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Definitions

Financial market service describes a marketplace
where financial assets (e.g., equities, bonds, cur-
rencies, loans, and derivatives) are traded. Cli-
mate finance refers to the trade of financial
assets, within a market, for the purpose of financ-
ing projects that combat adverse effects associated
with climate change. Most discussions on climate
finance also include a discussion on climate
finance flows, i.e., who is contributing financial
resources and how much, and what types of assets
are being traded and for what specific purpose.
Simply put, climate finance flows refer to the
breakdown and movement of climate finance
from funding sources to climate projects.

Currently there is no single definition of cli-
mate finance (Buchner et al. 2011; Haites 2011;
Stadelmann et al. 2011). According to the authors
of the first ever climate finance chapter in the
Intergovernmental Panel on Climate Change’s
(Gupta et al. 2014) assessment report, some
scholars and institutions make distinctions as to

what qualifies as climate finance. These distinc-
tions can be based on the source of financial
resources – public or private. Some may qualify
the full value devoted to a project, while others
focus on the incremental investment, which refers
to the extra resources required for a climate-
friendly project over a less-friendly alternative.
One example of incremental costs includes the
extra funds needed for a wind turbine project
over a coal or natural gas facility. Another distinc-
tion is whether funds finance climate mitigation or
climate adaptation projects.

The United Nations Framework Convention
on Climate Change’s (UNFCCC) Glossary of Cli-
mate Change Acronyms and Terms (2014) refers
to mitigation finance as financial resources dedi-
cated for climate mitigation-reduction in green-
house gases, e.g., substituting fossil fuel use
with renewable energy, expanding forests to
remove carbon dioxide from atmosphere,
etc. Adaptation finance is financial resources, spe-
cifically aimed at adaptation actions, which typi-
cally “reduc[e] the vulnerability of, and maintain
[or] increase[e] the resilience of, human and eco-
logical systems to negative climate change
impacts” (UNFCCC B 2014). In other words,
adaptation actions usually come in the form of
development that protects communities from, or
help them to adjust to, the negative consequences
associated with sudden climate change.

Perhaps the greatest distinction is whether cli-
mate finance refers to “financial resources devoted
to addressing climate change globally,
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[or] financial flows to developing countries to
assist them in addressing climate change” (Gupta
et al. 2014, p. 1112). The latter definition is in
accordance with UNFCCC support for the princi-
ple of “common but differentiated” responsibility
for climate finance. The Convention states that
developed countries should feel compelled to con-
tribute financial resources to assist developing
countries with adaptation and mitigation projects
(UNFCCC 2014). This support should be pro-
vided on the grounds that developed countries’
historical emissions are largely responsible for
climate change, while climate change impacts
will disproportionally affect developing countries.
Further, many developing countries have limited
institutional capacities (Schalatek et al. 2012) and
financial resources to address climate-related con-
sequences such as flooding, cyclones, coastal ero-
sion, and droughts.

This entry refers to the most broad definition of
climate finance, where it is the full value of finan-
cial flows, public and private, domestic and inter-
national, for both mitigation and adaptation
projects (Buchner et al. 2014; Gupta et al. 2014),
while placing a special emphasis on climate
finance with respect to adaptation. The entry is
organized as follows: The Introduction first pro-
vides an overview of climate finance flows. The
second object of the introduction is to describe
climate flow trends pertaining to adaptation cli-
mate projects specifically. The Key Issues section
discusses the current lack of funding for adapta-
tion and the barriers to mobilizing additional
financial resources for adaptation. Finally, the
Future Directions section discusses the role that
public actors can play in removing barriers to
private investment and hence attracting more pri-
vate resources for adaptation finance in the future.

Introduction

Climate Finance Flows
Although climate finance is critical to the imple-
mentation of any climate change project, 2014
marked the first year that the IPCC assessment
report included an entire chapter dedicated to cli-
mate finance. One of the chapter’s key findings

was that in spite of the UNFCCC Paris Agree-
ment’s mobilization of an annual commitment of
100 billion dollars (USD) from developed coun-
tries to developing countries, “resources to
address climate change need to be scaled up con-
siderably over the next few decades, both in
developed and developing countries” (Gupta
et al. 2014, p. 1210). The Paris Agreement was
adopted at the UNFCCC in December 2015; the
annual commitment of funds for climate projects
begins in 2020 and is intended to accomplish the
Agreement’s main goal of limiting manmade
warming to 2 �C by the end of the century
(Buchner et al. 2017; Pillay et al. 2017). The
Agreement, in turn, is expected to have substantial
effect on climate finance flows.

Climate finance flows refers to the movement
of climate financial resources from parties with
resources toward climate adaptation and mitiga-
tion projects in need of resources (Atteridge et al.
2009; Buchner et al. 2014; Gupta et al. 2014). One
of the main objectives of analyzing climate
finance flows is to uncover (1) the major sources
of climate finance, (2) the financial resources
being directed to climate projects, (3) who owns/
develops climate projects, and (4) the types of
projects receiving funding. Figures 1, 2, 3, and 4
indicate the flows of financial resources to pro-
jects at four major stages: sources and managers,
instruments, project owners, and project types
(Atteridge et al. 2009; Buchner et al. 2014;
Gupta et al. 2014).

Funding sources and managers will either
directly distribute or mobilize financial resources
to project owners also known as recipients.

Financial instruments are financial agreements
between an owner of a project and a key financial
sources and managers (Gupta et al. 2014).

Project owners have property rights over both
adaptation and mitigation projects. In many
instances a project owner can finance projects
using support from multiple funding sources or
managers (Buchner et al. 2011; Juergens et al.
2012); owners can also directly finance their pro-
jects using their own financial resources. In this
case, the owner and source/manager would be
the same.
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Finally project type refers to whether a project
mitigates greenhouse gas emissions (GHG)
and/or helps communities adapt to adverse cli-
mate change effects. Below are diagrams and
descriptions of the primary sources and man-
agers, financial instruments, project owners, and
project types within climate financial flows.

Sources and Managers
Descriptions of climate finance flows typically
make distinctions between private and public
sources of managers of financial resources.
Recent data on climate financial flows indicate
that public financial resources, unlike private
resources, are primarily distributed in the form
of financial donation, meaning the financial asset
is not traded within a market, but rather
redistributed from one party to another. Recent
data also indicates that most of climate finance is
mobilized from private sources, which are the
dominate actor within the world economy
(Atteridge et al. 2009; Buchner et al. 2014;
Gupta et al. 2014; S. UNFCCC 2014).

Public Sources and Managers
• Governments, since public funding refers to

funding from government entities, are the sole
source of public funds for climate finance.
Governments can contribute general tax reve-
nue, as well as other sources of local funding
(e.g., levies, environment taxes, etc.) to climate
change projects directly, or through financial
intermediaries, such as development financial
institutions.

• Development financial institutions (DFIs) are
public financial intermediaries that pool and
mobilize financial resources from governments

Financial Market Services: Finance Flows for Climate Change Adaptation, Fig. 1 Key public and private sources
and managers within climate finance flow. (Adapted fromAtteridge et al. 2009, Buchner et al. 2017, Gupta et al. 2014, and
S. UNFCCC 2014)

Financial Market Services: Finance Flows for Climate
Change Adaptation, Fig. 2 Financial instruments
within climate finance flow. (Adapted from Atteridge
et al. 2009, Buchner et al. 2017, Gupta et al. 2014, and
S. UNFCCC 2014)

Financial Market Services: Finance Flows for Climate
Change Adaptation, Fig. 3 Project owners within cli-
mate finance flow. (Adapted from Atteridge et al. 2009,
Buchner 2017, Gupta et al. 2014, and S. UNFCCC 2014)

Financial Market Services: Finance Flows for Climate
Change Adaptation, Fig. 4 Project type within climate
finance flow. (Adapted from Atteridge et al. 2009, Buchner
2017, Gupta et al. 2014, and S. UNFCCC 2014)
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to public and private project owners. National
DFI provide financial resources to domestic
project owners. These include national devel-
opment banks, such as the Brazilian develop-
ment Bank or the African development Bank.
While bilateral and multilateral DFI’s pool
financial resources from developed counties
to mitigation and adaptation projects in the
developing world. DFIs also support non-
climate-related projects in the developing
world, such as programs related to poverty
alleviation and education (Levere et al. 2006).
Bilateral DFIs are set up by one individual
country, while multilateral DFIs pool resources
from two or more developed countries. An
example of a bilateral DFI includes Germany’s
international climate initiative, which has
approved 952 million USD for a total of
284 mitigation and adaptation projects
(Nakhooda et al. 2013). A multilateral DFI
example includes the global environment facil-
ity (GEF), a financial mechanism of the
UNFCCC, where 31 countries have pledged
and disbursed just over one billion USD for
climate change mitigation and adaptation pro-
jects (Nakhooda et al. 2013).

• Climate funds are relatively new and important
institutions within the climate finance land-
scape (Buchner et al. 2017). Similar to DFIs,
there are also bilateral and multilateral climate
funds. In most instances climate funds are
administered by DFIs and are designated for
specific and focused climate projects. For
example, the UNFCCC’s GEF also administers
the Least Developed Countries Fund (LDCF)
and the Special Climate Change Fund (SCCF).
Both of these funds specifically support small-
scale adaptation projects (Nakhooda et al.
2013). In addition to these funds, the UNFCCC
also established the Green Climate Fund
(GCF) in 2015. The GCF has pledged to assist
developing countries by providing a “bal-
anced” support of 50:50 to both adaptation
and mitigation (UNFCCC 2016). Furthermore,
one of the fund’s objectives is to move forward
with a Business Model Framework (BMF) that
allows for increased involvement from the pri-
vate sector (Climate Development and

Knowledge Network 2013). Traditionally, cli-
mate funds, along with DFIs, are classified as
public, since their funding sources predomi-
nantly come from donor governments; how-
ever the GCF is a prime example of a public
entity that is trying to attract financial resources
from private investors by reducing risks asso-
ciated with investment in climate projects
(Buchner et al. 2017).

Private Funding Sources and Intermediaries
• Corporations are key private actors. Corpora-

tions can contribute their own revenues to pro-
jects that they own, or they can invest in
climate projects owned by other entities.
Energy corporations, such as power and gas
utilities, independent power producers, energy
companies, etc., typically design, commission,
operate, and finance their own renewable
energy projects (Buchner et al. 2014). In most
instances, energy corporations will supplement
their revenues with loans and contributions
from other key actors and intermediaries.
Non-energy corporations, on the other hand,
invest in mitigation measures that they usually
do not own, in order to reduce their energy
bills, meet voluntary commitments, or comply
with emission trading schemes (Smallridge
et al. 2013; Birchall et al. 2016).

• Households, like governments and corpora-
tions, can use their income and savings to
invest in their own or other owner’s climate
projects. However it is usually supplemented
by financial resources from additional private
or public actors (Berensmann and Lindenberg
2016; Buchner et al. 2014).

• Commercial financial institutions are any
establishment where the primary activity is
fostering financial transactions. Because of
this broad definition, there are a wide variety
of financial institutions; however commercial
and investment banks play a critical role in
facilitating climate finance. Commercial
banks provide loans to project owners such as
households, corporations, and governments,
while investment banks raise investment capi-
tal, from investors, for project financing
(Saunders and Thomas 1997).
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• Institutional investors are organizations, or
asset/investment managers, that invest on
behalf of their members. Examples include
mutual, endowment, and pension funds as
well as insurance companies. There are a num-
ber of institutional investors that support cli-
mate change projects. The Investor Group on
Climate Change in Australia and New Zealand
(IGCC) invest in adaptive infrastructure such
as transportation, agriculture, and network
infrastructure. Similar institutions include the
European Institutional Investors Group on Cli-
mate Change, based in the UK, which currently
represents assets of around €7.5 trillion, while
the North American Investor Network on Cli-
mate Risk supports 100 institutional investors
with assets exceeding US$10 trillion (IIGCC,
INCR, IGCC, AIGC, GIC 2013).

Financial Instruments
• Project debt, in its most general form, refers to

the amount of money a project owner has
borrowed from another party. It is accompa-
nied by an arrangement to pay back the
borrowed funds over a designated period of
time along with interest. It allows the climate
project owners a means of financing projects
that they currently do not have funding for.
Within the climate finance framework, there
are two types of debt: low-cost and market
value debt (Buchner 2017). Low-cost debt, or
concessional loans, is characterized by lower
interest rates and or longer grace periods than
market value loans (OECD 2003). Public
financial intermediaries, e.g., DFI and climate
funds, distribute both low-cost and market
value debt. However, recent trends suggest
that public intermediaries share of market-rate
debt is decreasing as private financial interme-
diaries, e.g., commercial banks, are increas-
ingly lending to project owners (Buchner
2014, 2017).

• Project equity refers to the amount of owner-
ship a project owner has disbursed in exchange
for revenue. In most instances, new owners are
paid back exclusively with future project cash
flows. Through this process the project owner
is able to raise capital. Equity financing spans a

wide range of activities in scale and scope,
from a few thousand dollars raised by an entre-
preneur from friends and family, to giant initial
public offerings. Project equity investments
can also take place through balance sheet
financing (Buchner et al. 2014; Gupta et al.
2014a).

• Balance sheet financing, like project equity,
disburses a portion of ownership of a project
in exchange for revenue. However, as opposed
to project equity financing, in balance sheet
financing, all project assets can be liquated
and used for collateral for repayment if future
cash flows are deficient (Buchner et al. 2014;
Gupta et al. 2014; Pillay et al. 2017).

• Grants are financial resources provided to pro-
ject owners for a specific purpose. They typi-
cally come from a government, DFI, climate
fund, or charity. Climate projects, specifically
adaptation projects, such as infrastructure
development, are associated with large up
front capital expenses. Often, smaller private
investors or developing government budgets
may not have the financial resources to cover
such large costs. Grants, or donations, however
can cove or reduce the size of the initial capital
cost, hence making the project more financially
viable among smaller private investors and
developing governments (Buchner et al. 2011).

Project Owners
Governments, Corporations, and Households. It
is important to note in many instances project
owners and key actors are the same. This is
because, project owners, have the option of
using their own resources to finance their projects.
In most instances, project owners will use their
own resources as well as resources from other key
actors and intermediaries (Buchner et al. 2017).
For example, In November 2015, the GCF
approved USD 12.7 million for a climate infor-
mation and early warning system in Malawi
(Schalatek et al. 2012). The project owner, the
Malawi government, will likely use its own reve-
nues, and project debt, in addition to the GCF
grants to finance the project. Private project
owner, such as corporations and households, can
also receive public funding. “In 2015 and 2016, an
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average of 13% of publicly sourced climate
finance went to private sector entities, 1% to pri-
vate sector non-government organization or foun-
dations, 2% to public-private entities, and 38% to
other public entities such as DFIs and Climate
funds”; the remaining flow of public sector reve-
nues is unknown due to data limitations (Buchner
et al. 2017, p. 9).

Project Type
Adaptation and Mitigation. The UNFCCC
(2014) specifically refers to climate finance as
the trade of financial assets for both climate adap-
tation and mitigation projects. As noted earlier,
climate mitigation finance is financial resources
devoted to climate mitigation. Likewise, climate
adaptation finance refers to resources for climate
adaptation projects. Mitigation efforts reduce
levels of greenhouse gases, by substituting, elim-
inating, or ameliorating existing sources of emis-
sions, whereas adaptation projects specifically
refer to actions that help communities cope with
changing climate condition.

An example of mitigation finance is invest-
ment in alternative energy, such as a solar energy
facility, which is associated with far fewer emis-
sions than fossil fuels. Because the energy sector
is a large part of mitigation, mitigation projects
receive the lions share of climate finance. This is
because energy sectors provide reasonable rates or
return on investments and are associated with
private economic interests (Buchner et al. 2017).

While investment in mitigation is warranted,
adaptive measures have distinct tangible benefits
to specific geographic locations and populations.
An adaptation project typically is associated with
the adjustment of development so that it could
alleviate or minimize the physical climate change
impacts associated with global emissions (Pillay
et al. 2017). Adaptive projects can be structural in
nature, such as sea walls and other coastal protec-
tion structures. They can also address social needs
by bringing awareness to local communities about
impending danger. Although mitigation efforts
are successful at reducing greenhouse gases,
warming and the subsequent impacts will remain
for many years, thereby making adaptive projects

and financial support for these projects necessary
(Farber 2007).

Climate Adaptation Financial Flows
In the case of climate adaptation flows, data sug-
gest that public contributions’ far exceed private
investment. DFIs are the largest contributors to
climate finance in general, while climate funds
consistently contribute a slightly larger share of
their financial resources to adaptation in particular
(Nakhooda et al. 2013; Schalatek et al. 2012).
This trend is likely to continue with recent com-
mitments by the GCF and other climate funds to
provide greater support for adaptation (Pillay et al.
2017). It is important to note that domestic gov-
ernment budgets play a significant role in adapta-
tion finance (e.g., domestic investment in
infrastructure, government shares in utility opera-
tions); however, due to data limitations, several
reports reviewing climate finance flows either
know relatively little on the contributions among
local government budgets (Buchner et al. 2017) or
they choose to focus on the flow of funding from
developed countries to developing countries
(Gupta et al. 2014; Pillay et al. 2017). This focus
is justified on the grounds that the distribution of
climate change damage and the need for subse-
quent adaptation measures will be higher in devel-
oping countries which have limited capacities to
address adaptation needs. For example,
Bangladesh is much more vulnerable to sea level
rise and has far fewer economic resources than
Switzerland (Pillay et al. 2017). Furthermore, cur-
rent mechanisms, such as the Paris agreement,
hope to motivate the transfer of financial resources
to the developing world are well underway.

With regard to where contributions are going
geographically, most international public adapta-
tion finance has primarily been directed to sub-
Saharan Africa, East Asia, and the Pacific,
followed by programs and activities in Latin
America and the Caribbean (Schalatek et al.
2012). The top country recipients of adaptation
financing have been Bangladesh, Niger, Cambo-
dia, Mozambique, Nepal, and Zambia, all of
which are PPCR recipient countries. However,
some of the most vulnerable developing countries
receive very little adaptation finance; these
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include Somalia and Central African Republic as
well as Small Island Development States (SIDS)
(Pillay et al. 2017; Schalatek et al. 2012). Like-
wise, international private finance is currently
concentrated in a small number of emerging econ-
omies and resource-rich developing countries
instead of least developing countries.

There are a large variety of adaptation projects.
The nature of adaptation projects vary with sec-
tors. Primary adaptation sectors include coastal
protection/infrastructure investment (e.g., sea
walls), disaster risk management projects (e.g.,
early warning and response systems), and agricul-
ture (e.g., new crop varieties and technologies).
Chief among them is water/waste water manage-
ment. Since 2013 over 50% of adaptation finance
has gone toward this sector (Buchner et al. 2014,
2017). However, water infrastructure will likely
be among the costliest adaptation needs in the
future, and public sources will be insufficient to
cover increasing cost associated with water adap-
tation (Fankhauser 2010). Therefore one emerg-
ing issue is how to scale up adaptation finance
such that it can keep pace with future needs.
Attracting greater levels of private investment
for adaptation is one means of addressing future
needs. However, there are many barriers to private
investment in adaptation. The next section dis-
cusses the barriers facing private, as well as, pub-
lic investment in adaptation. The Future
Directions section discusses the role that public
actors can play in attracting future private invest-
ment; these include risk transfer mechanisms
(such as insurance and green bonds) (Torvanger
et al. 2016).

Key Issues

Over 90% of all climate flows, public and private,
are invested in mitigation, the majority of which
went to the renewable energy sectors (e.g., solar
and wind power) (Buchner et al. 2017). Therefore,
one of the key issues facing adaptation is how to
remove barriers in order to incentivize greater
investment. More specifically, a number of semi-
nal climate finance reports emphasize the role that
public actors can play in further incentivizing

private investment, since public budgets will
often fall short of climate finance needs (Gupta
et al. 2014; Pillay et al. 2017; Reichelt 2010;
Trabacchi and Mazza 2015).

Because the benefits associated with public
adaptation interventions are overwhelmingly geo-
graphically concentrated, international public
actors have less incentive than domestic public
actors to finance adaptation goods (Pillay et al.
2017). Take, for example, the development of a
sea wall or the implementation of irrigation infra-
structure. Benefits for both projects will be
greatest for communities located closest to the
project. International public actors’ incentive to
invest is further reduced by the uncertainty of
climate change damages. Although developing
countries, in general, are the most vulnerable to
climate change, DFIs are unaware of specific
regions and communities that will be impacted
the most. This uncertainty reduces the benefits
associated with preemptive investment in specific
locations, since damage may ultimately not occur
(Lecocq and Shalizi 2007). As a result, interna-
tional public actors have greater incentive to sus-
tain their unbalanced contributions toward
mitigation, since reductions in GHG emissions
are associated with global benefits. Likewise,
national or subnational funding sources have the
greatest incentive to invest in adaptation, since
they benefit the most from such projects
(Wilbanks and Sathaye 2007; Klinsky et al.
2012). However, domestic governments, particu-
larly in developing countries, also face barriers to
adaptation investment including a limited ability
to finance and insufficient expertise to implement
adaptation projects (Pillay et al. 2017).

Similar to international and domestic public
investors, private investors face barriers as well,
including low expected returns to adaptation
investment. Many adaptation interventions are
not revenue generating; instead they primarily
prevent damage and save costs associated with
future damage (Atteridge 2011; Christiansen
et al. 2012; Pauw 2015). In addition to low or
little returns, other key barriers to private invest-
ment include high upfront costs and long-term
investment time frames (Berensmann and
Lindenberg 2016; Trabacchi and Mazza 2015).
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For example, rehabilitation and replacement of
water supply infrastructure and expansion of
water reservoirs involve a great deal of initial
capital investment, furthermore financial return
on investment usually many years beyond the
initial investment in the project. In many
instances, private investors, particularly smaller
to medium private entities, may not have the
financial capacity to cover high upfront costs,
nor can they afford to wait for the long-term
returns on such investments (Berensmann and
Lindenberg 2016). Another barrier is private
financial intermediaries, e.g., commercial banks,
reluctant to lend to adaptation projects due to
higher than perceived risk. This is particularly
the case when financing nontraditional technolo-
gies with little to no previous track record, e.g.,
water-efficient technologies or stress-resilient
plants.

In addition to the above financial barriers, there
are a number of country-specific barriers. These
include inefficient legal frameworks and invest-
ment environments. For example, political and
institutional inefficiencies as well as a lack of
prioritization among governments in southern
Africa have hindered the implementation adapta-
tion interventions among both public and private
investors. Given the barriers facing adaptation
investment, it is important that public actors sus-
tain support by investing directly into adaptation
projects and by using financial and nonfinancial
tools to encourage private actors to invest in adap-
tation as well. Furthermore, there are adaptation
projects that can bring significant commercial
advantages to private investors (Oxfam 2009;
GHK 2010; Baglee 2012; GIZ 2012).

Future Directions

Given the overwhelmingly public nature of adap-
tation, perhaps the best way forward is for public
actors to use their resources to remove adaptive
investment barriers and hence mobilize private
resources in the future (Gupta et al. 2014; Merk
et al. 2012; Pillay et al. 2017; Reichelt 2010).
More specifically public actors can use financial
instruments, such as green bonds and insurance,

that will allow adaptation interventions to offer
quicker and more predictable returns to adaptation
investment, at an acceptable risk level (Pauw
2015).

It is important to note that one solution to lack
of public and private investment toward adapta-
tion is currently being addressed by climate funds
that are specifically focused on encouraging addi-
tional investment in adaptation. The GCF, men-
tioned above, is a primary example. Similarly, the
Adaptation Fund (AF) has supported adaptation
projects specifically since 2009 (Nakhooda et al.
2011). However, climate funds, as well as DFIs,
primarily distribute grants and loans which are
sustained by public resources. However, diversi-
fying key public actors’ pool of resource to
include private capital will ultimately make adap-
tation financing more sustainable.

Public actors, such as DFIs and climate funds,
can issue green bonds to attract additional private
revenue. Entities issue bonds when they need to
raise money to finance new projects. A bond is a
fixed income investment where investors loan
money to entities for a fixed period of time and a
specific purpose (Slack 2009). In the case of green
bonds, the purpose pertains to projects that sup-
port adaptive infrastructure projects (Slack 2009).
Green bonds are particularly attractive to private
investors because the issuer promises to repay the
loan amount and interests by a specific date
regardless of returns on the project. If the issuer
is a well-rated institution, which is often the case
with international DFIs, private investors bear
minimal risk. The World Bank is an example of
a multilateral DFI that has issued green bonds for
risky adaptation projects (e.g., infrastructure pro-
jects in least developed countries). However, there
are greater opportunities for more DFIs, as well as
other public entities (e.g., national and sub-
national governments), to issue green bonds. Cur-
rently, private investment demand for projects that
are environmentally beneficial is greater than sup-
ply (Reichelt 2010); green bonds can address this
gap while reducing risk to private investors and
ensuring that returns to investment are reliable and
returned within a specific time frame, thereby
addressing all aforementioned barriers to private
investment.
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In addition to green bonds, insurance can also
be a means of private sector involvement in adap-
tation. Insurance companies can provide protec-
tive services to adaptation project owners.
Ultimately, insurance products will help them
address potential losses due to climate variability
and become more climates resilient. However, as
it currently stands, while micro-insurance has
shown promise, insurance use in general in devel-
oping countries is particularly low since pre-
miums contribute to operating costs. Micro-
insurance, on the other hand, is characterized by
lower premiums and is typically directed toward
agriculture protection. One example of effective
micro-insurance began in 2005 when the Mala-
wian government and the World Bank’s Com-
modity Risk Management Group embarked on
developing a drought micro-insurance product
for smallholder farmers (Hess and Sykora 2005).
The product was combined with a concessional
loan in an effort to protect smallholder farmers
from rainfall variability. The loan allowed farmers
to invest in higher value-added products, while
the higher yields from the improved farming prac-
tice helped them pay the micro-insurance pre-
miums, which protected famers from lower crop
yields during drier farming seasons.

Cross-References

▶Adaptation (Wandera)
▶Climate Change Adaptation (CCA) (Barinova
and Roka)

▶Climate Change Effects Natural and Human
Systems (Frederik)

▶Climate Change Impacts and Resilience (Garai
and Nkue)

▶Climate Change Planning (Down and Birchall)
▶Climate Resilient Communities (Roka)
▶Community Planning Opportunities (Heang
and Birchall)

▶ Immediate Climate Vulnerabilities
(MacDonald and Birchall)

▶Vulnerability (Ribeiro)

References

Atteridge A (2011) Will private finance support climate
change adaptation in developing countries? Historical
investment patterns as a window on future private
climate finance. Stockholm Environment Institute
(SEI), Stockholm

Atteridge A, Siebert CK, Klein RJ et al (2009) Bilateral
finance institutions and climate change: a mapping of
climate portfolios. Stockholm Environment Institute
(SEI), Stockholm

Baglee A, Haworth A, and Anastasi S (2012) DEFRA.
Climate Change Risk Assessment for the Business,
Industry and Services Sector. UK 2012 Climate Change
Risk Assessment, Department of Environment, Food
and Rural Affairs (DEFRA), Crown. London. https://
www.gov.uk/government/policies/climate-change-adap
tation Accessed on 5 Dec 2015

Berensmann K, Lindenberg N (2016) Green Finance:
Actors, Challenges and Policy Recommendations. Ger-
man Development Institute/Deutsches Institut für
Entwicklungspolitik (DIE). https://ssrn.com/abstract=
2881922 Accessed 5 Dec 2015

Buchner B, Falconer A, Herve-Mignucci M et al (2011)
The landscape of climate finance, vol 27. Climate Pol-
icy Initiative, Venice

Buchner B, Abramskiehn D, Stadelmann M et al (2014)
The global landscape of climate finance 2014

Buchner B, Oliver P,Wang X et al (2017) Global landscape
of climate finance 2017. Climate Policy Initative,
Venice

Christiansen L, Ray AD, Smith JB et al (2012) Accessing
international funding for climate change adaptation: a
guidebook for developing countries

Climate Development and Knowledge Network
(2013) NEWS: board members sketch out an opera-
tional framework for the Green Climate Fund. https://
cdkn.org/2013/03/news-board-members-sketch-out-an-
operational-framework-for-the-green-climate-fund/?loc
lang=en_gb

Fankhauser S (2010) The costs of adaptation. Wiley
Interdiscip Rev Clim Chang 1(1):23–30

Farber DA (2007) Adapting to climate change: who should
pay. J Land Use Environ Law 23(1):1–37

GHK (2010) Opportunities for UK Business from Climate
Change Adaptation. GHK Consulting. Independent
report for the Adapting to Climate Change Programme
Department of Environment, Food and Rural Affairs
(DEFRA). http://www.greensuffolk.org/assets/Greenest
County/Adaptation/General/Business/Business-opport
unities-from-climateadaptation.pdf Accessed on 5 Dec
2015

GIZ (2012) The Advantages of Adaptation: Big Opportu-
nities for Small Business. Climate Change Adaptation
Innovation Opportunities for Indian Micro-Small and
Medium Sized Business (MSMEs). Deutsche Gesell-
schaft für Internationale Zusammenarbeit (GIZ) Gmbh.
New Delhi, 2012. https://www.giz.de/en/downloads/

Financial Market Services: Finance Flows for Climate Change Adaptation 9

http://link.springer.com/Adaptation (Wandera)
http://link.springer.com/Climate Change Adaptation (CCA) (Barinova and Roka)
http://link.springer.com/Climate Change Adaptation (CCA) (Barinova and Roka)
http://link.springer.com/Climate Change Effects Natural and Human Systems (Frederik)
http://link.springer.com/Climate Change Effects Natural and Human Systems (Frederik)
http://link.springer.com/Climate Change Impacts and Resilience (Garai and Nkue)
http://link.springer.com/Climate Change Impacts and Resilience (Garai and Nkue)
http://link.springer.com/Climate Change Planning (Down and Birchall)
http://link.springer.com/Climate Resilient Communities (Roka)
http://link.springer.com/Community Planning Opportunities (Heang and Birchall)
http://link.springer.com/Community Planning Opportunities (Heang and Birchall)
http://link.springer.com/Immediate Climate Vulnerabilities (MacDonald and Birchall)
http://link.springer.com/Immediate Climate Vulnerabilities (MacDonald and Birchall)
http://link.springer.com/Vulnerability (Ribeiro)
https://www.gov.uk/government/policies/climate-change-adaptation
https://www.gov.uk/government/policies/climate-change-adaptation
https://www.gov.uk/government/policies/climate-change-adaptation
https://ssrn.com/abstract=2881922
https://ssrn.com/abstract=2881922
https://cdkn.org/2013/03/news-board-members-sketch-out-an-operational-framework-for-the-green-climate-fund/?loclang=en_gb
https://cdkn.org/2013/03/news-board-members-sketch-out-an-operational-framework-for-the-green-climate-fund/?loclang=en_gb
https://cdkn.org/2013/03/news-board-members-sketch-out-an-operational-framework-for-the-green-climate-fund/?loclang=en_gb
https://cdkn.org/2013/03/news-board-members-sketch-out-an-operational-framework-for-the-green-climate-fund/?loclang=en_gb
http://www.greensuffolk.org/assets/GreenestCounty/Adaptation/General/Business/Business-opportunities-from-climateadaptation.pdf
http://www.greensuffolk.org/assets/GreenestCounty/Adaptation/General/Business/Business-opportunities-from-climateadaptation.pdf
http://www.greensuffolk.org/assets/GreenestCounty/Adaptation/General/Business/Business-opportunities-from-climateadaptation.pdf
https://www.giz.de/en/downloads/giz2012-climate-opportunity-study-en.pdf


giz2012-climate-opportunity-study-en.pdf Accessed
on 5 Dec 2015

Gupta S, Harnisch J, Barua DC et al (2014) Chapter 16-
cross-cutting investment and finance issues. In: Climate
change 2014: mitigation of climate change. Cambridge
University Press, New York

Haites E (2011) Climate change finance. Clim Pol
11(3):963–969. https://doi.org/10.1080/14693062.
2011.582292

Hess U, Sykora J (2005) Weather-based Insurance in
Southern Africa. The Case of Malawi. Agriculture
and Rural Development. Discussion Paper 13. The
World Bank

IIGCC, INCR, IGCC, AIGC, GIC (2013) Global Investor
Survey on Climate Change: 3rd Annual report on
Actions and Progress commissioned by the networks
of the global investor coalition on climate change.
https://www.ceres.org/resources/reports/global-investor-
survey-climate-change-2013 Accessed on 5 Dec 2015

Juergens I, Amecke H, Boyd R et al (2012) The landscape
of climate finance in Germany. Climate Policy Initia-
tive, Berlin Available from: http://climatepolicyi
nitiative.org/publication/german-landscape-of-climate-
finance

Klinsky S, Dowlatabadi H, McDaniels T (2012) Compar-
ing public rationales for justice trade-offs in mitigation
and adaptation climate policy dilemmas. Glob Environ
Chang 22(4):862–876

Lecocq F, Shalizi Z (2007) Balancing expenditures on
mitigation of and adaptation to climate change: an
exploration of issues relevant to developing countries.
The World Bank, Washington, DC

Levere A, Schweke B,Woo B (2006) Development finance
and regional economic development. corporation for
enterprise development. Available at http://cfed.org/
assets/documents/publications/Development_Finance_
Paper_July_2006.pdf. And LeRoy, G. “The Job Crea-
tion Shell Game.”(2013, January). Good Jobs First.
Available at http://www.goodjobsfirst.org/shellgame

Merk O, Saussier S, Staropoli C et al (2012) Financing
green urban infrastructure. OECD Publishing, Paris

Nakhooda S, Caravani A, Wenzel A et al (2011) The
evolving global climate finance architecture. Heinrich
Boll Stiftung and ODI, London

Nakhooda S, Watson C, Schalatek L (2013) The global
climate finance architecture. Overseas Development
Institute, London

OECD (2003) Glossary of statistical terms. https://stats.
oecd.org/glossary/detail.asp?ID=5901

Oxfam (2009) The New Adaptation Marketplace: Climate
Change and Opportunities for Green Economic Growth.
Oxfam America Inc. http://www.usclimatenetwork.org/
resource-database/the-new-adaptationmarketplace.pdf
Accessed on 5 Dec 2015

Pauw WP (2015) Not a panacea: private-sector engage-
ment in adaptation and adaptation finance in develop-
ing countries. Clim Pol 15(5):583–603

Pillay K, Aakre S, Torvanger A (2017) Mobilizing adapta-
tion finance in developing countries. CICERO report.
Anonymous (b) Press release: global climate change
investor groups publish report on investor practices relat-
ing to climate change. http://www.ceres.org/press/press-
releases/global-climate-change-investor-groups-publish-
report-on-investor-practices-relating-to-climate-change

Reichelt H (2010) Green bonds: A model to mobilize
private capital to fund climate change mitigation and
adaptation projects. Euromoney Handbooks. http://
worldbank.or.jp/debtsecurities/web/Euromoney_2010_
Handbook_Environmental_Finance.pdf. Accessed on 5
Dec 2015

Saunders A, Thomas H (1997) Financial institutions man-
agement. Irwin, Boston

Schalatek L, Nakhooda S, Barnard S et al (2012) Climate
finance thematic briefing: adaptation finance. Climate
finance fundamentals

Slack NE (2009) Guide to municipal finance.
UN-HABITAT

Smallridge D, Buchner B, Trabacchi C, Netto M, Gomes
Lorenzo J, Serra L (2013) The role of national devel-
opment banks in catalyzing international climate
finance. Inter-American Development Bank, Washing-
ton, D.C., Working Paper IDB-MG-148

StadelmannM, Roberts JT, Michaelowa A (2011) New and
additional to what? Assessing options for baselines to
assess climate finance pledges. ClimDev 3(3):175–192.
https://doi.org/10.1080/17565529.2011.599550

Torvanger A, Narbel P, Pillay K et al (2016) Instruments to
incentivize private climate finance for developing
countries. CICERO report

Trabacchi C, Mazza F (2015) Emerging solutions to
drive private investment in climate resilience. Climate
Policy Initiative. https://climatepolicyinitiative.org/publi
cation/emerging-solutions-to-drive-private-investment-
in-climate-resilience/

UNFCCC (2016). United Nations climate change transi-
tional committee for the design of the Green Climate
Fund. http://unfccc.int/cooperation_and_support/finan
cial_mechanism/green_climate_fund. Accessed 24 Aug
2018

UNFCCC B (2014) Glossary of climate change acronyms
and terms. In: United Nations climate change. https://
unfccc.int/process-and-meetings/the-convention/gloss
ary-of-climate-change-acronyms-and-terms. Accessed
24 Aug 2018

UNFCCC S (2014) UNFCCC standing committee on
finance 2014 biennial assessment and overview of cli-
mate finance flows report. In: United Nations climate
change. Available via https://unfccc.int/topics/climate-
finance/resources/standing-committee-on-finance-info-
repository. Accessed 24 Aug.2018

Wilbanks TJ, Sathaye J (2007) Integrating mitigation and
adaptation as responses to climate change: a synthesis.
Mitig Adapt Strat Glob Chang 12(5):957–962

10 Financial Market Services: Finance Flows for Climate Change Adaptation

https://www.giz.de/en/downloads/giz2012-climate-opportunity-study-en.pdf
https://doi.org/10.1080/14693062.2011.582292
https://doi.org/10.1080/14693062.2011.582292
https://www.ceres.org/resources/reports/global-investor-survey-climate-change-2013
https://www.ceres.org/resources/reports/global-investor-survey-climate-change-2013
http://climatepolicyinitiative.org/publication/german-landscape-of-climate-finance
http://climatepolicyinitiative.org/publication/german-landscape-of-climate-finance
http://climatepolicyinitiative.org/publication/german-landscape-of-climate-finance
http://cfed.org/assets/documents/publications/Development_Finance_Paper_July_2006.pdf
http://cfed.org/assets/documents/publications/Development_Finance_Paper_July_2006.pdf
http://cfed.org/assets/documents/publications/Development_Finance_Paper_July_2006.pdf
http://www.goodjobsfirst.org/shellgame
https://stats.oecd.org/glossary/detail.asp?ID=5901
https://stats.oecd.org/glossary/detail.asp?ID=5901
http://www.usclimatenetwork.org/resource-database/the-new-adaptationmarketplace.pdf
http://www.usclimatenetwork.org/resource-database/the-new-adaptationmarketplace.pdf
http://www.ceres.org/press/press-releases/global-climate-change-investor-groups-publish-report-on-investor-practices-relating-to-climate-change
http://www.ceres.org/press/press-releases/global-climate-change-investor-groups-publish-report-on-investor-practices-relating-to-climate-change
http://www.ceres.org/press/press-releases/global-climate-change-investor-groups-publish-report-on-investor-practices-relating-to-climate-change
http://worldbank.or.jp/debtsecurities/web/Euromoney_2010_Handbook_Environmental_Finance.pdf
http://worldbank.or.jp/debtsecurities/web/Euromoney_2010_Handbook_Environmental_Finance.pdf
http://worldbank.or.jp/debtsecurities/web/Euromoney_2010_Handbook_Environmental_Finance.pdf
https://doi.org/10.1080/17565529.2011.599550
https://climatepolicyinitiative.org/publication/emerging-solutions-to-drive-private-investment-in-climate-resilience/
https://climatepolicyinitiative.org/publication/emerging-solutions-to-drive-private-investment-in-climate-resilience/
https://climatepolicyinitiative.org/publication/emerging-solutions-to-drive-private-investment-in-climate-resilience/
http://unfccc.int/cooperation_and_support/financial_mechanism/green_climate_fund
http://unfccc.int/cooperation_and_support/financial_mechanism/green_climate_fund
https://unfccc.int/process-and-meetings/the-convention/glossary-of-climate-change-acronyms-and-terms
https://unfccc.int/process-and-meetings/the-convention/glossary-of-climate-change-acronyms-and-terms
https://unfccc.int/process-and-meetings/the-convention/glossary-of-climate-change-acronyms-and-terms
https://unfccc.int/topics/climate-finance/resources/standing-committee-on-finance-info-repository
https://unfccc.int/topics/climate-finance/resources/standing-committee-on-finance-info-repository
https://unfccc.int/topics/climate-finance/resources/standing-committee-on-finance-info-repository

	84-1: 
	Financial Market Services: Finance Flows for Climate Change Adaptation
	Definitions
	Introduction
	Climate Finance Flows
	Sources and Managers
	Public Sources and Managers
	Private Funding Sources and Intermediaries

	Financial Instruments
	Project Owners
	Project Type
	Climate Adaptation Financial Flows

	Key Issues
	Future Directions
	Cross-References
	References


