proportion of urban bicycles.

Electric bicycles

The same approach was adopted for non-electric bicycles, by estimating global market value (AMR, 2020;
Research and Markets, 2019)

Dedicated cycle lanes

Cycle parking

Pedestrian infrastructure

Sharing schemes, access
restrictions, ICT in support of
transport

Other transport schemes and developments

Infrastructure for cycling includes cycling lanes and cycling parking facilities, which range from a few cycle
racks to dedicated cycle parking that contains hundreds of racks. It is possible to identify projects that have
been completed and their costs, e.g., Gdansk’s creation of a “cycle-friendly street”, a 2.7km section that
cost €250,000 to implement. However, scaling these up to a global finance figure was challenging without
a global report that contained the length of cycling tracks implemented, or the number of cycle racks or
bicycle parking stations installed, or a regional report (e.g., for Europe) that might be scaled up. Hence, an
estimate of the amount of finance for cycling infrastructure has not been included.

Similarly, estimating the finance for infrastructure for pedestrians was also a challenge. Even more so than
for cycling infrastructure, pedestrian infrastructure is often provided as part of larger transport schemes.
The proportion of this that finances the pedestrian infrastructure would be difficult to identify, even within a
particular scheme. While there are some schemes, such as the pedestrianization of a square or road, that
are unambiguously pedestrian infrastructure, the challenge was how to scale up any figures identified to a
global level. Hence, an estimate of the finance for pedestrian infrastructure has also not been included.

As a result of the challenges of identifying costs that have not already been covered in the above estimates,
and the challenges of scaling these up.

BUILDINGS

This section assesses expenditure on climate mitigation in urban residential, commercial
and public buildings?, which are considered to be urban-relevant when they are
physically situated within the geographical borders of the urban area. Climate mitigation
activities in urban buildings are those “improving abilities of urban buildings to reduce
greenhouse gas emissions” (Rosenzweig et al., 2015).

23

In contrast, industrial buildings are typically on the balance of the industry sector. Activities which relate to water and wastewater in

buildings are also typically on the balance of “other” and “waste” sectors.
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ESTIMATING URBAN BUILDINGS: METHODOLOGY

The expenditure on climate mitigation and climate adaptation activities in urban
buildings include incremental capital expenditure to acquire physical assets - e.g.,
high-performance buildings and durable goods; energy-efficient appliances; as well as
expenditure on climate-friendly practices; capacity-building activities; development and
implementation of policies and measures.

Whenever possible, the expenditure was broken down more granularly using region-
level assumptions (listed below), into finance providers (sources or intermediaries),
instruments used, and measures. The measures include energy efficiency in new
buildings (high performance construction), energy efficiency in existing buildings
(retrofits), energy efficiency of appliances/office equipment/commercial processes/
lights, renewable heat installations in buildings, and renewable electricity installations in
buildings. The assessment used a hybrid approach, matching the information available
at a global/regional level to complement data provided at the technology level.

STEP 1. IDENTIFICATION OF BUILDINGS-RELATED EXPENDITURE
BASED ON IEA AND FS UNEP/BNEF

First, we use expenditure on climate actions in urban buildings, which implies the
identification of activity and its incremental cost, with a follow up breakdown into
sources of expenditure and instrument.

The expenditure figures for urban buildings, for 2017 and 2018, are based on estimates
provided by IEA's World Energy Investment 2020 (IEA, 2020c) for energy efficiency
and renewable heat in the buildings sector, as well as by the FS UNEP Centre/BNEF
(2019) for small-scale distributed renewable electricity, which could be attributed to the
buildings sector. The IEA’'s estimates were structured in four geographical jurisdictions:
China, Europe, USA, and Other (the rest of the world), and our estimates followed this
structure. FS UNEP Centre/BNEF 2019 reported the estimates for several individual
countries, and we arranged this around the IEA breakdown.

STEP 2. BREAKDOWN OF EXPENDITURE INTO URBAN, MEASURES,
FINANCE SOURCES, INSTRUMENTS

Based on data from census, publications, interviews, and our definition of urban climate
finance, estimates are broken down into urban and rural. Urban figures are then broken
down into types of measures, finance providers, and instruments. See Table 5 for a list of
sources and assumptions used for both steps, for each region estimated.
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Table 5. Methodology for buildings capital expenditure estimates (assumptions and data sources)

Jurisdiction Steps

China

Energy efficiency

1. Take China’s incremental buildings’ energy efficiency investment from the IEA’s World Energy
Investment 2020 (IEA, 2020a; IEA, 2020c).

2. Break it down into urban and rural, assuming urban is 90% of investment: even though the urban/rural
population is 45%/55% (UN, 2018), nearly the whole potential is being realized in cities (Zhou et al.,
2018) due to the dedicated support of public support programs as well as a very high income difference
between urban and rural households (150%-200%) (National Bureau of Statistics of China, 2019).

3. Break down the investment into construction of new buildings, retrofit of existing buildings, and
energy efficiency of appliances/equipment/lights based on several publications (GIZ/FELICITY, 2020),
calibrating the results to the most known investment in green certified new buildings. The latter was
calculated multiplying the new floor area, the share of green buildings in it, and a representative
estimate of incremental costs of green buildings (Mohurd, 2019; Shen et al., 2020; Sun et al., 2019;
Berkelmans and Wang, 2012). The investment in retrofit was estimated from the ratios between
volumes of loans for construction of new buildings and retrofit of existing buildings issued by banks,
these flows are discussed in the next point. A difference between the total volume in energy efficiency
of the buildings sector and the volumes flowing in the construction of new buildings and retrofit of
existing buildings are assumed as the expenditure on the purchase of appliances/equipment/light.

4. Simultaneously with step 3, break down the construction and retrofit investment into finance providers
and financial instruments based on GIZ/FELICITY (2020). The publications provided information on
climate-related expenditure from the public budget and green loans disbursed from 21 major domestic
banks. The information was either sector or program-specific and it covered new buildings and retrofits.

5. Theinvestment in energy efficiency of appliances, equipment and lights is assumed to flow fully from
household self-finance (balance sheet equity portion).

Renewable heat

1. Take China’s spending on renewable heat sources from the IEA’s World Energy Investment 2020 (IEA,
2020b; IEA, 2020c¢).

2. Break it down into urban and rural as above, assuming urban is 90% of investment.

3. Break it down into finance providers and instrument based on GIZ/FELICITY (2020), as above.

Renewable electricity

1. Take China’s total investment in small-scale distributed solar from UNEP Centre/BNEF 2018 (2019),
assume it is all located in urban areas based on (Zhou et al, 2018).

2. Break it down into finance provider and instrument based on GIZ/FELICITY (2020).
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Europe

Energy efficiency

1. Take Europe’s incremental buildings’ energy efficiency investment from IEA data (IEA, 2020a; IEA,
2020c¢).

2. Break it down into urban and rural investment, assuming urban is 70% of investment assuming
investment between rural and urban areas are more or less equally distributed. This is because
urban buildings contribute 72% to the total European buildings stock (EC, 2016), an income difference
between urban and rural population is relatively low (urban households in the EU have on average 20%
higher disposable income that rural households). Retrofits occupy a high share of the total investment
volumes. It is more difficult and expensive to conduct energy efficiency renovation works in urban
areas than in rural due to the lock in land-use patterns, infrastructure, higher share of multi-residential
buildings, and national heritage protection rules that cumulatively offset the advantage of having higher
income.

3. Take the landscapes of climate finance for German buildings (Novikova et al., 2016) and Czech
buildings (Valentova et al., 2017), calculate.

a. the average breakdowns of investment into new buildings, retrofit of existing buildings, and
energy efficiency of appliances/equipment/lights.

b. the average breakdown into finance providers (public private)
c. the average breakdown into financial instruments
4. Apply the proportions calculated to the urban incremental volume of Step 2
Renewable heat
1. Allthe same procedures as for energy efficiency.
Renewable electricity

1. Calculate the ratio of (total) renewable electricity investment to (incremental) energy efficiency
investment for Czechia and Germany; assume for Europe a figure between these two, but closer to
Czechia (30%).

2. Calculate the average breakdown into finance providers (public-private) and the average breakdown
into financial instruments for Czechia and Germany.

3. Apply these proportions to the investment volume calculated in Step 1.

69



THE STATE OF CITIES CLIMATE FINANCE - THE LANDSCAPE OF URBAN CLIMATE FINANCE

USA

Energy efficiency

1. Take USA’s incremental buildings’ energy efficiency investment from the IEA’s World Energy Investment 2020 (IEA
2020).

2. Break it down into urban and rural investment, assuming urban is 80% of investment. Urban buildings contribute
slightly more than 80% to the total US buildings stock, and the disposable income difference between urban and
rural households in the US is only 5%, this that allowed assuming that the investment between rural and urban areas
are more or less equally distributed (US Census Bureau, 2016).

3.  Calculate incremental investment volumes into new and retrofitted green certified buildings (LEED, BREEAM, EDGE,
and others) based on (GRESB, 2019; Freehling and Stickles, 2016; Katz Kusman, 2011; USGBC, 2019; USGBC, 2018).

4.  Apply to it the share of debt based on Freehling and Stickles (2016). The paper examined the energy efficiency
finance market in the United States, offering recent trends, lessons learned, remaining gaps, and recommendations.
Based on the interviews and expert judgment, the paper provides the grounds to assume a 65% lending rate for
advanced new buildings.

5.  Apply to it the share of public/private finance providers calculated from Deason et al. (2016). The latter paper
characterized the energy efficiency financing market, focusing on the sources of capital and instruments. It provided
the assessment of on-bill programs; other utility financing programs; property assessed clean energy (PACE)
programs; state energy office (SEO) revolving loan funds (RLF); and energy savings performance contracting (ESPC)
programs. The majority of programs covered the building retrofits and building equipment i.e., HVAC. The paper
allowed concluding that lending covered 80% of the investment volume for building retrofits, with less than 4 of
lending flows from public sources, with the rest being provided by private sources. Based on this information, it was
also concluded that the lending for the construction of buildings was provided from private sources. It was assumed
that the volume that is not addressed by lending is provided by balance sheet financing (equity portion)

6. Calculate investment volumes into of appliances/equipment/lights deducting incremental investment volumes into
new and retrofitted green certified buildings from the incremental buildings’ energy efficiency investment.

7. Break down appliances/equipment/lights into instruments assuming the market-rate debt/balance sheet equity
portion as to retrofit of existing buildings, based on Deason et al. (2016), which also covered equipment, as
discussed in point 5. Assume all lending is from private sources, because the lending sources from public sources
were allocated to the retrofit of existing buildings and no funding from public sources was identified for equipment
and appliances (the public support for them is mostly provided as tax incentives that represent a secondary flow and
thus are not in the scope of our analysis).

Renewable heat

1. Take USA’s spending on renewable heat sources from the IEA’s World Energy Investment 2020 (IEA, 2020b; IEA,
2020c).

2. Break it down into urban and rural as above.

3. Break it down into instrument assuming the market-rate debt/balance sheet equity portion as to retrofit of existing
buildings; assume all lending is from private sources.

Renewable electricity

1. Take USA’s total investment in small-scale distributed solar from UNEP Centre/BNEF (2019).
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Rest of the
world

Energy efficiency

Renewable heat

Renewable electricity

1.

2.

Take incremental buildings’ energy efficiency investment for the “Other” region from the IEA data (IEA,
2020c¢).

Break it down into Africa, Latin America, and Asia based on the ratio of such flows in the CPI urban
climate finance database (20%, 40%, 40%).

Break the investment down into urban and rural investment, assuming urban is 80% based on UN 2018
and the fact that most energy efficiency investment (except for energy access) in developing countries
occurs in cities (similar to China).

Calculate incremental investment volumes into new green certified buildings (LEED, BREEAM, EDGE,
CASBEE, BCA, WELL, Green Star and others) based on (GRESB, 2019; USGBC, 2019; USGBC, 2018)
for floor area, (Turner and Downsend, 2019) for construction cost, and (GBCSA, 2017; ELLA, 2013) for
incremental share of being “green”. Assume all green construction takes place in cities. Assume for all
investment into green construction in Africa, Latin America, and Asia as project-level equity of private
investors (no instruments recorded).

Based on CDP-ICLEI Unified Reporting System database, assume the share of retrofits in the total
investment volume as 5% for Asia, 1% for Africa, and 1% for Latin America. Assume these investments as
grants in Africa and Latin America (pilots recorded) and unknown in Asia.

Calculate investment volumes into appliances/equipment/lights deducting incremental investment
volumes into new and retrofitted buildings from the incremental buildings’ energy efficiency investment.
Assume the instrument for these flows is unknown.

Take spending on renewable heat sources for the “Other” region from the IEA’s World Energy
Investment 2020 (IEA, 2020b; IEA, 2020c¢).

Break it down into continents as well as into urban and rural as above.

Assume the instrument for these flows is unknown.

Calculate total investment in small-scale distributed solar from UNEP Centre/BNEF (2019).

a. Asia: Japan (assume 90% urban) + Australia (assume 90% urban) + India (assume 10% urban,
90% is for energy access in rural).

b. Latin America: Brazil (assume 10% urban, 90% is for energy access) + for the rest LA as in Brazil
urban assumption.

c. Africa: assume 10% rural (90% is for energy access).

Assume the instrument for these flows is unknown.
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