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Foreword
The scale of the climate change challenge that faces the international community is vast. Holding temperatures at 2°C above pre-industrial levels will require a transformation in production and consumption
processes across all countries. It will also necessitate significant support, especially to the most poor and
vulnerable people in developing countries, to strengthen adaptation measures and improve community
adaptive capacity.
In December 2010, governments came together at the United Nations Climate Change Conference to
move the climate agenda forward in a collective and comprehensive manner. They were successful at
adopting an agreement, the Cancun Agreement, which calls on governments to scale up financial support
to developing countries to better enable them to take climate action over the short and long term. The
agreement puts in place a solid foundation to address climate change and achieve green, low-emission
and climate resilient development.
In this global context, this guidebook is based on the premise that mitigating and adapting to climate
change are entirely compatible with pursuing development. The new sources of climate finance that are
available have the potential to deliver multiple development and climate benefits, including poverty
reduction and sustainable livelihoods, green employment, biodiversity conservation, carbon sequestration, sustainable water management, and enhanced ecosystem-resilience and ecosystem-based adaptation. But there is a significant risk that only a few large emerging economies and developing countries will
be able to fully seize these opportunities.
Developed countries have committed to raising $100 billion per year by 2020 to assist developing countries in addressing climate change. Even if this level of financing is raised, public expenditures alone will
be insufficient to adequately transform economies. It can, however, create a tipping point from which to
catalyse much larger scale private investment. This means using international public climate finance to
build enabling environments and remove domestic and foreign investment barriers in order to attract
and drive public and private capital toward pro-poor low-emission climate-resilient development.
UNDP believes that developing countries will face three key climate finance challenges in the coming
decade: (1) access to new and innovative sources of climate finance, (2) promotion of synergies between
development and climate finance, and (3) use and delivery of limited sources of public finance to catalyse
climate capital. Developing countries will require technical assistance to address these challenges, mitigate climate change impacts, and seize new opportunities associated with the transition to a low-emission climate-resilient society.
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This guidebook is offered as a primer to countries to enable them to better assess the level and nature of
assistance they will require to catalyse climate capital based on their unique set of national, regional and
local circumstances. It serves as a companion manual to a comprehensive UNDP toolkit on policy and
financing options to catalyse climate capital. It is also part of a series of UNDP publications that provides
guidance to national and sub-national policy makers to prepare, finance, implement, and report on
green, low-emission and climate-resilient development.
It is my hope that these publications will contribute to the ongoing discourse about the links between
development and climate change, and help provide policy makers with new insights and tools as they
seek to take steps to mitigate and adapt to climate change while pursuing national development goals.

Rebeca Grynspan
Associate Administrator

This guidebook is
offered as a primer to
countries to enable them
to better assess the level
and nature of assistance
they will require to
catalyse climate capital
based on their unique set
of national, regional and
local circumstances.
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Overview

Overview
DEFINITIONS

In the absence of a significant reduction in global greenhouse gas (GHG) emissions
from current levels between now and 2050, global average temperatures could rise by

Greenhouse gases
Greenhouse gases (GHG) are
those gaseous constituents of
the atmosphere, both natural
and anthropogenic, that
absorb and emit radiation
at specific wavelengths
within the spectrum of
infrared radiation emitted
by the Earth’s surface, the
atmosphere and clouds.
This property causes the
greenhouse effect.

4°C, and possibly more, by 2100. The world may have no more than 100–150 months to
dramatically change its energy supply trajectory and limit temperature rise to a ‘safe’
2°C. Moreover, even if the world immediately stopped emitting GHGs altogether some
of the predicted effects of climate change are now unavoidable, thereby making adaptation in many parts of the world a necessity. According to the latest findings of the
Intergovernmental Panel on Climate Change (IPCC, 2007), the world is already committed
to an increase in average temperatures by 0.5°C to 1°C until approximately 2035, after
which temperatures are likely to gradually increase and approach a 2°C increase (relative

Climate change

to 1990 levels) by 2050. There is a growing consensus that action to adapt to the impacts

Climate change refers to
any change in climate over
time, whether due to natural
variability or because of
human activity.

of climate change is as urgent as the need to reduce GHG emissions.

Adaptation

are considerable but not impossible to achieve. Global capital markets, representing

Adaptation refers to
initiatives and measures to
reduce the vulnerability of
natural and human systems
against actual or expected
climate change effects.

$178 trillion in financial assets (McKinsey Global Institute, 2008), have the size and depth

Fossil fuels
Fossil fuels are carbon-based
fuels from fossil hydrocarbon
deposits, including coal, peat,
oil and natural gas.

The financial sums involved in a rapid shift to a low-emission climate-resilient economy

to step up to the investment challenge. Rather than being a problem of capital generation, the key challenge of financing the transition toward a low-emission and climateresilient society is the redirection of existing and planned capital flows from traditional
high-carbon to low-emission, climate-resilient investments. Over the past few years, the
international community has developed a number of regulatory and market-based instruments to shift investments from fossil fuels to more climate-friendly alternatives. As a

Mitigation

result, investments in the sustainable energy market have grown from $22 billion in 2002

Mitigation refers to
technological change and
substitution that reduce
resource inputs and
emissions per unit of output.

to over $200 billion in 2010 (Pew, 2011); they could reach $400-500 billion by 2020.
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Summary
of Key Steps

Purpose of Guidebook
Only a limited number of developing countries are currently benefitting from these new financing
opportunities, as their markets are not yet in a position to attract climate investments. Contrary to the
view that a post-2012 global climate policy regime should focus on the largest GHG-emitting countries, this guidebook argues that a failure to provide fair access to climate finance to all developing
countries would have severe political, financial and climate change consequences.
Developing the capacity of low-income countries to create conditions that enable public and private
investment flows to address pressing environmental problems is a key priority to finance the transition toward a low-emission climate-resilient society. This guidebook on financing green, low-emission and climate-resilient development is designed to contribute to this vital objective.

Step 1
Identify priority
mitigation and
adaptation
technologies options

Target Audience
The principal audience for this publication is the public development practitioner at the national and
sub-national levels, as well as domestic and international experts involved in assisting governments
in catalysing finance for climate investment and sustainable development.

UNDP Framework to Catalyse Finance Toward Green,
Low-Emission and Climate-Resilient Development

Step 2
Assess key barriers to
technology diffusion

Building on UNDP market-transformation and development experiences for low-emission climateresilient technologies in over 100 countries over the past 20 years, this document outlines a four-step
methodology to assist developing countries select and deploy an optimal mix of public policies and
financing instruments to catalyse climate finance in line with national development priorities.

Step 3
Determine appropriate
policy mix

1

Step 1: Identify priority mitigation and adaptation technologies options

2

Step 2: Assess key barriers to technology diffusion

3

Step 3: Determine appropriate policy mix

4

Step 4: Select financing options to create an enabling policy environment
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Step 4
Select financing options
to create an enabling
policy environment
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Figure 1: UNDP framework to catalyse finance toward green, low-emission and
climate-resilient development
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Step 4: Select Financing Options to
Create an Enabling Policy Environment
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Financial
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Policy Mix
Policy financing

This will result in a blend of different public
and private funds.
International
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sub-national

X
X

Select
cornerstone policy

Select
supportive
information
and
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X
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This guidebook focuses on clean energy as illustrated in the four-step framework figure. However, this
framework can be as readily applied to most mitigation and adaptation technologies, including agricultural and ecosystems-based mitigation and adaptation technologies/solutions. It serves as an introduction and companion manual to a comprehensive UNDP toolkit Policy Instruments and Financing Options
for Low-Emission and Climate-Resilient Development (UNDP, 2011a). This toolkit applies the methodology
presented in this guidebook to a wide range of priority mitigation and adaptation technologies.
DEFINITION

Structure of the Report
Chapter 1 discusses the critical importance of ensuring fair access to climate finance across developing
countries, as well as creating synergies between development and climate finance to limit the rise of global
average temperatures to 2°C. Chapter 2 reviews possible policy instruments to catalyse climate capital.
Chapter 3 presents UNDP’s four-step framework to identify an appropriate public policy mix to attract and
drive capital toward green, low-emission and climate-resilient development. Chapter 4 reviews existing
climate change funding sources to design and implement the selected mix of public policies. Chapter 5
presents UNDP’s methodology to access, combine, and sequence various funding sources to implement
a selected policy mix and develop and transform climate markets. Chapter 6 concludes this guidebook
by applying the four-step methodology to four priority clean energy technologies: wind power, modern
cooking devices, energy efficient building, and low-emission vehicles.

Catalysing Climate Finance
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Ecosystem
Ecosystem is a system of
living organisms interacting
with each other and their
physical environment.
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Chapter 1

The Challenge of Universal Access to Climate Change Finance

●● 1.1 Capital Requirements to Finance the Transition to a Green, Low-Emission and

Climate-Resilient Society

●● 1.2 Synergies Between Mitigation, Adaptation and Development Finance
●● 1.3 Current Capital Flows to Finance the Transition to a Green, Low-Emission and

Climate-Resilient Society

●● 1.4 Providing Fair Access to Climate Finance for All Developing Countries
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Chapter 1: The Challenge of Universal Access to Climate Change Finance

1

The Challenge of Universal Access
to Climate Change Finance
This first chapter briefly reviews the capital requirements to finance the transition to a
green, low-emission and climate-resilient society, existing financial flows, and the critical
importance of providing fair access to climate finance to all developing countries in order
to avoid unmanageable climate change impacts and generate development dividends.

1.1

‘‘

... we may have only
100-150 months from
today to dramatically
change the world’s
energy supply trajectory
and avoid dangerous
climate change.

’’

Capital Requirements to Finance the Transition to a
Green, Low-Emission and Climate-Resilient Society

In the absence of a significant reduction in global emissions from current levels to levels expected in 2050,
world temperatures could rise by 4°C, and possibly more, by 2100 (IPCC, 2007). With the world planning
to invest approximately $7 trillion per annum in fixed-asset investments by 2020 (Project Catalyst, 2010),
radical measures must be urgently taken both on climate change mitigation and adaptation before we are
locked into potentially irreversible climate transformations, whose catastrophic impacts are expected to
substantially change the environment and our lives on this planet (Mignone and others, 2007).
The 2007/2008 Human Development Report (HDR) from the United Nations Development Programme
(UNDP) estimates that the international community will have to stabilize GHG concentration in the
atmosphere at 450 ppm (parts per million) of carbon dioxide-equivalent (CO2e) to limit global average
temperature increase to the 2°C stipulated in the Cancun Agreement under the United Nations
Framework Convention of Climate Change (UNFCCC). The HDR estimates that this would require a
50 percent reduction of GHG emissions by 2050 from 1990 levels (UNDP, 2007). To achieve this global
objective, the HDR recommends that developed countries cut GHG emissions by at least 80 percent by
2050, with 20–30 percent cuts by 2020. For major emitters among developing countries, it recommends
aiming for an emission trajectory that would peak in 2020 with 20 percent cuts by 2050. This is a contrast
to the UNFCCC Kyoto Protocol’s target of 5.2 percent emission reductions by the end of 2012, relative
to 1990 emission levels, by developed countries only. Given the magnitude of the effort required, a key
question is how much time is left to take viable action. Figure 1.1 addresses this question.
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Figure 1.1: Timing of mitigation efforts
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Source: Mignone and others (2007).

Figure 1.1 shows that the longer mitigation efforts are postponed, the greater the percentage decline rate
of emissions needed to achieve the same CO2e concentration level. Thus, the target concentration level of
450 ppm can be realized through emissions reductions of ~1.5 percent per year provided that reductions
begin in 2011. However, if actions are delayed by approximately 8 to 10 years, then the future declines
required to realize the target concentration level of 450 ppm will have to be greater than three percent,
a reduction rate widely regarded as beyond current technological means. This means that we may have
only 100-150 months from today to dramatically change the world’s energy supply trajectory and avoid
dangerous climate change.
We may have even less time to adapt to the impacts of climate change. A 2007 report from the Hadley
Centre predicts a surface temperature for the coming decade based on a global climate model (Smith,
2007). It warns that each year from 2010 to 2014, the world has at least a 50 percent chance of exceeding
the record high temperature set in 1998 (average global temperatures reached 14.54°C in 1998). Beyond
2014, the odds of breaking the temperature record rise even further. As climate change develops, largescale climate change impacts, such as extended droughts over large areas affecting water availability and
food security, become more likely. In addition to the economic impact, the social and political impacts
could be devastating, particularly if the risk of civil strife escalates as a consequence of competition over
scarce natural resources (WBGU, 2007). The next few years will be critical to developing the capacity of
the most vulnerable countries to adapt to climate change impacts and avoid the reversal of development
gains achieved over the past 50 years.
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United Nations Framework
Convention on Climate
Change (UNFCCC) —
adopted on 9 May 1992 in
New York and signed at the
1992 Earth Summit in Rio de
Janeiro by more than 150
countries and the European
Economic Community —
was created to achieve the
stabilization of greenhouse
gas concentrations in the
atmosphere at a level that
would prevent dangerous
anthropogenic interference
with the climate system.
It contains commitments
for all parties.

Kyoto Protocol
The Kyoto Protocol to the
UNFCCC was adopted at
the Third Session of the
Conference of the Parties
(COP) in 1997 in Kyoto. It
contains legally binding
commitments, in addition to
those included in the FCCC.
Annex B countries agreed to
reduce their anthropogenic
GHG emissions (carbon
dioxide, methane, nitrous
oxide, hydrofluorocarbons,
perfluorocarbons and
sulphur hexafluoride) by at
least 5 percent below 1990
levels in the commitment
period 2008-2012. The Kyoto
Protocol came into force on
16 February 2005.
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‘‘

Notably, we will
have to rapidly
disseminate mitigation
and adaptation
technologies that are
commercially viable and
accelerate research
and development
(R&D) efforts.

’’

DEFINITION

Resilience
Resilience refers to three
conditions that enable a
social or ecological system
to absorb change and not
fundamentally fall apart:
ability to self-organize, ability
to buffer disturbance, and
capacity for learning and
adapting.

Can the world achieve such a task? Reducing global CO2e emissions by 50 percent of 1990 levels by 2050
and adapting to climate change impacts will require revolutionary changes in production and consumption patterns in all economic sectors. Such global changes are critical to both safeguarding development
gains and enhancing the climate resilience of the development trajectories of developing countries.
Notably, we will have to rapidly disseminate mitigation and adaptation technologies that are commercially viable and accelerate research and development (R&D) efforts.
Achieving this transformation will require a dramatic shift in public and private investments from traditional energy supply sources and technologies to more sustainable climate-friendly alternatives. The
International Energy Agency (IEA) estimates that the capital required to meet projected energy demand
through 2030 in a non-carbon constrained world would amount to $1.1 trillion per year on average.
Approximately half of this will be required for developing countries, roughly evenly distributed between
the large emerging economies (China, India, Brazil, etc.) and all remaining developing countries. Additional
investment of close to $10.5 trillion ($510 billion per year over the next 20 years) over a business-as-usual
fossil fuel scenario is needed globally in the energy sector for the period 2010-2030 to ensure a 50 percent
chance of maintaining GHG concentration to less than 450 ppm CO2e (IEA, 2009).
As pointed out by the IEA (2009), additional investment is all too often understood as additional cost, and
climate change management is thus perceived as an extra development burden. However, the bulk of this
additional investment could generate attractive commercial returns. Energy bills in transport, buildings
and industry could be reduced by over $8.6 trillion globally over the period 2010-2030 and by $17.1 trillion over the lifetime of the investments, according to the IEA. These investments could also translate into
savings from air pollution control, estimated at up to $100 billion by 2030 compared with the business-asusual scenario (IEA, 2009). No single technology can provide all of the mitigation potential in any sector,
and the efforts advocated by the IEA in the energy sector will need to be supplemented by action in all
economic sectors to limit the increase of global average temperature to 2°C in a cost-effective manner.
As shown in Figure 1.2, all economic sectors show some potential for GHG emission reductions, with the
highest potentials in the buildings and agriculture sectors.
The global GHG abatement cost curve prepared by McKinsey & Company (2009) (Figure 1.1) indicates
that close to 10 GtCO2e (gigatonne of CO2e) could, in theory, be abated at negative cost, and close to
30 GtCO2e could be reduced at zero cost beyond business-as-usual by 2030. Figure 1.3 shows that all
regions can contribute to this effort. Notably, some of the most cost-effective GHG abatement options in
buildings and agriculture can be found in developing countries.1
In each sector, the Intergovernmental Panel on Climate Change (IPCC) has identified the key technologies that will need to be mobilized (see Table 1.1). As shown by the IEA in the 2010 Energy Technology
Perspectives report, many of these technologies are already commercially available or will become available for deployment within the next decade. The IPCC conducted a similar review of key adaptation
technologies and measures (see Table 1.2).

1

For the purposes of this report, the
term ‘developing countries’ refers to
countries that are neither members
of the Organisation for Economic
Co-operation and Development
(OECD) nor countries with
economies in transition (EIT).
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Figure 1.2: Global GHG abatement cost curve beyond business-as-usual 2030 (v2.1)
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Figure 1.3: Estimated potential for global mitigation for different regions in 2030
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Table 1.1: Key mitigation options by sector
Key mitigation technologies and practices currently
commercially available

Key mitigation technologies and practices projected to
be commercialized before 2030

Energy supply
[4.3, 4.4]

Improved supply and distribution efficiency; fuel switching
from coal to gas; nuclear power; renewable heat and power
(hydropower, solar, wind, geothermal and bioenergy); combined
heat and power; early applications of Carbon Capture and
Storage (CCS) (e.g. storage of removed CO2 from natural gas).

CCS for gas, biomass and coal-fired electricity generating
facilities; advanced nuclear power; advanced renewable energy,
including tidal and waves energy, concentrating solar and
solar PV.

Transport
[5.4]

More fuel efficient vehicles; hybrid vehicles; cleaner diesel
vehicles; biofuels; modal shifts from road transport to rail and
public transport systems; non-motorized transport (cycling,
walking); land-use and transport planning.

Second generation biofuels; higher efficiency aircraft;
advanced electric and hybrid vehicles with more powerful and
reliable batteries.

Buildings
[6.5]

Efficient lighting and day lighting; more efficient electrical
appliances and heating and cooling; alternative refrigeration
fluids; recovery and recycle of fluorinated gases.

Integrated design of commercial buildings including
technologies, such as intelligent meters that provide feedback
and control; solar PV integrated in buildings.

Industry
[7.5]

More efficient end-use electrical equipment; heat and power
recovery; material recycling and substitution; control of non-CO2
gas emissions; and a wide array of process-specific technologies.

Advanced energy efficiency; CCS for cement, ammonia, and iron
manufacture; inert electrodes for aluminum manufacture.

Agriculture
[8.4]

Improved crop and grazing land management to increase
soil carbon storage; restoration of cultivated peaty soils and
degraded lands; improved rice cultivation techniques and
livestock and manure management to reduce CH4 emissions;
improved nitrogen fertilizer application techniques to reduce
N20 emissions; dedicated energy crops to replace fossil fuel use;
improved energy efficiency.

Improvements of crop yields.

Forestry/forests
[9.4]

Afforestation; reforestation, forest management; reduced
deforestation; harvested wood product management; use of
forestry products for bioenergy to replace fossil fuel use.

Tree species improvement to increase biomass productivity and
carbon sequestration. Improved remote sensing technologies
for analysis of vegetation/soil carbon sequestration potential
and mapping land use change.

Waste
management
[10.4]

Landfill methane recovery; waste incineration with energy
recovery; composting of organic waste; controlled waste water
treatment; recycling and waste minimization.

Biocovers and biofilters to optimize CH4 oxidation.

Sector

Source: Adapted from Table SPM.3 in Metz and others (2010). Note: Key mitigation technologies and practices by sector. Sectors and technologies are listed in no particular order. Non-technological
practices, such as lifestyle changes, which are cross-cutting, are not included in this table but are addressed in paragraph 7 in SPM.3.

Comparatively limited information is available about adaptation benefits and costs. Furthermore, to date,
studies have provided a wide range of estimates for these benefits and costs, from $4 billion to $109 billion
a year (World Bank, 2010). The reasons for this are threefold: (1) the inability to attribute many observed
changes at local and regional scales explicitly to climate change; (2) the diversity of impacts and vulnerabilities across countries and within countries; and (3) the relatively small body of research that focuses on
climate change adaptation actions (US National Academy of Sciences, 2010).
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Table 1.2: Key adaptation options by sector
Food, fibre and
forestry (crops)
Drying/Drought

Increased rainfall/
Flooding

Warming/
Heat waves

Wind speed/
Storminess

●●

●●

●●

●●

Water resources

Development of new
drought-resistant varieties;
intercropping; crop
residue retention; weed
management; irrigation
and hydroponic farming;
water harvesting

●●

Polders and improved
drainage; development and
promotion of alternative
crops

●●

Development of new
heat-resistant varieties;
altered timing of cropping
activities; pest control and
surveillance of crops

●●

Development of windresistant crops (e.g. vanilla)

●●

●●
●●

●●

Industry, settlement
and society

Human health

Water demand
management
Soil moisture conservation
Conservation of
groundwater

●●

Enhanced implementation
of protection measures
including flood forecasting
and warning

●●

Water demand
management through
metering and pricing
Education for sustainable
water use

●●

Coastal defense design and
implementation to protect
water supply against
contamination

●●

●●

●●

Grain storage and provision
of emergency feeding
stations
Provision of safe drinking
water and sanitation

●●

Improved water supply
systems and coordination
between jurisdictions

Early-warning systems;
disaster preparedness
planning; effective postevent emergency relief

●●

Improved flood protection
infrastructure
Flood hazard mapping;
flood warnings

International surveillance
systems for disease
emergence
Strengthening of public
institutions and health
systems

●●

Early warning systems;
disaster preparedness
planning; effective postevent emergency relief

●●

Source: Parry and others (2007), Climate Change Impacts and Adaptation Priorities.

Although profitable adaptation investments exist for agriculture, water resources and other sectors,
preliminary research shows that it will cost to adapt and that the main rationale for investment in adaptation will most often be to avoid higher costs. The report of the Economics of Climate Adaptation
Working Group (ECA, 2009) estimates that losses avoided from early adaptation action considerably
exceed additional adaptation costs. In the locations studied, between 40 and nearly 100 percent of the
expected losses by 2030 (under high climate change scenarios) can be averted through cost-effective
adaptation measures that are already known and tested. For example, Figure 1.4 below reproduces the
results of the evaluation of a range of measures to protect Mali’s agricultural sector against drought
losses, and to promote climate-resilient agricultural growth. Some asset-based adaptation measures
(such as soil techniques, irrigation systems and the provision of additional water for cattle) would help
to ‘climate-proof’ yields and avoid loss from climate change. The Economics of Climate Adaptation
Working Group estimates that about three-quarters of the potential of these measures could provide
higher benefits than costs.
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●●

●●
●●

Assistance programmes
for especially vulnerable
groups
Improve adaptive capacities
Technological change
Emergency preparedness,
including early-warning
systems; more resilient
infrastructure; financial
risk management options
for both developed and
developing regions
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Figure 1.4: Impact of cash crops on ability to avert expected loss — Mali test case
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Source: From Economics of Climate Adaptation Working Group, “Shaping Climate-Resilient Development: A Framework for Decision-Making” (2009).

1.2

Synergies Between Mitigation,
Adaptation and Development Finance

While it is often useful to separately consider mitigation and adaptation activities given the differences
in constituencies, technical options and financial opportunities, at times it can also prove misleading and
counterproductive. As illustrated in the examples and case studies given in the following chapters of this
guidebook, the frontier between mitigation and adaptation activities can be extremely tenuous.
Clean energy development and water resources management provide a good example of the synergies
and trade-offs between mitigation and adaptation activities that could be overlooked by a strict segregation of adaptation and mitigation action. In most cases, clean energy development is regarded as a
mitigation activity, while water resources management is considered to be an adaptation issue. However,
energy and water are inextricably intertwined. In fact, water is the largest renewable source of electricity.
Hydropower accounts for roughly 15 percent of the world’s electricity, and in some countries it is the main
source of electricity: in Switzerland (60 percent), Venezuela (70 percent), Brazil (85 percent) and Norway
(98 percent). Figure 1.5 illustrates some of the interdependencies between water and energy.
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As Figure 1.5 shows, even when water is not the energy source for producing electricity, it is often essential to the task. Both fossil fuel and nuclear power stations need large amounts of water for cooling.
During droughts, nuclear power plants along French rivers such as the Loire have occasionally had to
shut down. Solar thermal power plants, which turn the sun’s heat into steam for driving turbines, also
need water to run.
The relationship between clean energy development and fresh water is reciprocal, as electricity is also
crucial to the supply of fresh water. Desalination of seawater, whether by evaporation or reverse osmosis,
is energy-intensive. In Saudi Arabia, this process is the largest consumer of energy. Pumping water to
where it is needed also relies on electricity.
Agriculture is another example of a key human activity that will be severely affected by climate change.
Sequestrating soil carbon through sustainable land management practices not only contributes to
climate change mitigation, but also can strengthen the adaptive capacities of vulnerable communities,
reduce biodiversity loss, enhance water conservation, and boost agricultural productivity and economic
growth. At the same time, as adaptation and mitigation strategies in agriculture are implemented, modifications to local agricultural practices aimed at maintaining production and income to alleviate the
potential negative effects of climate change may hamper mitigation efforts (e.g. land use changes, heavy
reliance on fertilisers, etc.).
A third example is the case of infrastructure and city design. Depending on its design, a city will be more
or less vulnerable to flood (because low-density cities need more land and are pressured to use all available land, including flood-prone areas) and heat waves (because a large city causes more urban heat that
increases night time temperatures). The way a city is designed affects transportation demands. Some
designs cater to the implementation of efficient public transportation, while others present challenges to
the process. A non-efficient system might lead to more emissions, whereas an efficient system could limit
the amount of emissions. It is therefore crucial for planners and decision makers to take into account both
adaptation and mitigation when designing a city.
Placing too much focus on individual mitigation or adaptation goals, without consideration of the side
effects and linkages to other goals, could lead to missed opportunities. For example, enacting new building
codes to improve the energy efficiency (EE) of buildings also provides an opportunity to increase the resilience of communities to extreme weather events (e.g. heat waves, cold spells, storms, earthquakes, etc.),
as the improvements required in building design and construction to improve their thermal efficiency
are very similar to those needed to increase their resilience to extreme events. Increasing the resilience
of buildings to extreme events can appear prohibitively expensive in the face of uncertainty about future
climate conditions. However, the investment case becomes much more compelling once energy savings
are considered. Furthermore, investment in energy efficient buildings can mobilize finance from carbon
markets, and this potentially rich source of financing would not be available if potential GHG-emissionreduction revenues were not taken into consideration when planning housing adaptation efforts.
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DEFINITION

Biodiversity
Biodiversity refers to the
variability among living
organisms from all sources
including, inter alia,
terrestrial, marine and other
aquatic ecosystems and
the ecological complexes
of which they are part; this
includes diversity within
species, between species and
of ecosystems.
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Figure 1.5: Interdependencies between water and energy generation

DEFINITIONS

Building codes/
regulations
Building codes/regulations
are laws that control the
construction or remodelling
of homes or other structures.
They are regulations that
are enforceable under the
police powers of the state and
locality controlling alterations,
construction methods and
materials, size and setback
requirement, use and
occupancy of all structures.
Building codes have specific
regulations covering all
aspects of construction and
are designed to maximize
the health and welfare of
the residents.

Energy efficiency
Energy efficiency is the ratio
of useful energy output of a
system, conversion process or
activity to its energy input.

Source: Pate and others (2007).

UNDP experience shows that the most cost-effective climate change measures are invariably those that
deliver both mitigation and adaptation benefits. Therefore, it is important to address climate change in
an integrated manner to maximize synergies and minimize trade-offs between mitigation and adaptation measures. Unfortunately, most climate change investments tend to look at either mitigation or
adaptation, but not both. They also rarely consider the possible side effects. A wide range of barriers
currently discourages the tighter integration of adaptation and mitigation efforts. For instance, two
different communities, energy practitioners and development practitioners, make decisions on mitigation and adaptation. Both actors operate across different sectors and on different spatial, temporal and
institutional scales. They also manage different budgets, and sometimes compete with one another for
resources. A key objective of public policy efforts to catalyse climate capital is the introduction of investment incentives that encourage the systemic review of possible synergies and trade-offs between mitigation and adaptation options.
UNDP experience also shows that aligning development and climate management goals is critical to
scale up climate investments. The necessary policy action to tackle climate change and catalyse climate
capital will meet with stronger public consensus and be more effective if it helps address local development issues, such as the provision of basic services, greater energy and food security, and employment. People in developing countries who lack basic services and economic opportunities are primarily
concerned with improving their living conditions. One critical factor affecting their livelihoods is whether
they have access to affordable and reliable energy services for household and productive uses. The lack
of clean and efficient sources of energy can limit access to clean water, prevent children from attending
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school regularly, expose communities to health hazards and restrict women’s choices and ability to
pursue fulfilling activities. Of the 1.2 billion people living on the equivalent of one dollar a day, 70 percent
are women. Because of their traditional responsibilities for collecting fuel and water, in many developing
countries women and girls would benefit the most from access to improved energy services. The time
and physical effort expended by women and girls to gather fuel and carry water seriously limits their
ability to engage in educational and income-generating activities (UNDP, 2004).
Improving access to energy in underserved areas and using low-emission technologies can address the
development needs of vulnerable populations while promoting a transition to green, low-emission and
climate resilient development. Thus, access to energy is strongly connected to the achievements of the
Millennium Development Goals (UNDP, 2010a). Increasing energy efficiency and unleashing the local
potential of renewable energy can also increase the energy security of developing countries. Of the 50
poorest countries in the world, 38 are net oil importers (Rossi and Lambrou, 2009). Oil and diesel make
up 10 to 20 percent of the total imports of 26 African countries; subsidies to fossil fuels are a major drain
on the public purse of a number of these countries.
Another key development-climate nexus is ecosystems management. Healthy ecosystems and the
services they provide are arguably as important as energy access for the poor. Ecosystems are the foundation for the natural processes of climate regulations and are a vital support for water quality, food
security, and flood protection, among others (UNEP, 2010; Ervin and others, 2010). The poor have the
least ability to change, if and when their way of life is threatened (i.e. least ability to relocate, change land
use, alter income source, etc.), yet they are the most vulnerable to ecosystems degradation. Conservation
or sustainable use of natural ecosystems can help buffer potential climate impacts through the provision
of key services such as water purification or soil stabilization. Investing in ecosystems conservation and
rehabilitation provide both local and global benefits, helping communities preserve their sources of livelihood, generate new sources of income, and adapt to a changing climate while reducing GHG emissions
from unsustainable land uses. Climate finance could prove a powerful force for ecosystems management
and the achievement of the MDGs in the coming years (see Chapters 4 and 5).
While it is critical to recognize the ‘additionality’ of climate finance over existing expenditure, it is also
imperative to develop synergies between climate and development finance to maximize the economic
and social returns of climate change investments. In turn, these synergies will strengthen policy and
public support for climate investments. An option to identify and promote such synergies is to mainstream climate change into national development plans and to prepare integrated low emission, climate
resilient development strategies.
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DEFINITIONS

Energy security
Energy security refers to the
various security measures
that a given nation, or the
global community as a whole,
must carry out to maintain an
adequate energy supply.

Additionality
Within the context of climate
finance, additionality refers
to the need for financing
above and beyond official
development assistance
(and other) allocated by
governments. Climate finance
should be ‘additional’ to other
funds that governments
earmark for development
assistance. The ‘additionality’
requirement ensures that
the total pool of funds for
development does not
decrease (through the
redirection of funds for x
to funds for y) as a result of
climate finance.
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1.3

‘‘

The shift to a green,
low-emission and
climate-resilient
economy frequently
involves higher upfront
capital costs, matched
by lower operating costs.
The UNFCCC (2008)
estimates that 80 percent
of the capital needed to
address climate change
issues will come from
the private sector —
both businesses
and consumers.

’’

Current Capital Flows to Finance the Transition to a
Green, Low-Emission and Climate-Resilient Society

The existence of significant potential, with many options already available and cost-effective, should
make a compelling case for businesses, private investors and households to independently adopt priority
mitigation and adaptation technologies. However, and as further discussed in the following chapters of
this guidebook, investment in seemingly straightforward mitigation and adaptation technologies faces a
range of barriers (see Table 3.3).
While potentially earning a good return on investment, most renewable energy and energy efficiency
investments require substantial upfront costs. The shift to a green, low-emission and climate-resilient
economy frequently involves higher upfront capital costs, matched by lower operating costs. The UNFCCC
(2007) estimates that 80 percent of the capital needed to address climate change issues will come from
the private sector — both businesses and consumers. Similarly, the IEA (2009) estimates that about 40
percent of the global additional investment needed in 2020 will come from households, 40 percent from
businesses, and the remaining 20 percent directly from governments.
Upfront investment for clean energy projects can be forbidding. Financial constraints faced by individual
consumers are often much more severe than actually revealed by national discount rates or long-term
interest rates. Implicit discount rates in industry are over 20 percent compared to less than 10 percent for
public discount rates, and 4 to 6 percent for long-term interest rates (WEC, 2004). In addition, households
or local governments might find it even more difficult than businesses to access limited credit should
they decide to make such an investment. This constraint will be felt even more acutely in developing
countries given the limited access to consumer credits in nascent financial markets. Furthermore, individual investors often lack access to information and sufficient expertise at the right time and right place
to evaluate investments. The most vulnerable segments of a population tend to have particularly high
personal discount rates as well as aversion to risks. Hence, poor farmers are unlikely to spontaneously
adopt climate-resilient cultivars in the absence of appropriate agricultural extension services and risk mitigation instruments such as crop failure insurance.
Because of these specific challenges, supportive public policies are typically required to facilitate adoption of even highly profitable low-emission climate-resilient development actions. Global capital markets,
representing $178 trillion in financial assets, have the size and depth to step up to the investment challenge (McKinsey & Company, 2009). Rather than a problem of capital generation, the key challenge of
financing the transition toward a low-emission society is to address existing policy, institutional, technological, behavioural and technical skill barriers to redirect existing and planned capital flows from traditional high-carbon to low-emission climate-resilient investments. Removal of these barriers can complement and maximise the impact of capital finance such as concessional loan finance.
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The international community has developed a number of complementary policy and financing instruments to shift investments from fossil fuels to more climate-friendly alternatives over the past few years.
The UNFCCC review of Annex I countries’ Fourth National Communications refers to more than 1,000 GHG
mitigation policies and measures (OECD, 2009). The private sector is reacting positively to both the strong
likelihood of policies that support low-emission development, and the financial pressures and incentives
to encourage a move in the same direction. Despite the turmoil in the world’s financial markets in 2008,
and the subsequent economic crisis, the past two years have witnessed continued strong investment in
clean energy technologies. According to The Pew Charitable Trusts (2011), in 2010 the clean energy sector
grew by 30 percent above 2009 levels to achieve a record $243 billion worth of finance and investment.
Over the medium to long term, and with the appropriate public sector support, private investment in
clean energy technologies is expected to reach $450 billion by 2012 and $600 billion by 2020 (UNEP, 2010).

Figure 1.6: Growth of private investment in clean energy
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Purchases of small-scale clean energy technologies (less than 1 megawatt) were a new and important
force, driving clean energy investment to record levels in 2010. Investment in small-scale projects among
G-20 members grew by 100 percent, doubling annual investment to $56.4 billion (Pew, 2010) and possibly
signalling a new paradigm in renewable power generation. However, a key issue with a number of these
new and innovative sources of finance is their acute regional and technological unevenness in availability
and use, with the bulk of these funds going to a few large emerging economies and to a small selection
of technologies. The European Union (EU), the United States (US), China, and a handful of large emerging
economies currently receive the bulk of both the new investment and the acquisition activity.
In 2007, investment in the least developed regions, such as Africa, was limited to asset financing of $1.3
billion — mainly for biofuel plants. Although an estimated 575 million people still rely on traditional
biomass in Africa (IEA, 2006), the region accounted for less than one percent of the total private investment in clean energy in 2007. Despite the existence of highly profitable opportunities in energy efficiency,
financial flows to the Middle East and Central Asia also remain very limited (see Figure 1.7).

Figure 1.7: New investment by region (2004-2008, $ billion)
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Even financial instruments specifically established to drive and attract financial resources for developing countries display the same geographical and technological biases. One notable example is the
Clean Development Mechanism (CDM). This project-based carbon mechanism was established under
the Kyoto Protocol to promote both sustainable development and GHG emissions reduction in developing countries.
The CDM has huge potential in terms of allowing developing countries to earn credits for their emission reduction projects and to sell these credits to industrialized countries. A World Bank study on the
potential for CDM in Africa concluded that 170 GW (gigawatt) of additional power-generation capacity
could be created in Sub-Saharan Africa through low-carbon projects eligible for CDM (De Gouvello, Dayo
and Thioye, 2008). This would equal roughly four times the region’s current modern-energy production.
However, the analysis of the existing CDM pipeline reveals that only a limited number of countries are
benefiting. Just five countries — China, India, Brazil, the Republic of Korea and Mexico — are expected to
generate over 80 percent of total CDM credits by 2012, and there is strong concern that this mechanism
could largely bypass Africa.
A similar situation is found for most new market-based sources of climate change finance (export credits,
green bonds, weather derivatives, etc.). This uneven access to financial resources could worsen in the
coming years as climate finance shifts from project-based approaches to scaled-up approaches such
as NAMAs (Nationally Appropriate Mitigation Actions), NAPs (National Adaptation Plans), programmatic
CDM, sectoral crediting and cap-and-trade systems in both industrial and developing countries (on a
voluntary basis) and as the number of global funds and innovative sources of finance multiply.

1.4

Providing Fair Access to Climate Finance
for All Developing Countries

It is sometimes argued that present investment flows correlate reasonably well with the distribution of
mitigation potential. However, failure to provide fair access to climate finance to all developing countries
will have severe economic, social, political, financial and climate change implications. In many cases, the
countries that receive the least public climate finance are the most vulnerable countries to climate change,
and have the lowest capacity to access new sources of finance to adapt to it. The inequity of this situation is
untenable and not only endangers a successful outcome of the present climate change negotiations, but
of all global governance negotiations.
Furthermore, universal access to climate finance should not just be limited to adaptation. A lack of mitigation financing for smaller developing countries would constrain the capacity of industries to capitalize on
low-cost opportunities in the most vulnerable countries to improve efficiencies as well as reduce GHG
emissions in a cost-effective manner. Cost-effective energy efficiency in the building sector, for example,
will not be harvested. This is particularly important over the next 5 to 10 years as low-income countries
are currently investing heavily in long-lived power generation and urban infrastructures. Limited access
to climate financial flows would lock these countries into high-emission development paths. This would
ultimately hinder their economic development as well as significantly constrain the world’s capacity to
limit global temperature increase to below catastrophic levels in the second part of the 21st Century.
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DEFINITIONS

Clean Development
Mechanism
The Clean Development
Mechanism (CDM), defined
in Article 12 of the Kyoto
Protocol, is intended to
meet two objectives: (1) to
assist parties not included
in Annex I in achieving
sustainable development
and in contributing to the
ultimate objective of the
convention; and (2) to assist
parties included in Annex I in
achieving compliance with
their quantified emission
limitation and reduction
commitments.

Bonds
Bonds can variously be
described as IOUs, loans or
debts. They are similar to
bank loans, but generally last
longer (from one year to over
30 years). When institutions,
companies, governments
and other entities want to
raise long term finance but
do not want to dilute their
shareholdings (or, indeed,
cannot issue share capital),
they turn to the bond
markets. The biggest investors
in the UK are the insurance
companies and pension
funds. They buy bonds to
generate return, offset their
liabilities, generate income or
diversify their portfolios.

Nationally Appropriate
Mitigation Action
Nationally Appropriate
Mitigation Action (NAMA)
refers to voluntary emission
reduction measures
undertaken by developing
countries that are reported
by national governments
to the UNFCCC. They are
expected to be the main
vehicle for mitigation action
in developing countries
under a future climate
change agreement, and can
be policies, programmes or
projects implemented at
national, regional, or
local levels.

Chapter 1: The Challenge of Universal Access to Climate Change Finance

Figure 1.8, prepared by Climate Interactive, is based on the C-Roads model and emphasizes the need for
universal access of developing countries to both mitigation and adaptation funding. The study shows
that if only a limited number of developing countries can access mitigation finance, developed countries
(including countries with economies in transition) would need to cut emissions by 95 percent of 1990
levels by 2050 (and large emerging economies by 75 percent) in order to limit global warming to below
2°C. Even in a best-case scenario, emission cuts of this magnitude are clearly unrealistic.

Figure 1.8: GHG emission trajectories under a business-as-usual climate finance scenario
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Source: Jones and others (2010). Note on the scenarios: Developed and developing A start in 2010 to reduce emissions by 95 percent and 75 percent,
respectively, by 2050, from 1990 levels. Developing B is business-as-usual.

New sources of climate finance for GHG emissions reduction and adaptation to climate impacts hold the
promise of leveraging a much greater volume of private resources. There is a significant risk, however, that
only a few emerging economies will be able to develop enabling policy environments and climate investment proposals robust enough to lay the foundation for international financial transfers, and that we will
see a repeat of the CDM experience in the absence of appropriate technical assistance for developing
countries to establish appropriate policies and incentives.
In the coming decade, UNDP believes that developing countries will face three key climate
finance challenges:
●● Access to new and innovative sources of climate finance
●● Promotion of synergies between development and climate finance
●● Use and delivery of limited sources of public finance to catalyse and direct much larger

private flows

Scenarios: Developed and developing A start
in 2010 to reduce emissions by 95% and 75%,
respectively, by 2050, from 1990 levels.
Developing countries will require technical
Developingassistance
B is BAU. dedicated to these issues in order to address these

challenges, mitigate climate change impacts and seize new opportunities associated with the transition to
a low-emission climate-resilient society. The present guidebook should enable countries to better assess
the specific technical assistance required to meet their unique requirements to catalyse climate finance.
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2
‘‘

Before making a
climate investment,
financiers will assess
a number of projectspecific (resources,
technology, skills,
energy intermediaries,
operations and
management, etc.) and
non-project-specific
risks (country risks,
size of the economy,
macro-economic
conditions, investment
policies, currency risk,
tax rates, proximity to
markets, technology,
supporting and delivery
infrastructure, etc.).

’’

Catalysing Capital Toward
Green, Low-Emission and
Climate-Resilient Development
This chapter presents a summary of the policy instruments currently used throughout the
world to finance green, low-emission and climate-resilient development. It summarizes
the objectives and application modalities of these various policy measures.

2.1

Key Policies to Create an Enabling
Environment for Climate Investing

A basic but important principle behind the promotion of climate investment is that climate investment
policies must tackle all the relevant factors that financiers assess when considering an investment opportunity. Any activities used to promote climate finance should be embedded within the broader investment framework.
Favourable climate investment policies cannot substitute for an overall positive investment environment.
Before making a climate investment, financiers will assess a number of project-specific (resources, technology, skills, energy intermediaries, operations and management, etc.) and non-project-specific risks
(country risks, size of the economy, macro-economic conditions, investment policies, currency risk, tax
rates, proximity to markets, technology, supporting and delivery infrastructure, etc.). A comprehensive
strategy to attract investment would seek to enhance capacity in all of these areas.
Additional targeted climate investment measures, however, will be required to overcome the fact that
many markets — and notably energy markets — contain significant distortions, in the form of favourable
tax treatment, regulatory privileges, or legacy monopolies. Every single energy system in use today has
required government incentives to overcome a number of barriers (Mendonca, Jacobs and Sovacol, 2010).
In essence, targeted measures are required to enable clean energy solutions to compete on an equal
footing with an established fossil fuels ecosystem. There are five principal types of barriers to clean
energy development:
●● Information/Behavioural (awareness, skills, habits, etc.)
●● Institutional (delays in administrative processing, etc.)
●● Technological (Intellectual Property Rights, etc.)
●● Regulatory (discriminatory policies, etc.)
●● Financial (upfront costs, etc.)
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Table 2.1 presents some common barriers to clean energy development; some are generic to all mitigation and adaptation options while others are more sector-specific.

Table 2.1: Common key barriers to clean energy development
Barrier

Description

1. Information/Behavioural barriers
Knowledge gaps

Consumers, lenders, developers, utility companies and planners, both in
developed and developing countries, often lack adequate information about
clean technologies, how to assess them, and how to implement them.

Reliability concern

Clean energy technologies might still suffer from bad press due to performance
concerns associated with earlier technology generations or inexperienced
service providers.

Lack of green champions

The lack of active promoters in favour of clean energy can be a drawback in
some countries compared to fossil fuel-based industries, which tend to have
well-organized lobbies.

Higher cost perception

Consumers often give greater weight to upfront costs compared to recurring
costs. Even if an investment is cost-effective over a few years, the necessity to
pay the initial investment costs may deter consumers.

‘‘

2. Institutional barriers
Limited capacity to
formulate green policies
and strategies

There may be limited capacity in assessing risks and opportunities,
engaging stakeholders in defining a vision articulating it into concrete policies
and strategies.

Weak policy
implementation and
enforcement

Government may not be in a position to implement cross-sectoral policies and
enforce existing standards. Limited administrative capacity may also delay
issuance of sitting license for clean energy plants and deter investment.

... targeted measures
are required to enable
clean energy solutions
to compete on an
equal footing with an
established fossil fuels
ecosystem. There are
five principal types of
barriers to clean energy
development.

3. Technical barriers
Lack of technical skills

There may be a lack of technical skills to install, operate and maintain clean
technologies.

Lack of certification
facilities

There may be a lack of national standards and certified operators to guarantee
the quality and safety of clean energy facilities and facilitate licensing/
permitting processes.

4. Regulatory barriers
Legacy energy policies/
regulations

Historical regulatory structures and policies in both developed and developing
countries often favour fossil fuels and nuclear power.

State monopolies
and power purchase
agreements

Where power utilities have a monopoly on electrical power production and
distribution, independent power producers may not be able to sell power to the
utility or to third parties through power purchase agreements.

’’

Discriminatory grid policies Some utilities may engage in discriminatory grid policies (higher prices for
transmission access for clean energy and/or remotely located facilities, etc.).
Administrative barriers

Multiple restrictions on location and construction for clean energy technologies
such as wind turbines due to concerns relating to noise, unsightliness, safety
and wildlife; or protracted approval delays.

Continued on next page
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Table 2.1: Common key barriers to clean energy development (cont.)
Barrier

Description

5. Financial barriers

‘‘

In many cases, policy
makers will need to
intervene in markets to
redress legacy distortions
and market barriers in
order to drive investment
flows toward lowemission climate-resilient
economic activity.

’’

2

Retrieved from http://www.ey.com/
US/en/Industries/Oil---Gas/Oil_
Gas_Renewable_Energy_
Attractiveness-Indices.

Split incentives landlords/
tenants

In the construction sector, for example, developers and builders are reluctant
to pay for initial clean energy investment that they might not be able to recoup
from tenants.

Higher risk management
costs

Because of perceived higher technology risks and return uncertainty, risk
management products (e.g. insurance, hedging products, etc.) are more
expensive for clean energy technologies.

Subsidies for conventional
fuels

The IEA has estimated that global annual subsidies for fossil fuels exceed $500
billion and allow fossil and nuclear energy to be sold at artificially low prices.

Lower returns on
investments

Returns on investment for clean energy projects can be lower or can be subject
to higher uncertainty than those for more conventional energy projects.

Higher upfront costs

Clean energy technologies are often more expensive than conventional
technologies and subject to longer payback periods. Available loan terms may
be too short relative to the equipment or investment lifetime.

Transaction costs

Transaction costs per kW (kilowatt) of capacity for clean energy technologies
are often higher because of the smaller relative size of the projects. Bank
regulations and investment policies, often designed for larger conventional
energy projects, can be inadequate or unsuitable for smaller, more numerous,
distributed clean energy projects.

The existence of legacy systems means that policies and regulations that govern the energy system as a
whole are critical. Alongside the structure and regulation of the power or energy sector, separate laws or
regulations governing planning and approval processes, regulation around infrastructure (grid and distribution) and so on, will all need assessment for clean energy technology. Clean energy incentives will also
have to be coordinated among national, regional and local governments. Similar situations can be found
for almost all key climate change management sectors, such as sustainable ecosystems management and
water resource management. In many cases, policy makers will need to intervene in markets to redress
legacy distortions and market barriers in order to drive investment flows toward low-emission climateresilient economic activity.
Even the largest financial incentives will not be effective unless appropriate, complementary regulatory
and institutional incentives policies are also in place. This is a point underscored in the renewable energy
(RE) Country Attractiveness Indices produced by Ernst and Young (2010).2 These are based on a range
of factors weighted to assess investment conditions, leading to a final country ranking. The Long-Term
Index is made up of infrastructure and technology factors, with planning and grid connection issues being
weighted 42 percent in the infrastructure segment (electricity market regulatory risk and access to finance
weighted 29 percent each). On the technology side, nearly 60 percent of the weighting is made up of
power off-take attractiveness (linked to power purchase agreements [PPAs]), resource quality and market
growth potential. Accordingly, a key task of policy makers seeking to catalyse finance will be to identify,
design and deploy an appropriate combination of public policies to change background conditions in the
investment environment to make climate sectors attractive opportunities for investors and businesses.
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2.2

A Taxonomy of Public Policies
to Catalyse Green Investments

It would be misleading to think of investors as wealthy institutions or individuals sitting on large piles of
money and looking for places to invest. Most of the wealth accumulated globally is deposited in pension
and insurance funds and must cover the cost of expected future payouts. Because of these future liabilities, fund managers are generally obliged to invest in very low-risk assets. Other investors, such as venture
capital funds, have higher risk appetites but will charge a higher premium in order to achieve an acceptable level of risk-adjusted return (see Chapter 3).
The objective of climate-investment policies is to create conditions for attractive investment risk/reward
profiles, adapted to different types of investors, either through reducing risks (stable policy context,
guarantee instruments, etc.) or increasing rewards (premium prices, tax credits, etc.). Figure 2.1 provides
a conceptual illustration of the approach. The figure illustrates a shift from a commercially unattractive
investment opportunity (right) to a commercially attractive one (top). This is achieved in two steps: first,
reducing the risk of the activity, for example through a regulatory policy such as guaranteed access to
the grid for independent power producers (IPPs); and second, increasing the return on investment, for
example, by creating financial incentives such as a premium price for renewable electricity through a
feed-in tariff (FiT).

DEFINITIONS

Market barriers
Market barriers are conditions
that prevent or impede the
diffusion of cost-effective
technologies or practices
that would mitigate GHG
emissions.

Feed-in tariff
Feed-in tariff refers to the
price per unit of electricity
that a utility or power
supplier has to pay for
distributed or renewable
electricity fed into the grid
by non-utility generators. A
public authority regulates
the tariff.

Figure 2.1: Creating attractive risk/reward profiles for green investment
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DEFINITIONS

Standards
Standards are a set of rules or
codes mandating or defining
product performance
(e.g. grades, dimensions,
characteristics, test methods,
and rules for use).

A broad range of public interventions to reduce investment risks or increase investment returns for lowemission climate-resilient technologies is presented below. For the sake of clarity, the present publication
categorizes the various climate policy options under three primary categories: capacity and informationbased instruments, regulatory instruments, and market-based instruments (MBIs). To enable a more
precise discussion of comparative advantages of a wide diversity of MBIs, it further divides MBIs into four
sub-categories.
Climate Policy Option Categories
Main categories

Stakeholders
Stakeholders are those who
have interests in a particular
decision, either as individuals
or as representatives of a
group. This includes people
who can influence a decision
(including decision makers),
as well as those affected by it.

Capacity and Information-Based Instruments
Regulatory Instruments
Market-Based Instruments (MBIs)
●
●
●
●

‘‘

To be effective, climate
policy measures not
only require that
consumers and investors
are well informed
on the meaning and
implementation
modalities of this
measure, but that
solutions fostered by
these measures are
actually available, and
that local professionals
involved in the
implementation of
these measures have the
appropriate skills.

Fiscal incentives (including direct subsidies)
Early market-development instruments
Debt-based and equity-based instruments
Trading instruments

The objectives and characteristics of each of these types of instrument are summarized below by category.
This is not a formal taxonomy, as there are many instances where their spheres overlap but it provides a
systematic framework for policy analysis. As an illustration of the wide variety of policy options to catalyse
capital, Table 2.3 lists over 150 key policies according to this taxonomy. While this list can come across as
forbidding, it is by no means exhaustive. Furthermore, each of the general policies listed in Table 2.3, such
as carbon tax or standards and labels, can be delineated in a number of ways depending on the unique
requirements of each context. The creativity of legislators, backed up by sound analysis that examines the
sector-specific and cross-sectoral implications of policy decisions, remains the only constraint to policy
innovation and development. Minimum appropriate technical and institutional capacity in government
regulatory and enforcement agencies, as well as in the private sector and a variety of other stakeholders,
is a prerequisite for the implementation of almost every instrument discussed in this guidebook.

Capacity and Information-Based Instruments
In a number of sectors — such as buildings, transport and agriculture — low-emission climate-resilient
technology adoption relies on consumption and investment decisions made by millions of scattered
consumers and business owners. This means they all have to be reached, informed and convinced of the
benefits of a given climate investment before significant changes can occur.
To be effective, climate policy measures not only require that consumers and investors are well informed
on the meaning and implementation modalities of this measure, but that solutions fostered by these
measures are actually available, and that local professionals involved in the implementation of these
measures have the appropriate skills.

’’
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Information and capacity development instruments aim at developing the general population’s
awareness and support for technologies through addressing existing knowledge, skills, and
perception barriers, as well as enhancing the technical skills required by sector professionals to
evaluate, market, install and operate clean technologies. To bring effective results, all levels of
information are important, including the following examples:
●● General communication campaigns on the issue of climate change and the related risks

and opportunities
●● In-school education programmes
●● Information and training of decision makers in the public and private sectors
●● Green accounting
●● Vocational training of professionals such as architects, contractors, builders, car repairmen,

clean energy installers as well as sales personnel
DEFINITION

●● Public disclosure requirements helping consumers to make more informed choices,

labeling of products (and services) according to their carbon content
●● Voluntary or mandatory audits to assess energy performance

Rebound effect

●● Individual guidance related to project design choices such as technology selection or

The so-called ‘rebound effect’
is the term used to describe
the effect that the lower
costs of energy services,
due to increased energy
efficiency, has on consumer
behaviour where efficiency
improvements are offset by
increases in energy service
consumption. There is still a
very active debate on how
significant the ‘rebound
effect’ might be in a variety of
situations (Herring, 2008).

choice of suppliers and contractors
●● Leadership programmes
●● Citizen advocacy and watch groups
●● Improved data collection and dissemination
●● Enhanced forecasting and preparedness capacity

Furthermore, information instruments are critical to improve the effectiveness of other policies.
Information instruments do not impose penalties for environmentally harmful behaviour per se, but
do enable more informed decisions and often exert moral pressure on individuals and organizations to
change behaviour. Ensuring broad understanding of the issue of climate change and the corresponding
risks and opportunities is a condition to ensure public acceptance and support of policies and investment
projects. Even when barriers are mostly related to perverse incentives that can be adjusted through regulatory changes, providing information and education may prove necessary for successful implementation
of the new regulations.
Apart from price signals, information and education programmes are also one of the key ways to influence
individual behaviours that are not linked to investment choices, such as temperature choices in buildings,
eco-driving, etc. They can also contribute to limiting the so-called ‘rebound effect’ in which consumers
use their energy savings to increase their level of comfort by consuming more energy, thus reducing the
overall environmental benefits. Research has shown that approximately half of the energy used in the
home depends on the behaviour of residents. As stressed by Janda (2009), “Buildings don’t use energy:
people do.”
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Rebound effect refers
to the result, after
implementation of efficient
technologies and practices,
of consumers taking back
part of their energy savings
for more intensive or
other consumption (e.g.
improvements in carengine efficiency lower the
cost per kilometre driven,
encouraging more car trips
or the purchase of a more
powerful vehicle).

Chapter 2: Catalysing Capital Toward Green, Low-Emission and Climate-Resilient Development

‘‘

Without full valuation
of less-tangible
natural benefits from
ecosystems, use will
remain unsustainable
and degradation
inevitable, leading to
the potential collapse
of important ecosystem
functions and services.

In recognition of the important role of information in bringing about change, more and more countries
have been developing local energy efficiency information centres. These centres offer impartial information on energy conservation and, usually, renewable energy to the general public and/or specific target
groups (e.g. housing associations, small business, farmers, schools, etc.), including advice on technology
solutions and useful contacts for implementation (installers, manufacturers, relevant authorities, funding
sources, etc.).
The 2004 World Energy Council (WEC) Energy Efficiency World Wide Review showed that of the 60 countries reviewed, 14 countries in Europe (of which nine are in the EU-15) have introduced local information centres, four in Asia (Australia, China, the Philippines and Viet Nam), three in Africa (Kenya, Mali and
Morocco) and one in the Middle East (Islamic Republic of Iran). Europe, the most active region in this field,
reported 750 centres with about 1,600 advisers (see Figure 2.2).

Figure 2.2: Local information centres
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Source: WEC (2004). Note: Number of local information centres and advisers per capita (/M - per million inhabitants).

In many countries the main climate change information and capacity gaps are not related to energy
use but to ecosystems management. As mentioned in Chapter 1, ecosystems play a key role in terms
of poverty reduction, adaptation and mitigation. Ecosystem-based adaptation and mitigation solutions are often extremely cost-effective. However, the global economic model and national accounting
currently does not account for all the essential benefits that nature provides to people (UNEP and SEI,
2010). The invisibility of biodiversity values has often encouraged inefficient use or even destruction of
this natural capital (TEEB, 2010). Without full valuation of less-tangible natural benefits from ecosystems,
use will remain unsustainable and degradation inevitable, leading to the potential collapse of important
ecosystem functions and services. Achievements in scaling up clean energy can be more than offset by
accelerating ecosystems degradation.
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Assessing the full economic values of ecosystems and complementing existing national accounts to
reflect depreciation of natural capital are critical in enabling decision makers to identify the root causes
of ecosystem degradation and to design incentive measures for their conservation and sustainable use
(Secretariat of CBD, 2011). Decision makers will need information about who is affected, and where and
when the changes will take place (TEEB, 2010).

Regulatory Instruments
Examples of Regulatory Instruments
●● Standards

‘‘

●● Bans
●● Licenses
●● Zoning laws
●● Property and access rights

Rules and regulations specify how something should be done, monitor to check that the rules are followed,
and enforce rules with penalties when they are not followed. Regulation can take many forms, including
standards, bans, licenses, zoning laws, and property and access rights. Regulations mandating results —
such as energy building codes for buildings, energy performance requirements for electric appliances and
vehicle fuel economy standards or renewable portfolio standards — can have a widely felt impact if they
are properly designed and enforced.
Figure 2.3 shows that combining a sound energy label with minimum energy performance standards
radically transformed the refrigerator and freezer market in the EU. The placement of energy labels on
domestic refrigerators and freezers was first introduced in Europe in 1995. There are seven different categories on the label representing a range of efficiency from A to G, with ‘A’ indicating the most efficient
model and ‘G’ the least efficient one. The label is mandatory, and must be displayed on the front door of
the appliance, including at the point of sale.
As shown in Figure 2.3, an average refrigerator sold in 2008 is 50 percent more energy efficient than a
model sold before the introduction of the EU energy label. The minimum energy performance standards,
which became mandatory in Europe as of 1999 as a complement to the EU label, also contributed to the
increase in efficiency shown in the figure.

Regulation can take
many forms, including
standards, bans, licenses,
zoning laws, and
property and access
rights. Regulations
mandating results —
such as energy building
codes for buildings,
energy performance
requirements for electric
appliances and vehicle
fuel economy standards
or renewable portfolio
standards — can have a
widely felt impact if they
are properly designed
and enforced.

’’
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Figure 2.3: Impact of energy label with minimum energy performance standards on the
refrigerator and freezer market in the European Union
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Similar results were reported in a study of China’s energy-efficiency standards. The study estimated
savings from eight new minimum energy performance standards and nine EE endorsement labels that
were implemented from 1999 through 2004 for appliances, office equipment, and consumer electronics.
It concluded that the measures estimated would save 200 terawatt hours (TWh) and 250 Mt of CO2 during
the first 10 years of implementation (Lin, 2002; Ogden, 2004).
Depending on the situation, rules and regulations can be administratively more straightforward to implement and can pose fewer political challenges than direct financial incentives. For example, it may be
easier to establish new energy-efficiency standards and remove obstacles in the planning-permission
process of renewable energy projects than to eliminate fossil-fuel subsidies or to reform water tariffs.
Regulations impose rules on behaviours and production, and as a result, they have costs for some and
benefits for others. However, the total benefits of efficient environmental regulations to some people can
greatly exceed the total costs to others. As an illustration, the US Office of Management and Budget (OMB,
2003) reviewed 107 major Federal rulemakings finalized over the previous 10 years (1 October 1992 to 30
September 2002). The estimated total annual quantified benefits of these rules range from $146 billion
to $230 billion, while the estimated total annual quantified costs range from $36 billion to $42 billion.
The report shows that in all areas of pollution regulations, the benefits outweigh the costs imposed on
industry and local government by more than a 10 to 1 margin (see Table 2.2).
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Table 2.2: Cost-benefit analysis of US environmental regulations (in 2001 $ millions)
Agency

Benefits

Costs

Agriculture

3,094 to 6,176

1,643 to 1,672

Education

655 to 813

361 to 610

Energy

4,700 to 4,768

2,472

Health and Human Services

9,129 to 11,710

3,165 to 3,334

Housing & Urban Development

551 to 625

348

Labor

1,804 to 4,185

1,056

Transportation

6,144 to 9,456

4,220 to 6,718

Environmental Protection Agency

120,753 to 193,163

23,359 to 26,604

Total

146,812 to 230,896

36,625 to 42,813

Source: OMB (2003)

Nonetheless, rules and regulations can be difficult policy tools to deploy efficiently in a number of situations. First, it is often necessary to have a deep understanding of the sectors and technologies to be regulated to ensure that they are effective and affordable. Generic standards might become rapidly obsolete
and inefficient as technologies evolve. Furthermore, they may discriminate against small market players,
nationally and internationally, who do not have adequate resources available to comply with legislation
and demonstrate compliance to regulatory authorities.
Regulations are also prone to capture by self-interest groups to redistribute wealth in their favour or block
new market entrants. It is not uncommon for historical power operators (former state monopolies, etc.)
to use their power of incumbency to mould government regulations in favour of large, centralized plants
and disadvantage small, IPPs (Mendonca, Jacobs and Sovacol, 2010). Regulatory measures can also prove
to be ineffective in countries with weak enforcement capacity and, in some worst-case situations, fuel
corruption by creating licensing businesses for regulatory authorities.
In addition, regulations can translate into prohibitively expensive transaction costs for investors. For
example, a recent publication from SunRun (2011) argues that inefficient local permitting and inspection processes add $0.50 per watt to the cost of residential solar installation and that standardizing local
permitting would transform residential solar. It would have the potential to deliver the equivalent of a
new $1 billion solar subsidy (over five years) in the US. Another example is in France, where the producer
must contact 27 different authorities at different political levels in order to install a wind power plant
(Mendonca, Jacobs and Sovacol, 2010).
Finally, regulatory instruments can sometimes be politically impossible to enforce.
It can be argued that the climate change crisis, despite all of its complexity, could be resolved
with three straightforward bans: (1) a ban on all new coal-fired power plants; (2) a ban on all new
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extractive logging concessions; and (3) a ban on all new settlements in hazardous areas, such
as flood-prone coastal areas. The track record of international and domestic climate change
negotiations should suffice as a commentary on the political feasibility and even desirability of such
regulatory approaches.
DEFINITIONS

As mentioned earlier, capacity and information-based instruments can greatly facilitate the adoption
and enforcement of regulatory measures. Similarly, MBIs can lessen resistance to new environmental
regulations by reducing the cost of compliance. The next section describes the main types of
financial incentives.

Subsidy
Subsidy refers to a
direct payment from
the government or a tax
reduction to a private party
for implementing a practice
the government wishes
to encourage.

Debt
Debt refers to securities such
as bonds, notes, mortgages
and other forms of paper
that indicate the intent to
repay an amount owed.
A cash payment of interest
and/or principal is made at
a later date.

Equity
Equity is an investment in
exchange for ownership of
a company entitled to the
earnings of a company after
all other investors (e.g. debtholders) have been paid.

Market-Based Instruments
Market-based instruments use price or other economic variables to provide incentives for polluters to
reduce harmful emissions. They seek to address the market failure of negative environmental externalities
either by incorporating the external cost of production or consumption activities through taxes or charges
on processes or products, or by facilitating the establishment of a market for the use of environmental
services. There is a huge array of MBIs. To facilitate their review, this section divides them into four main
sub-categories: fiscal incentives (including direct subsidies), early market development instruments, debtbased and equity-based instruments, and trading instruments.
Market-Based Instrument Categories
Fiscal Incentives
Early Market Deployment Instruments
Debt-Based and Equity-Based Instruments
Trading Instruments

Fiscal Incentives
There are three types of tax-related investments: corrective taxes, subsidy reforms, and tax incentives. In a
perfect world, the external cost of an unsustainable activity — on the environment and public health, for
example — would be reflected in the market price of goods and services, as would any common benefits
conferred by sustainable aspects of production, ultimately making climate investments relatively more
attractive. However, numerous unsustainable economic activities enjoy a price advantage, as the negative
spill-over effects of their production or consumption of goods on third parties (i.e. externalities) are not fully
reflected in market prices.
A solution to this problem is to ‘internalize’ the cost of the externality in the price of a good or service via a
variety of means, including a corrective tax (Pigou-type taxes).3 In addition to internalizing external costs,
environmental fiscal reforms are required to eliminate other price distortions created by market failures
(e.g. asymmetric/imperfect information) and market distortions (such as through subsidies).
Subsidy reform focuses on reducing, eliminating or redesigning harmful subsidies that promote inefficient
use of common resources in a number of economic sectors, including energy, agriculture, fisheries, forests
and water. Conventional energy subsidies are the single most important barrier to the growth of clean
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energy technologies today. The IEA estimates that global fossil fuel subsidies exceed $500 billion per year
(IEA, 2009). Their complete phase-out and reinvestment in clean technology subsidies would go a long way
to meet the additional investment costs for a rapid transition to a low-emission climate-resilient society.
Harmful agricultural and water subsidies in some parts of the world are another serious cause of food insecurity and vulnerability to climate change.
A third key function of tax-related environmental instruments is to help develop green technologies,
preserve valuable natural capital, and increase climate resilience through direct fiscal incentives, including
preferential tax treatment or exemptions. In addition to their price effects, the three types of tax-related
instruments (corrective taxes, subsidy reforms and tax incentives) have the potential to increase public
revenue, which can help to finance other policy instruments such as early market development instruments or debt/equity instruments.
The fiscal, environmental and poverty reduction benefits of tax-related instruments can go hand-in-hand.
Environmental taxes or removal of harmful subsidies can contribute to poverty reduction directly by
addressing environmental degradation issues that particularly affect the poor (such as air and water pollution) and indirectly by releasing resources that can be redirected towards priority social expenditures (OECD,
2005). However, this is not automatic. Although a large body of literature (OECD, 2005 and 2010; World Bank,
2005, Bredenkamp and Pattillo, 2010; Laan, 2010) shows that subsidies mostly benefit the wealthy, indiscriminately removing them can also hurt the poor. Removing subsidies on kerosene, which is used in some
countries for cooking, commercial and farming activities can disproportionally affect the poor and spark
public protests. It is important to pay special attention to the distributional impact of subsidy reforms. Some
cases might require targeted support programmes to mitigate the impact on the poor, either in the form of
direct subsidies or removal of regressive taxes such as VAT (value-added tax) on food. The on-going efforts
in Iran (Islamic Republic of) to remove extremely high energy subsidies illustrate an ambitious reform effort
that draws particular attention to the social concerns of removing subsidies (see Box 2.1).

Box 2.1: Removal of fossil fuel subsidies in Iran (Islamic Republic of)
Iran (Islamic Republic of) used to have some of the highest fossil fuel subsidies in the world, both
in relative and absolute terms. The Central Bank put the cost of the energy subsidies alone at $40
billion to $100 billion a year, relative to oil prices. The fossil fuel price supports totalled about
$4,000 a year for a family of four, more than the income of many Iranians, and turned the nation
into one of the most energy inefficient countries in the world.
At the end of 2010, Iran started a five-year plan to phase out subsidies for diesel fuel, kerosene,
natural gas and electricity and replace them with cash payments to the poor. After the fiveyear phasing out of subsidies, gasoline will sell domestically for 90 percent of the price in
the region, according to the legislation. The project has saved as much as $20 billion during
the first 12 months of subsidy cuts, down from an initial estimate of $40 billion. Two previous
administrations failed in their efforts to revise the subsidy system. In the 1990s, reform attempts
sparked public protests.
Iran aims to use 80 percent of the money saved through the subsidy-reform plan to provide cash
grants to its poorest citizens, and to support energy-intensive industries. Officials in Iran report
that about 60 million Iranians have already signed up to receive grants.

Source: OECD (2005); Nasseri and Alexander (2010).
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‘‘

In addition to their
price effects, the three
types of tax-related
instruments (corrective
taxes, subsidy reforms
and tax incentives)
have the potential to
increase public revenue,
which can help to
finance other policy
instruments such as early
market development
instruments or debt/
equity instruments.

’’

The scope for substitution across different fuels is another issue to consider (OECD, 2005). For example,
if kerosene becomes more expensive, households might switch to non-renewable fuel wood. This could
result in an increase in deforestation rates, as well as magnify the burden on women and girls to collect
fuel. Women and girls are also at higher risk and exposure to harmful pollutants from incomplete combustion of biomass (see Chapter 6). Environmental fiscal reforms can be difficult and face political challenges
worldwide for a variety of reasons, including the distributional impacts associated with reforms as well as
the interests of different constituencies.

Early-Market Development Instruments
Early-market development instruments consist of measures to boost clean technology development and
deployment through securing and boosting market demand. These tools take the form of compulsory
procurement requirements or direct grants. The most notable early-market development mechanism
is arguably the use of public spending to kick-start green market development. Public procurement
(construction of public buildings, development of transport infrastructure, etc.) represents a large proportion of government spending in developing countries. Governments can also foster green procurement
by commercial companies by requiring public institutions to meet specific energy efficiency targets and
to purchase a specific percentage of power from renewable energy sources.
In India, for example, the government (including public sector undertakings, the railways, airports, ports,
and defense establishments) is the single largest consumer of energy in the country. In 2002, the Prime
Minister called for all government organizations to reduce their energy consumption by 30 percent by
2007. In 2003, the IEPF (Institut de l’Energie et de l’Environnement de la Francophonie) implemented a
programme with the municipality of Bamako in Mali that resulted in the reduction of energy consumption
in public buildings by at least 43 percent.
The implementation of mandatory ‘green’ solutions in the public sector can have significant results.
●● The public sector can be directly responsible for a significant share of national emissions that will

be reduced as a direct result of the policies.
●● Public authorities can set examples for other consumers to follow. Conversely, not working on

reducing emissions related to its own activities could seriously undermine the credibility of any
public authority’s commitment to climate change mitigation.
●● Public authorities can, through their purchases and investments, help build markets for efficient

products and practices by increasing sales volume and market share, thus lowering unit costs.
This signals that sustainable production is secure and that risks can be taken to seek capital,
invest in innovation and realize economies of scale that reduce marginal production costs.
The main drawbacks of ambitious green procurement policies are their impact on the public purse and
their potential economic distortion effects, as environmentally and socially preferable goods and services
often cost more than less-sustainable alternatives. An option for developing countries is to focus green
public leadership programmes on cost-effective investments, such as improving energy efficiency in
public buildings. In some instances, even related to options that have negative and/or low costs, the
implementation of programmes might require policy changes.
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Some procurement rules can deter municipalities and public organizations from improving energy efficiency in public buildings. An example is a procurement rule that mandates the purchase of items with the
lowest upfront costs rather than items with the lowest overall costs. This type of rule potentially ignores
the environmental and social benefits associated with the lowest overall cost options. Changing these
rules is often a pre-requisite before any large-scale changes can take place (Schwarz, 2010). Changes will
also need to be made to regulations limiting the possibility of signing long-term contracts, such as energy
performance contracts (see case studies on energy efficient buildings in Chapter 6).
Finally, government can support early market development through a series of direct grants for R&D,
project development or industrial restructuring. Public support for R&D is still needed in a number of
areas. Even for fairly mature technologies such as wind power, dedicated research on premature aging
of equipment is necessary before transferring technologies developed for temperate conditions to arid
and semi-arid countries subjected to water resource constraints and wind storms. As for any other subsidy
scheme, the key drawbacks of direct R&D grants are their impacts on public resources and their potential
requirement of innovative financing solutions.

Debt-Based and Equity-Based Instruments
These instruments specifically aim to lower the risk of lending to and investing in green investment,
thereby attracting lower cost-of-capital finance from the private sector. Debt-based instruments include
the provision of credit lines to commercial finance institutions (CFIs) for on-lending to green investors; loan
guarantees to cover a portion of the risk of non-repayment of the loan principal; project loan facilities to
provide debt financing directly to projects where conventional CFIs are unwilling or unable to provide such
financing themselves; or soft loan programmes to provide debt capital at concessional interest rates.
Companies need equity to start up or grow their business, activities that generally cannot be debt-financed.
Furthermore, a minimum ratio of equity is required to secure commercial loans. Equity-based instruments
foster direct investment in companies or projects. They include tax credits, ‘first loss’ equity positions by public
investors in private equity funds, or deal-flow facilitation in the form of project development facilities (see
Chapter 5 for further information on innovative public private debt-based and equity-based instruments).
As with premium prices or direct grants, debt-based and equity-based instruments are popular with beneficiaries. While the risks they aim to address are real, so are their costs. As with early market development
instruments, long-term implications of debt-based and equity-based instruments on the public purse and
market distortions should be carefully assessed.

Trading Instruments
Trading instruments are used to create markets for a variety of environmental goods, including emission
phase out (emission-trading instruments), natural habitat conservation (Habitat Banking) and water quality
trading. Emission-trading instruments (ETIs) are fairly recent developments in international environmental
finance. However, they, and other tradable permit schemes, are increasingly being considered for the
management of natural resources and the environment. This is particularly so where regulatory approaches
have failed to arrest ongoing degradation or where the cost of traditional policy tools is prohibitive to
government or society in general. ETIs encourage behaviour through market signals rather than through
explicit directives. When applying ETIs, the focus is on achieving outcomes through the self-interest of firms
and individuals.
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Private equity
Private equity focuses on
later stage and more mature
technology or projects, and
generally expect to exit their
investment and make their
returns in a three to fiveyear timeframe.

Environmental
effectiveness
Environmental effectiveness
is the extent to which a
measure, policy or instrument
produces a decided,
decisive or desired
environmental effect.
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Emission-trading mechanisms, such as carbon cap-and-trade and baseline-and-credit systems, are
intended to minimise the cost of a given level of pollution abatement by creating property rights to emit,
administratively limiting the supply of permits to ensure that the emissions-target level is not exceeded
and distributing permits (either by auction or by direct allocation). Subsequently, a trade in permits is
allowed so that emitters lacking permits are forced to buy them from those with a surplus. Theoretically,
this should result in the marginal cost of abatement equalling the price of a permit within the scheme,
with emissions being cut by the most cost-efficient producers. As a general rule, the greater the degree of
heterogeneity amongst firms and the less site-specific the impacts of pollution, the greater the expected
gains from such mechanisms relative to traditional command-and-control regulations.
A critical factor in ETI success is a supportive institutional environment. While emission-trading instruments in general tend to be more cost-effective than regulations and standards, the lack of functioning
institutions can result in a market-based instrument being more costly to implement. It can also seriously
undermine the environmental effectiveness of ETIs. For example, serious concerns have been expressed
about the additionality of carbon emission reductions associated with project-based carbon mechanisms such as the CDM (see Chapter 4).
Table 2.3 lists some of the most widespread policy instruments that apply to the categories discussed
in Chapter 2.

Table 2.3: Summary of policy instruments to catalyse green, low-emission and climate-resilient investment
Policy Instruments/Stage
Capacity and
information-based

Research and
Development
(R&D)
●●

●●

Proof of Concept
& Scale-Up

Schemes to
–
improve data
collection
and climate
forecasting
capacity
Reliable
information
on ecosystem
impact scenarios,
including
threatened
species

Commercial
Roll-Out

Diffusion &
Maturity

–

●●
●●
●●
●●
●●
●●
●●
●●
●●
●●
●●
●●

Green Accounting
Institutionalized consumer/producer/community/policydecision maker awareness campaigns
Citizen monitoring and reporting schemes
Voluntary labels and certification schemes
Worker/farmer/professional retraining schemes
Carbon, water, biodiversity and other ecosystem services
risk disclosure
Ecological footprint assessments
Energy audits/smart meters
National/local regulations and incentives databases
Monitoring and reporting of subsidies
Public investment and expenditure reviews
Public registry of global environment goals and obligations

Continued on next page
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Table 2.3: Summary of policy instruments to catalyse green, low-emission and climate-resilient investment (cont.)
Policy Instruments/Stage

Research and
Development
(R&D)

Regulatory

●●

●●

●●

●●

●●

Regulatory
requirements
to incorporate
climate risk
information into
policy planning
and public
investment plans
(e.g. national
irrigation policy,
etc.)
Protection of
innovation
(copyright /
patents)
Redesigning
of intellectual
property rights
Payments
for access to
biodiversityresearch permits
Bio-prospecting
rights

Proof of Concept
& Scale-Up
●●

●●

Mandatory
energy insurance
programmes
Hazard insurance
programs to
cover risks from
adverse events
and floods on
investments in
coastal areas

Commercial
Roll-Out
●●

●●
●●
●●
●●
●●

Streamlined/
accelerated
permitting
Contractor
licensing
Equipment
certification
Interconnection
policy
Line extension
policy
Renewable
energy access
law

Diffusion &
Maturity
●●
●●
●●
●●
●●
●●
●●
●●
●●
●●
●●
●●
●●
●●
●●

●●

●●

●●
●●
●●

Fiscal
mechanisms

●●
●●

Capital gains tax
waivers
R&D tax credits

●●

Tax-free
development
zones

●●
●●
●●
●●

Accelerated
depreciation
Investment tax
credits
Production tax
credits
Modified
accelerated cost
recovery system

●●
●●
●●
●●
●●
●●
●●
●●
●●
●●
●●
●●
●●
●●
●●

Best Available Technology Requirements
Standards and mandatory labelling
Utility Regulations (Renewable Portfolio Standard [RPS], etc.)
Building codes
Priority sector lending regulations
Land zoning to protect climate sensitive ecosystem services
and public goods
Property laws and asset rights
Regional planning and water allocation
Climate-resilient and low-carbon infrastructure standards
Removal of trade barriers to climate technologies
Establishment of environment rights
Compliance standards aligned with water allocation plans
Water storage regulations
Development of conflict resolution mechanisms
(e.g. catchment forum resolving water-use conflicts)
Modification of protected area network planning and
coverage to include climate risks considerations: e.g.
implementation of strategic environmental zoning plan
Integration of criteria related to adaptation to global change
into the regular grant-making activities of government
authorities
Requirements to avoid, reduce, mitigate and offset impacts
on ecosystems through Environmental Impact Assessment
(EIA) legislation, endangered species legislation
Renewable transport fuel obligations
Mandatory emission caps and air quality directives
Trade reforms to support agricultural specialization and
virtual water trading
Phase-out of fossil fuel subsidies
Carbon tax
Water pricing reforms to encourage improved irrigation
methods and water techniques
Energy emissions taxes
Public benefit charges (e.g. utility customer charges)
Environmental levies on old cars, old refrigerators,
polyethylene bags, etc.
Fishery user levy
Ecological fiscal transfers
Phase-out of perverse irrigation/agricultural encroachment
subsidies
Phase-out of insurance subsidies for settlement in disasterprone areas
Waste disposal fees
Water consumption fees
Municipal rates rebates for creating conservation set asides
Clean energy production tax breaks
Income tax deductions for avoiding economic production
practices that undermine ecosystem resilience

Continued on next page
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Table 2.3: Summary of policy instruments to catalyse green, low-emission and climate-resilient investment (cont.)
Policy Instruments/Stage
Early market
development
mechanisms

Research and
Development
(R&D)
●●

●●

R&D grants
(e.g. to develop
climate resistant
varieties, etc.)
Inducement
prizes for
innovation

Proof of Concept
& Scale-Up
●●

●●

●●

National /
state / local
procurement
Advanced
market
commitment
Green power
purchasing

Commercial
Roll-Out
●●

●●
●●
●●
●●
●●

Debt and
equity finance
mechanisms

●●
●●
●●
●●

●●

Incubators
National
laboratories
Prizes
National/statefunded venture
capital (VC)
National/staterun VC

●●
●●
●●

Project grants
Venture loan
guarantees
Mezzanine/
subordinated
debt funds

●●

●●
●●
●●
●●

Environmental
market trading
mechanisms

–

–

–

Diffusion &
Maturity

Reverse
auctions/
requests for
contract
RPS/Green
Certificates
Renewable fuel
standards
Feed-in tariffs
Production
subsidies
Insurance/
financial
incentives
to promote
agricultural and
non-agricultural
diversification

●●

Public-private
emerging
technology
funds
Green bonds
Loan softening /
loan guarantees
Senior debt
funds
Technology
insurance
packages

●●

●●
●●
●●
●●
●●
●●

●●
●●
●●
●●
●●
●●
●●
●●
●●

●●
●●
●●
●●
●●
●●
●●
●●
●●
●●
●●
●●
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Project development grants
Net metering
Restructuring aid for industries
Negotiated and voluntary industry/investment agreements
Rural micro-finance facility for climate-resilient practices
Crop certification
Seed grants (e.g. diffusion of drought-adapted crop varieties
to vulnerable communities)

Technology transfer funds
National/state/local infrastructure funds
‘First loss’ public equity position in Public Equity Funds (PEFs)
Export trade credit
Microfinance
Sovereign/policy risk insurance
National/state/local energy service company (ESCO) funds
Agricultural insurance
Weather indices
Catastrophe bonds
Domestic compliance and voluntary carbon cap and trade
markets
Project-based carbon credits
National & multilateral carbon funds
Payment for ecosystems-based services
Conservation easements – payments for biodiversityconserving management practices
Payments for biodiversity-conserving business (organic/
green markets etc.)
Water trading (nutrient and salinity trading)
Fishing quotas
Tradable wetland mitigation credits
Habitat banking: tradable development rights
Voluntary biodiversity offsets
Tradable biodiversity credits
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●● 3.1 Adopting Policy Evaluation Criteria
●● 3.2 Designing an Optimal Policy Mix to Catalyse Capital

Step 1: Identify priority mitigation and adaptation technologies
Step 2: Assess key barriers to technology diffusion
Step 3: Determine appropriate policy mix
Step 4: Select financing options to create an enabling policy environment
●● 3.3 Preparing a Policy Roadmap
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3
‘‘

Policy makers must
balance environmental
objectives against other
political pressures and
manage trade-offs and
distributional effects
among stakeholders.

’’

DEFINITION

Non-Annex I/Annex II
Parties/Countries
Non-Annex I/Annex II Parties/
Countries refers to the
group of countries included
in Annex II to the UNFCCC,
including all OECD countries.
Under Article 4.2 (g) of the
Convention, these countries
are expected to provide
financial resources to assist
developing countries to
comply with their obligations,
such as preparing national
reports. Annex II countries are
also expected to promote the
transfer of environmentally
sound technologies to
developing countries.

Identifying an Appropriate Policy
Mix to Catalyse Capital
This third chapter provides a methodology to select and sequence an appropriate
mix of public policies to catalyse capital toward green, low-emission and climateresilient development.

3.1

Adopting Policy Evaluation Criteria

Policy making is the art of the possible. It is a balancing and negotiation exercise. Policy makers must
balance environmental objectives against other political pressures and manage trade-offs and distributional effects among stakeholders. International competition for investment is harsh. As capital is highly
mobile, investors will favour the sectors or locations that provide the best risk/reward profiles. Short-term
and overly complex public policies with limited effects on the profitability of investment projects are
unlikely to attract additional private financial flows. On the other hand, overly generous tax credits and
regulatory incentives in the form of exemptions from environmental or labour laws will create economic
distortions and harmful distributional effects.
To facilitate the review and evaluation of public policies to catalyse capital toward green, low-emission
and climate-resilient development, this guidebook proposes a policy analysis framework based on eight
criteria. The first four criteria reflect the views expressed by the business community (Hamilton, 2009;
Parker, 2009) on the need for public policies to be loud, long, legal and light. The next four criteria focus
on policy effectiveness from the taxpayer’s perspective: environmental effectiveness, cost effectiveness,
political feasibility including distributional effects, and institutional feasibility.
Public Policies to Catalyse Capital Toward Green, Low-Emission and Climate-Resilient Development
Business Perspective

Taxpayer Perspective

Loud: Policy effect on risk/reward profile

Environmental effectiveness: Environmental gains
delivered per unit of resources

Long: Policy stability and longevity

Cost effectiveness: Comparative costs of different
policy mixes

Legal: Credible means of enforcement

Political feasibility (including distributional effects):
Political implementation costs

Light: Policy clarity and simplicity

Institutional effectiveness: Capacity to implement
different mixes of policies
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Business Perspective

DEFINITIONS

Loud
As many clean energy technologies are currently not able to compete effectively with traditional forms of
energy due to a range of market distortions, public policies must substantially affect climate investment
risk/reward profiles if businesses are expected to respond. Incentives need to substantially lower risks
and/or make a difference to the bottom line to make investment more commercially attractive.
For example, the Kyoto Protocol’s CDM was established with the dual purposes of assisting non-Annex I
Parties (developing countries) to achieve sustainable development and assisting Annex B Parties (industrial countries and economies in transition) to achieve compliance with their quantified GHG emission
commitments. By putting a price on ecosystem services that were previously treated as free (absorption
of GHG and climate stabilization), the CDM was expected to act as a catalyst to channel direct investment
toward climate change technologies and practice. However, the actual CDM portfolio was initially dominated by projects to phase out industrial gases (HFC-23, etc.) with few development benefits, as opposed
to clean energy projects (CO2 reducing projects) with high development benefits such as renewable
energy and energy efficiency projects (Cosbey and others, 2005 and 2006).
The technology distribution of CDM projects reflected differences in profitability of carbon investments.
Carbon finance provides only an additional revenue stream that complements traditional revenue sources.
At a price cost of less than $15/tCO2, its impact can be marginal on projects aimed at energy efficiency
improvement, promotion of renewable energy, and bio-sequestration — processes that typically have
strong sustainable development benefits and can positively alter the medium-term energy trajectory of
countries, but have relatively low (or risky) immediate carbon benefits. On the contrary, CDM projects
focusing on industrial gases were relatively simple to design and implement and could generate excessively high rates of return (>500 percent in some cases). Through its initial design characteristics, the CDM
did not provide a signal loud enough to significantly alter the energy trajectory of developing countries.

Long
Given the generally higher upfront costs and longer payback periods of renewable energy technologies,
confidence in policy stability and clarity over circumstances that might lead to policy changes are important. Stability and duration are also important for building the supply chain and the necessary fabric of
energy intermediaries (importers, consultancy firms, assemblers, etc.).
In policy-dependent investment areas such as clean energy or natural-resource efficiency technologies,
confidence in policy stability and clarity over the circumstances of policy review are key decision-making
criteria for financiers. Unanticipated policy changes, or reviews of policy, may seriously damage confidence in the national market.
Depending on the policy track record of countries, policy provisions such as legislated ‘grandfathering’
clauses might prove critical to reduce perceptions of high policy risk. A ‘grandfathering’ clause is a guarantee that a set of policy conditions will continue to apply to investments made under those conditions,
notwithstanding subsequent policy changes.
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Annex I Countries/Parties
Annex I Countries/Parties
refers to the group of
countries included in Annex
I (as amended in 1998) to
the UNFCCC, including all
the OECD countries and
economies in transition.
Under Articles 4.2 (a) and
4.2 (b) of the Convention,
Annex I countries committed
themselves specifically to the
aim of returning individually
or jointly to their 1990 levels
of greenhouse-gas emissions
by the year 2000. By default,
the other countries are
referred to as Non-Annex I
countries.

Annex B Countries/Parties
Annex B Countries/Parties
refers to the countries
included in Annex B to the
Kyoto Protocol that have
agreed to a target for their
greenhouse-gas emissions,
including all the Annex I
countries (as amended in
1998) except for Turkey
and Belarus.

Economies in Transition
Economies in Transition
refers to countries whose
economies changing from a
planned economic system to
a market economy.

Energy efficiency
improvement
Energy efficiency
improvement refers to a
reduction in the energy used
for a given energy service
(heating, lighting, etc.)
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Legal
Compliance, and the consequences of non-compliance, are other critical factors for investors, and are
important aspects of assessing how serious the government is about implementation (i.e. how big is the
‘stick’ if things are not on track) (Hamilton, 2009). Fair and transparent enforcement is important for confidence in the policy regime. Clarifying the rules of the game and assuring the consistency and enforcement of relevant policies can substantially improve the risk/reward profile of a project. The clearer and
firmer the compliance regime, the stronger the signal that governments fully intend to meet stated goals.

‘‘

In policy-dependent
investment areas such as
clean energy or naturalresource efficiency
technologies, confidence
in policy stability
and clarity over the
circumstances of policy
review are key decisionmaking criteria for
financiers. Unanticipated
policy changes, or
reviews of policy, may
seriously damage.

’’

Light
Financiers consistently emphasize a preference for straightforward policies, support mechanisms and
regulations. The greater the complexity and number of variables, the higher the risk for investors and
the more likely that financiers will opt for the market with a more attractive overall regime. Generally,
financiers have to explain to their credit committees, in head offices which may be far from the country
concerned, how a support mechanism or regulatory environment works: if this process is complex, it is
likely to make things more difficult.

Taxpayer Perspective
Environment Effectiveness
Environmental effectiveness refers to the environmental gains delivered per unit of resource. Like cost
effectiveness, it can be expressed in the form of a ratio (environmental gain/resource use) and used to
numerically compare different policy options. Environmental effectiveness lies at the heart of the debate
about carbon trading systems versus carbon taxes. By capping total GHG emissions, GHG reduction targets
can prove extremely environmentally effective. On the other hand, advocates of carbon taxes challenge
the implementation feasibility and cost-effectiveness of cap-and-trade mechanisms (UNDP, 2007).

Cost-Effectiveness
As mentioned in Chapter 2, public policy instruments are not costless, and some of them can prove
extremely expensive. For example, subsidies are generally not the most economically efficient policy tool.
Where possible, it is generally more efficient to raise the cost of unsustainable activities through regulation or fiscal instruments that help price them at their true cost, making sustainable alternatives relatively
more attractive. Eliminating unnecessary non-economic barriers, such as administrative hurdles or trade
tariffs, can also ensure that support is as effective as possible. Hence, everything that can be done to first
reduce risks at low cost — such as addressing policy uncertainty, project delays because of slow public
processes, intellectual property concerns, weak laws enforcing contracts, inadequately informed players
in the chain of capital flow, costs of corruption, etc. — needs to be a first-order priority, before resorting to
more expansive public policy instruments, such as subsidies, currency hedging or loan guarantees.

Political Feasibility
It is generally easier to give than to take away. The creation of subsidies for climate investments is likely
to be popular and their removal by a subsequent administration highly unpopular. The difficulty of
reforming subsidies is practical and political: careful policy implementation is needed to offset undesired
secondary impacts, notably on the most vulnerable segments of the population, and a combination of
strong political will and compensatory policies may be necessary to overcome opposition from vested
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interests. Because of these complexities, it may be realistic to expect the implementation of politically
difficult policy instruments, such as the reform of property laws and phase-out of subsidies benefitting
powerful interest groups, to be a gradual process. This can be an important factor in sectors where investments need to be made in the short-term in order to preserve valuable natural resources or prevent the
lock-in of unsustainable capital.

Institutional Effectiveness
Some policy instruments are likely to take considerable amounts of time and effort to develop in countries that do not already have the resources and systems in place. For example, the major barrier to the
creation of new carbon taxes or the shifting of traditional fossil fuel tax-breaks onto clean energy substitutes may be the development of a country’s tax infrastructure. Indeed, the most significant issue facing
many lower-income economies is the low tax-base itself (OECD, 2010). In order for many policy measures
to be possible, supporting actions may be needed to ensure sufficient enabling conditions in the institutional and political environment. Different countries, for example, have a different range of capacities
to implement policies, and national circumstances can influence the general resilience of an economy to
cope with change.
Table 3.1 summarizes the main evaluation attributes of three main categories of policies discussed in this
guidebook. The third category of policies, MBIs, is broken down into four subcategories: fiscal instruments, early market-deployment, debt-based and equity-based instruments, and trading instruments.

Table 3.1: Policy evaluation criteria
Policy Effectiveness Criteria
From an investor’s perspective
Policy
Instruments Loud
Capacity
development
and information-based
instruments

Depend
on existing
capacity and
information
gaps

Regulations
Depend on
and standards regulation
design and
enforcement
capacity

From a taxpayer’s perspective

Long

Legal

Light

Depend on
needs and
consistent
funding

Limited requirements

Depend
on how
consumers
use the
information;
most
effective in
combination
with other
policies

Usually longterm and
certain

Legal by
nature

Depend
on design
but can be
straightforward

Environmental effectiveness

Cost-effectiveness

Political
feasibility

Institutional
feasibility

Depend on
how consumers
use the
information;
most effective
in combination
with other
policies

Potentially
low cost, but
depends on
programme
design

Depend on
cooperation
from special
interest groups

Depend on
research and
dissemination
capacity as well
as long-term
funding

Emissions level
set directly,
though subject
to exceptions.
Depend on
deferrals and
compliance

Depend on
design; uniform
application
often leads to
higher overall
compliance
costs

Depend on
regulatory
enforcement
capacity.
Subject to
‘regulatory
capture’ and
to corruption
‘licensing
business’

Depend on
technical
capacity;
popular with
regulators
in countries
with weakly
functioning
markets
and strong
enforcement
capacity

Continued on next page
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Table 3.1: Policy evaluation criteria (cont.)
Policy Effectiveness Criteria
From an investor’s perspective
Policy
Instruments Loud

From a taxpayer’s perspective

Long

Legal

Light

Environmental effectiveness

Cost-effectiveness

Political
feasibility

Institutional
feasibility

Fiscal
instruments

Depend on
level set and
enforcement
capacity

Less certain
than
regulations/
standards

Depend on
independence and
capacity of
legal system
but tend by
nature to be
amenable to
legal redress

Depend on
programme
design
but can be
relatively
simple to
understand
and explain

Depend on
ability to set
tax at a level
that induces
behavioral
change

Can be cost
neutral,
the overall
tax burden
can be kept
unchanged
by lowering
traditional
taxes at the
same time that
new, green
taxes are
introduced

Often politically unpopular;
careful policy
implementation is needed
to offset undesired secondary impacts;
compensatory
policies may be
necessary to
overcome opposition from
vested interests

Because of political sensitivity
and need for
compensatory
measures, may
be difficult to
enforce with
underdeveloped institutions

Early marketdevelopment
instruments

Depend on
level and
consistent
funding

Depend on
programme
design; less
certain than
regulations/
standards

Based on
contractual
arrangement
subject to
legal recourse

Depend on
design, but
can be kept
straightforward

Depend on
programme
design,
including
clear targets,
a baseline
scenario,
third party
involvement
in design and
review and
monitoring
provisions

Depend on
flexibility
and extent of
government
incentives,
rewards and
penalties. Can
be cost neutral
if savings from
phasing out
some ‘bad’
incentives
can be
reinvested to
support good
incentives

Popular with
recipients;
potential
resistance
from vested
interests. Can
be difficult to
phase out

Administrative
and technical
demands of
premium,
procurement
and direct
grant
monitoring
can be high,
and require
significant
number of
administrative
staff

Debtbased and
equity-based
instruments

Depend on
programme
design and
the degree
of risk

Generally
limited in
time and
purpose
(investmentspecific)

Based on
contractual
arrangements subject
to legal
recourse

Tend to be
complex
due to need
to define
precisely risk
apportionment

Depend on
eligibility
criteria and
market status

Depend on
level and
programme
design; can
be market
distorting

Popular with
recipients; can
be difficult to
phase out

Tend to be
complex to
administer
and require
qualified
administrative
staff

Trading
instruments

Depending
on project
design,
effect on
profitability
of underlying
projects
cannot
always be
accurately
anticipated
and used as
collateral to
secure loans

Depend
on political
willingness
to take on
long-term
abatement
commitments

Based on
contractual
arrangements by
specific
legislation
for credit
ownerships

Tend to be
complex due
to auditing
requirements
and tendency
to rig the
game

Depend on
project design;
concerns about
additionality
raised about
projectbased carbon
schemes

Can be very
cost effective
where the cost
of traditional
policy tools is
prohibitive to
government
or society in
general

Potential
resistance
from vested
interests.
Allocation
of emission
rights can
be politically
sensitive

Administrative
and technical
demands
to establish
and monitor
can be high,
and require
significant
number of
administrative
staff
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3.2

Summary
of Key Steps

Designing an Optimal Policy Mix
to Catalyse Capital

The optimal policy mix for the promotion of climate investment will not be the same everywhere:
industrial, emerging and developing countries have different resources, challenges, needs and priorities. Different country and clean technology market characteristics mean that there is no one-sizefits-all best policy approach.
In some cases, governments might need to enlarge (or scale down) their administrative and technical
capacity as a prerequisite for the implementation of policies that promote low-emission, climateresilient markets. In others, information-based and regulatory instruments will need to be implemented (or refined) before market-based instruments can be considered. It might also happen that
some existing policies (harmful subsidies, exemptions from environmental and labour laws, etc.) will
have to be removed (or re-adjusted) before investment-support policies for clean technologies can
be effectively implemented.

Step 1
Identify priority
mitigation and
adaptation
technologies options

The selection of the most appropriate mix of public policies to catalyse climate investment for a
given context will depend largely on the following conditions:
Step 2
●● Level of maturity of the targeted technology

Assess key barriers to
technology diffusion

●● Global market status
●● Country conditions, including the macro-economy, the existing policy framework,

institutional structures and the maturity of the financial system
●● Specific national barriers to the targeted technology

Step 3

Although a broad range of public interventions can be used to attract investment toward green, lowemission and climate-resilient development, only a very limited number of policy options are likely
to apply to a targeted technology for a specific market in a given location. This guidebook suggests a
four-step approach to identify an appropriate sub-set of suitable policy options:

Determine appropriate
policy mix

Step 4

1

Step 1: Identify priority mitigation and adaptation technologies options

2

Step 2: Assess key barriers to technology diffusion

3

Step 3: Determine appropriate policy mix

4

Step 4: Select financing options to create an enabling policy environment
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Select financing options
to create an enabling
policy environment
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Figure 3.1: UNDP framework to catalyse finance toward green, low-emission and
climate-resilient development

Step 1: Identify Priority Mitigation and
Adaptation Technology Options
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1
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Step 2: Assess Key Barriers to
Technology Diffusion
Barriers to technology diffusion
Behavioural
barriers

X

Institutional
barriers

Lighting
Insulation
Heating
Fuel efficiency
Product redesign
Machinery upgrade

Biomass
Wind turbine
Relocation
Electric car

Step 4: Select Financing Options to
Create an Enabling Policy Environment

Regulatory
barriers

X

Financial
barriers

X

Technical
barriers

Step 3: Determine Appropriate
Policy Mix
Policy financing

This will result in a blend of different public
and private funds.
International
Public
funds

Select
supportive marketbased instruments

X

Environmental
market finance
Private
funds

National and
sub-national

X
X

Select
cornerstone policy

Select
supportive
information
and
regulatory
instruments

X

Underlying finance
Identify finance for underlying investment
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Step 1:

Step 1
Identify priority
mitigation and
adaptation
technologies options

Identify Priority Mitigation and
Adaptation Technologies Options
Step 1 begins with a technology prioritization process. UNDP’s experience in supporting sustainable
development over the past decades shows that the most important factor in determining policy and
investment success is the alignment of proposed activities with national and local priorities and needs.
As mentioned in Chapter 1, policy makers may elect to develop an integrated green, low-emission and
climate resilient development strategy to achieve such an alignment, as illustrated in Figure 3.2.

Figure 3.2: Green, low-emission and climate resilient development strategies

Step 2
Assess key barriers to
technology diffusion

Step 3
Determine appropriate
policy mix

Develop partnership and coordination structure

Step 4

Prepare climate change scenarios
l Climate scenarios
l Vulnerability scenarios
l GHG emissions scenarios

Select financing options
to create an enabling
policy environment

Identify mitigation and adaptation options
l Identify priority
l M&A options through a multi-stakeholder consulative process

Assess priority climate financing needs
l Undertake cost-benefit analysis of priority options
l Identify financial flow requirements
l Identify policy and financial options

Prepare comprehensive green, low-emission and climate-resilient roadmap

Source: Adapted from UNDP (2009a).
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The present guidebook is part of a series of manuals, guidebooks and toolkits that support the preparation of integrated green, low-emission and climate resilient development strategies (UNDP, 2011b). As set
out in Figure 3.2, UNDP’s technical assistance for green, low-emission and climate-resilient development
strategies has a number of different components to assist policy makers in prioritizing mitigation and
adaptation activities (UNDP, 2009a):
●● Develop coordination structures that bring together key stakeholders (government, business, com-

munity) and allow for a participatory approach to planning that accounts for synergies and trade offs
●● Plan for both the short term and the long term, up to 50 plus years, to provide the necessary horizon

to catalyse certain investment types
●● Develop climate change vulnerability scenarios that help identify activities resilient to a range of

climate outcomes
●● Identify and prioritize mitigation and adaptation activities for efficient planning and use of resources

A number of multi-criteria decision-making tools are available to help countries identify, evaluate and
prioritize technological means for both mitigation and adaptation, not only from the perspective of
GHG reductions but also in accordance with broader national development goals. A possible tool to
conduct such a prioritization exercise is the UNDP/UNFCCC Handbook for Conducting Technology Needs
Assessment for Climate Change (2010) and its associated suite of decision-making instruments (TNAssess,
ClimateTechWiki, etc.).
Although focusing more particularly on mitigation technologies, a number of economy-energy models
are also available to assess, evaluate and prioritize different technology options. Table 3.2 summarizes two
of the most widely used models for national energy policy formulation included in national communications to the UNFCCC.

Table 3.2: Examples of economy-energy models
Model

Type

Data Inputs

Model Outputs

LEAP —
Long Range
Energy
Alternatives
Planning
System

Bottom-up,
Accounting
Framework

Least data intensive — data needs
include macroeconomic variables
and energy supply and demand
data. Model includes the Technology
and Environmental Database (TED),
which has energy technology data
for performance and cost as well as
environmental impacts for many
technologies. Model also includes
IPCC emission factors and energy
and GHG baselines.

Integrated energy and GHG scenarios
— showing interactions between
different policies and measures,
transformation analysis, social cost
benefit analysis.

MARKALMARKet
Allocation

Bottom-up,
Optimization
Model (there
are also a
number of
hybrid MARKAL
models such as
MARKAL-TIMES)

Technology cost and performance
data, input cost and price elasticity
supply side data (e.g. fuel), market
demand-side data, emission
inventory and emission factors.

Integrated energy economy and GHG
scenarios — estimates of energy
prices and demand, marginal value
of technologies within the system,
fuel and technology mixes, GHG
emissions and mitigation costs,
optimizes investment in the economy
and maximizes consumer welfare.

Source: Averchenkova (2010).
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Figure 3.1 illustrates Step 1 through an example national marginal abatement cost curve (MACC). When
used in combination with complementary decision-making tools, MACCs can be powerful means for
assessing, prioritizing and communicating measures of emissions abatement. In particular, MACCs enable
countries to identify measures that can be taken with negative or modest cost and those that can be
captured relatively quickly. Many economy-energy models can automatically generate MACCs. Simple,
widely available spreadsheet-based MACC calculators can also help create MACCs.

Step 1
Identify priority
mitigation and
adaptation
technologies options

Step 2
Assess key barriers to
technology diffusion

Box 3.1: Creating marginal abatement cost curves
Marginal abatement cost curves (MACCs) compare the merits of competing carbon reduction
projects and competing technologies. Marginal abatement costs (MAC) can be formed around
different investment criteria, but the most widely used approach is to use project Net Present
Values (NPV). The NPV is the net of the initial cash outlay of a given investment and the present
value of all other cash flows. It enables businesses or public policy makers to compare the return
of different investments. The calculations can be easily made using spreadsheet software’s inbuilt present value (PV) function. In Excel, the syntax for this is as follows:

Step 3
Determine appropriate
policy mix

NPV = Project cost + PV (discount rate, evaluation period, annual benefit/cost)
The marginal abatement cost is then the NPV divided by the carbon saved by the project over
the same period (the annual carbon savings multiplied by the evaluation period). Negative MAC
values signal a project that pays for itself over the evaluation period, while positive MACs cost
money over the given period and need to be compared to the cost of inaction (carbon price) or
ethical/marketing valuations to judge whether to proceed or not.

Step 4
Select financing options
to create an enabling
policy environment

Source: How to Create Marginal Abatement Cost Curves in Excel (2010).

However, MACCs focus essentially on technology costs and do not capture other costs of implementation such as identifying and addressing behavioural, technological, political, institutional, perceptual and
financial barriers to technology transfer. These additional barrier removal costs can often substantially
alter the easily understandable, but potentially misleading, priority order conveyed by a MACC. The identification of these barriers constitutes the second step of the UNDP four-step methodology.
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Step 2:

Assess Key Barriers to Technology Diffusion

‘‘

... there is very seldom,
if ever, only one
market barrier
preventing the
adoption of a
clean technology.

’’

Step 2 consists of identifying existing market barriers for the adoption of priority mitigation and adaptation measures. In each country and for each market, a sound understanding of the market barriers to
be addressed and of the strengths and limitations of the proposed measures will be required for any
particular market transformation exercise to succeed. Based on UNDP experience in market transformation for climate change technologies in about 140 countries over the past 20 years, there is very seldom,
if ever, only one market barrier preventing the adoption of a clean technology. As a precondition to any
technology transfer effort, policy analysts and decision makers will need to thoroughly review national
conditions and priorities, and establish the extent to which existing policy frameworks, behavioural standards, beliefs and skills are aligned with climate investment objectives. In other words, what incentives
and disincentives relevant to clean technologies do they already create? Such an analysis should engage
all stakeholders, including representatives from the private sector, worker unions, civil society organizations, and local communities directly impacted by the proposed technological change. Preparing a simple
checklist of enabling conditions/key stakeholders as shown in Table 3.3 could facilitate the planning and
implementation of this barrier analysis exercise.
Public policies do not operate in a vacuum. As a corollary to the observation made earlier that there is very
seldom, if ever, only one market barrier preventing the adoption of a clean technology, UNDP’s experience
in market transformation demonstrates that a single policy measure is very unlikely to effect change in
the absence a range of complementary information efforts, regulations and financial incentives. Similarly,
there is not a single particular measure, or mix of measures, that can be considered as the most effective
choice in all circumstances. Policies should be adapted to local circumstances such as the climate, demography, structure of economic activities and level of decentralisation of a country, as well as a country’s
energy and fiscal context, degree of market development for low carbon products and services, etc.
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Step 1
Identify priority
mitigation and
adaptation
technologies options

Table 3.3: Barrier analysis checklist
Key enabling conditions

Key stakeholders

Macro-economic conditions

●●

●●
●●
●●
●●
●●

Economic and political stability
Low restriction on foreign direct investment (FDI)
Import/export tariffs
Fossil fuel subsidies
Etc.

Institutional and regulatory conditions
●●
●●
●●
●●

Relevant institutions in place and with
sufficient capacity
Ease of obtaining necessary permits and licenses
Legacy energy monopolies and policies
Etc.

Social and behavioural conditions
●●
●●
●●
●●

●●

●●
●●

●●
●●
●●

Development status of financial markets
Access to project financing, financial de-risking tools
(guarantees, hedging facilities)
Involvement of institutional and social investors in
green technologies
Etc.

Catalysing Climate Finance

National, provincial and local governments
International and national chambers of commerce
and private sector association
Academia, civil society organizations (CSOs)

Step 2

●●
●●
●●

●●

●●

Condition of physical infrastructure
Presence of energy and natural resource
management intermediaries (component suppliers,
assemblers, operation and maintenance)
Existing green technologies under
commercialization
Etc.

Financial conditions
●●

●●

Size and demographic of skilled labour pool
Perception related to climate change, green energy
and energy efficiency
Strength and capacity of civil society organizations,
worker unions and citizen groups
Etc.

Technical conditions
●●

●●

●●

Assess key barriers to
technology diffusion

National, provincial and local governments
International and national chambers of commerce
and private sector association
Academia, CSOs

Step 3

Government education institutions, academia,
trade unions, CSOs

Determine appropriate
policy mix

Engineering associations, technical infrastructure
departments, utilities, academia, international and
national chambers of commerce

Step 4
Select financing options
to create an enabling
policy environment

Government financial institutions, banks, financial
intermediaries; institutional investors, international
and national chambers of commerce and private
sector associations
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Step 3:

Determine Appropriate Policy Mix

DEFINITION

Project Finance or
Limited Recourse Finance
Project Finance or Limited
Recourse Finance refers to
debt borrowed for a specific
project. The amount of debt
made available will be linked
to the revenue the project
will generate over a period
of time. This amount is
then adjusted to reflect
inherent risks.

‘‘

... there is very seldom,
if ever, only one
market barrier
preventing the
adoption of a
clean technology.

’’

The existence of ‘legacy systems’ means that policies and regulations that govern, for example, the energy
system as a whole, are critical. Alongside the structure and regulation of the power or energy sector, separate laws or regulations governing planning and approval processes; regulation around infrastructure
(grid and distribution) etc., will all need assessment and possible amendment for clean energy technology.
In order to create an enabling environment for clean technologies, an appropriate combination of information, regulatory or financial policies will be needed to change the entire investment framework. For
example, a financial incentive to promote renewable energy (tax break, feed-in tariff, renewable energy
certificates, etc.) will be largely ineffective in the absence of guaranteed access to the grid and local supply
of project finance and expertise. Selecting and sequencing an appropriate policy mix can prove to be one
of the most challenging steps of a policy change process.
Figure 3.3 illustrates a possible methodology for establishing a well-crafted suite of complementary
instruments to promote climate investment. In accordance with this methodology, the first task consists
of identifying the source of climate change finance required to finance the underlying climate investment projects (e.g. international and national asset financing for large-scale RE power plants and household finance for single-family houses). The second task is to select a cornerstone policy. This cornerstone
policy is the pivotal market transformation policy around which all other policies will be articulated. The
cornerstone policy is selected in function of the type of underlying finance to catalyse, the development
status of the targeted technology, the local market status, the specific local barriers to climate investment, and the existing policy system. The third and fourth tasks will require identifying complementary
information, regulation and market-based instruments required to support the implementation of this
cornerstone policy (guaranteed access to the grid, RE vocational training to ensure a local supply of
expertise, etc.).
As mentioned in Chapter 2, public change is not costless. Packaging and sequencing policy measures in
this way also enables policy makers to implement the less costly/most critical market access measures
first. If the expected policy effect is not achieved, they are then able to decide which additional and
more costly measures to apply to reinforce the first package of measures. As a general rule, everything
that can be done to reduce investment risks or return at low cost — such as simplifying and shortening
administrative processes, or improving consumer information — should be a first-order priority, before
resorting to more expansive public policy instruments such as subsidies, soft loans, or loan guarantees.
In addition, it is generally more efficient to raise the cost of unsustainable activities through regulation or
fiscal instruments that help price them at their true cost than to subsidize sustainable activities.
The promotion of renewable energy can be used to illustrate the application of this methodology. The
range of renewable energy in place allows for the promotion of this type of energy at the national, state/
provincial, and local levels. In early 2010, more than 100 countries had enacted some type of policy target
and/or promotion policy related to renewable energy, up from 55 countries in 2005. Developing countries
now make up over half of all countries with renewable energy policy targets (REN 21, 2010).
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Step 1

Figure 3.3: Methodology to select cornerstone and supportive policies

Identify priority
mitigation and
adaptation
technologies options

Policy financing

Select supportive market-based instruments
Select supportive
information
and regulatory
instruments

Step 2
Assess key barriers to
technology diffusion

Underlying finance

Select Cornerstone Policy

Step 3
Determine appropriate
policy mix

Identify finance for underlying investment

Step 4

There are four main policies that support the bulk of installed renewable energy capacity:

Select financing options
to create an enabling
policy environment

●● Feed-in tariffs (where laws provide a guaranteed purchasing price and access to the

grid for renewables)
●● Quota-based instruments (where the government sets a minimum level of output or

consumption of electricity from renewables, and the market determines the price)
●● Tenders (tendering or competitive bidding schemes involve regulators specifying an amount

of capacity or share of total electricity to be achieved and the maximum price per kWh)
●● Investment/production tax credits (production tax credits provide an incentive for RE

investments by reducing the amount of tax a qualified producer owes to the government)
The most appropriate instrument for any given location will depend, to a large extent, on the development status and local market conditions for a RE given technology (Schwarz, 2008). A successful tendering
process can lead to the lowest cost option but often does not penalize developers that fail to install the
capacity, allowing for unrealistically low or unprofitable bids to win. Tendering is best used as a price
discovery mechanism for technologies at an early deployment/pilot stage. Feed-in tariffs provide developers with long-term stability and predictability and have proven to be extremely effective instruments
for rapid commercialization of renewables. In jurisdictions uncomfortable with central pricing mechanisms such as feed-in tariffs, and with well-developed market institutions, quota-based mechanisms may
be preferred. The selection of the key cornerstone policy should assist with the identification of complementary policies. Figure 3.4 illustrates this approach for wind power.
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Figure 3.4: Matrix for selecting an appropriate policy mix for wind power

Policy financing

Complimentary financing instruments

●●
●●
●●

Political risk guarantees
Counter-party risk guarantees
Public first loss, mezzanine or
co-investments

●●

Concessional financing

●●

Upfront investment
subsidies
Complimentary information
and regulatory policies

Underlying finance

●●

Significant
number of
existing
wind farms

National
industry
objectives

Strong
regional
policies

High level
of govt.
expertise

Quota or
tender

Quota or
tender or
feed-in with
cost-sharing
mechanism

Any

Feed-in

Depending
on local
circumstances

Any

Feed-in or
tender

Feed-in or
tender

Feed-in

Any

–

Feed-in

Strong free
market philosophy

Competitive
electricity
market

Yes

No (or
limited)

●●
●●
●●
●●

Adapted permitting and
licensing
Easy and cheap grid access
Mandatory technical standards
and testing
Wind resource assessments
Education and training/
awareness

Renewable energy asset financing

Source: Schwarz and Glemarec (2009).

In designing public policies to catalyse green investment, policy makers will need to strike a subtle balance:
being flexible enough to promote innovation and adapt to circumstances, but having enough stability
to give investors adequate certainty; and achieving their policy objectives without having unintended
and distortive consequences in other sectors, or placing an unbearable burden on taxpayers. Even with
a consistent, methodology-driven approach, the identification, evaluation, and selection of policy instruments in an objective manner is challenging. This is the case even in situations where criteria for such
evaluation and selection have been established because the evaluative criteria must still be weighed one
against the other during the selection process. Therefore, this selection is essentially a political decision.
For example, deciding which criteria should have greater weight between environmental effectiveness or
cost-effectiveness will depend on the actual risks and the risk appetite of policy makers (e.g. thresholds,
clear accountability lines, etc.). The weighting will also depend on country conditions.
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Institutional feasibility is of critical importance in most developing countries, and will, to a large extent,
determine environmental effectiveness and cost-effectiveness. As mentioned earlier, the creation of environmental taxes to internalize pollution costs might be hindered by the limited tax infrastructure in a
number of developing countries. Accordingly, this criterion is likely to receive more weight in a developing
country than in a developed country. Ultimately, criteria that receive the most weight will be those that are
assessed to be the most important in terms of each country’s specific circumstances.
A scorecard mechanism might provide a useful framework for systematizing the discussion and guiding
policy makers by providing a quantitative assessment of a given instrument in light of the country
conditions. Ranking instruments for a given context means considering many variables, interactions
and conducting various subjective assessments. A policy evaluation and selection scorecard can help
throughout the process by applying a systematic approach. It is not supposed to provide definitive
answers or give a final ranking of all the instruments in a given context, but is meant to help organize the
discussion among various stakeholders and highlight the different issues and diverging views.
Although there are unavoidable subjectivities when carrying out a quantitative evaluation of this sort,
a guided discussion will guarantee that no important issues are left out. Furthermore, a scorecard can
provide a useful participatory mechanism to value, record, and consolidate the opinions of the various
stakeholders on which the policy effectiveness will ultimately depend. Based on the eight evaluation
criteria outlined in the previous section, Figure 3.5 provides an example of a possible scorecard. Such a
scorecard should be prepared for each technology targeted to address climate change.

Step 1
Identify priority
mitigation and
adaptation
technologies options

Step 2
Assess key barriers to
technology diffusion

Step 3
Determine appropriate
policy mix

Step 4
Select financing options
to create an enabling
policy environment

Figure 3.5: Policy evaluation scorecard
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Investors’ Criteria

Loud
Long
●● Legal
●● Light
●●
●●

Taxpayers’ Criteria

Environmental Effectiveness
Cost Effectiveness
●● Political Feasibility
●● Institutional Feasibility
●●
●●

Throughout the entire policy evaluation and selection exercise, it will be critical to involve all stakeholders,
including representatives from the business and finance communities. In policy-dependent markets,
investors need to be confident that governments are fully committed and have the capacity to implement policy change. Misgivings on government commitment or the effectiveness of chosen policy and
regulations will have consequences on the cost of capital. The higher the risk associated with a given set
of national policies and regulations, the higher the cost of capital charged by lenders, and the higher the
returns required by equity investors for taking that risk.
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‘‘

Ultimately, criteria
that receive the
most weight will
be those that are
assessed to be the
most important
in terms of each
country’s specific
circumstances.

’’
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Table 3.4: Policy roadmap for wind power

2010-2015
●●

Control and
regulatory
instruments
Public
authorities
(national,
regional
or local
depending
on the
institutional
setup) and
regulators

●●

●●

Financial
incentives
and market
instruments

●●

●●

Information
and training

Developers
Investors/Financial
institutions

●●

2015-2025

Review permitting and
licensing procedures
to offer simple, clear,
predictable rules for wind
projects
Review grid connection
and usage rules (with grid
operators

●●

Support demonstration
programmes
Create a favorable
environment for CDM
projects

●●

Conduct wind resource
assessments
Organize information
campaigns on wind
energy

●●

–

●●
●●

●●

●●

2025-2050

Adopt targets for share of wind energy in
electricity
Set mandatory Feed-in tariffs or quotas
(e.g. RPS, etc.)
Adopt environmental integration regulations
to increase acceptance without hindering the
development of wind energy
Control new grid connection operators to
develop the grid in anticipation of future wind
development

●●

Offer tax credits, subsidies, and soft loans
where necessary
Promote CDM projects

●●

●●
●●
●●

●●

Make wind resources assessments available to
developers
Create standards and labels for turbines and
set up testing facilities
Develop technical training programmes

●●

●●

Avoid environmentally and socially sensitive
areas and adopt ‘good neighbour’ practices

●●

●●
●●

●●
●●

●●

Train staff on wind energy

●●

Develop financial products adapted to the
specificities of wind energy (long-term payback, small projects)

–

●●

Train staff on wind energy
Review grid connection
and usage rules
(with regulators)

●●

Launch commercial offers promoting wind
energy
Adopt internal wind energy generation/
purchase objectives
Develop standard power purchase contracts
Ensure fair and transparent access to and
use of the grid
Include future wind development for
grid planning
Develop new technologies on smart flexible
grids, electricity storage and management of
intermittent sources

●●

●●

●●
●●
●●

Utilities and grid operators
●●
●●

●●

Train on installation
and maintenance of
wind farms

–

●●

Train installers

●●

Contractors

Suppliers and
manufacturors

●●

Pursue research to decrease costs and
environmental impacts and improve the
management of intermittency
Provide technical support to installers

●●
●●
●●
●●
●●
●●

Increase national/regional targets
Decrease tariffs as wind energy
becomes more competitive
Update regulations as technology
and impacts evolve
Monitor grid development

Stimulate the availability
of financing matching the
characteristics of wind energy
projects
Stimulate regulated and voluntary
carbon markets
Expand and update information
Enforce standards and promote
labels
Make disclosure of the carbon
content of electricity mandatory
Adopt best technologies to
minimise impacts

Maintain ‘green’ offers and adjust
them to customer requirements
Tighten objectives
Incentivize staff on wind results
Offer fair and simple power
purchase contracts
Ensure fair and transparent access
to and use of the grid
Continue to develop the grid to
connect new wind farms
Integrate new technologies
allowing easier management of
intermittent generation sources

●●

Update training on new
technologies

●●

Promote new technologies and
make them available in as many
countries as possible
Provide technical support to
installers

●●

Source: Schwarz (2009), included in Chapter 3 of Glemarec and others (2009).
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3.3

Preparing a Policy Roadmap

Step 1

Most transformational initiatives involving multiple policy instruments and stakeholders are phased in
over a long period of time. It takes 50 years to change the policy mix of a nation, and possibly longer to
change its housing stock. Thus, the final step will be to draw an actionable roadmap to design, implement
and finance the selected policy mix possible over a period of 25 years or more. Table 3.4 above shows a
roadmap for wind power.

Identify priority
mitigation and
adaptation
technologies options

Step 2
Assess key barriers to
technology diffusion

Step 4:

Select Financing Options to Create
an Enabling Policy Environment

Step 3
Determine appropriate
policy mix

The fourth and final step will be to identify and access appropriate climate change funding sources to
design and deploy the selected policy mix. The next chapters will discuss this step in detail. Steps 3 and 4
should be regarded as an iterative process. An ambitious feed-in tariff policy, for example, might need to
be downscaled if no suitable financial mechanism can be identified to cover the required price premium.
Step 4
Select financing options
to create an enabling
policy environment
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Chapter 4

Climate Change Financing Sources

●● 4.1 The Global Climate Change Finance Architecture
●● 4.2 Public Finance Landscape
●● 4.3 Environmental Finance Markets
●● 4.4 Capital Markets Landscape
●● 4.5 Climate Change Investment Vehicles
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4

Climate Change
Financing Sources
This fourth chapter maps the principal sources of public and private climate change

‘‘

Over 90 percent of
climate change finance
is sourced from private
markets (venture capital,
asset financing, etc.).

’’

finance available to developing countries. It then describes its main agents and channels. Given the diversity of climate finance, this chapter is divided into four parts. Part one
provides an overview of the global climate change financial architecture. Part two reviews
public climate finance, part three addresses the fast developing environmental market
finance, and part four addresses private climate finance. While this analytical approach
should facilitate an understanding of the various sources, agents, and channels of climate
finance, it is important to bear in mind that private and public climate finance are closely
linked and increasingly blended to scale up climate action. Climate investments are policydependent and decision makers will need to be familiar with both sources of finance to
catalyse capital toward green, low-emission and climate-resilient development.

4.1

The Global Climate Change
Finance Architecture

As seen in Chapter 2, a number of policy options exist to remove barriers and catalyse capital toward
climate investing. An equally vast array of financial options exists to help developing countries design and
deploy these public policies.

Sources, Agents and Channels
Climate finance is sourced either from capital markets or government budgets, and channelled through
various multilateral and bilateral agencies, the UNFCCC and a multitude of private financial intermediaries.
Figure 4.1 below schematizes sources, agents and channels. Over 90 percent of climate change finance is
sourced from private markets (venture capital, asset financing, etc.). However, public finance is critical to
removing barriers to climate technologies and attracting direct investment.
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The Evolving Public Climate Finance Architecture
The global public climate change financial architecture is complex and is evolving fast. It is likely to see
further diversification of sources, agents and channels in the coming years. The UNFCCC Copenhagen
Accord (December 2009) and Cancun Agreements (December 2010) committed developed countries
to jointly mobilizing $100 billion per year by 2020 to support climate change mitigation and adaptation
activities in developing countries. The funds for these activities are expected to come from “public and
private, bilateral, multilateral, and alternative sources of finance.”

Figure 4.1: Climate change finance: Sources, agents and channels

Government cooperation

National
implementing
entities

Bilateral
cooperation

Private cooperation

Multilateral
cooperation

Official
Development
Assistance

Industrialized
countries ODA
commitment

National
financial
institutions

‘New and
additional’
climate finance

Industrialized
countries
commitments
to ‘new and
additional’
finance for
climate

Capital markets

Bilateral
finance

Multilateral
finance

Domestic budget

UNFCCC

CSOs/
NGOs

Carbon markets

Industrialized
countries
emission
reduction
obligations

Foreign Direct
Investment

Total finance available for climate change mitigation and adaptation initiatives

Source: Adapted by author from Atteridge and others (2009).
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Box 4.1: Potential sources of climate change financing
The High Level Advisory Group on Climate Change Financing (UN AGF) report emphasizes three
potential public funding instruments.
Auction emission allowances. Under the Kyoto Protocol arrangements, developed countries
have their emission targets expressed as assigned amount units (AAUs). To date, countries have
received AAUs at no charge. Under this proposal, countries would pay for a portion of the AAUs
they receive. The proceeds from the sale of the AAUs would be earmarked for international
climate finance. According to the AGF report, this could raise about $30 billion annually.
Redirect fossil fuel subsidies. This option would require developed countries to reduce or phase
out fossil fuel production and consumption, and divert part of the revenues saved from the
elimination of fossil fuel subsidies to international climate finance. The report estimates that this
could raise between $10 to $15 billion per year.
Carbon pricing of international transport. This recommendation would involve raising a fuel
levy or establishing an emissions trading scheme in the international aviation or maritime
sectors. In the case of a trading scheme, a portion of the allowances in the scheme would
be auctioned and proceeds directed toward international climate finance. Alternatively, an
international ticket tax (a tax paid on each ticket sold) could be introduced in the aviation sector.
The report estimates that this could generate around $10 billion per year (after adjusting for any
incidence in developing countries).
The United Nations AGF report also stresses that enhanced private funding flows will be essential
for economic transformation toward low-carbon growth. Furthermore, the report recommends
that carbon markets are further strengthened and developed. The report estimates that a global
carbon offset market could abate 1.5–2.0 gigatonnes of carbon per year; this could lead to
$120–150 billion of climate finance investment.

3

The concept of Innovative
Finance was first endorsed at
the International Conference on
Development and Finance. The term
is used in a relatively broad manner
in professional development
literature. In the context of the
AGF, it mostly refers to a range of
non-traditional mechanisms to
raise new and additional funds
for development such as taxes on
transport or financial transaction.
Innovative financing mechanisms
of that nature have already
raised $2 billion over the past 3
years (Taskforce on Innovative
International Financing for Health
Systems). The term is also sometime
used to define innovative public
financial schemes such as publicprivate equity funds, governmentsponsored loan guarantee funds
to scale up development action
(WEC, 2004). It is also found in
reference to environmental markets
(carbon finance, bio-prospection,
habitat trading, etc.). In the present
guidebook, innovative financing
will only be used as original defined
at the International Conference on
Development and Finance. For a
discussion of challenges associated
with innovative finance, see
Schroeder (2006).

In early 2010, the UN Secretary General established a High Level Advisory Group on Climate Change
Financing (UN AGF) to assess the feasibility of new and increased financial support for climate finance
and to make proposals on where new sources of funds would come to support a stronger commitment
by developed countries. The Group released its report in November 2010, which focused on the identification of sources of climate finance. It concluded that mobilizing $100 billion per year by 2020 would be
“challenging but feasible.” The report listed a range of options, both national and international, with a mix
of public and private/market sources (see Box 4.1).
Unlike traditional development financing approaches, the innovative sources of finance3 recommended
by the AGF would not depend on the political goodwill of contributing nations. However, turning the
report’s recommendations into tangible, new financial flows will require political leadership at a senior
level. Realizing this ambitious goal will require the active engagement of countries of widely varying situations to mobilize, invest, monitor and report on these funds. This could pose additional challenges to the
global climate finance architecture. In parallel to innovative sources of finance, a number of developing
countries are championing the idea of direct budget contributions from industrial to developing countries
to meet the Copenhagen and Cancun pledges. The Cancun Agreements specify that such finance should
be new and additional to Official Development Assistance (ODA).
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In December 2010, at the sixteenth session of the Conference of the Parties (COP 16) to the UNFCCC in
Cancun, governments noted the AGF report and laid the foundations for a set of new finance structures
under the UNFCCC, and in particular, the establishment of the Green Climate Fund. The Green Climate
Fund will now undergo an intensive design process in 2011, with a view to COP 17 adopting operational
decisions on the fund in December 2011. Key to the design process is the formation of a Transitional
Committee with 40 members (25 developing countries, 15 developed countries).
While the establishment of the Green Climate Fund might facilitate some harmonization among climate
funds and centralize a slice of international public climate finance, the coming years are likely to see a
continued increase in the total number of international public climate funds. Figure 4.2 below sets out a
possible emerging architecture for international public climate finance.

Figure 4.2: A possible emerging architecture for international public climate finance

UNFCCC COP

Standing Committee on Finance

Green Climate Fund

Mitigation

Adaptation

Multilateral
Implementing
Entities (MIES)

National
Implementing
Entities (NIEs)

Adaptaion
Fund

GEF

Multilaterals
(individual
donor-funded
programmes)

Bilaterals

GEF Agencies

Programme countries

Source: Billet and Glemarec (2010).
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DEFINITION

Conference of the
Parties (COP)
Conference of the Parties
(COP) is the supreme body
of the UNFCCC, comprising
countries with right to vote
that have ratified or acceded
to the convention.
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Based on this emerging architecture, the section below provides a hypothetical distribution of financial
flows by type of funds by 2020, without prejudging the outcome of the ongoing UNFCCC negotiations.
Table 4.1 summarizes the major multilateral and bilateral finance channels.

Table 4.1: List of major multilateral and bilateral climate channels

4

Type of fund

Financial flow

Bilateral channels

This will likely remain the largest source of financing,4 and will be channelled
through a variety of bilateral and multi-bilateral channels (e.g. Germany’s
International Climate Initiative [ICI]);

Multilateral channels

The UN and the multilateral development banks currently act as fund managers
for a number of multi-donor climate change funds (e.g. the World Bank’s Climate
Investment Fund [CIF]).

The Global Environment
Facility (GEF)

This multi-donor fund serves as an operating entity of the UNFCCC financial
mechanism and is expected to remain important due to the GEF’s unique role in
creating synergies between different multilateral environmental agreements.

The Adaptation
Fund (AF)

Under the Kyoto Protocol, the AF will continue to receive funding from a 2% levy
on the CDM (see section 4.3 on carbon mechanisms/funds), as well as ad hoc
donor grant contributions. In addition to its innovative source of finance, the
AF takes a groundbreaking approach to project implementation, making both
national and multilateral implementation arrangements (see section on agents).

The Green Climate
Fund (GCF)

This fund will likely be capitalized at a significant annual amount (potentially 20
percent of total public resources). The precise sources of funding are still under
determination. The GCF will undergo an intensive design process in 2011.

Some donor countries have national
policies in place that cap their
ODA and additional non-ODA
contributions to multilateral
instruments to a given percentage.
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4.2

Public Finance Landscape

Based on the above mapping of the public climate finance landscape, this section describes its main
actors and instruments.
Climate Finance Actors and Instruments
Multilateral Development Institutions and Funds
Bilateral Finance Institutions and Funds
Export Credit Agencies

‘‘

UNFCCC Funds
National Development Institutions and Climate Funds

Multilateral Development Institutions and Funds
The ownership of Multilateral Development Institutions is shared among multiple countries and includes
both technical assistance agencies such as UNDP, United Nations Environment Programme (UNEP), multilateral development banks such as the World Bank, and regional development banks (Asian Development
Bank, African Development Bank, Inter-American Development Bank, etc.).
Multilateral technical assistance agencies provide both policy advisory and technical project management services. For example, UNDP and UNEP are, with the World Bank, the founding agencies of the
GEF. They rank among the largest sources of sectoral (market transformation) and cross-sectoral (lowemission climate-resilient development strategies/institutional strengthening/skills development) technical assistance for climate change management. In addition, United Nations agencies directly manage
a number of multilateral climate funds such as UN-REDD (Reducing Emissions from Deforestation and
Degradation). UNDP and UNEP also provide direct project management services to private investors in
carbon finance to increase market participation of developing countries through facilities such as the
UNDP Millennium Development Goal (MDG) Carbon Facility and the UNEP ACAD (UNEP Africa Carbon
Offset Development Facility).
Multilateral development banks (MDBs) are broadly defined as development institutions with a banking
business model. In addition to their lending activities, they can also provide development research and
advisory services. They have also set up a number of dedicated climate change funds. Notably, the World
Bank established the Climate Investment Fund (CIF) in 2008, implemented jointly with the regional development banks. Overall, the CIF has an initial multi-annual capitalization of just over $ 6 billion. Over the past
10 years, the World Bank also played a pioneering role in establishing carbon funds to purchase and trade
carbon emissions. In 2009, it successfully issued green bonds to finance clean energy projects, opening
a new avenue for climate change financing. In addition, a number of MDBs have private sector lending
arms, such as the International Finance Corporation (IFC) at the World Bank Group, that lend directly to
corporations at commercial but secured rates.
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With some major donor
countries capping their
contribution to climate
change finance through
multilateral channels
to a given percentage
(e.g. 30 percent), BFIs
could become the
largest source of
international public
climate change finance
in the coming years.

’’
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Bilateral Finance Institutions and Funds
The term bilateral finance institutions (BFIs) might be misleading as it implies single-country ownership.
In practice, some bilateral finance institutions can be connected to a group of countries. If we accept this
broader definition, bilateral finance institutions include the European Investment Bank (EIB), the Nordic
Investment Bank, the Islamic Development Bank, the French Development Agency (AfD-France), the
Japanese International Development Agency (JICA), the Commonwealth Development Corporation, the
German Development Bank (KfW), the Overseas Private Investment Corporation, and the Netherlands
Development Finance Corporation. In 2008, total climate change-related finance disbursed by AfD, EIB,
KfW and JICA alone was about $13 billion, nearly equalling the total climate change lending of MDBs
reported to $15 billion in 2009 (UNEP, 2010). These figures are a combination of ODA and non-ODA finance.

DEFINITION

Underwriting
Underwriting is the process
by which investment banks
agrees to provide a large
bank debt facility to a client
for a particular project.

With some major donor countries capping their contribution to climate change finance through multilateral channels to a given percentage (e.g. 30 percent), BFIs could become the largest source of international
public climate change finance in the coming years. The organizational structures and mandates of the
BFIs vary according to their relationship with the other development institutions in their country of origin.
Industrial countries have also established a number of multilateral/bilateral climate change funds. In addition to financing the interventions supported by their respective bilateral cooperation agencies, some of
these funds, such as the German International Climate Initiative (ICI), are also accessible to a number of
additional multilateral, national and non-governmental institutions.

‘‘

... a wide diversity
of national climate
funds exists in terms
of mandate, governance
structure and
financing criteria.

’’

Export Credit Agencies
Export credit agencies (ECAs) act as an intermediary between national governments and exporters to
issue export financing. ECAs offer medium- and long-term credit insurance or guarantees, or act as direct
lenders to importers on behalf of governments. In doing so, they facilitate the export of capital goods and
related services, in particular in sectors such as infrastructure, transport, manufacturing, energy production or distribution facilities.
ECAs currently finance or underwrite about $430 billion of business activity abroad — about $55 billion
of which goes toward project finance in developing countries. Some ECAs are government-sponsored,
others quasi-governmental, and others private. Financial terms and conditions are regulated internationally, primarily through the Arrangement on Officially Supported Export Credits (OECD, 2009). Almost all
exporting countries have at least one ECA, which plays a counter-cyclical role especially during moments
of financial crisis when private market export financing becomes a scarce resource (IEA, 2010a).
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UNFCCC Funds
Under Article 4.3 of the UNFCCC, Annex I Parties commit to providing financial assistance to non-Annex
I Parties to support the implementation of the Climate Change Convention. To facilitate this transfer of
funds, the Convention established a financial mechanism with operating entities. Until December 2010,
the GEF was the sole operating entity of the UNFCCC’s financial mechanism. In December 2010, the
UNFCCC Cancun Agreements established the Green Climate Fund. It will serve as second operating entity
to the UNFCCC financial mechanism. This fund is expected to become the largest single source of international public climate finance by 2020.
In addition to the GEF Trust Fund, two special funds exist under the UNFCCC that are managed by the
GEF: the Special Climate Change Fund (SCCF) and Least Developed Countries Fund (LDCF). The SCCF
finances projects relating to adaptation, technology transfer, and capacity building, as well as sectors such
as energy, transport, industry, agriculture, forestry, and waste management. The LDCF was established
specifically to finance activities in Least Developing Countries (LDC), and to help them to prepare and
implement NAPAs.
A third fund, the AF, exists under the Kyoto Protocol. Although the GEF also provides secretariat services
to this fund, the AF is governed by its own Board, which decides programme priorities and criteria for
funding eligibility. The AF is capitalized by a two percent levy on the carbon credits generated through
the CDM.

National Development Institutions and Climate Funds
Sub-regional development banks (BOAD,5 BIDC,6 CATIE,7 etc.) or national development banks provide an
alternative funding channel for long-term investment in many developing countries. Although these institutions have an uneven record in generating long-term financing, they are expected to play an increasingly
important role in assisting countries with a successful transition to low-emission climate-resilient development pathways. Notably, they could play a major role in developing PPPs, such as the underwriting of green
bonds and the capitalization of public private equity funds (see Chapter 5).
A number of developing countries are also in the process of establishing national climate funds to raise
innovative sources of domestic climate finance. The intent is to house together existing national funds/
financial programmes with similar objectives but disparate governance and accountability arrangements, or to blend these resources with multiple complementary international and national resources for
specific sectors/projects. It would also attempt to manage, monitor and evaluate them in an integrated
manner. In line with these different objectives, a wide diversity of national climate funds exists in terms
of mandate, governance structure and financing criteria. Box 4.2 describes the National Climate Fund for
Cambodia and the Brazilian National Fund on Climate Change. Further information on national climate
fund objectives, funding sources, governance structure, implementation modalities and MRV (measurement, reporting, and verification) arrangements can be found in the UNDP guidebook on national climate
funds (UNDP, 2011c).
5

6

7
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Box 4.2: Climate Change Alliance Trust Fund in Brazil and Cambodia
Brazilian National Fund on Climate Change: The Fund was created to allocate a portion of the
State’s revenue from oil production in the country to mitigate the impact of oil production
and combat climate change. The Fund was established by a law adopted in December 2009.
It provides grants and loans to adaptation and mitigation initiatives. The resources from the
Fund can also be used to leverage international public finance and private finance in pursuit of
the Fund’s mandate. The Fund is overseen by the Ministry of Environment and operated by the
National Social and Economic Development Bank.
Cambodia Climate Change Alliance Trust Fund: This UNDP-administrated Trust Fund was
established in December 2009. A significant component of funding will go toward building the
capacity of the National Climate Change Committee, an inter-ministerial body composed of 20
ministries, to better coordinate national policy-making. The trust fund creates a harmonized
engagement point for donors, thereby minimizing transaction costs for government. The Trust
Fund will also provide a demand-driven grant facility to support climate change adaptation
and mitigation initiatives by Government and Civil Society at national and sub-national levels. A
Technical Advisory Panel provides technical assistance and recommends proposals for funding
from the trust fund. To date, the trust fund has received contributions from the European Union,
the Swedish International Development Agency, the Danish International Development Agency
and UNDP. It is envisaged that the responsibility for administering the fund will ultimately be
transferred to the Government.

Source: Glemarec, Waissbein and Bayraktar (2010); UNDP (2011c).

Under the UNFCCC Adaptation Fund, accredited national institutions can also directly access international
financial resources to support climate change interventions in their countries. Direct access as a programming modality is expected to grow in importance in the coming years.

4.3

Environmental Finance Markets

Fiscally constrained governments around the world are increasingly turning to market-based schemes to
finance climate change. This global trend is being observed in the biodiversity and water sectors as well.
The objective of environmental markets is to pay communities or individuals to adopt production systems
that conserve or increase the supply of these valuable ecosystems services.
Environmental finance markets can be broadly broken down into two main categories: carbon finance
and payments for ecosystems services (PES). There are considerable overlaps between these two categories as carbon finance could be assimilated to a payment for climate stabilization and regarded as a
payment for ecosystems services. However, the scale and the specificity of carbon finance mechanisms
warrant a separate treatment.
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For most ecosystem services, there are generally three types of payments: (1) payments directly from the
government; (2) voluntary payments from businesses, non-governmental organizations and individuals;
and (3) payments made to comply with government regulations. The ratio between private sector and
public sector payments will vary depending on countries’ conditions. In the United States, where environmental markets have been in existence for at least 25 years, roughly 80 percent of the payments
made for forest-based ecosystem services come from private sources (Evans, Cooley and Hamilton,
2011). The same PES for forest-based ecosystems will be entirely funded from domestic or international
finance in other countries. As such, environmental market finance does not fit easily under either public
or private climate finance and should be best regarded as a new asset class on its own, with its own set
of opportunities and constraints.
DEFINITIONS

A comprehensive review of environmental markets would go beyond the scope of this guidebook.
However, the present section will briefly present the status of both carbon markets and PES before
discussing their potential contribution to low-emission climate-resilient development.

Status and Trends of Carbon Markets
Carbon finance is an innovative, policy-based source of finance. The Kyoto Protocol under the UNFCCC
broke new ground with the introduction of innovative cap-and-trade and credit-and-trade carbon
markets. Based on the principle that the effect on the global environment is the same regardless of where
GHG emissions reductions are achieved. Countries may meet their targets through a combination of
domestic activities and use of the Kyoto Protocol ‘Flexibility Mechanisms,’ which are designed to allow
Annex I Parties (industrialized countries and economies in transition) to meet their GHG reduction targets
in a cost-effective manner, and to assist developing countries (non-Annex I Parties) in particular to achieve
sustainable development.
There are three Kyoto Protocol Flexibility Mechanisms:
●● International Emissions Trading (cap-and-trade mechanism) – Article 17 of the Kyoto Protocol),

allows Annex I countries that exceed their emission targets to buy allowances from another
Annex I country that was successful in reducing emissions below its target.

Certified Emission Reduction
Unit (CER) is equal to one
metric tonne of CO2-e
emissions reduced or
sequestered through a Clean
Development Mechanism
project, calculated using
Global Warming Potentials.

Joint Implementation
Joint Implementation
is a market-based
implementation mechanism
defined in Article 6 of the
Kyoto Protocol, allowing
Annex I countries or
companies from these
countries to implement
projects jointly that limit or
reduce emissions or enhance
sinks, and to share the
Emissions Reduction Units.

Emissions
Reduction Unit

●● The CDM (project-based, credit-and-trade mechanism) – CDM (Article 12), allows developed

countries to obtain credits (known as Certified Emission Reductions, CERs) for supporting
mitigation and sequestration projects in developing countries.
●● Joint Implementation (project-based, credit-and-trade mechanism) – JI allows Annex I countries

to earn credits (known as Emission Reduction Units, ERUs) by financing an emission reduction
project in another Annex I country, typically an economy-in-transition.
Both JI and CDM are project-based mechanisms that involve developing and implementing projects that
reduce GHG emissions, thereby generating carbon credits that can be sold on the carbon market (see Box
4.3). Public and private finance institutions established many carbon funds to allow for the purchase and
trade of CERs and ERUs.
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Emissions Reduction Unit
(ERU) is equal to one metric
tonne of CO2-e emissions
reduced or sequestered
arising from a Joint
Implementation (defined
in Article 6 of the Kyoto
Protocol) project.
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Box 4.3: What is a CDM project?
A CDM project reduces or avoids the emission of GHGs in a developing country (renewable energy, waste management practices,
forestry, etc.). Project proponents — private-sector companies, public-sector bodies, utilities or non-governmental organizations,
etc. — can initiate these projects.
Example
A power utility in a developing country is considering whether to invest in a coal-fired power plant or a wind power plant. The
cost of wind power is higher than the cost of coal-fired power. However, by investing in wind power, a lower carbon energy
technology, the power utility can avoid a certain quantity of carbon emissions that would have been generated by the coal-fired
power plant. The power utility would then be compensated for this reduction (tonne of GHG reduced, expressed as CO2e) with
carbon credits, or CERs.
Through the creation of carbon markets, the power utility is able to sell the CERs, which creates a hard currency revenue stream
for the company. The size of this revenue stream will vary by project depending of the tonnes of GHG reduced. The range is
between tens of thousands to tens of millions of US dollars per year.
The CER revenue stream is additional to a project’s other revenue streams. It therefore enhances the economics of ‘clean’ projects
and provides an incentive for similar projects. In this case, the additional revenues from CERs could make wind power financially
competitive with coal-fired electricity.

In 2009, despite the uncertainty surrounding a post-2012 climate change framework, carbon markets
reached $144 billion.

Figure 4.3: State of carbon markets

118.5

Carbon market in 2009: $144 billion
Allowances
Credits
2.7

$ Billions

2.0

1.1

AAUs

0.4

0.3

JI

EU ETS

0.3

Primary
CDM

Voluntary
market

Source: Adapted from World Bank (2010). Note: Assigned amount units (AAUs), Joint Implementation (JI), European Union Emission Trading Scheme
(EU ETS), Clean Development Mechanism (CDM).
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It is believed that new potential carbon-finance-based mechanisms such as NAMAs, bilateral offsets,
sectoral mechanisms and REDD could play a more significant role in the future while project-based
mechanisms such as JI or CDM will be gradually phased out or restricted to LDCs and other underrepresented carbon markets (Point Carbon, 2011). Irrespective of the exact instruments to be used,
carbon finance is likely to remain a major source of finance for GHG abatement projects in the coming
decades. As mentioned previously, the AGF report recommends that carbon markets are further
strengthened and developed and estimates that globally, the carbon offset market could lead to
$120–150 billion of investment.
As also mentioned in Chapter 1, a critical issue with the CDM as a source of finance for low-emission
climate-resilient development is the uneven regional distribution of projects to date. Just five countries
— China, India, Brazil, South Korea and Mexico — are expected to generate over 80 percent of the CERs
(UNDP, 2006; UNDP 2009). A key challenge for the coming decade will be to ensure that the shift from
project-based approaches to scaled-up approaches such as NAMAs, NAPs, programmatic CDM, sectoral
crediting, and cap-and-trade systems does not worsen the existing imbalance with respect to regional
access to climate finance. As a contribution to this objective, UNDP has established MDG Carbon (UNDP,
2007; for further reading access www.mdgcarbonfacility.org), a dedicated programme facility to assist
project proponents in under-represented markets in accessing carbon finance. In addition to providing
project management services for CDM, MDG Carbon services enhance the capacity of governments and
investors to formulate and implement scaled-up market approaches.

Status and Trends of Payments for Ecosystem Services
Payment for Ecosystem Services cover a range of initiatives, from government conservation incentive
programs, to voluntary markets, to compliance-driven ecosystem service markets such as wetland mitigation credits. There are both mature and nascent payment systems for biodiversity compensation
around the world. Each one is a bit different and they often go by different names: biodiversity offsets,
mitigation banking, conservation banking, habitat banking, payments for watershed services, quality
water trading, fish habitat compensation, BioBanking, complementary remediation, conservation certificates, and many more.

‘‘

Irrespective of the exact
instruments to be used,
carbon finance is likely
to remain a major source
of finance for GHG
abatement projects in
the coming decades.

’’

There is no universally accepted definition of payments for PES. For the sake of this publication, we will
adopt the definition of Mercer, Cooley and Hamilton (2011), as follows:
“Formal and informal contracts in which landowners are remunerated for managing their land to produce
one or more ecosystem service; PES transactions must consist of actual payments between at least one
willing buyer and one willing seller to produce or enhance a well defined ecosystem service or bundle
of services.”
Table 4.2 summarizes some of the major existing PES markets. Although significant, these figures are likely
to substantially under estimate the actual size of existing PES because of a lack of data for some markets.
Furthermore, PES schemes are likely to continue growing in the coming decade. Despite their differences
on mandatory GHG emissions reductions, countries demonstrated a strong willingness to cooperate on
a number of issues in Cancun in December 2010. Notably, the Cancun Agreement establishes a formal
REDD+ (Reducing Emissions from Deforestation and Forest Degradation in Developing Countries) initiative. This is the first time that an international agreement has formally endorsed the concept of financial
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support to mitigate climate change through stemming the loss of forests. The scope of REDD+ covers:
reducing emission from deforestation and forest degradation; conserving and enhancing forest carbon
stocks; and sustainably managing forests.
Reducing Emissions from Deforestation and Forest Degradation in Developing Countries is a climate
change mitigation measure that seeks to reduce GHG emissions by preventing or reducing forest loss and
forest degradation. Essentially, REDD+ is about compensating tropical forest nation-states and companies
or owners of forests in developing countries not to cut their carbon-rich forests or to reduce their deforestation and forest degradation rates, thus avoiding GHG emissions.
8

A standing natural forest,
particularly rainforests, has more
value to the world for their ability
to absorb carbon dioxide emissions.
While it could cost between $17.2
to $37.5 billion per year by 2030 to
protect the forests and cut emissions
by 2.7 gigatonnes of carbon dioxide
a year, UNEP (2010) estimates that
the benefits of action is $37 trillion,
in present value terms.

In 2009, the Informal Working Group on Interim Finance for REDD+ concluded that a 25 per cent reduction
in annual global deforestation rates might be achievable by 2015. The success of which would result from
€15-25 billion in financing between 2010 and 2015 to fund results-based incentives and capability building
that would complement other REDD+ efforts. These costs are made up of €13-23 billion for payments for
emission reductions (of which €3 billion would go toward reduced peat related emissions) and €2 billion
to invest in preparedness activities.8

Table 4.2: Status and trends of payments for ecosystem services
Ecosystem market

Products

Suppliers

Customers

Market value

Market type

Biodiversity offset
and compensation
programs

Acres of restored or
conservation land
managed/wetlands

Acres of restored or
conservation land
managed

Governments; Real
estate developers;
Conservation
organizations

$1.8-2.9 billion in
2008 (Ecosystem
Marketplace, 2009)

Credit-and-trade,
voluntary agreements

Payments for
watershed services
and quality water
trading

Streams, rivers and
lakes meeting water
quality standards

Landowners

Governments; Water
basin agencies;
Industrial businesses;
Real estate developers

$9.3 billion in
2008 (Ecosystem
Marketplace, 2009)

Voluntary agreements;
credit-and-trade of
pollutant reduction
credits

Sustainable fisheries

Permits to catch a set
weight of fish species;
Certified marine fish

Governments issue
quotas; Retiring
fishers sell quotas;
Certification
organizations issue
certificates

Fishing fleets;
Voluntary purchase of
certified marine fish

$5-10 billion
(Ecosystem
Marketplace, 2008)

Cap-and-trade,
voluntary agreements

Green commodities

Goods produced
using biodiversity
and climate friendly
methods (e.g. shadegrown coffee)

Farmers; Certification
organizations issue
certificates

Consumers paying a
5-10% price premium
on certified goods

$42 billion and could
reach (Ecosystem
Marketplace, 2008)

Voluntary agreements

Bio-prospecting
contracts

Commercially valuable
genetic information

Local communities and Pharmaceutical
conservation agencies companies and
academic institutions

$0.4-1.9 billion
(Costello and Ward,
2006)

Bilateral agreements
between governments
and firms

REDD

Acres of restored or
conservation managed
forest

–

About $100 million but Baseline-and-credit
could reach $17.2-37.5
markets
billion per year by 2030
(Parker, Brown and
Pickering, 2009)

–

Source: Ecosystem Marketplace (2009).
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In addition to natural habitat-related PES, an increasing number of PES associated with preserving the
quality and quantity of water resources are being developed across the world on a local, national and
international scale. For example, Stanton and others (2010) identified 216 payments for watershed protection programmes (PWS) in varying stages of activity in countries. Interestingly, the majority of these PES
programmes were to be found in developing countries in 2009 (see Table 4.3).

Table 4.3: Status of payments for ecosystem services programmes

Active programs

Transactions
2008 ($ millions)

Hectares
protected 2008
(million ha)

Historical transactions through
2008 ($ millions)

Hectares
protected
historically

101

36

31

2.3

177.6

–

Asia

33

9

1.8

0.1

91

0.2

China

47

47

7,800

270

40,800

270

Europe

5

1

–

–

30

0.03

Africa

20

10

62.7

0.2

570

0.4

United States

10

10

1,350

16.4

8,355

2,970

Total PWS

216

113

9,245

289

50,048

3,240

Water quality
trading

72

14

10.8

–

52

–

Totals

288

127

9,256

289

50,100

3,240

Programs
identified
Latin America

Source: Adapted from Stanton and others (2010).

Governments manage half of these programmes, which are by far the main source of payments. However,
these government-financed PWS could lay the foundation for private sector-financed water quality trading
(WQT). The WQT initiatives are driven by regulated standards and implemented at the state/regional and
local levels where water quality goals are met by trading pollutant reduction credits. Across the world,
there were only 14 WQT active programmes in 2008, with most of them based in the United States, and a
handful in Australia, Canada and New Zealand. In principle they offer a more cost-effective approach to
meeting water quality standards than traditional command-and-control instruments. Consequently, they
could become increasingly popular as a tool to tap private sector resources and technical know-how, as
experience in designing and implementing environmental market schemes is gradually gained.

Potential of Environmental Markets to Foster Low-Emission
Climate-Resilient Development
Environmental markets have the potential to deliver multiple development and climate benefits,
including biodiversity conservation, carbon sequestration (green and blue), sustainable water management, enhanced ecosystems resilience and ecosystem-based adaptation, green employment, poverty
reduction and sustainable livelihoods.
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The most ardent supporters of environmental market finance believe that one day they will become a
fundamental part of our economic system and represent the missing link between public and private
finance to foster a low-emission climate-resilient development. Figure 4.4 illustrates this concept.

DEFINITIONS

Emissions trading
Emissions trading refers to
a market-based approach
to achieving environmental
objectives. It allows those
reducing GHG emissions
below their emission cap
to use or trade the excess
reductions to offset emissions
at another source inside or
outside the country.

Figure 4.4: Blending international public climate finance and environmental market finance
to catalyse capital

International climate
public finance
By 2020:
Up to $100 billion

International Carbon
and Ecosystem Finance
By 2020:
$100-$200 billion

Private Finance for Low-Emission
Climate-Resilient Technologies
in Developing Countries
By 2020: Up to $1 trillion

European Union
Emissions Trading
Scheme
European Union Emissions
Trading Scheme (EUETS) is an
example of a carbon marketbased cap-and-trade system,
whereby binding emission
targets are set by the EU and
tradable allowances to emit
up to these targets are then
offered to emitters (as gifts or
auctioned). Companies that
pollute more can then buy
surplus credits from those
who pollute less, ensuring
that overall emissions do not
exceed the cap.

‘‘

For PES to become a
true new source of
climate and ecosystem
finance, a key challenge
in developing countries
will be to increase the
ratio between private
sector and public
sector payments.

’’

Environmental markets are not without their critics. There is an abundance of literature challenging the
increasing reliance on carbon cap-and-trade or credit-and-trade markets, in terms of efficiency (respective efficiency of emission trading schemes versus carbon taxes); the level of effectiveness (actual impact
of industrial gazes on the world energy trajectory); and the equity of the market (distributional effect and
uneven access). The UNDP 2007/2008 Human Development Report on Climate Change provides a concise
overview of current debate.
The effectiveness of payments for ecosystems is also challenged. For example, Simpson (2011) questions
the actual demand for ecosystem services and believes that effective conservation will have to rely on
international transfers from wealthier to poorer countries. Based on a review of PES schemes supported
by the GEF, the GEF Science and Technical Advisory Panel (2010) identified four main threats to PES: noncompliance with contractual conditions; poor administration of services; spill-over and adverse selection.
Like Simpson, they also note the lack of empirical evidence about the effectiveness of PES for environmental conservation and the need to ensure that the targeted PES users are credible as prospective buyers.
In terms of fundraising potential, true PES consisting “of actual payments between at least one willing
buyer and one willing seller to produce or enhance a well defined ecosystem service or bundle of services”
is hard to find (Parker and Cranford, 2010). In most developing countries, governments remain the main
source of funding for PES. Payments for ecosystem services directly from the government are in practice
nothing more than direct fiscal incentives. For PES to become a true new source of climate and ecosystem
finance, a key challenge in developing countries will be to increase the ratio between private sector and
public sector payments. Experience with private payments for forest-based ecosystem services in the US
show that these types of payments were made in response to polluter-pays regulations. This experience
highlights the need to combine MBIs with regulatory and information instruments.
Besides preserving the natural capital of the poor, PES in principle can reduce poverty insofar as they
constitute an income transfer from richer groups (e.g. taxpayers, urban residents, businesses, richer countries, etc.) to lower-income groups. However, as pointed out in the TEEB report for policy makers (2009),
PES schemes require careful design and favourable conditions to avoid unintended distributional side
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effects and ensure positive outcomes for the poor and marginalized. Even in mature markets like the
United States, the distribution of payments among landowners tends to be highly uneven and the vast
majority of private landowners do not receive any kind of ecosystem service payments (Mercer, Cooley
and Hamilton, 2011).
A critical theme for the coming decade will be to design PES that not only preserve ecosystem services
in a more effective manner, and mobilize more overall payments from the private sector for ecosystem
services, but that also optimize positive outcome for the poor. Once these changes are made, PES schemes
will be able to play their bridging role between public and private finance to catalyse capital for lowemission climate-resilient development.
To help national, state and local government design and administer effective and pro-poor PES schemes
UNDP established with its UN and development partners two dedicated facilities: UN-REDD (UN-REDD,
2011; for further access www.un-redd.org) and Green Commodities Facilities (UNDP, 2010b; for further
reading access www.undp.org/greencommodities). Both facilities recognize the potential of PES for lowemission climate-resilient development as well as the practical challenges associated with developing
environmental markets.

4.4

Capital Markets Landscape

Between the sources of investible capital and those who need capital to develop climate-friendly projects, there exists a myriad of intermediary players. This includes those who ‘own’ the financial assets (e.g.
households), those who have a fiduciary responsibility to invest the financial assets (e.g. commercial banks,
pension trustees), and those who actually invest the assets (e.g. investment managers) for a fee. Alongside
these three main groups, investment consultants, research analysts (sell-side research), brokerage firms
and credit rating agencies contribute to the investment process. It is this complex constellation of financial
actors that decides what gets financed, and what does not, as well as the cost of this financing.

Corporations
Business can finance climate investment projects by using either on-balance sheet financing or borrowing
funds from a bank in the form of a loan, or through equity capital from selling a stake in the business itself.
The borrowing capacity of power utilities is large. With a current market capitalisation of the global electricity market estimated at $1.5 to $2 trillion, power utilities could potentially raise $3 trillion to $6 trillion in
debt to fund clean energy projects (IEA, 2010a).
Banks focus on getting that debt repaid, earning a relatively small return on the transaction. Usually,
commercial debt is the cheapest source of finance available to project proponents. Box 4.4 describes the
main commercial bank financing options.
Equity investors take equity positions in companies, projects or a portfolio of projects, and expect a
greater return for the level of risk they take, to account for the percentage of new ventures that can be
expected to fail. As described below, equity investment is usually in the form of funds and involves many
actors, often with overlapping boundaries and responsibilities.
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A critical theme for
the coming decade
will be to design PES
that not only preserve
ecosystem services in a
more effective manner,
and mobilize more
overall payments from
the private sector for
ecosystem services,
but that also optimize
positive outcome
for the poor.

’’

Chapter 4: Climate Change Financing Sources

Box 4.4: Bank financing options
Corporate Lending: Banks provide finance to companies to support everyday operations.
An assessment is made of the company’s financial strength and stability, and debt is priced
accordingly. Banks place few restrictions on how the company can use the funds, provided
certain general conditions are met.
Project Finance, or Limited Recourse Finance: Money is borrowed to fund a specific project;
the amount of credit made available will be linked to the revenue the project will generate
over a period of time, as this is the means to pay back the debt. This amount is then adjusted
to reflect inherent risks, e.g. the production and sale of power. In the case of a problem with
loan repayment, rather like a typical mortgage, the bank will establish first ‘charge’ or claim
over the assets of a business. The first tranche of debt to get repaid from the project is usually
called ‘senior debt.’
Mezzanine Finance: As its name implies, this type of lending sits between the top level of
senior bank debt and the equity ownership of a project or company. Mezzanine loans take
more risk than senior debt because regular repayments of the mezzanine loan are made
after those for senior debt; however, the risk is less than equity ownership in the company.
Mezzanine loans are usually of shorter duration and more expensive for borrowers, but pay
a greater return to the lender (mezzanine debt may be provided by a bank or other financial
institution). A green investment project may seek mezzanine finance if the amount of bank
debt it can access is insufficient: the mezzanine loan may be a less expensive way of replacing
some of the additional equity that would be needed in that situation, and therefore can
improve the cost of overall finance (and thus the rate of return for owners).
Refinancing: This is where a project or a business has already borrowed money, but decides or
needs to replace existing debt arrangements with new ones, similar to refinancing a mortgage.
Reasons for refinancing include: more attractive terms becoming available in the market
(perhaps as lenders become more familiar with the technology, meaning more money can be
borrowed against the asset); or the duration of the loan facility, e.g. loans are often structured
to become more expensive over time because of the increasing risk of changes to regulation
or market conditions.

DEFINITION

Institutional investors
Institutional investors
include insurance companies
and pension funds, which
tend to invest large
amounts of money over a
long-time horizon with lower
risk appetite.

Source: UNEP (2009).

Institutional Investors
Given their pivotal importance for green investment, this section will focus on institutional investors.
Institutional investors have a long-term investment horizon, which matches the long-term financing
requirements of climate investment such as wind power or timber forestry. The term ‘institutional investors’ may be described as organizations that pool and manage the savings of small investors by investing
on their behalf. They include pension funds, insurance companies, investment companies (e.g. mutual
funds), endowments and foundations. Individual investors or retail investors on the other hand can be
described as those who invest on their own behalf either directly or through financial intermediaries, such
as investment advisers/financial planners. Investment management, also known as asset management or
fund management, refers to the process whereby assets collected by institutional investors are actually
invested in capital markets in the form of equities, bonds, commodities, real estate, etc., depending on the
investors’ investment objectives. Figure 4.5 provides a simplified illustration of the various actors in the
investment management process.
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Figure 4.5: Key players of the capital markets systems
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of these different
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requirements of
their agents and
intermediaries.
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Source: Bayraktar (2010).

The primary objective of most institutional investors is to maximize risk-adjusted returns from their investments;9 however, due to their structural differences they have differentiated risk/return appetites that
result in varying asset allocation strategies. In addition to the level of risk they are willing to accept, institutional investors also have operational and regulatory constraints that they need to take into account when
making investment decisions. For instance, the nature of their liabilities and the regulatory framework in
which they operate are two of the major constraints faced by pension funds and life insurance companies.
Table 4.4 prepared by Hande Bayraktar (2010) highlights general characteristics that can be ascribed to
each category of institutional investor in terms of their level of risk aversion, asset allocation strategy,
and geographical focus. Any climate change strategy aiming to catalyse capital toward low-emission
climate-resilient development will have to take into consideration the specific investment horizons and
risk appetites of these different institutional investors and the information requirements of their agents
and intermediaries.
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In some cases, state-backed
investment vehicles may have
national-strategic goals. As
discussed later in this chapter,
ethical investors may also shun very
profitable investment opportunities
that do not conform to their
investment ethics (oil industries,
military industries, etc.).
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Table 4.4: Characteristics of selected institutional investor types

Institution
Life Insurance
Companies

Investment
Horizon

Investment
Objective

Long-term

Asset liability
matching

Asset
Size
(2008)

Level
of Risk
Aversion

Example of
Investments

$19tn

High

●●

●●

Pension Funds Long-term

Asset liability
matching

$26tn

ModerateHigh

●●

●●

Sovereign
Wealth Funds

Mid-to longterm

Long-term
return

$3tn

Endowments

Mid-to longterm

Long-term
return

~$1tn

Moderate

●●
●●

LowModerate

●●
●●

Geographic
Focus

Regulatory
Constraints

Developed countries
Select emerging
markets with
relatively strong
financial market
development and
transparency

High

Developed countries
Select emerging
markets with
relatively strong
financial market
development and
transparency

Moderate

Publicly listed equities and
bonds in developed financial
markets
Relatively small allocations to
alternative asset classes, such as
private equity and hedge funds

●●

Publicly listed equities and
bonds in developed financial
markets
Increasing allocations to
alternative investments, such as
private equity and infrastructure
funds

●●

Active across all asset classes
More aggressive allocation to
alternatives when compared
with pension funds and life
insurance companies

Global

LowModerate,
may have
restrictions
on % of
geographical
allocations

Active across all asset classes
Aggressive allocation to
alternatives

Global

Low

●●

●●

Source: Bayraktar (2010).

Private Cooperation Finance (Foundations and Social Investors)
In the coming years, an emerging group of social investors could be called to play an increasingly important role in climate change finance in developing countries. With more investors rejecting the notion that
they face a binary choice between investing for maximum risk-adjusted returns or donating for social
purpose, social investment is becoming a new funding source for socially responsible and environmentally
sustainable investment. Social investors range from philanthropic foundations and commercial financial
institutions to high net-worth individuals. According to a report published by J.P. Morgan (O’Donohoe and
others, 2010), this new investment trend could represent an investment potential of between $400 billion
and $1 trillion over the next decade in five critical sectors to scale up climate action — housing, water,
health, education, and financial services — serving global populations earning less than $3,000 annually.
The J.P. Morgan report assesses expected and realized returns from more than 1,000 impact investments
collected by the Global Impact Investing Network. Reported return expectations vary dramatically, from
competitive to concessionary. Some investors expect financial returns from their impact investments that
would outperform traditional investments in the same category, while others expect to trade off financial
return for social impact. The willingness of some social investors to accept trade-offs (lower returns or
higher risks) could facilitate the emergence of innovative PPPs to scale up climate investment to service
low income households in developing countries (see Chapter 6 on identifying an optimal financing mix to
promote green investment).
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However, a great challenge for the emerging field of social investment, which seeks to apply lessons from
venture capital to the field of development, is a severe shortage of investment propositions in which to
invest (Tallberg Project, 2011). The capital available does not necessarily match the existing investment
opportunities. Presently, the capacity of grass roots organizations to promote themselves to investors as
good investment propositions is weak.
International and national financial institutions, as well as central banks and regulators, are not familiar
with the unique requirements of low income households. Consequently, they find it difficult to develop
appropriate financial products for these markets. On the other hand, existing ventures and grass root organizations seldom have the ability or sophistication to propose the kind of business plans and structures
required to place them on the radar screen of either commercial or social investors (Tallberg Project, 2011).
What seems to be missing is a market development/market transformation mechanism to bridge this
gap. Developing sustainable business models to provide green, low-emission and climate-resilient products and services to the poor could be one of the key mandates of emerging technology transfer centres
supported under the UNFCCC process. Low-cost, small-scale renewable energy systems and water/energy
efficient appliances are two good examples for possible business models.

4.5

Climate Change Investment Vehicles

Depending on their investment objective and risk appetite, investors have a number of options to choose
from within each asset class to obtain exposure to climate change investments. Broadly speaking, these
asset allocation strategies may fall into four areas: asset allocation strategies, public equity and equity
products, publicly listed debt market (debt/bonds), real assets (including real estate and timber & sustainable forestry, and alternative investments.
Asset Allocation Categories
Public Equity and Equity Products
Publicly Listed Debt Market (Debt/Bonds)
Real Assets (including Real Estate and Timber & Sustainable Forestry)
Alternative Investments

Alternative Investments is a broad category of asset classes that include private equity/venture capital,
hedge funds, infrastructure, commodities, etc. It is worth noting that carbon funds — funds that invest
in projects generating carbon credits either for the voluntary or compliance markets — also fall under
the alternative investment category. For the purposes of this guidebook, this section will focus on private
equity/venture capital, infrastructure funds and carbon funds, given their increasing significance and
relevance as financial vehicles in climate change investing.

Public (Listed) Equity and Equity Products
An equity share represents one unit of ownership in a company whose shares can be bought and sold on
an exchange, such as the New York Stock Exchange or London Stock Exchange. An equity investor can
profit in two ways: when the company’s equity increases in value or when the company passes a portion of
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DEFINITION

Public-Private
Partnership
Public-Private Partnership
(PPP) refers to a government
service or private business
venture that is funded
and operated through a
partnership of government
and one or more private
sector companies. PPP
involves a contract between
a public sector authority
and a private party, in which
the private party provides a
public service or project and
assumes substantial financial,
technical and operational risk
in the project.

‘‘

The willingness of some
social investors to accept
trade-offs (lower returns
or higher risks) could
facilitate the emergence
of innovative publicprivate partnerships
(PPP) to scale up climate
investment to service
low income households
in developing countries.

’’
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DEFINITION

Infrastructure Funds
Infrastructure Funds are
funds traditionally interested
in lower risk infrastructure
such as roads, rail, grid, waste
facilities, etc., which have
a longer-term investment
horizon and so expect lower
returns over this period.

its profits by paying dividends to its shareholders. Institutional investors can invest in climate change activities by purchasing the publicly-traded equity shares of companies, established or newly listed, either in
domestically- or internationally-listed equity markets. Investors can invest in listed equities by individually
picking the shares of companies and/or investing in climate change-related investment funds. Even though
worldwide there are an increasingly large number of equity funds targeting climate change investments,
equity shares of companies in developing countries only make up a very small percentage of these investments. Investors often look for well-developed financial markets and transparency in capital markets when
making their investments; the majority of developing countries, apart from the leading emerging markets,
fall short of offering these conditions to the global investment community. So, while equity markets present
many opportunities for institutional investors to obtain exposure to climate change opportunities, they are
limited to companies that are already listed on stock exchanges and are operating in well-developed, transparent, and liquid capital markets.

Publicly Listed Debt Markets
On the fixed-income side, institutional investors can invest directly by participating in the bonds issued to
finance green projects. A bond is a type of a security that is similar to a loan in that when the bond is issued,
money is lent to the entity issuing the bond that then promises to repay the principal and interest through
to the bond’s maturity. Depending on national legislation, a company, a municipality or a government can
issue bonds.

‘‘

In the realm of climate
change investing,
climate bonds/green
bonds have been
especially attractive to
sustainability-oriented
institutional investors
who are looking
for stable,
long-term returns.

’’

In the realm of climate change investing, climate bonds/green bonds have been especially attractive to
sustainability-oriented institutional investors who are looking for stable, long-term returns. Green bonds,
also known as climate bonds, have been recently introduced by microfinance institutions (MFIs) such as
IFC and EIB as a financial vehicle for institutional investors to invest in climate change-related activities
and to finance green infrastructure in developing countries. The interest rates of these bonds ranged
from 2.25 to 5.23 percent, substantially lower than the prevailing rates associated with debt finance that
project developers in developing countries might access from local banks — which typically are still in the
low-mid teens (Ward, 2010).

Real Assets
Real assets refer to those assets that have an intrinsic value and are tangible, and include real estate, timber,
and forestry. Timber and forestry investments are particularly critical for both climate change mitigation and
adaptation. Timber investments have a low correlation with other asset classes and are also often seen as
an inflation hedge. There are a number of new funds offering exposure to timber and sustainable forestry.
For instance, in April 2010, MSS Capital, a London-based firm, launched three separate funds that invest in
sustainable forestry, with varying time horizons and return expectations. The first fund, at $38 million, will
have a 1-year time horizon and will invest in mature mahogany and teak trees that need felling, with expected
returns of 12 to 25 percent. The other two funds, which are expected to close at £100 million each, will be for
a five-year agro-forestry fund, and a 15-year teak and agarwood fund (Environmental Finance, April 2010).
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Alternative Investments
Private Equity/Venture Capital Funds
Private equity (PE) can be defined as an equity investment in a company or an asset that is not publicly traded
on capital markets, which means that private equity investments are not traded on exchanges. Venture
capital (VC) is a form of private equity that invests in early-stage companies targeting new technologies and/
or new markets. Investors usually invest in private equity through limited partnerships (as Limited Partners,
or LPs) and take part in a portfolio of private equity investments while preserving their limited liability. This
leaves management to the general partners (GPs), who often get involved in the management of the companies they in which they invest. PE/VC investments tend to be illiquid and are considered long-term, with an
investment horizon of 3-5 years for PE and 4-7 years for VC (UNEP, 2009).
Private equity/Venture capital funds play an important role in providing capital to start-up clean technology
companies. In emerging market private equity, investments have focused on more mature segments and
more proven technologies, and have taken the form of (1) providing growth/expansion capital where access
to capital markets has been limited, and (2) making efficiency improvements in operations. According to
Bloomberg New Energy Finance, during 2004-2009 nearly $35 billion worth of new clean energy investments were made through private equity and venture capital funds, led by activity in Europe and the
Americas. Overall, private equity activity has risen steadily in emerging markets. A newly published survey
from EMPEA/Coller Capital suggests that institutional investors increasingly view emerging markets as
attractive for private equity, both on a standalone basis and relative to more developed markets. According
to the survey, more than half of the LPs currently invested in emerging markets private equity investments
plan to increase their commitments over the next two years, with investment interest continuing to focus
on China, Brazil and India, while seeking investment opportunities in less penetrated markets, including Viet
Nam, Indonesia and Thailand (Emerging Markets Private Equity Association, 2010).

Infrastructure Funds/Project Finance
Infrastructure assets can be defined as the system of public works in a country, state or region, including
roads, utility lines and public buildings, and they generally have long-term, predictable and stable cash
flows. The private sector financing of public infrastructure usually takes the form of project finance, which
is a type of long-term financing that is provided for a ‘ring-fenced’ project set up as a separate legal and
economic entity (i.e. an off-balance sheet, special purpose vehicle, or SPV), whereby the project’s cash flows
are used for debt repayment.
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Figure 4.6: A simplified project finance structure
Equity
(from investors)

Construction
contract

Debt
(lenders, bond issuance, etc.)

Project
company

Operations and
maintenance contract

Off-take contract
(e.g. PPA)
Source: Adapted from Yescombe (2002).

As Figure 4.6 illustrates, in project finance structure, equity and debt financing are the two main sources
of financing. However, the separate legal entity structure of the project company allows project finance
deals to be highly leveraged, with debt financing covering more than 70 percent of a project’s total cost
and the debt financing often coming from multiple lenders, depending on the size of the project. Private
sector project finance debt is mainly provided by commercial banks in the form of long-term loans, and
by bond investors (e.g. insurance companies, pension funds) that purchase the bonds issued by project
companies. In developing countries, multilateral and regional banks as well as export credit agencies also
play an important role in the provision of loans and guarantees. Project finance debt has priority of repayment from the project’s cash flows, while the equity investors’ return is dependent on the level of success
(high, low, etc.) of the project. Equity investors who are actively involved in the promotion, development,
and management of the project are often referred to as ‘sponsors,’ and may bring in other equity investors
such as insurance companies, pension funds, and international financial institutions, especially in the case
of developing countries.

Carbon Funds
For private investors, carbon finance has become a new asset class. In 2009, despite the uncertainty
surrounding a post-2012 climate change framework, assets under management by carbon funds grew by
26 percent to $16 billion (Carbon Finance, 2010).
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5

Select an Optimal Financing
Mix to Promote Green Investment
This fifth chapter provides a methodology to select and sequence an optimal financing mix

‘‘

The types of finance
that might be the
most applicable for
the development,
commercialization
and deployment of a
technology will depend
on the nature of the
development stage of
the technology and of
its targeted market.

to promote climate investment. To develop clean technology markets, public policy makers
will often have to blend domestic and international, public and private, loan and grant,
innovative and traditional sources of finance. This chapter will discuss each of these different
sources of finance and possible mechanisms for their blending at the national level.
There is abundant and widely available corporate finance literature on how to best
structure private finance. Hence, this chapter only presents private financing optimization
criteria as a brief introduction to the more in-depth discussion on maximizing the use of
public climate finance as shown below.

Identifying possible sources of funds for each type of policy

’’

$

5.1 Private Financing Optimization Criteria

5.2 Public Financing Optimization Criteria

5.3 Public Financing Eligibility Criteria

5.4 Combining and Sequencing Different Sources of Public Climate Finance

5.5 Blending and Sequencing Multiple Sources of Public and Private
Climate Finance
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5.1

Private Financing
Optimization Criteria

A company will choose whether to use its cash flow, commercial loans, project finance, equity finance or
corporate facilities depending on which offers the cheapest source of funding to the project. Capital cost,
repayment schedule and cash flow constraints will be the main decision-making criteria to identify an
optimal financing mix for specific climate investments.
The types of finance that might be the most applicable for the development, commercialization and
deployment of a technology will depend on the nature of the development stage of the technology and
of its targeted market. This is connected to the perceived risk and the appetite of different types of investors to risk. This will in turn affect the level of return expected by the investor. As a general rule for private
sector investment, the greater the risk, the greater the expected return. Table 5.1 illustrates the different
types of finance, the type of risk taken and the expected level of return.
At the more commercial deployment end of the spectrum, finance is usually in the form of regular equity
and debt finance, and potentially carbon finance and other related PES. Venture capital funds provide
exposure to early-stage technology development to investors who are looking to generate high returns
by investing in early-stage companies, who are at the same time willing to take on the additional risk that
arises from the likelihood of failure of the new venture. In private equity, the investment is often made in a
later-stage company or project that has more mature technology, including pre-IPO (initial public offering)
companies, demonstrator companies, or under-performing publicly listed companies (UNEP, 2009).
Public equity and debt investments are relatively lower risk and hence lower return investments, investing
in the equity shares or bond issues of established public companies that have the ability to tap capital
markets to raise capital for investing in new projects and developing new products. Figure 5.1 provides a
visual description of where, and in which form private finance is most needed.

Table 5.1: Risks/return profiles of different funding sources
Venture
Capital

Private
Equity

Infrastructure
Funds

Pension
Funds

Bank Mezzanine Debt

Bank
Senior Debt

Start ups, new
technology,
prototypes

Pre-IPO*
companies,
demonstrator
technology

Proven
technology,
Private
companies

Proven
technology

Demonstrator/
proven
technology,
new companies

Proven
technology,
established
companies

>50% Internal
Rate of Return
(IRR)

35% IRR

15% IRR

15% IRR

LIBOR* + 700
bps

LIBOR + 300 bps

Source: UNEP (2009). * Initial public offering (IPO); London Interbank Offered Rate (LIBOR).
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Figure 5.1: Investment vehicles along the clean energy technology life cycle
Stage of technology
development
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proof of concept
●●
●●
●●
●●
●●
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●●
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●●
●●
●●
●●
●●
●●

●●
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●●
●●
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●●
●●
●●
●●
●●
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●●
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●●
●●
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●●
●●
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Compact
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Large-scale hydro
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Public transport
Sugar-cane based
ethanol
Traditional
geothermal power
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capture

Venture capital
Relevant asset class

Private equity
Public equity
Debt

Source: Adapted from Green Investing 2010, World Economic Forum, January 2010.

5.2

Public Financing
Optimization Criteria

The emerging public climate architecture is often described as being massively underfunded. As discussed
earlier, a number of proposals have recently been put forward regarding the mobilization of resources for
climate finance (e.g. the UN AGF Report). However, public funding is expected to remain constrained and
fragmented, especially for policy change and skills development efforts, in the coming years. Thus, it is
essential to channel these additional resources in the most efficient and effective fashion.
As a general rule, scarce public money should be used to finance issues for which private funds are not
readily available — and not to substitute for private finance. Accordingly, a first priority for public finance
should be to create conditions that allow markets and private investment flows to address pressing environmental problems (policy change, institutional strengthening, local supply of expertise, etc.).
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Figure 5.2: Comparative scarcity of funding sources
Less cost
to public

Capital markets

More cost to
project developer

Concessional financing

Innovative sources of
public finance

‘‘

Grants

More cost
to public

Less cost to
project developer

A second priority should be to finance the early stages of the clean energy technology life cycle, where
high technology risks combined with high country risks can prove a major barrier for private finance in
developing countries. Investment needs rise significantly as technologies move up along the innovation
chain and limited investment in R&D and demonstration can make a vital difference in catalysing much
larger capital for technology commercialization at a later stage.
With the exception of 2009 which benefitted from the effect of a number of green stimulus packages,
total public sector budgets for energy RD&D (research, development and demonstration) have declined
in real terms over the last 35 years: pre-stimulus nominal levels in 2008 were only slightly above amounts
budgeted in 1976. Moreover, the relative share of energy in total RD&D has declined significantly, from 12
percent in 1981 to 4 percent in 2008. In 2008, the last year with detailed data, nuclear fission and fusion
attracted around 40 percent of declining public RD&D spending.
In addition to establishing an enabling environment to catalyse private finance and technology innovation by industry, it will be critical for governments worldwide to step up R&D efforts in clean energy and
adaptation technologies to address the challenges of climate change, energy access and energy security.
For clean energy technologies alone, the IEA (2010b) estimates a shortfall between the current $10 billion
in annual public RD&D spending and the $40 to $90 billion of investment needed. Half of this investment
gap is expected to come from public sources. Therefore, achieving global energy and climate change
ambitions will require a two-fold to six-fold increase in public RD&D spending (IEA 2010a and 2010b).

Catalysing Climate Finance

89

... it will be critical
for governments
worldwide to step up
R&D efforts in clean
energy and adaptation
technologies to
address the challenges
of climate change,
energy access and
energy security.

’’

Chapter 5: Selecting an Optimal Financing Mix to Promote Green Investment

Figure 5.3: Funding options for different stages of technology development
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Source: Adapted from IEA (2010a, Chapter 14: Finance).

While these general rules for maximizing the use of public finance might sound relatively straightforward
compared with the need to tailor different sources of private capital to each technology development
stage, this impression could not be further from reality.
Accountability is to public money what the bottom line is to private capital, and each source of international and national public finance is governed by its own set of stringent eligibility criteria. Furthermore,
several sources of public finance will usually need to be combined to achieve a given policy objective. In
addition, public money will most often need to be tightly blended with private finance through innovative PPPs to bring to scale climate change efforts piloted through stand-alone projects. The following
sections will address in further detail these three public finance challenges.
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5.3

Public Financing
Eligibility Criteria

From a developing country’s perspective, the wide differences in eligibility criteria among the numerous
international and public domestic funds described in Chapter 4 make it very hard to apply for funding.
It is not unusual for developing countries to spend considerable resources applying to sources of public
finance that do not match their unique requirements. Additionally, specific delivery processes often slow
disbursement. Delays in accessing the public finance component of broader policy-dependent climate
change interventions can prove devastating to the entire investment.
Although there is a multitude of climate change funds, only a very limited number of them are likely to be
accessible for a given project at a given location. The selection of the most appropriate sources of public
finance will depend largely on:
●● Country eligibility criteria (e.g. to be eligible for the GEF, countries must be either a World Bank

or a UNDP Programme Country)
●● Thematic focus (most public funds focus on a limited number of themes/strategic priorities,

such as REDD)
●● Financing terms (loans vs. debt, co-financing requirements, etc.)
●● Delivery mechanisms (disbursement timing, etc.)

To minimize transaction costs associated with accessing individual funding sources, this guidebook
recommends thoroughly assessing the eligibility criteria of each prospective fund before preparing an
application. Information on the eligibility criteria of the main sources of public climate finance can be
found on the UNDP/World Bank website for climate finance (www.climatefinanceoptions.org).

Figure 5.4: UNDP/World Bank website on climate finance options

Source: UNDP/World Bank(www.climatefinanceoptions.org)
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DEFINITION

Montreal Protocol
The Montreal Protocol on
Substances that Deplete
the Ozone Layer — adopted
in Montreal in 1987, and
subsequently adjusted and
amended in London (1990),
Copenhagen (1992), Vienna
(1995), Montreal (1997) and
Beijing (1999) — controls
the consumption and
production of chlorine- and
bromine-containing chemicals that destroy stratospheric
ozone, such as chlorofluorocarbons, methyl chloroform,
carbon tetrachloride, and
many others.

10

5.4

Combining and Sequencing Different
Sources of Public Climate Finance

Despite the array of public funds and funding mechanisms, the lack of adequate coordination among
funds leaves many gaps and overlaps. In most cases, public authorities will need to access and combine
several public funding mechanisms to catalyse capital to support specific climate change interventions.
The phasing out of energy inefficient and ODS-consuming refrigerators provides one such example.
In many countries, over 40 percent of electricity is consumed by heating, ventilation and air conditioning
(HVAC) systems in private and public buildings. Not surprisingly, governments throughout the world are
enacting policies and developing financial mechanisms to promote energy efficiency in the commercial
and public buildings sectors, and to phase out existing energy inefficient and ozone depleting substances
(ODS)-consuming HVAC appliances.
The term ODS refers to the group of chemicals governed by the Montreal Protocol. Ozone depleting
substances can also be GHGs, often with global warming potentials (GWPs) many thousands of times
more potent than CO2. These ODS governed by the Montreal Protocol are not eligible in the Kyoto
Protocol which governs GHGs. Because the Montreal Protocol only covers the phase-out of ODS
production and the Kyoto Protocol expressly excludes the coverage of Montreal Protocol chemicals, no
instrument addresses the collection and safe recycling of ODS already in use.
Due to a gap between the Montreal Protocol and the Kyoto Protocol, there is now the potential that over
30 Gt CO2e of GHGs could be emitted from ODS stockpiles over the next two to three decades. By comparison, the Kyoto Protocol is expected to reduce emissions of approximately 5 Gt CO2e10 in the 2008-2012
period. In the absence of a financial mechanism to incentivize the collection and safe disposal of energy
inefficient and ODS-consuming appliances, there is a risk that interventions aiming at promoting energy
efficient and ODS-free refrigerators would result in the opposite effect. Through increased consumer
awareness and the provision of financial incentives such as rebates or zero-interest credits, energy efficiency programmes can successfully encourage the purchase of new energy efficient and ODS-free
refrigerators. However, in the absence of incentives to collect and recycle them, old appliances are likely
to be kept as secondary systems and actually increase net energy consumption. Ultimately, they will be
discarded in landfills, and the ozone-depleting substances with high global warming potential will gradually seep into the atmosphere.
To mitigate this risk, governments will have to access, combine and sequence multiple sources of public
and environmental market finance to address the full life cycle of domestic refrigerators. At the refrigerator manufacturing stage, funding from the Multilateral Fund for the Montreal Protocol can assist manufacturers to switch to lower global warming potential refrigerants. At the usage stage, funding from the
GEF can help bring about energy efficient market transformation. Third, at the end of a refrigerator’s lifetime, funding from voluntary carbon finance or from an innovative financing instrument such as a levy
on electricity consumption can be used to cover the costs of financing the recovery and destruction of
high global warming refrigerants. Figure 5.5 provides a schematic of the structured public finance used
by UNDP to help public authorities in phasing out energy inefficient ODS consuming fridges in several
developing countries.

Source: UNDP estimate.
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Figure 5.5: Accessing, blending and sequencing different sources of finance to phase out
ODS-consuming, energy-inefficient refrigerators
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Developing the capacity of policy makers to blend and sequence different sources of public climate
finance is also critical to establishing synergies between development, climate and ecosystems finance.
For example, protected areas not only play a key role in conserving globally important biodiversity
hotspots, but they are also critical for water flow regulation, carbon sequestration, clean water supply,
drought and flood risk reduction, provision of timber and non-timber forest products, opportunities for
nature-based tourism, and pollination of crops by wild bees and other insects (UNDP, 2010).
The map in Figure 5.6 shows an overlay of carbon-related ecosystem services with Tanzania’s protected
area network. The carbon storage in protected areas (PAs) is up to 155 tonnes per hectare, compared
with 80 tonnes per hectare for unprotected land, and 35 percent of the carbon is stored within protected
areas. The global community agreed in Nagoya in October 2010 to increase protected areas from 10 to
17 percent of land surface area by 2020. Integrating development and climate concerns into the new PA
strategy would provide a unique opportunity to leverage the extension of protected areas to deliver additional benefits such as climate stabilization, adaptation, risk reduction and socio-economic development.
Conversely, it should enable countries to leverage new sources of finance to protect biodiversity.
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Figure 5.6: Synergy between innovative climate and ecosystem finance
Carbon
Mg/ha-1
n 0 – 50
n 51 -100
n 101-150
n 151-200
n 200+

Arusha

Dodoma

Iringa

Bagamoyo
Morogora
Dar es
Salaam

CARBON STORAGE
= Aboveground
+ Belowground
+ Soil
Kilometres

Source: Willcock and Swetnam, Valuing the Arc, presented by Prof. P.K.T. Munishi, December 2009. Available from http://www.valuingthearc.org.
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Blending and Sequencing Multiple Sources
of Public and Private Climate Finance

As mentioned in Chapter 4, this guidebook artificially divides climate finance into public climate finance
and private climate finance to simplify the review of the wide variety of funding sources. However, climate
investment is policy-dependent given the existence of legacy market distortions in favour of fossil fuels.
Hence, private and public climate finance are intimately linked and increasingly blended to effect transformational market changes. The past few years have seen the emergence of a number of innovative PPPs
to reduce investment risks, optimize the use of both sources of finance and pool public and private sector
talents and strategic capabilities. There is increasing recognition among climate finance practitioners that
PPPs could hold the key to a rapid scaling-up of climate change management efforts in both industrial
and developing countries (e.g. WEF, 2010; Fulton, 2010; UNECE, 2010). There exists a spectrum of different
types of PPPs. This section will focus on two key types of PPPs for climate change: PPPs to close the debt
gap and PPPs to close the equity gap.
The common objective of these two types of innovative climate change public-private finance mechanisms is to lower the weighted average cost of capital for low-emission climate-resilient investment in
developing countries. Figure 5.7 graphically depicts the effect of the interest rate on the proportion of
repayments of principal and interest over a period of time that is typical of infrastructure investments.
Debt finance for renewable projects in developing countries from local financial institutions is typically
in the mid-teens percent per annum compared to about 6 percent in developed countries (Ward, 2010).
Over the long-life term of infrastructure investments, the difference in total project costs can be quite
substantial. Over 25 years, the total of capital expenditure plus costs of finance would be reduced by 50
percent if the effective interest rate were 6 versus 12 percent. As mentioned in Chapter 2, a key financial
barrier for a number of low-emission, climate-resilient investments, such a renewable energy technologies, is the need for substantial upfront investment. Hence, climate investment is particularly sensitive to
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interest rates and the weighted average cost of capital. The effect of interest rate on the profitability of
low-emission climate-resilient investment is such that, ultimately, it is not the cost of the technology that
counts, but the cost of its financing.

Figure 5.7: Effect of interest rate on the profitability of green investment
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Paying off principal with monthly
payments over 25 years, nominal dollars

250,000
200,000

‘‘

150,000
100,000
50,000
0

Principal

Interest,
14% p.a.

Interest,
12% p.a.

Interest,
10% p.a.

Interest,
8% p.a.

Interest,
6% p.a.

Interest,
4% p.a.

Interest,
2% p.a.

Source: Ward (2010).

To lower the cost of debt financing for clean energy projects in developing countries and economies in
transition, a number of multilateral development banks (e.g. the World Bank, the European Investment
Bank) have been floating low-cost green bonds leveraging their AAA ratings over the past three years.
Typically, these green bonds have had coupon rates of between 2 and 5.23 percent and have been taken
up by institutional investors such as pension funds as part of their portfolio allocation to fixed-income
products (Ward, 2010).
A number of developing countries have also witnessed the growth of markets for government bonds
in recent years. Accordingly, the issuance of public or public-guaranteed ‘green bonds’ could become
an additional climate-financing tool in emerging economies. Government guarantees and tax breaks
could be used to facilitate the issuance and purchase of such bonds. Brazil, China and India have gained
some experience in using both development banks and special lending windows of commercial banks
underwritten by government guarantees to channel savings into infrastructure investments that reduce
carbon use. Their experience could prove immensely valuable to other emerging economies and developing countries.

Non-G-20 countries

In addition to debt financing, projects through IPPs also require equity as a source of finance. Unless the
sponsor is a large company or utility, this equity is generally supplied by private equity funds. Until the
2008 financial crisis, the share of equity funding in the project capital structure could be as low as 15 to
20 percent in the most developed markets. The financial and economic crisis has led to the deleveraging
of project capital structures and, therefore, a higher proportion of equity is now required, around 30 to
50 percent. This means that hundreds of billions of additional private equity will need to be mobilized
annually to support low-emission climate-resilient investments in developing countries in the coming
decades. Securing such a large ratio of equity can be a deal-breaker in developed countries. In developing
countries, mobilizing such a large share of equity finance can prove an insurmountable barrier.
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Recognizing this constraint, a number of public venture capital institutions are trying to address the equity
gap in developing countries, and through public venture capital funds establish a successful track record
of investment in local climate technologies and initiatives with the hope of attracting private venture
capital in the future. A small group of such public venture capital clean energy funds already exists, mostly
in developed countries, with funds under management totaling $675 million (Crespo, 2008). These funds
face a number of challenges, including attracting the talent necessary to make successful investment
decisions and securing enough organizational flexibility to operate similarly to a private venture firm.
Furthermore, they are also constrained by competing demands on scarce public resources. To address
these challenges and maximize the use of public finance, some public venture capital institutions prefer
to invest instead in private capital venture organizations as a limited partner or a funding limited partner.
Figure 5.8 summarizes the four possible routes available to public institutions to address the equity gap.
A few international development organizations are currently piloting similar public private equity funds
to catalyse private equity for low-emission, climate-resilient projects in developing countries. Table 5.2
summarizes the key attributes of the Global Energy Efficiency and Renewable Energy Fund (GEEREF) a
public-private equity fund aimed at promoting clean energy investments in developing countries and
economies in transition.

Figure 5.8: Public venture capital investment roadmap
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Contracts private
fund manager

Creates own
fund manager

Invests in
private VC

Strategic, founding
LP in fund

Strategic, founding
LP in fund

Strategic LP

Private fund manager

Own fund manager

Invests $

Invests $

Invests $
Direct investor

Private VC firm
Invests $

Invests $

Source: Adapted from Crespo (2008)
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The Global Energy Efficiency and Renewable Energy Fund was launched by the European Commission
(EC) in 2008, and focuses mainly on sub-investments in equity (or quasi-equity) below €10mln. The
European Commission, Germany and Norway have committed about €110m to the GEEREF over the
period 2007-2011. The EIB is the fund manager. The Global Energy Efficiency and Renewable Energy Fund
is a public private partnership where public investors’ shares are subordinated to those held by private
investors, with a ‘waterfall’ mechanism whereby, once the fund is liquidated, the latter will receive their
investment plus a certain return before any other distribution to public shareholders. This scheme has
been effective in mobilizing capital for new asset classes in developing countries, especially in those
regions where perceived risks are a high hurdle to private capital mobilization.

Table 5.2: Key attributes of the global energy efficiency and renewable energy fund

5.6

Fund

Date

Amount

Global Energy
Efficiency and
Renewable
Energy Fund
(GEEREF)

2007

€110 million
(target €200
million)

Target endusers
Clean energy
investments
in developing
countries and
economies in
transition

TA

Subsidy

DFIs

Website

No

Yes,
subordinate
equity

Yes: EC (€80
million)

www.eif.org/
about/geeref.htm

Adopting a Methodology to
Select an Optimal Financing Mix

As highlighted in the previous sections, most climate change investments necessitate multiple sources
of private and public funds. They can involve lining up multiple investor-types (for example, debt, equity,
and mezzanine investors), possibly entering or exiting the investment at different times. While these innovative PPPs have the potential to scale-up climate change investment opportunities, they also add up
to considerable execution risk in closing and managing the investment process for a given activity. It is
often difficult for private investors to master the timelines and governance requirements of increasingly
fragmented public sources of financing. If the public components in an investment package cannot be
accessed in a timely manner, this may critically undermine the ability to leverage matching private capital.
The appropriateness of PPPs to scale-up climate management efforts and the optimal mix of mechanisms
employed will vary depending on factors such as national economic conditions, target technologies, prior
green policy and financial engineering experience.
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‘‘

The appropriateness
of PPPs to scale-up
climate management
efforts and the optimal
mix of mechanisms
employed will vary
depending on factors
such as national
economic conditions,
target technologies,
prior green policy and
financial engineering
experience.

’’

Chapter 3 presented UNDP’s four-step approach to select an appropriate policy and financing mix to
catalyse climate capital (see Section 3.2). In line with this approach, the fourth and final step of the process
is to empower policy makers to blend domestic and international, public and private, concessional, and
grant resources to finance the design and implementation of the selected mix of public policies to catalyse
climate finance. This task can be broken down into the following steps:
●● Assess the financing terms and delivery requirements (financing scale, disbursement timing, etc.)

of the envisaged public policy measures to support technology development and deployment
●● Take into account the constraints of all parties concerned, and notably private investors in public-

private partnerships, prioritize possible uses of public funds
●● Review country and thematic eligibility criteria to existing relevant international and national

public funds
●● Identify possible gaps and overlaps in funding sources
●● Identify possible cross-sectoral blending of finance to address gaps and minimize overlaps
●● If necessary, adjust the mix/sequencing of public policy instruments to address financial constraints

A possible approach to conduct this process is to build on the tool presented in Chapter 3 (see Figure
3.3) to establish a well-crafted suite of complementary policy instruments. Once a possible mix of policy
instruments has been selected (cornerstone policy and supporting information, regulatory, and MBIs),
the next step is to identify possible sources of funds for each type of policies and the underlying investment projects. As a starting point, criteria given in Section 5.2 to optimize the use of public finance,
in Section 5.3 to identify appropriate sources of public funds with respect to their eligibility criteria, in
Section 5.4 to combine and sequence different sources of public funds, and in Section 5.5 to blend public
and private money, can be used for this exercise.

Figure 5.9: Identifying possible sources of funds for each type of policy
5.2 Public Financing Optimization Criteria

5.3 Public Financing Eligibility Criteria

5.4 Combining and Sequencing Different Sources of Public Climate Finance

5.5 Blending and Sequencing Multiple Sources of Public and Private
Climate Finance
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Once this exercise has been conducted for each public policy, the optimal mix of public policy and
financing instruments to catalyse finance for a given clean technology can be undertaken as summarized in Figure 5.10.

Figure 5.10: Methodology for selecting an optimal financing mix

Policy financing

Select supportive market-based instruments

Select supportive
information
and regulatory
instruments

Underlying finance

Select Cornerstone Policy

Identify finance for underlying investment

Key: Funding sources
Capital markets (Domestic & International)
Country-specific innovative financing (e.g. increase in electricity tariff, wire charges, blending of international/domestic public resources, etc.)
Concessional and development finance (e.g. multilateral development banks, national development banks, etc.)
Public funding sources (e.g. GEF)

As shown in Figure 5.10, a given set of similar public policies, such as supporting MBIs, could be financed
from different funding sources.
To illustrate the UNDP framework, the next chapter will present some possible policy and financing mixes
for three priority clean energy sectors: renewable energy, energy efficient building and domestic appliances (efficient cook stove), and low-emission vehicles. Further background information on policy and
financing options for energy-efficient building can be found in the UNDP toolkit Policy and Financial
Instruments Toolkit for Low-Emission Climate-Resilient Development (UNDP, 2011a).
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●● 6.1 Feed-in Tariffs for Wind Power

Case Study 1: Feed-in Tariff Law to Scale up Renewable Energy in South Africa
Case Study 2: FiT Law to Scale up Renewable Energy in Mauritius
●● 6.2 Scaled up Distribution of Low Indoor Air Pollution, Efficient Biomass Cookstoves

Case Study 1: Scaling Up Low Pollution, Efficient Fuel Stoves for Institutions and
Medium-Scale Enterprises in Kenya
Case Study 2: Leveraging Carbon Finance for Low Pollution, Energy-Efficient Stoves
●● 6.3 Energy-Efficient Buildings

Case Study 1: Promoting Low-Cost, Effective Energy-Efficient Building Technologies
in a Cold Climate (Mongolia)
Case Study 2: Renovation of Multifamily Buildings In Bulgaria
●● 6.4 Low-Emission Vehicles

Case Study 1: Commercialization of Electric Three-Wheeler Rickshaws in Sri Lanka
Case Study 2: Market Development for Fuel Cell Buses In China
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6

Applying the Four-Step
Methodology to Catalyse
Climate Capital
As mentioned in the first chapter of this guidebook, the UNFCCC (2007) and IEA (2009)
estimate that about 80 percent of the capital needed to address clean energy issues will
come from the private sector — both businesses and consumers. Robins (2010) reaches a
similar conclusion and estimates that households will account for around one-third of total
capital investments, ranging from 20 percent of investments in solar electricity generation
equipment, through 50 percent of investment in energy-efficient building and domestic
appliances (modern cooking, energy efficient heating, ventilation and air conditioning
equipment, etc.), to 80 percent of capital investment in purchases of low-emission vehicles.

1

Step 1: Identify priority mitigation and adaptation technologies options

2

Step 2: Assess key barriers to technology diffusion

3

Step 3: Determine appropriate policy mix

4

Step 4: Select financing options to create an enabling policy environment

This chapter presents possible policy and finance mixes for four key consumer technologies:
●● Feed-in Tariffs for wind power
●● Scaled-up distribution of low indoor air pollution, efficient biomass cookstoves
●● Energy-Efficient buildings
●● Low-Emission vehicles

It applies the UNDP four-step process for selecting policy and financing options to catalyse climate capital
for priority climate initiatives introduced in earlier in the guidebook.
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6.1

Feed-in Tariffs for Wind Power

Step 1

Development is a primary concern for developing countries. The promotion of renewable energy technologies to reduce GHG emissions in absence of a connection to
development is unlikely to be a top priority in non-OECD countries. However, there is a
positive relationship between development and renewable energy. In fact, unleashing the local potential
of renewable energy in developing countries can be a major driver for sustainable growth (Schwarz and
Glemarec, 2009).

1

About 25 percent of the world’s population (1.6 billion people) lives without access to electricity (IEA,
2010c). Developing countries in Asia and Africa account for the vast bulk of these populations. Conventional
approaches to expanding modern energy access through mostly national grid extensions are failing to
reach people living in poor communities; meanwhile, off-grid solutions relying on diesel power produce
expensive, low-quality energy, resulting in high levels of CO2 emissions and imposing greater vulnerability
to communities because of fluctuations in oil prices.

Identify priority
mitigation and
adaptation
technologies options

Step 2
Assess key barriers to
technology diffusion

Step 3
Determine appropriate
policy mix

Renewable energy, on the other hand, can result in the following positive outcomes:
●● Increased access and affordability of energy services for the poor
●● Reduced reliance on imported oil

Step 4

●● Increased energy security

Renewable energy also leads to critical adaptation co-benefits. Notably, the development of off-grid
renewable energy can enhance the ability of communities to cope with the adverse effects of climate
change by reducing indoor and outdoor air pollution and health hazards, as well as time spent gathering
fuel. In addition, increased access to electricity enhances children’s educational achievements in poor
areas through the provision of high quality lighting for studying. Improved lighting also saves on kerosene
and battery costs and promotes new income opportunities (food and lodging businesses, etc.), further
contributing to poverty reduction and the capacity to adapt to climate change impacts. Collectively,
developing countries produce more than half of global renewable energy (REN 21, 2010) (see Figure 6.1).

Catalysing Climate Finance

103

Select financing options
to create an enabling
policy environment

Chapter 6: Applying the Four-Step Methodology to Catalyse Climate Capital

Figure 6.1: Renewable power capacities, 2009
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Unleashing the potential of local renewable energy resources is likely to become a development priority
for most nations, irrespective of their socio-economic conditions. Notably, wind power has become
increasingly attractive
for the generation of electricity in both developed and developing countries in the
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Step 1
Identify priority
mitigation and
adaptation
technologies options

Box 6.1: Most common barriers hindering wind power energy
Institutional
●●

A lack of clear administrative procedures for obtaining sitting licences and permits and for
selling electricity.

Regulatory
●●

Step 2

The absence of an appropriate legal and regulatory framework that (1) allows IPPs, (2) provides
for transmission access for renewable resources which can be located away from centres of
demand, (3) deregulates electricity rates, and (4) streamlines permitting processes for wind
energy sites and provides access to land.

Assess key barriers to
technology diffusion

Technical
●●

●●

A lack of expertise: This is a concern for both methods of site selection and technical aspects
of wind power as specialised skills and expertise are required to pre-select sites and plan
wind farms.
Lack of supporting infrastructure and skills relating to installation, operation and maintenance:
While international contractors can install wind farms and perform initial maintenance, some
minimum level of local equipment (e.g. cranes, transport vehicles) and infrastructure (e.g. good
roads for equipment transport) are still required for accomplishing these tasks. Furthermore,
specialized technicians will need to carry out the eventual maintenance of the turbines locally
over a period of decades.

Step 3
Determine appropriate
policy mix

Step 4

Financial
●●

●●

●●

Select financing options
to create an enabling
policy environment

Market risk or uncertainty in future electricity prices: This can affect even cost-competitive
projects, as the electricity tariffs that a developer can expect in the future are difficult to
accurately predict years in advance.
Direct and indirect subsidies for conventional fuels and electricity: Public financial support
for energy supply and access is used in many countries to reduce consumer energy costs;
however such subsidies can put renewables at a comparative disadvantage unless they are
carefully structured.
The scale of upfront costs: Appropriate investors, financing mechanisms and structures
are necessary to overcome the relatively high initial investment requirements of wind
energy projects.

Source: UNDP (2011a).
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The next step requires an evaluation of public policy options to catalyse climate capital
and sequence an optimal mix of policies. This exercise should take into consideration
the viewpoints of both investors and taxpayers. In doing so, the results will provide a
more holistic view of viable options and will allow for the approval of all parties.

3

Figure 6.2: Policy and financing mix to promote wind power in developing countries

Political risk guarantee, concessional loans, etc.

Policy financing

’’

Figure 6.2 illustrates a possible mix of public policies and funding sources to support renewable energy
centered on a FiT (as mentioned earlier, FiTs provide guaranteed access to the grid at a premium price for
renewable energy, often over a period of 15 to 25 years).

• Technical assistance for
the design of FiT laws
• Capacity development
for local supply of
expertise and finance
• Policy change for
expedited licensing

FiT premium

Underlying finance

‘‘

... by early 2010, at least
50 countries and 25
states/provinces had FiTs,
more than half of these
adopted since 2005.

At least 83 countries have some type of policy to promote renewable power generation. The most common
policy is the feed-in tariffs (FiT). In recent years, many countries and regions have enacted this policy; by
early 2010, at least 50 countries and 25 states/provinces had FiTs, more than half of these adopted since
2005 (REN 21, 2010). Given the strong momentum for FiTs around the world, both at the national and state/
provincial level, this policy is used in the following example to illustrate Step 3 of the UNDP framework
for catalysing climate capital. In this case, FiT is an example of the cornerstone policy for a wind power
development scenario.

• Guaranteed access to
the grid
• Etc.

Renewable Energy Asset Financing

Key: Funding sources
Capital markets (Domestic & International)
Country-specific (e.g. increase in electricity tariff, wire charges, blending of international/domestic public resources, etc.)
Concessional and development finance (multilateral development banks, national development banks, etc.)
Public funding sources (e.g GEF)

Source: Fulton (2011).
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Experience shows that even well designed FiTs cannot catalyse large investment for renewable energy in
the absence of complementary information, regulatory and market-based instruments.
Lack of information and an inadequate supply of technical skills are significant barriers to RE generation
activities in developing countries. One cannot regulate or participate in an industry without first understanding its opportunities and limitations. Administrative procedures to develop RE projects and allow for
the sale of their electricity should be clear, simple and efficient. Independent power producers should be
able to obtain sitting licenses and permits within a reasonable time period.

Step 1
Identify priority
mitigation and
adaptation
technologies options

Step 2
Assess key barriers to
technology diffusion

The governing legal framework should also be clear and enforceable. Uncertainties regarding land-title
rights to a proposed RE project site may deter project activities. The same is true of intangible property
rights because technology suppliers seek to protect their intellectual property rights when licensing new
technologies. Furthermore, investors, technology suppliers and other actors want the safeguard of an
impartial judicial system that will enforce contracts in the event of breaches. As mentioned in Box 6.1,
adequate supply of local technical expertise must also be available to design, construct, operate and
maintain renewable energy plants, as relying on international manpower is simply too expensive for RE
proponents (particularly given that many RE projects already face high upfront capital costs).

Determine appropriate
policy mix

Depending on the unique requirements of each location, a number of targeted policy changes and institutional and regulatory strengthening programmes might be required to complement the FiT law and
to reduce policy, administrative, regulatory and technical risks. Additional financial instruments such as
country risk guarantees might be needed to further reduce risks for domestic and international investors.

Step 4

In accordance with the prioritization criteria for public finance discussed in the
preceding chapter, national and international public grants are appropriate to fund
information and regulatory instruments aimed at removing administrative and regulatory barriers, creating enabling environments and designing FITs. The GEF has been a major source of
international finance for such barrier removal efforts over the past 20 years.

4

Complementary financial instruments to reduce investment risks (guarantees, etc.) can be covered by
international and domestic concessional financing. Multilateral, bilateral and national development
banks, as well as some export credit agencies, are the main source of concessional finance to support
such efforts.
As discussed in Chapter 5, scarce public finance should not be used to substitute for private finance, and
the bulk of asset financing for the underlying investment projects should come from the private sector.
However, additional concessional finance (soft credits) may need to be raised and innovative publicprivate finance mechanisms (green bonds, public-private equity funds, etc.) may need to be established
to reduce investment risks and attract private capital at scale in developing countries.
Funding sources for the RE price premium (the guaranteed FiTs over a long period of time) will vary
depending on country conditions and can include a blend of hybrid and innovative sources such as
public, private, international and domestic funding. For example, the RE price premium could be directly
financed from an increase in electricity tariffs spread over all electricity consumers; an innovative financing

Catalysing Climate Finance

107

Step 3

Select financing options
to create an enabling
policy environment

‘‘

Complementary
financial instruments
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risks (guarantees, etc.)
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by international
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instrument, such as a wire charge or a tax on oil production; the phase-out and recycling of obsolete fossil
fuel subsidies; carbon finance; a blending of international and domestic budget contribution; or a combination of all of the above.
While a detailed discussion of each of these financial options goes beyond the scope of this guidebook,
further discussion on carbon finance might be useful. With only limited public financial resources available
for renewables, carbon finance (essentially CDM in developing countries) has been playing an increasingly
important role in promoting wind power over the past few years. The additional revenue stream from
carbon finance is not always sufficient to ensure the profitability of projects. As highlighted by Schwarz
(2008), a FiT is the easiest market access policy to combine with carbon revenues. Under the current CDM
regulations, FiT does not alter the CDM project eligibility and will not negatively influence potential investors seeking to generate CERs (World Future Council, 2009).

‘‘

Funding sources for the
RE price premium (the
guaranteed feed-in tariffs
over a long period of
time) will vary depending
on country conditions
and can include a blend
of hybrid and innovative
sources such as public,
private, international and
domestic funding.

’’

A FiT can be set up with tariffs a little below the required level for the project to be profitable and still
generate projects if project proponents can make up the revenues they are missing because of lower
tariffs from sales of carbon credits. The drawback in such cases is that only projects that can go through
the CDM process can be implemented in developing countries. Countries with a very large wind energy
potential, such as South Africa, China, India, Morocco, would need several hundred projects to reach their
wind energy development objectives.
A key challenge to leveraging carbon finance and FiTs to scale up wind power in countries with very large
wind energy potential will be to develop schemes that do not require a project-by-project review. The
Global Energy Transfer Feed-in Tariffs Programme (GET FiT) is a good illustration of a new generation of
sectoral public-private partnership proposals. Figure 6.3 summarizes the GET FiT structure.
GET FiT was first conceived by Deutsche Bank Climate Change Advisors (DBCCA) in early 2010 to drive
renewable energy investment in the developing world through the creation of new international PPPs.
Recognizing the success of FiTs to scale up renewable energy in industrial countries, GET FiT is a global
partnership aimed at scaling up renewable energy in developing countries through the development and
implementation of FiT laws as well as their associated complementary policies, to reduce investment risks
for institutional equity investors and asset financiers.
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Step 1

Figure 6.3: The GET FiT model
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Source: Adapted from Fulton (2010).
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The types of support envisioned under GET FiT include a combination of public and private money. Public
money will be used for technical assistance to address behavioural, technical and regulatory barriers. In
addition, it will pay for financial risk mitigation instruments, such as international guarantees and insurance, to create a comprehensive enabling environment for cost-effective private investment in RE in developing countries. As discussed above, a key issue will be to select the most appropriate funding source(s) to
finance the price premium.
The establishment of efficient and cost-effective FiTs requires relatively strong clean energy policy design
and enforcement capacity, as well as fairly well developed domestic financial markets. However, there is a
huge array of policy options to promote renewables in developing countries, and a number of alternative
cornerstone policies that can be selected to meet the unique requirements of each country. As recommended by DBCCA (Fulton, 2010), individual PPAs could prove a more appropriate cornerstone policy
than FiTs in countries that have not established an appropriate track record with renewable energy yet.
The required supporting policies are likely to be similar to those appropriate for FiT, and PPAs could lay the
foundations to establish full fledge FITs.
Feed-in tariffs can also be used to encourage decentralized power production and off-grid renewable
energy. Most homeowners do not have the resources to purchase their own small-scale wind turbine, or to
invest in a community energy project. In countries with mature capital markets, the secured income from
tariff payments allows people with limited disposable cash to get a loan from the bank in order to buy
a wind power system (Mendonca, Jacobs and Sovacol, 2010). In countries with nascent capital markets,
partial upfront investment grants and state-guaranteed concessional financing could be explored as
incentives for private investment in mini-grids. Further background information on policy and financing
options for wind power can be found in the UNDP toolkit Policy and Financial Instruments for Low-Emission
Climate-Resilient Development (UNDP, 2011a).
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Case Studies: Feed-in Tariffs

Step 1
Identify priority
mitigation and
adaptation
technologies options

Case Study 1: Feed-in-Tariff Law to Scale Up
Renewable Energy in South Africa
Step 2

The South African Wind Energy Programme is a multi-year technical assistance project, implemented by
UNDP and co-financed by GEF, which is supporting the Government of South Africa in promoting the
large-scale commercialization of wind energy.
The Wind Energy Programme supported Government officials on a range of issues related to wind
energy (e.g. connection to the grid, licensing and PPAs, etc.), as well as a first-of-its-kind IPP demonstration project, the 5.2 MW Darling Wind Farm. This demonstration project used a premium pricing model
and entered into a 20-year power purchase agreement with the City of Cape Town, for which a UNDPestablished, GEF-funded $5.0 million Green Power Guarantee Fund was instrumental. The Programme
has been a key contributor to South Africa’s national REFiT (Renewable Energy Feed-in Tariffs) framework
announced in 2009. Eskom, the State-owned utility coordinating IPP interactions, has currently received in
excess of 3 GW of advanced stage wind farm grid connection applications. The South African Wind Energy
Association estimates that approximately 5 GW could be commissioned by 2015. In indicative dollar terms,
every 1 GW of newly installed wind energy typically amounts to between $1.5 billion and $2 billion in
capital investments.
The South Africa Wind Energy Programme is an example of the importance of upstream technical assistance to put in place an optimal mix of policy and financial mechanisms which are tailored to each country’s unique market status and macroeconomic conditions. The result is a risk/reward profile that attracts
developers and investors at scale. Key to this scaling up is a shift from project-based to sector- wide
approaches, such as the national REFiT. The next step in this shift is to identify new sources of financing,
national or international, for example, nationally appropriate mitigation actions (NAMAs) or green bonds,
which can provide transitional or long-term funding for such sector-wide incentives.
Source: United Nations Secretariat (2010).
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Case Study 2: FiT Law to Scale Up
Renewable Energy in Mauritius
The Government of Mauritius has the long-term vision of transforming Mauritius into a sustainable island.
One important element toward the achievement of this vision is to increase the country’s usage of renewable energy, and promote energy efficiency measures to reduce dependence on fossil fuels and achieve
energy security. In 2007/2008, the price of oil rose significantly from around $40 a barrel several years
earlier to reach a peak of $147 a barrel, and the petroleum import bill increased from Rs 6.5 billion in
2000 to around Rs 25 billion in 2008. As a country that relies on imports for around 80 percent of its
energy, the Government of Mauritius reviewed its strategies and placed primary focus on building an
attractive, modern, inclusive, green, open Mauritius. This included the adoption of the Long-Term Energy
Strategy 2009-2025, which seeks to diversify the country’s energy supply by improving energy efficiency
and modernizing the energy infrastructure. Among other targets, the strategy sets a target to increase the
renewable energy share to 35% by 2025.
UNDP is supporting the Government of Mauritius to implement these national strategies through a mix of
assistance for the enactment of several critical policies and institutional structures, together with targeted
initiatives to facilitate investments in renewable energy (RE) and energy efficiency (EE) measures at the
community and household levels. The UNDP/GEF-funded Removal of Barriers to Energy Efficiency and
Energy Conservation in Buildings project has been instrumental in developing the grid code and piloting
a FiT scheme for small-scale RE-distributed generation, which was launched in late 2010 and 80 percent
subscribed within the first six months. This pilot project is expected to lay the foundation for a follow-up
FiT for on-grid, utility-scale systems. In preparation for this next phase, UNDP’s Millennium Development
Group Carbon Facility has supported a clean development mechanism (CDM) scoping study for renewable energy; and the development of a CDM project for a 25 MW Wind Farm at Britannia.
Source: Black (2011).
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6.2

Scaled-Up Distribution of Low Indoor Pollution,
Efficient Biomass Stoves

Step 1

Today, 2.7 billion people around the world rely on biomass for cooking. In the absence of additional policies, this number is projected to rise to 2.8 billion in 2030 (IEA, 2010c). Lack of access to clean cooking facilities is a serious barrier to social and economic development. The World Health Organization (WHO, 2008)
estimates that more than 1.45 million people die prematurely each year from household air pollution due
to inefficient biomass combustion. Using WHO estimates, the IEA (2010c) project that household air pollution from the use of biomass in inefficient stoves would lead to over 1.5 million premature deaths per year
in 2030, greater than estimates for premature deaths from malaria, tuberculosis or HIV.
Traditional combustion in an open fire or simple stove emits substantial products of
incomplete combustion, including methane, carbon monoxide and non-methane
organic compounds. These emissions result in pollution levels inside households and
institutions cooking with biomass that are often many times higher than typical outdoor levels, even
those in highly polluted cities. This situation could be significantly improved through the adoption of
energy-efficient and less-polluting technologies. Complete combustion of biomass produces little more
than CO2 and water; and when effectively installed and utilized, modern stoves fitted with a chimney
eliminate smoke. Improved wood-burning cookstoves also reduce the average daily suspended particulate matter emission concentration during burning time by about 50 percent (Ezzati and others, 2000).
They result in cleaner kitchens and better cooked meals that are reported to taste better than those
cooked on traditional cookstoves (Matiru and Schaffler, 2011).

Identify priority
mitigation and
adaptation
technologies options

Step 2
Assess key barriers to
technology diffusion

1

Energy efficient cookstoves can also play a key role in climate change mitigation and adaptation.
They reduce the emission of GHGs while enhancing the ability of communities to cope with the
adverse effects of climate change in the following ways:
●● Improving respiratory and general health

Determine appropriate
policy mix

Step 4
Select financing options
to create an enabling
policy environment

‘‘

●● Reducing time spent cooking and gathering fuel
●● Reducing fuel costs
●● Increasing school enrollment rates for girls who have had the responsibility of cooking and

fetching fuel wood
●● Reducing unsustainable harvesting of biomass and more climate resilient ecosystems
●● Increasing time for people to engage in productive activities that help to generate income and

reduce poverty
Accordingly, improved fuel stoves for institutions and households are likely to be a priority mitigation and
adaptation activity in all countries relying on biomass for cooking.
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Despite the multiple development and climate benefits associated with efficient
stoves, universal access to modern cooking facilities is hampered by a number of informational, behavioural, technical, institutional and financial barriers. Box 6.2 summarizes some of the most common barriers to the dissemination of efficient stoves.

2

Box 6.2: Most common barriers to the dissemination of efficient stoves
Behavioural

‘‘

●●

Despite the multiple
development and climate
benefits associated
with efficient stoves,
universal access to
modern cooking facilities
is hampered by a
number of informational,
behavioural, technical,
institutional and
financial barriers.

Limited awareness about the benefits of efficient stoves: There is a strong behavioural inertia
associated with cooking and heating habits and adoption rates can be low, even when
devices are provided free of charge. This may be due to the absence of appropriate marketing
campaigns. Although biomass energy use is set to increase in the coming two decades and
is often a superior solution in terms of energy access, security and sustainability, it is usually
perceived as a backward source of energy. Very few developing countries (11 in 2009) have set
up targets for improved stoves (WHO and UNDP, 2009).

Institutional
●●

Limited capacity of financial institutions to support efficient stoves: Currently, only a few
financial institutions have the capacity to design, market-test and distribute appropriate
financing schemes for efficient stoves to a low-income, dispersed clientele.

Regulatory
●●

●●

’’

Lack of supportive policy frameworks: Targeted national and provincial policies are necessary to
encourage efficient stoves.
Lack of standards for improved stoves: In the absence of standards for improved stoves, cheap
but sub-standard imitations of improved stoves can flood the market and, ultimately, hamper
the commercialization by failing to deliver the expected performance gains.

Technical
●●

Lack of supporting infrastructure and skills: This is a particular issue with the installation,
operation and maintenance of efficient stoves, which are compatible with household-specific
cooking and heating habits, food preferences and domestic architecture.

Financial
●●

Upfront costs: Investment costs for efficient stoves fall on consumers (households and
institutions); upfront costs are a major barrier to the adoption of efficient stoves, and
appropriate financing mechanisms and structures are required to meet the upfront costs.

The severity of these different barriers will vary with locations, cooking technologies
and consumer groups; however, they are all likely to be present in one form or another
in most situations. Programmes aimed at scaling up the use of efficient stoves by households and institutions (hospitals, schools, etc.) will need to address these barriers in an integrated manner.

3

Six principal models exist to provide upfront costs, depending on the maturity of the banking sector and
the socio-economic conditions of the targeted beneficiaries:
●● Dealer/supplier credit-based sales
●● Consumer credit through commercial banks
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●● Consumer credit through MFIs

Step 1

●● Fee-for-service model where the equipment remains the property of the service provider

Identify priority
mitigation and
adaptation
technologies options

●● Public sector-operated revolving fund credit scheme
●● Direct grant

In most developing countries, consumer credit through MFIs could be the most appropriate solution in the
near future. Supplier credits tend to be limited by the lack of specific lending expertise of energy service
companies, while financing solutions through conventional banks are hampered by the high transaction
costs of delivering financial services to distant, dispersed communities and the very small margins on
micro-loans (UNCDF, 2011).
Figure 6.4 illustrates a possible mix of public policies and funding sources to overcome barriers and
support energy efficient stoves. Given the the increasing use of MFIs to provide distributed clean energy,
this example uses concessional credit through microfinance as the cornerstone policy to remove the
barrier posed by high upfront costs to households and institutions.

Step 2
Assess key barriers to
technology diffusion

Step 3
Determine appropriate
policy mix

Policy financing

Figure 6.4: Selecting an optimal policy and financing mix for efficient fuel stoves

• Price subsidies
• R&D grants
• Supplier buy-back or maintenance guarantees

• Data collection and
dissemination

Step 4
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policy environment

• Awareness campaigns
on benefits and costs of
efficient stoves
• Demonstration projects
• Standards and labels for
efficient stoves
• Technical training
for users and service
providers

Underlying finance

Concessional microfinance

• Public leadership programme for institutions
(schools, hospitals)

‘‘

In most developing
countries, consumer
credit through MFIs
could be the most
appropriate solution
in the near future.

Household/Institution savings

Key: Funding sources

’’

Household/Institution energy savings/Capital markets
Concessional & development finance
Carbon finance (CDM and VERs); REDD+, etc.
Public funding sources
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While the price and payment terms are important factors, experience shows that even well designed
financing schemes will not be enough to promote wide adoption of efficient stoves. A number of complementary informational, regulatory and market-based instruments will be required to achieve success.
Adequate demand for promoted cooking technologies is a pre-condition for success. In the absence of
targeted public information and marketing campaigns about the health and socio-economic benefits of
efficient stoves, household demand may be low and may limit dissemination efforts.
Community demand will also depend on the performance of the stoves and follow-up technical-support
activities to fix and maintain failing stoves. Research and development grants might be required to cover
the costs of research, product design and market-testing of cooking devices that are suited to the unique
household cooking and heating requirements of each location. Communities in which people prefer
to squat for cooking will require different cookstove designs than communities in which people cook
standing up. In cold localities, combining cooking and heating systems will accelerate adoption of efficient stoves (see overview of cookstove designs in the case study at the end of this section).

‘‘

In the absence of
targeted public
information and
marketing campaigns
about the health and
socio-economic benefits
of efficient stoves,
household demand may
be low and may limit
dissemination efforts.

’’

Quality control will also play a critical role in the adoption of efficient stoves by communities. Sub-standard
stoves performing below people’s expectations will cause a general decline in cookstove reputation
and demand for efficient cooking technologies. In addition, they may cause loan defaults in instances
where systems were acquired through consumer credit, which could discourage finance institutions
from entering the cookstove market. However, public policies can assist in reducing technological risks
by establishing some standards and regulating the quality of the stoves produced. Supplier buy-back or
maintenance guarantees for large systems (e.g. improved stoves for institutions) can also reduce the risk
of technological failure.
End users should expect to bear part of or the full cost of efficient stoves in mature
microfinance markets. Given the limited availability of public finance and its critical role
in financing an enabling information and regulatory environment, it is essential to
promote end-user investment in efficient stoves. A key objective of market transformation efforts to
disseminate efficient stoves should be to encourage MFIs to enter this market and provide consumer credits
to meet the upfront costs of efficient stoves. Development banks could capitalize such an expansion by
providing concessional finance to MFIs for clean energy development.

4

However, some marginalized communities will not be able to afford these stoves, even when provided
with credit. For these communities, access to low indoor pollution and energy efficient stoves will require
subsidizing the production cost of the stoves. The broader objectives of environmental conservation and
the socio-economic benefits of the stoves provide a strong rationale for grant incentives to very lowincome households.

116

Catalysing Climate Finance

Chapter 6: Applying the Four-Step Methodology to Catalyse Climate Capital

Efforts are ongoing to leverage carbon finance to support such grant schemes. Improved cookstoves save
50 to 70 percent on fuel compared to traditional stoves (Brinkmann and Klingshirn, 2005; Gibbons, Sai and
Vuong, 2009; Limmeechokchaia and Chawana, 2006). In places where non-renewable biomass or fossil
fuel (e.g. coal in South Africa) is used for cooking, improved stoves can significantly reduce CO2 emissions
(1 tonne of CO2 per year, as a conservative first estimate). In such cases, carbon finance (CDM and voluntary
carbon offsets) could constitute an additional source of revenue, could be used as a production subsidy
and, as a result, could lower retail price to below the cost of production.
However, stoves vary widely in their ability to reduce GHG emissions because of differences in types of
fuel, stove technology, and household usage. The need to comply with rigid CDM emission-reduction
monitoring and verification for a wide range of efficient stoves used in a variety of conditions can make
the transaction costs of CDM projects prohibitively expensive. The creation of Programmes of Activities
(PoAs), which enable multiple CDM projects to be included under a policy or programmatic umbrella,
could prove to be a more promising option to scale up improved cookstoves with lower GHG emissions.
Large programmes, however, might remain at odds with the need to customize cooking devices for
meeting the needs of a heterogeneous clientele (Simon, Bumpus and Mann, 2010). A solution to overcome
this barrier is to focus PoAs on relatively standardized fuel-efficient stoves for institutions (see case studies
at the end of this section).
REDD+ financing (see Chapter 4, Section 4.3 on environmental finance markets) could become an alternative source of finance for efficient stoves. Although the scope and financing of REDD+ is still being
negotiated under the UNFCCC, REDD+ is increasingly understood as a way to launch developing countries
onto sustainable development paths that are not carbon-intensive. If deforestation and the resulting GHG
emissions are driven by demand for charcoal or fuel wood, REDD+ payments could be used to reduce this
demand and gradually substitute these energy sources with renewable energies. In contrast to existing
carbon markets, REDD+ payments will likely depend on the overall performance of programme countries in reducing deforestation and forest degradation, and not on the performance of individual efficient
stoves. Due to the decoupling of REDD+ investments and payments, this new source of finance could
support efficient stoves in a cost-effective manner.
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Case Studies:
Fuel-Efficient Cookstoves
Case Study 1: Scaling Up Low-Pollution, Fuel-Efficient Stoves
for Institutions and Medium-Scale Enterprises in Kenya
Over 95 percent of about 20,000 institutions (schools, colleges, hospitals) in Kenya use fuelwood as the
main source of energy for cooking and heating. In 1996, with support from GEF’s Small Grants Programme
(SGP) implemented by UNDP, the Renewable Energy Technology Assistance Program (RETAP) was established to assist 20 schools in Mt. Kenya with planting wood lots in their schools and installing energy-efficient stoves in their kitchens. Each school used on average 160 tonnes of non-renewable wood per year. A
revolving credit fund was successfully established (with $50,000 from SGP) to facilitate the purchase of the
stoves, with loan repayments made within two years from the savings on firewood purchases.
Based on the success of the SGP pilot, the UNDP/GEF-funded programme Market Transformation for
Efficient Biomass Stoves for Institutions and Medium-Scale Enterprises in Kenya was implemented
from 2007 to 2010 with funding of $1 million (including an additional $200K for the revolving fund). Over
a four-year period, the project sold and installed approximately 1,500 institutional stoves to more than
1,000 schools, small and medium enterprises (and households, and planted 500,000 trees. The revolving
credit facility has expanded by four-fold and Rural Technology Enterprise (RTE) was spun-off as a private
sector company and registered MFI that fabricates and installs EE stoves.
In 2010, RETAP, UNDP and United Nations World Food Programme (WFP) have signed a memorandum of
understanding to supply stoves to marginalized communities. This programme will be partly financed by
the Japanese-supported Africa Adaptation programme implemented by UNDP, WFP and United Nations
Industrial Development Organization, and partly by the WFP school feeding programme. Building on
lessons from the GEF Market Transformation project, the Government of Kenya is exploring options to
scale up this approach via utilization of a proposed allocation from the World Bank’s Strategic Climate
Fund’s Scaling Up Renewable Energy Program (SREP) in Kenya.
The programme could also benefit from the support of the United Nations Capital Development Fund/
UNDP Clean Start Programme, which aims to develop the capacity of macro-finance institutions to enter
the low pollution, energy-efficient stoves’ market (2011). The preparation of a Programme of Activities
(PoAs) to access carbon finance to further scale up the programme will also be considered.
One of the greatest successes of the RTE/RETAP project has been its ability to gradually grow, from a
small-scale operation into a prominent operation specializing in fabricating and installing energy-efficient
stoves. When an operation starts small, it is able to consolidate its gains and to learn from its mistakes and
make adjustments along the way (Matiru and Schaffler, 2011).
Source: Black (2011); SGP (2003).
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Case Study 2: Leveraging Carbon Finance
for Low-Pollution, Energy-Efficient Stoves
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The use of fuel wood for cooking has long been predominant in El Salvador, with around 60 percent of
urban households and 85 percent of rural households using firewood for their cooking needs. This has
been linked to a variety of adverse health effects in households and to the country’s current high level of
deforestation, where over 85 percent of forest cover has disappeared since the 1960s. El Salvador is now
the second most deforested country in Latin America after Haiti.
In this context, UNDP, through its carbon-finance-related activities, has been supporting a public-private
partnership to distribute Turbococina efficient stoves to schools and households. The Turbococina stove,
which uses a patented technology designed in El Salvador, results in a 90 percent reduction in the need for
firewood, and eliminates virtually all smoke emissions. For a typical household, this reduces the required
firewood from 3.3 tonnes to 0.3 tonnes a year.
An El Salvadorian socially oriented business, Technologias Ecologicas Centroamericanas (TECSA), is
behind the project, in full partnership with two government entities, the Ministry of Education (MINED)
and the Ministry of Environment and Natural Resources (MARN). TECSA is using an innovative business
model stipulating that the company will provide the Turbococina stoves to users for free, and then recover
its investment through the sale of the emission reductions in the carbon markets. The Turbococina stoves
are being distributed in two phases. The first phase involves the distribution to 3,500 schools. Turbococina
stoves will be used to cook the schoolchildren’s daily meals as part of the government’s Progama de
Alimentacion Escolar. So far, a pilot of 750 Turbococina stoves has been implemented in 300 schools. The
second phase will involve the distribution to 100,000 rural households participating in the government’s
social program Comunidades Solidarias Rurales. The schools from the first phase will act as the platform
to raise awareness and develop the capacity for families’ use of the stoves.
These activities are being submitted to the UNFCCC’s CDM as a PoA. The project is also seeking Gold
Standard certification reflecting its high contribution to sustainable development. Using the CDM methodology AMS-II.G, each household stove is anticipated to generate 4–5 tonnes of CO2e reductions in each
year, for a total annual project size of approximately 500,000 certified emission reductions. Currently the
project has completed CDM validation, and CDM registration is expected in the second quarter of 2011.
UNDP has been working to support this initiative since 2008, where UNDP’s objective has been to put
in place an enabled policy environment for a financially sustainable, CDM efficient stove project. The
following is a list of key achievements:
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●● Building capacity of national authorities: UNDP has provided information and training to El

Salvadorian government bodies to facilitate the comprehension of carbon finance and PoAs, and
promote its use linked to social programmes.
●● Facilitating an agreement with the MINED: As a result, MINED has mandated the use of efficient

stoves in schools in its Programa de Alimentacion Escolar network, creating an important initial
market base and platform.
●● Raising awareness and training with users: UNDP has contributed to various activities to address

awareness and capacity barriers. This has included the publication of a user manual for Turbococina
stoves in households.
●● Accessing the CDM: UNDP has provided technical input to TECSA on the structure and phases of the

CDM project, including the use of the PoA modality, which is well suited to dispersed activities at scale.
Source: Salomon and Waissbein (2011).
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6.3

Energy-Efficient Buildings

Step 1

Rapidly growing, especially in developing countries, the building sector offers the largest, most cost-effective opportunities for energy efficiency and the greatest co-benefits. These opportunities are particularly significant when energy efficiency concerns are addressed during the conception of new buildings.
Conversely, retrofitting of existing buildings is more difficult and more expensive.

Identify priority
mitigation and
adaptation
technologies options

Step 2

In addition to being the sector with the largest potential for cost-effective emission
reductions, the building sector also offers important socio-economic co-benefits,
including the creation of jobs, business opportunities and increased energy security
(Schwarz, 2010). In countries with constraints on electricity generating capacity, especially in Africa,
improving energy efficiency for electricity will increase energy security and energy access by making it
possible to supply more consumers with the same electricity production capacity. In countries with rapidly
increasing demand for electricity, such as China and many Southeast Asian countries, energy efficiency
can slow down growth in electricity demand, and reduce the investments necessary in the electricity
sector. In both cases, investments in energy efficiency can often be implemented more rapidly than their
supply and network alternatives. Energy efficiency also leads to social co-benefits, such as increased
capacity of low-income households to pay their energy bills and greater access to energy services.

1

As for distributed renewable energy and modern cooking devices, energy-efficient buildings also bring
about critical adaptation co-benefits. Improving the building design and construction — including choice
of location, orientation, structure, and layout, as well as choice of building materials — can dramatically
increase resilience to heat waves or extreme cold weather. These improvements can also lessen vulnerability to floods and earthquakes. For example, UNDP (with GEF support) piloted the construction of 400
energy-efficient and earthquake-resistant houses for the poor in collaboration with the Government
of Sindh, Pakistan in 2009 (SGP, 2010). Built through local NGOs, these energy-efficient houses are also
disaster-resistant (cyclones and earthquakes are common to this area).
People living in well-insulated buildings will also be better able to withstand power outages during
extreme events. Accordingly, improved building design and construction can be as much an adaptation,
hazard-proofing, and poverty-reduction measure as a mitigation concern. The improvement of building
design and construction is likely to be among the key priorities identified in most developing countries’
green, low-emission and climate-resilient strategies. If measures are implemented, developing countries
will be able to seize the benefits and opportunities stemming from increased energy efficiency.

2

Realizing the opportunities that stem from improvements in EE can be hindered by a
variety of behavioural, technical, institutional, and financial barriers. Box 6.3 summarizes some of these barriers.

Among these different barriers, upfront investment for household and municipal EE projects can prove
particularly forbidding. Indeed, improving the EE of existing buildings can be the equivalent of pre-paying
the building’s electricity bill for the next five to ten years in the absence of subsidies. In addition, households or local governments might find it even more difficult than businesses to access limited credit,
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Box 6.3: Most common barriers to energy-efficient buildings
Behavioural
●●

●●

●●

Limited political priority: Energy savings represent an amount of unconsumed energy.
Mobilizing support for the absence of energy, in particular in cases where economies and
consumption are growing, can be difficult. In such instances, energy savings may be perceived
as a backward agenda.
Lack of information, awareness and expertise: There is a lack of awareness, information and
expertise on EE options across the building sector as a whole, including households, small
enterprises, building designers, bank and other financiers of EE investments.
Low priority of energy issues, high transaction costs and behavioural aspects: In many instances,
EE is not a major concern for households or firms because energy costs are relatively low
compared to total family income or company costs, such as labor costs (IEA, 2008b). Moreover,
compared to the generally small size of individual energy saving options, the transaction
costs involved — including the time, inconvenience and other costs of gathering information,
installing new equipment — may be perceived to be high. Finally, rather than paying attention
to EE, consumers may choose to follow certain behavioural or lifestyle aspects related to energy
use such as comfort, status, custom or tradition.

Institutional
●●

The complex character and fragmented market structure of the building sector. Buildings are
complex systems requiring a sequence of complicated design processes to optimize and reduce
energy use. The building sector is also characterized by fragmentation, with decisions at each
stage of design, construction and operation involving multiple stakeholders such as private
developers, architects, designers, banks, landlords, tenants, etc.

Regulatory
●●

Lack of profitability of EE investments: This may be due to energy subsidies and/or a lack of
internalisation of environmental, health or other external costs of energy use. As a result, energy
prices may be significantly lower than their true social costs, thereby disfavoring energy savings.
Moreover, consumers may use a higher discount rate than the social rate to discount future
energy savings or they may demand a relatively short payback period, thereby disfavoring
investments in energy savings over longer-term periods.

Financial
●●

●●

Misplaced or split incentives: Misplaced or split incentives take place when agents responsible
for EE investments are different from those benefitting from the resulting energy savings.
For instance, in residential buildings, landlords often are responsible for investments in
insulation, while the tenant pays the energy bill. Because the landlords are not rewarded for the
investment, they are not likely to invest in EE measures. Tenants are also reluctant because they
are not sure they can recover the costs of EE investments once they decide to relocate. This issue
is usually called the ‘landlord-tenant’ problem or ‘agent-principal’ barrier to enhancing EE.
Higher upfront costs for more energy efficient investments, combined with a lack of access to
financing these costs. Although investments in EE are often profitable over time, they usually
have higher initial investment costs. This may prevent investments in EE, notably by low-income
households and small firms in developing countries, which have limited access to finance these
upfront costs.

Source: UNDP (2011a); Schwarz (2010).

122

Catalysing Climate Finance

Chapter 6: Applying the Four-Step Methodology to Catalyse Climate Capital

should they decide to make such an investment. Furthermore, individual investors often lack access to
information and sufficient expertise to evaluate investments.

3

Figure 6.5 illustrates a possible mix of public policies and funding sources to overcome
these barriers and support energy-efficient housing using property-secured financing
schemes to remove the barrier posed by high upfront costs for households.
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Figure 6.5: Promoting energy-efficient housing
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While the cornerstone policy in the case of the wind power example was a fiscal incentive (price
premium), the cornerstone policy in this third example is a debt-based instrument similar to efficient
fuel stoves. Property-secured financing schemes enable local governments to raise money through the
issuance of green bonds to fund these clean energy projects (Fuller, Kunkel and Kammen, 2009). The
financing is repaid by participating property owners over a set number of years through a special tax
on the property tax bill. Other options include a charge attached to the meter as a special tariff or the
expansion of an existing tax. There is little or no upfront cost to the property owner, and if the property is
sold before the end of the repayment period, the new owner inherits both the repayment obligation and
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‘‘

Property-secured
financing schemes
enable local
governments to raise
money through the
issuance of green bonds
to fund these clean
energy projects
(Fuller, Kunkel and
Kammen, 2009).

’’

the financed improvements. To encourage home owners to enroll in similar programmes, and to limit
the rebound effect, this type of cornerstone policy usually needs to be supported by EE building codes,
consumer awareness campaigns, public sector leadership programmes, electricity pricing reforms or EE
performance guarantees. Once again, the optimal policy mix will depend on the unique conditions of
each country/state/province/municipality.
Until recently, the issuance of state-guaranteed low-cost bonds to finance climate infrastructure was
mostly an OECD phenomenon. Nevertheless, the next few years are likely to witness an increased reliance
on green or social bonds to finance energy efficiency and renewable energy at the local level (Tallberg
Project, 2011). Where financial markets are still in nascent stage, green bonds can be replaced by government-financed schemes such as municipal revolving funds, revolving funds with zero interest to banks or
innovative public-private mechanisms such as equity participation or direct investment through ESCOs. In
each case, a specific set of supportive policies will need to be selected (see case studies on energy efficient
buildings in Bulgaria).
Similar to the discussion on wind power and efficient fuel stoves, national and international public sources of finance are appropriate to fund information and regulatory
instruments aimed at removing barriers to energy-efficient buildings. If reimbursement of upfront costs can be made simple, and payments are spread out in affordable increments, households will be largely responsible for the bulk of funds invested in EE improvements. Additional support
measures may be necessary to ensure that energy-efficient housing does not only benefit the wealthiest
segments of the population. Partial upfront investment grants might be required to enable the poorest
communities to improve the EE of their housing.

4

Energy-efficient building projects are eligible under for funding under the CDM and JI. As such, wind
power projects can be financed, at least in part, through carbon finance. In practice, however, energyefficient projects make up small share of the CDM market. As a result, the CDM has contributed very
little to energy-efficient-building financing.
The following are some of the main barriers to a greater role of carbon finance in the building sector:
●● Small size of the projects in the building sector and, hence, the relatively high transaction costs

compared to the low amount of carbon credits generated
●● Lack of available methodologies for setting baselines and calculating emission reductions
●● Difficulty of demonstrating carbon additionality when often the energy-efficient option is also

the lowest cost option (over a lifetime period)
Opportunities for funding under the CDM are likely to remain limited, although further development
of Programmatic CDM and standardised baselines may increase opportunities to some extent.
Further background information on policy and financing options for energy efficient building can be found
in the UNDP toolkit Policy and Financial Instruments for Low-Emissions, Climate-Resilient Development
(UNDP, 2011a).
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Case Studies:
Energy-Efficient Buildings
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Case Study 1: Promoting Low-Cost, Effective EnergyEfficient Building Technologies in a Cold Climate (Mongolia)
Straw has been used worldwide as part of various traditional building systems for millennia. Modern straw
bale buildings (SBB) are a promising small buildings super-insulation solution for areas with limited local
wood supplies for construction, local waste straw availability, cold winters, and low rain and snowfall per
year, such as Mongolia. SBB buildings use agricultural grain production waste materials, which are traditionally burned with major smoke emissions. Straw has minimal animal feed value. SBB can be built at
similar or slightly lower cost to conventional buildings with high levels of insulation (super-insulation).
In Mongolia, UNDP has been assisting the government over the last 14 years with the introduction and
promotion of straw-bale building technologies: innovative, low-cost solutions using locally available
waste material. Starting with a five-year project on the Provision of Energy-Efficient Social Services in
1997 with $300,000 in UNDP financing, this project mobilised an additional $1.7 million in cost sharing
from the Government of Norway. The focus of the project was the promotion of SBB technologies in the
public sector. By the end of 1999, the project had built 18 SBBs (including health clinics, kindergartens,
primary schools and dormitories) and trained over 300 builders in SBB technologies. The project also had
a number of other components not related to SBBs including retrofitting existing institutional buildings,
installing photovoltaic systems, and developing improved windows and doors. The project had an important demonstration role and increased the public’s awareness of its potential, but also revealed important behavioural, technical, institutional and financial barriers to full-scale market transformation toward
widespread commercialization of SBB technologies (appropriate SBB designs for Mongolian conditions,
perception of SBB as a backward technology, lack of trained entrepreneurs, upfront costs, etc.).
A follow-up project, supported by a GEF grant of $725,000 and co-funding of $1,084,000, the
Commercialization of Super-Insulated Buildings in Mongolia, was implemented by UNDP to overcome
these barriers. Its goal was large-scale replication of super-insulated SBBs in Mongolia. This was initially to
be achieved through technical support, training, awareness raising and full funding of demonstration of
super-insulated SBB for institutional buildings. This was later extended to private housing, with a majority
of the funding for building construction coming from beneficiary households.
Despite its multiple development and climate benefits, SBB is not yet a mainstream construction technology anywhere in the world. However, Mongolia already has the highest per capita number of SBB in
the world, with a relatively modest and declining 20 percent subsidy level. The necessary technical conditions are now in place for a sustainable market development of SBB in Mongolia.
Sources: Soriano and Alders (2011); Pool and Lodon (2007).
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Case Study 2: Renovation of Multifamily
Buildings in Bulgaria
The total housing sector in Bulgaria amounts to 3,746,758 dwellings (2007). Ninety-six-and-a-half percent
of the housing stock in the country is private property and 65 percent of the dwellings in the cities are
in buildings. The vast majority of Bulgaria’s housing stock was industrially built in residential complexes
between 1960 and 1980. The present condition of the housing stock is poor and in constant decay. This
is mainly due to insufficient maintenance and inadequate management by the owners. The residential
sector is characterized by very low thermal efficiencies and inefficient heat distribution systems (energy
performance is about two-and-a-half times worse than current national technical standards require), and
is a significant contributor to Bulgaria’s high-energy intensity. Bulgaria’s Energy Efficiency Action Plan
states that the residential sector accounts for 23 percent of the overall energy consumption in Bulgaria.
The annual average expenditure for energy per household is estimated to €1,200 per year. The energy
savings resulting from home retrofitting are estimated between 40 and 60 percent of the total energy
use before renovation. Assuming a required investment of €5,000 for the renovation of each dwelling,
the return on the investment will be over a seven-year period at a discount rate of 14 percent per annum.
Despite the strong financial case for the renovation of multi-family buildings in Bulgaria, efforts were
hindered by several barriers, including the lack of tradition in the joint management of common property
through associations of owners; the limited familiarity of building industry with modern renovation techniques and the inability of the majority of landowners to finance the upfront renovation costs, combined
with the lack of financial support mechanisms (e.g. low-interest loans and/or subsidies).
In 2007, the Ministry of Regional Development and Public Works (MRDPW) teamed with UNDP to address
these barriers. Building on the policy change effected by an earlier GEF-funded project implemented
by UNDP to build local capacity for promoting EE in private and public building, the MRDPW/UNDP
programme aimed at developing a replicable scheme for renovation of multifamily buildings, consisting
of three major components: a) conditional subsidies to condominiums for renovation purposes; b) facilitated access to loans for renovation; and c) technical assistance to the voluntarily associated homeowners
of entire buildings for the organization of the renovation process.
As of June 2010, 1,063 households had already benefited from the project, and 50 voluntary associations
of condominium owners had been established to promote energy-efficient multifamily dwellings. For
these achievements, the MRDPW/UNDP programme received the 2011 EU Award for Sustainable Energy
in the Living category (http://www.eusew.eu/awards-competition).
The total energy-efficient building market is estimated at €4 billion. The experience, lessons learned, and
recommendations developed by the MRDWP/UNDP Programme will be used for the future implementation of the National Programme for the Renovation of Residential Buildings, which will be financed
by the National Budget, as well as for the implementation of Action 1.2 Housing Policy of Operational
Programme Regional Development (European Structural Funds). The execution of the full National
Program is expected to take 15 years.
Source: Stoyanova, Zlatareva and Dinu (2011).
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6.4

Low-Emission Vehicles

Step 1

The mobility of people, goods and services is essential for economic growth, poverty alleviation and
human development. However, the present transport paradigm based on petrol- and diesel-fuelled
private vehicles generates serious economic, social, health and environmental costs. The health damage
caused by petroleum is similar in many ways to harm caused by tobacco. Whether you inhale from a
cigarette, or simply breathe the air in most major cities in the world, you are inhaling benzene, polycyclic aromatic hydrocarbons, carbon monoxide, and a host of other toxins (see Box 6.4). Lead is the only
constituent that is not common to both petroleum and tobacco smoke. Living in Madrid is said to be
the equivalent of smoking half a pack of cigarettes a day, and this number pales in comparison with the
situation in a number of rapidly growing metropolitan areas in developing countries (Tamminen, 2006).
No matter the source, inhaling these pollutants can cause cancer, respiratory illness, and damage to your
heart, lung and reproductive system.
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Box 6.4: Human health toxins found in both tobacco smoke and vehicle exhaust
Pollutant
Benzene
PAH (hydrocarbons)
I, 3- butadiene
Formaldehyde and acrolein
Carbon monoxide (CO)
Heavy metals
Hexane
Acids

Associated Health Effects
Cancer; respiratory/reproductive toxicity
Cancer; immune system toxicity
Cancer
Respiratory illness, cancers
Respiratory illness; cardiovascular toxicity
Cancer; neurotoxicity
Neurotoxicity
Lung irritation and damage
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policy environment

Source: Tamminen (2006).

Passenger Light Duty Vehicles (LDV) ownership around the world is expected to rise
broadly in parallel with incomes. Although current per capita transport emissions in
developing countries are relatively low compared to OECD countries, close to 90
percent of the increase is expected to take place in developing countries, mostly from private vehicles
and freight (IEA, 2009). Depending on the level of ambition of public policies to be implemented by
governments worldwide to promote mass transit and other alternatives to private vehicles, the total
stock of LDV could increase from about 750 million in 2007 to anywhere between 1.8 billion and 2.7
billion in 2050 (IEA, 2010a).

1

In addition to its health impact, unchecked growth in LDV would clog limited road space in developing
countries, convert large tracks of arable lands to road networks and divert scare public money to support
the extension and maintenance of the road transport infrastructure. In terms of effect on climate, the
transport sector already accounts for nearly 20 percent of global CO2 emissions and is one of the fastest
growing sources of CO2 emissions worldwide, with a projected growth of 80 percent by 2050 compared
to current levels.
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In most developing countries, immediate investment in mass transit will be a priority to promote sustainable mobility and dramatically reduce the growth in LDV. However, complementary efforts will be required
to promote both low-emission public and private passenger vehicles when alternative mass transit options
are not the solution. In industrial countries and emerging economies, it may make economic sense to
immediately focus on very low-emission vehicles such as electric cars to capitalise on new opportunities
offered by a climate economy. As a first step in lower income countries, phasing out or restricting highemission, inefficient vehicles (such as two-stroke engines) may be a pragmatic win-win option.

2

Policy makers face a number of challenging barriers to promote low-emission vehicles.
Box 6.5 summarizes some of these barriers.

Box 6.5: Most common barriers hindering the adoption of low-emission vehicles
Behavioural
●●

●●

Lack of information and behavioural inertia: There is a lack of awareness, information and
expertise on low-emission, fuel-efficient EE transport options across consumers as a whole.
The transaction costs involved in purchasing a low-emission, fuel-efficient vehicle — including
the time, inconvenience and other costs of gathering information, installing and learning to
use new refueling infrastructure, changing driving habits, and adjusting to new autonomy
constraints — may be perceived as high. Furthermore, there is a strong emotional dimension in
vehicle purchase, and consumers may choose to follow certain behavioural or lifestyle aspects
related to comfort, status, custom or tradition.
Extremely fragmented transportation-sector market structure: Adoption of low-emission
vehicles will require the early retirement of tens of millions of vehicles worldwide. Ultimately,
investment in low-emission vehicles will be made directly by individual households. Thus,
awareness campaigns must convince millions of consumers about the health and socioeconomic benefits associated with the adoption of low-emission vehicles in order to justify this
additional investment.

Technical
●●

Lack of supportive infrastructure: A precondition for the widespread commercialisation of very
low-emission vehicles, such as electric vehicles or fuel cell vehicles, will be the ability to put in
place a recharging infrastructure for electric vehicles and hydrogen refueling facilities for fuelcell vehicles.

Regulatory
●●

Lack of internalisation of external costs: Lack of internalisation of environmental, health or other
external costs of transport significantly lowers the true social costs of high-emission, fuelinefficient vehicles, thereby disfavoring more sustainable alternatives.

Financial
●●

●●

128

Higher upfront costs for low-emission vehicles: Even when fuel-efficient gains are taken into
consideration, currently most low-emission vehicles are significantly more expensive than
conventional technologies and cost more than most consumers are willing or able to pay.
High R&D costs: The development and deployment of low-emission vehicles will require large
capital outlays by car manufacturers, potentially ahead of market demand.
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Figure 6.6 illustrates a possible mix of public policies and funding sources to support
low-emission vehicles. While the cornerstone policy was a fiscal incentive in the case of
wind power and a debt-based instrument in the case of energy efficient stoves and
energy efficiency housing, the cornerstone policy in this fourth and last example is a regulatory instrument: a vehicle emission standard.

3

Vehicle emission standards are requirements that set specific limits to the amount of pollutants that can
be released into the environment by automobiles. Vehicle emission standards are increasingly used in
both industrial and developing countries to tackle urban air pollution, as well as to promote fuel efficiency and greater energy security. For example, India enacted its first vehicle emission regulations in
1989. These regulations were gradually tightened during the 1990s. In 2000, India started adopting
European emission and fuel regulations for four-wheeled light-duty and for heavy-duty vehicles. China
has also been adopting controls on automobiles, equivalent to successive generations of European standards, since 2010.
Countrywide vehicle emission standards can be supplemented by tighter emission standards in priority
air control areas (congested urban centres, etc.). Such priority air pollution standards are already enforced
in over 100 cities worldwide. They limit road traffic in priority air control areas (usually the centre of the
cities) to low-emission vehicles.
A key message of this guidebook is that policies do not operate in a vacuum. The effectiveness of individual climate policy measures is most often dependent on the other measures taken simultaneously and
their interaction with the existing policy framework. For example, people are likely to react more positively to measures restricting the use of private vehicles, such as vehicle emission standards or priority air
pollution areas, if they can concurrently benefit from good public transport policies. Mobility is intimately
linked to economic opportunities, and availability of alternative means of transportation will be critical to
reducing the adversarial impact of more stringent vehicular emission standards on the poor.
Awareness campaigns on the impacts of local air pollution on health (e.g. correlation between smog days
and local hospital admissions) are also likely to lessen resistance to change. Fiscal incentives such as taxbreak/direct subsidies for low-emission vehicles will further facilitate restrictive policy implementation by
lowering compliance costs. Accordingly, a regulatory cornerstone policy to support low-emission vehicles
will most often need to be supported by awareness campaigns, fuel taxes, fiscal incentives for low-emission vehicles, urban planning regulations to reduce commuting, and investment in reliable and comfortable public transport.
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Figure 6.6: Promoting low-emission/zero-emission vehicles

’’

Policy financing

Vehicle emission tax-break/subsidy,
research grant

• Awareness campaigns
on health and socioeconomic costs of
vehicular pollution
• Training in fuel
efficient driving
• Urban air pollution and
zoning regulations
• Public leadership
programmes, etc.

Vehicle emission standards

Underlying finance

‘‘

Given the sheer scale
of capital required to
finance this transition
toward a low emission
transport infrastructure,
governments may
need to help develop
a green infrastructure
bond market to help
companies access at low
cost the deep pools
of capital available
from institutional
investors and the debt
capital markets.

Transport infrastructure and
household concessional loans

Household savings — Transport infrastructure finance

Key: Funding sources
Capital markets (Domestic & International)
Blending Domestic and International Budgetary Support
Concessional & development finance
Public funding sources

At present, consumers are responsible for the vast majority of LDV purchases.
Consumers are financing these purchases through local banks or through the car
companies themselves. However, national and international public sources of finance
will be required to remove information and regulatory barriers to low-emission vehicles.

4

Furthermore, public grants might be required for research, development and demonstration of new
low emission transport technologies (see Case Study 2 below on fuel-cell buses in China). Public money
might also prove necessary for the development of a recharging infrastructure for electric vehicles or/
and hydrogen refuelling facilities for fuel-cell vehicles. Developing this infrastructure will require very
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large sums in the coming decades. Government guarantees might be required to mobilise this often risky
upfront investment. Given the sheer scale of capital required to finance this transition toward a low emission transport infrastructure, governments may need to help develop a green infrastructure bond market
to help companies access at low cost the deep pools of capital available from institutional investors and the
debt capital markets. They could do it though temporary holdings of first-loss tranches (Caldecott, 2010).
Finally, the public purse may also be put forward to contribute to the finance Public Leadership
Programmes to guarantee a market demand to car manufacturers. For example, the French government
has already ordered 100,000 battery-powered cars called ‘Fluence’ from Renault, one of its national car
companies. According to the CEO of Renault, it would be easier to produce components like electric
motors and batteries in Europe competitively than it would be to produce conventional vehicles and,
therefore, preserve employment in the automobile industry (Motavilli, 2011).
The Chinese government, determined to reduce air pollution in major cities and to become a world leader
in green technology, is planning to invest 15 billions of dollars over the next few years to develop electric
and hybrid vehicles and wants more than a million electric and hybrid vehicles in use in the next few years
(Barboza, 2010). Additional public support could be necessary in the form of tax-break or direct subsidies
to compensate for the higher upfront costs of low-emission vehicles. For example, the price of the fiveseat Renault electric car Fluence will include a €5,000 euro ($6,994) government incentive (Motavilli, 2011).
As for energy-efficient buildings, CDM has not played a significant role in promoting sustainable mobility
in developing countries and enabling them to take some first steps to reduce vehicular emissions. Less
than 0.5 percent of climate-related funding under the Kyoto Protocol has gone to transportation (UNEP/
Risø, 2010). Barriers include methodological complexity, difficulty in demonstrating carbon additionality,
and high data requirements (UNDP, 2011). Opportunities for funding sustainable mobility under the CDM
are likely to remain limited. International support to NAMAs under the UNFCCC may increase opportunities to blend public and private and domestic and international finance, as well as develop innovative
PPPs to scale up GHG reduction efforts in the transport sector. As of March 2011, 26 of the 43 submissions
made under the Copenhagen Accord made explicit reference to the land transport sector (Dalkmann and
others, 2011).
Further background information on policy and financing options for low-emission transport systems
can be found in the UNDP toolkit Policy and Financial Instruments for Low-Emission Climate-Resilient
Development (UNDP, 2011a).
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Case Studies:
Low-Emission Vehicles
Case Study 1: Commercialization of Electric
Three-Wheeler Rickshaws in Sri Lanka
Colombo is a bustling city with 25 percent of Sri Lanka’s population, 60 percent of its motor vehicles,
and a major air pollution problem. Inefficient vehicles, especially motorbikes and three-wheelers, both
contribute to toxic air pollution and emit large amounts of CO2 per unit distance travelled. Being a relatively dense and compact city with abundant supplies of relatively inexpensive electricity, electric vehicles
have a good deal of potential in the city’s mass transit sector. This creates a unique opportunity to introduce zero-emission electric vehicles to the dense core areas of Colombo — improving the quality of the
air while decreasing the greenhouse gas emissions from the transport sector.
This SPG/UNDP project received $40,000 in funding from the GEF. It sought to demonstrate the viability
of, and pave the way for, commercial introduction of three-wheeled electric vehicles (EVs) in Colombo.
It was clear early on through the implementation of initial project activities that policy barriers were far
greater than technical ones. This realization prompted a change of focus on the part of the grantee toward
advocacy for an enabling policy environment for electric vehicles. The project sought to demonstrate the
viability of EVs in mass-transit applications in Colombo and build capacity for their assembly and maintenance. However, when the imported equipment (chassis) for the first prototype vehicle arrived, it was
discovered that there was no Sri Lankan customs code covering EVs. Consequently, the prototype could
not be cleared for entry. This was a significant and unexpected barrier to the project and to the demonstration of the technology.
Initially planned as a demonstration and capacity building project, the grantee had to switch focus,
approaching the project from a policy standpoint. The grantee approached the director of fiscal policy,
and lobbied for an amendment to the customs code to allow for the import of the vehicles. This was
eventually granted, the vehicle was brought in, and a team of 10 youths was hired and trained to assemble
and service the vehicle. Though the vehicle was ultimately granted access to the country as a result of the
project’s advocacy efforts, it was further hindered by yet another policy barrier. Because there was no
provision in the Motor Traffic Act covering EVs, the vehicle could not be registered to drive on Colombo’s
roads. Once again, the project eventually succeeded in securing an amendment to the code, permitting
the vehicle to ply the streets of Colombo.
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The vehicles were then demonstrated to Sri Lankan national government officials, as well as Colombo
municipal city officials. Taking into consideration Colombo’s air quality problems, and being suitably
impressed by the vehicle trials, the government decided to throw its support behind increased EV transport in Colombo. A cabinet subcommittee was set up to make recommendations relating to the lowering
of import duties on EVs, while the grantee was requested to produce a proposal for the import and
deployment of 25 electric buses for mass-transit duty on Kathmandu’s streets.
Meanwhile, private sector actors have taken advantage of the improving policy and public awareness
climate around EVs to begin developing commercial EV markets. Three Sri Lankan firms are spearheading
the commercial EV sector in Sri Lanka — Cento Lanka, Ceylinko Consolidated, and Super Star (pvt) Ltd —
are importing, assembling, and manufacturing electric three-wheelers, small electric cars, and electric
motorcycles, respectively. Funding for these efforts is coming from investors (private sector) as opposed
to public grant money. The future looks quite promising for these companies as the policy environment surrounding EVs continues to improve, and as electricity continues to remain less expensive than
imported petroleum fuels.
In the meantime, use of EVs is taking off in the ecotourism sector, with Eco-Hotelier Sanasuma Development
(pvt) Ltd demonstrating and using the vehicles in its hospitality operations, while the city of Kandy is
exploring increased use of EVs in its tourism sector as well.
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Case Study 2: Market Development
for Fuel-Cell Buses in China
Widespread use of fuel-cell vehicles, which produce water as their only main emission, could yield major
reductions in air pollution and result in significantly higher fuel efficiency, compared to conventional vehicles. Fuel-cell bus technology is considered one of the most promising technologies for the development of
emission-free public transport vehicles. To capitalize on this tremendous potential, UNDP launched, with the
support of GEF, a major effort in 2002 to support commercial demonstrations of fuel-cell buses (FCBs) and
re-fuelling systems in the large bus markets of emerging economies: China, India, Brazil, Egypt, and Mexico.
The first major investment in the global effort was undertaken in China. The Government of China attaches
great importance to the reduction of air pollution in its cities and to the improvement of energy efficiency
in relation to climate change. Under the leadership of the Ministry of Science and Technology, a national
Clean Vehicle Action programme is being implemented to develop technology, policy and national incentive programs, which will foster the reduction in vehicular emissions. The transportation sector, which
relies almost entirely on oil, is one of the main sources of air pollution in Chinese cities, and vehicle emissions contribute significantly to the environmental degradation and related health problems in Chinese
cities. Incidents of respiratory illnesses are increasing, and at least 270 million urban residents are currently
experiencing air quality that is below what is considered acceptable by the Chinese air quality standard.
Over the coming decades, the projected growth in the vehicle population will put significant pressure on
the urban air quality in China. The widespread use of FCBs in major Chinese cities can reduce both urban
air pollution and GHG emissions. It is estimated that the potential impact of FCBs in terms of GHG reductions in China is an annual savings of 9.1 million tonnes per year.
The objective of the $15.9 million UNDP-GEF Demonstration for Fuel Cell Bus Commercialization in
China project was to stimulate FCB technology transfer by supporting demonstration of FCBs and their
fuelling infrastructure in Beijing and Shanghai. With considerable support not only from UNDP-GEF and
the Chinese Government but from the private sector as well, Shanghai and Beijing are successfully piloting
fuel cell technologies. The Shanghai Municipal Government fielded 90 fuel cell cars, six fuel cell buses,
and 100 fuel cell powered tourist shuttles — as part of the fuel cell vehicle technology demonstrations of
the World 2010 Exposition. In addition, the project contributed to the development and demonstration
of energy-efficient and new-energy vehicles in China. There are now 20 Chinese cities that have become
pilot cities for these demonstrations. The Government of China has introduced fiscal incentives to support
energy-efficient and new-energy-vehicle pilot projects in 13 cities in the country. Part of that incentive
scheme is the provision of a subsidy of 600,000 RMB per FCB.
Source: Soriano (2011).
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Conclusion
As discussed throughout this guidebook, there is a large array of options to reduce GHG
emissions and adapt to the impacts of climate change. Many of these options rely on
technologies that already are, or will rapidly become, available. And there is significant
economic potential, including negative-cost and no-regret opportunities, both for climate
mitigation and adaptation.
Despite the existence of a significant potential in all geographical regions, a key issue associated with
climate finance to date is its acute inequitable regional distribution in availability and use, with the bulk
of the funds going to OECD countries and a few large emerging economies. Failure to provide fair access
to climate finance to all developing countries would have severe economic, social, political, financial
and climate change implications.
If the private sector is going to be the main source of funds for climate change management, a priority
for climate public finance should be to address the regional imbalance in private finance investments.
The challenge in climate finance is to find ways to mobilize a variety of resources at scale, while at the
same time ensuring that it can be delivered fast enough to where it is most needed.
A key task for decision makers will be to identify the most appropriate set of public policy and financing
instruments to catalyse capital in line with their national climate objectives. A huge array of public policy
and financial instruments is available to help decision makers remove existing barriers and successfully
implement mitigation and adaptation measures in different sectors.
A first fundamental and recurring theme of this guidebook is that policies do not operate in a vacuum.
The optimal policy for the promotion of climate investment will not be the same everywhere: industrial, emerging and developing countries have different resources, challenges, needs and priorities.
Different country and clean-technology market characteristics mean that there is no one-size-fits-all
‘best’ policy approach.
Furthermore, public policies and measures are not free. Whatever the policy mix and implementation
scheme is selected, there is a cost for the taxpayer. As a general rule, everything that can be done to
first reduce investment risks or return at low cost — such as simplifying and shortening administrative
processes, or improving consumer information — needs to be a first-order priority, before resorting to
more expansive public policy instruments such as subsidies, soft loans or loan guarantees. In addition, it
is generally more efficient to raise the cost of unsustainable activities through regulation or fiscal instruments that help price them at their true cost than to subsidize sustainable activities.
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A second fundamental and recurring theme of this guidebook is the need for dedicated efforts to
promote synergies between development and climate finance. New sources of climate finance such
as environmental markets and innovative PPPs hold the promise of delivering multiple development
and climate benefits, including poverty reduction and sustainable livelihoods, biodiversity conservation, carbon sequestration, sustainable water management, enhanced ecosystems resilience and
ecosystem-based adaptation. However, experience shows that it is not automatic.
Social implications must be taken into consideration when selecting an optimal mix of public-policy
and financing instruments. Removing kerosene or fertilizer subsidies, increasing electricity and water
tariffs, imposing a tax on vehicular air pollution, or otherwise restricting the promotion of green, lowemission and climate-resilient development can negatively affect marginalized segments of society.
Achieving such synergies requires careful design and favourable conditions.
A third fundamental and recurring theme of this guidebook is the importance of using international
public climate finance strategically. Developing the capacity of low-income countries to create conditions that allow markets and private investment flows to address pressing environmental problems —
issues for which private funds are scarce — should be a priority for the new international public finance
for climate change.
A critical challenge for the international community in the coming decade will be to enhance the
capacity of developing countries to address these three challenges and seize the new opportunities
associated with the transition to a low-emission climate-resilient society. The UNDP four-step framework described in this guidebook provides a practical tool to guide policy makers in this task. An ambition of this guidebook is to serve as an introduction to policy change to catalyse climate capital and
to encourage readers to consult the comprehensive UNDP companion toolkit on Policy and Financial
Instruments for Low-Emission Climate-Resilient Development. This toolkit applies the four-step approach
presented in this guidebook to a wide range of priority mitigation and adaptation technologies.
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Adaptation – Initiatives and measures to reduce the vulnerability
of natural and human systems against actual or expected climate
change effects.
Additionality – Reduction in emissions by sources or enhancement
of removals by sinks that is additional to any that would occur in
the absence of a Joint Implementation (JI) or a Clean Development
Mechanism (CDM) project activity as defined in the Kyoto Protocol
Articles on JI and CDM.
Annex I countries – The group of countries included in Annex I (as
amended in 1998) to the United Nations Framework Convention on
Climate Change, including all the OECD countries and economies in
transition. Under Articles 4.2 (a) and 4.2 (b) of the Convention, Annex
I countries committed themselves specifically to the aim of returning
individually or jointly to their 1990 levels of greenhouse-gas emissions
by the year 2000. By default, the other countries are referred to as
non-Annex I countries.
Annex II countries – The group of countries included in Annex II
to the United Nations Framework Convention on Climate Change,
including all OECD countries. Under Article 4.2 (g) of the Convention,
these countries are expected to provide financial resources to
assist developing countries to comply with their obligations, such
as preparing national reports. Annex II countries are also expected
to promote the transfer of environmentally sound technologies to
developing countries.
Annex B countries – The countries included in Annex B to the Kyoto
Protocol that have agreed to a target for their greenhouse-gas
emissions, including all the Annex I countries (as amended in 1998)
except for Turkey and Belarus.
Assigned Amount Unit – An AAU equals 1 tonne (metric ton) of
carbon dioxide equivalent (CO2e) emissions calculated using the Global
Warming Potential.
Biodiversity – The variability among living organisms from all sources
including, inter alia, terrestrial, marine and other aquatic ecosystems
and the ecological complexes of which they are part; this includes
diversity within species, between species and of ecosystems.
Bonds – Can variously be described as IOUs, loans or debts. They
are similar to bank loans, but generally last longer (from one year to
over 30 years). When institutions, companies, governments and other
entities want to raise long term finance but do not want to dilute their
shareholdings (or, indeed, cannot issue share capital), they turn to the
bond markets. The biggest investors in the United Kingdom are the
insurance companies and pension funds. They buy bonds to generate
return, offset their liabilities, generate income or diversify their portfolios.
Building code/regulations – Laws that control the construction or
remodelling of homes or other structures. They are regulations that
are enforceable under the police powers of the state and locality
controlling alterations, construction methods and materials, size and
setback requirement, use and occupancy of all structures. Building
codes have specific regulations covering all aspects of construction and
are designed to maximize the health and welfare of the residents.
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Certified Emission Reduction Unit (CER) – Equal to one metric
tonne of CO2-equivalent emissions reduced or sequestered through
a Clean Development Mechanism project, calculated using Global
Warming Potentials.
Clean Development Mechanism (CDM) – Defined in Article 12 of the
Kyoto Protocol, the CDM is intended to meet two objectives: (1) to assist
parties not included in Annex I in achieving sustainable development
and in contributing to the ultimate objective of the convention; and (2)
to assist parties included in Annex I in achieving compliance with their
quantified emission limitation and reduction commitments.
Climate change – Any change in climate over time, whether due to
natural variability or because of human activity. (Burton and Huq, et
al., 2004 Climate variability — Variations in the mean state and other
statistics (such as standard deviations, the occurrence of extremes,
etc.) of the climate of all temporal and spatial scales beyond that of
individual weather events. Variability may result from natural internal
processes within the climate system (internal variability) or to variations
in natural or anthropogenic external forcing (external variability).
(Burton and Huq, et al., 2004)
Conference of the Parties (COP) – The supreme body of the UNFCCC,
comprising countries with right to vote that have ratified or acceded to
the convention.
Corporate Finance – Debt provided by banks to companies that have a
proven track record, using ‘on-balance sheet’ assets as collateral. Most
mature companies have access to corporate finance, but have limited
total debt loads and therefore must rationalise each additional loan
with other capital needs.
Cost of Capital – The weighted average of a firm’s costs of debt and
equity, in turn linked to risk involved in the underlying project or
company. From an investment perspective, to be worthwhile, the
expected return that an investor receives for putting money at risk
must be greater than the cost of capital.
Debt – Securities such as bonds, notes, mortgages and other forms
of paper that indicate the intent to repay an amount owed. A cash
payment of interest and/or principal is made at a later date. This is in
contrast to an equity investment where there is an exchange of shares
of common stock, or ownership of the company.
Deforestation – The natural or anthropogenic process that converts
forest land to non-forest.
Economies in Transition – Countries whose economies are changing
from a planned economic system to a market economy.
Ecosystem – A system of living organisms interacting with each other
and their physical environment.
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Emission permit – An emission permit is a non-transferable or tradable
entitlement allocated by a government to a legal entity (company or
other emitter) to emit a specified amount of a substance. A tradable
permit is an economic policy instrument under which rights to
discharge pollution — in this case an amount of greenhouse gas
emissions — can be exchanged through either a free or a controlled
permit-market.
Emissions Reduction Unit – Equal to one metric tonne of
CO2-equivalent emissions reduced or sequestered arising from a Joint
Implementation (defined in Article 6 of the Kyoto Protocol) project.
Emissions trading – A market-based approach to achieving
environmental objectives. It allows those reducing GHG emissions
below their emission cap to use or trade the excess reductions to offset
emissions at another source inside or outside the country.
Energy efficiency – The ratio of useful energy output of a system,
conversion process or activity to its energy input.
Energy efficiency improvements – Refers to a reduction in the energy
used for a given energy service (heating, lighting, etc.).
Energy security – The various security measures that a given nation,
or the global community as a whole, must carry out to maintain an
adequate energy supply.
Energy Service Company – A company that offers energy services to
end-users, guarantees the energy savings to be achieved tying them
directly to its remuneration, as well as finances or assists in acquiring
financing for the operation of the energy system, and retains an
on-going role in monitoring the savings over the financing term.
Environmental effectiveness – The extent to which a measure,
policy or instrument produces a decided, decisive or desired
environmental effect.
Equity – An investment in exchange for ownership of a company
entitled to the earnings of a company after all other investors
(e.g. debt-holders) have been paid.
European Union Emissions Trading Scheme – A carbon market based
on cap and trade, whereby binding emission targets are set by the EU
and tradable allowances to emit up to these targets are then offered to
emitters (as gifts or auctioned). Companies that pollute more can then
buy surplus credits from those who pollute less, ensuring that overall
emissions do not exceed the cap.
Feed-in tariff – The price per unit of electricity that a utility or power
supplier has to pay for distributed or renewable electricity fed into the
grid by non-utility generators. A public authority regulates the tariff.
Fossil fuels – Carbon-based fuels from fossil hydrocarbon deposits,
including coal, peat, oil and natural gas.
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Greenhouse gases – Greenhouse gases are those gaseous constituents
of the atmosphere, both natural and anthropogenic, that absorb and
emit radiation at specific wavelengths within the spectrum of infrared
radiation emitted by the Earth’s surface, the atmosphere and clouds.
This property causes the greenhouse effect. Water vapour (H2O),
carbon dioxide (CO2), nitrous oxide (N2O), methane (CH4) and ozone (O3)
are the primary greenhouse gases in the earth’s atmosphere. Moreover,
there are a number of entirely human-made greenhouse gases in the
atmosphere, such as the halocarbons and other chlorine- and brominecontaining substances, dealt with under the Montreal Protocol. Besides
carbon dioxide, nitrous oxide and methane, the
Kyoto Protocol deals with the greenhouse gases sulphur hexafluoride,
hydro fluorocarbons, and per fluorocarbons.
Infrastructure Funds – Traditionally interested in lower risk
infrastructure such as roads, rail, grid, waste facilities, etc., which
have a longer-term investment horizon and so expect lower returns
over this period.
Institutional Investors – Includes insurance companies and pension
funds, which tend to invest large amounts of money over a long time
horizon with lower risk appetite.
Joint Implementation – A market-based implementation mechanism
defined in Article 6 of the Kyoto Protocol, allowing Annex I countries
or companies from these countries to implement projects jointly that
limit or reduce emissions or enhance sinks, and to share the Emissions
Reduction Units.
Kyoto Protocol – The Kyoto Protocol to the UNFCCC was adopted
at the Third Session of the Conference of the Parties (COP) in 1997
in Kyoto. It contains legally binding commitments, in addition to
those included in the FCCC. Annex B countries agreed to reduce their
anthropogenic GHG emissions (carbon dioxide, methane, nitrous oxide,
hydrofluorocarbons, perfluorocarbons and sulphur hexafluoride) by at
least 5 percent below 1990 levels in the commitment period 2008-2012.
The Kyoto Protocol came into force on 16 February 2005.
Market barriers – In the context of climate change mitigation, market
barriers are conditions that prevent or impede the diffusion of costeffective technologies or practices that would mitigate GHG emissions.
Mitigation – Technological change and substitution that reduce
resource inputs and emissions per unit of output.
Montreal Protocol – The Montreal Protocol on Substances that Deplete
the Ozone Layer was adopted in Montreal in 1987, and subsequently
adjusted and amended in London (1990), Copenhagen (1992), Vienna
(1995), Montreal (1997) and Beijing (1999). It controls the consumption
and production of chlorine- and bromine-containing chemicals that
destroy stratospheric ozone, such as chlorofluorocarbons, methyl
chloroform, carbon tetrachloride, and many others.
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Nationally Appropriate Mitigation Action – NAMAs are voluntary
emission reduction measures undertaken by developing countries
that are reported by national governments to the UNFCCC. They are
expected to be the main vehicle for mitigation action in developing
countries under a future climate change agreement, and can be
policies, programmes or projects implemented at national, regional, or
local levels.
Private Equity – Focus on later stage and more mature technology or
projects, and generally expect to exit their investment and make their
returns in a three to five-year timeframe.
Project Finance or Limited Recourse Finance – Debt is borrowed for
a specific project, the amount of debt made available will be linked
to the revenue the project will generate over a period of time, as this
is the means to pay back the debt. This amount is then adjusted to
reflect inherent risks, e.g. the production and sale of power. In the case
of a problem with loan repayment, rather like a typical mortgage, the
banks will establish first ‘charge’ or claim over the assets of a business,
as described above. The first tranche of debt to get repaid from the
project is usually called ‘senior debt’.
Public-Private Partnership – A government service or private business
venture which is funded and operated through a partnership of
government and one or more private sector companies. PPP involves
a contract between a public sector authority and a private party,
in which the private party provides a public service or project and
assumes substantial financial, technical and operational risk in
the project.

Underwriting and Syndication – A lead bank agrees to provide a large
bank debt facility to a client for a particular project, but the loan will be
larger than the bank itself can provide on its own for the long term. The
bank receives a fee from the client for providing, or underwriting, the
whole facility at the outset and taking the risk that it can ‘sell’ pieces of
the agreed loan to other lenders required (‘syndication’), on terms and
pricing already agreed with the client. The underwriting bank takes the
risk that it has achieved the right balance of risk and return to attract
enough other lenders into the transaction.
United Nations Framework Convention on Climate Change (UNFCCC)
– The Convention was adopted on 9 May 1992 in New York and signed
at the 1992 Earth Summit in Rio de Janeiro by more than 150 countries
and the European Economic Community. Its ultimate objective is the
‘stabilization of greenhouse gas concentrations in the atmosphere at a
level that would prevent dangerous anthropogenic interference with
the climate system’. It contains commitments for all parties. Under the
Convention parties included in Annex I aimed to return greenhouse
gas emission not controlled by the Montreal Protocol to 1990 levels by
the year 2000.
Vulnerability – The degree to which an individual, group or system is
susceptible to harm due to hazards to a hazard or stress, and the (in)
ability to cope, recover, or fundamentally adapt (become a new system
or become extinct).

Rebound effect – After implementation of efficient technologies and
practices, part of the savings is taken back for more intensive or other
consumption, e.g., improvements in car-engine efficiency lower the
cost per kilometre driven, encouraging more car trips or the purchase
of a more powerful vehicle.
Resilience – Refers to three conditions that enable a social or ecological
system to absorb change and not fundamentally fall apart. The
conditions are: ability to self-organize, ability to buffer disturbance and
capacity for learning and adapting.
Stakeholders – Those who have interests in a particular decision, either
as individuals or as representatives of a group. This includes people
who can influence a decision as well as those affected by it. Decision
makers are also stakeholders.
Standards – Set of rules or codes mandating or defining product
performance (e.g., grades, dimensions, characteristics, test methods,
and rules for use).
Subsidy – Direct payment from the government or a tax reduction
to a private party for implementing a practice the government
wishes to encourage.
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