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“

Investing in sustainable
infrastructure is the
growth story of the
future. This report
provides a roadmap
to deliver a safe and
prosperous future
for ourselves and our
children. Follow it well
and follow it fast.

”

– The Global Commission on the Economy and Climate
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The Sustainable Infrastructure Imperative:
Financing for Better Growth and Development
Key Messages
Investing in sustainable infrastructure is key
to tackling the three central challenges facing
the global community: reigniting growth, delivering
on the Sustainable Development Goals, and reducing
climate risk in line with the Paris Agreement.
A comprehensive definition of infrastructure includes
both traditional types of infrastructure (everything
from energy to public transport, buildings, water
supply and sanitation) and, critically, also natural
infrastructure (such as forest landscapes, wetlands
and watershed protection).
Significant investment is needed over the next
15 years: around US$90 trillion, which is more
than the entire current stock. These demands
are driven by ageing infrastructure in advanced
economies and higher growth and structural change
in emerging market and developing countries,
especially rapid urbanization.
The global South will account for roughly twothirds of global infrastructure investment (or
about US$4 trillion per year). This new infrastructure
offers a great opportunity to “leapfrog” the inefficient,
sprawling and polluting systems of the past.
Transformative change is needed now in how
we build our cities, produce and use energy,
transport people and goods, and manage our
landscapes.
The challenge is urgent. The window for making
the right choices is uncomfortably narrow because
of lock-in of capital and technology and because of
a shrinking carbon budget. The next 2-3 years will
be crucial in bringing about a fundamental change
of direction. We can build cities where we can move,
breathe and be productive, we can foster ecosystems
that are robust and resilient, and we can avoid the
potential displacement of millions of people.
We have a historic opportunity to deliver
inclusive economic growth, eliminate poverty
and reduce the risk of climate change. Now is
an opportune time to act because of record low
interest rates, large available pools of finance and
rapid technological change.
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More money alone won’t do the job. A range
of barriers must be tackled to raise the quantity and
the quality of infrastructure investment. Concerted
action in four, inter-linked areas can together help
us overcome these barriers and build the sustainable
infrastructure of the 21st century:
1.

We must collectively tackle fundamental price
distortions – including subsidies and lack of
appropriate pricing especially for fossil fuels and
carbon – to improve incentives for investment and
innovation, to drastically reduce pollution and
congestion, and to generate revenue that can be
redirected, for instance, to support poor people.

2. We must strengthen policy frameworks and
institutional capacities to deliver the right
policies and enabling conditions for investment, to
build pipelines of viable and sustainable projects,
to reduce high development and transaction costs,
and to attract private investment.
3. We must transform the financial system to
deliver the scale and quality of investment
needed in order to augment financing from
all sources (especially private sources such as
long-term debt finance and the large pools of
institutional investor capital), reduce the cost of
capital, enable catalytic finance from development
finance institutions (DFIs), and accelerate the
greening of the financial system.
4. We must ramp up investments in clean
technology R&D and deployment to reduce
the costs and enhance the accessibility of more
sustainable technologies.
Multilateral and other DFIs can support countries
and catalyse a virtuous circle of action on sustainable
infrastructure. Public investments continue to be
essential. Private finance will need to significantly scale
up to meet our infrastructure requirements.
The Global Commission has identified a
number of priority actions to rapidly shift
investments toward sustainable infrastructure.
A number of their previous recommendations are also
relevant to this agenda.
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Figure A
Action areas to scale up and shift public and private investments to sustainable infrastructure

$
Tackle fundamental
price distortions

Strengthen
investment policy
frameworks
and capacity

Transform the
financial system to
deliver the scale
and quality of
investment needed

Boost investments
in clean technology
R&D and deployment

TO ACHIEVE THIS, THE GLOBAL COMMISSION CALLS ON:
Governments to phase out
subsidies for fossil fuels and
agricultural inputs and
incentives for urban sprawl.*
Governments, including
through the G20, to set a
deadline for fossil fuel
subsidy phase-out of 2025
at the latest.
Government to introduce
strong, predictable carbon
prices as part of good fiscal
reform;* with all developed
and emerging economies,
and others where possible,
committing to introducing or
strengthening carbon
pricing by 2020.†

All countries to develop
transition plans to accelerate
a scale-up of clean and
resilient energy solutions and
a phase-out of coal, in a way
that delivers fully on energy
access goals and facilitates a
just transition for workers.

Multilateral and other DFIs –
via their shareholders – to
enable the doubling of their
investments in financing
sustainable infrastructure as
quickly as is feasible, and
scale up further as
warranted.

The G20 and other countries
to adopt key principles
ensuring the integration of
climate risk and climate
objectives in national
infrastructure policies and
plans; these principles
should be included in the
G20 global infrastructure
initiative, as well as used to
guide the investment
strategies of public and
private finance institutions,
particularly multilateral and
national development banks.†

Governments and investors
to agree on common
standards for and scale up
green bonds as an
instrument to enhance
liquidity in financial markets
and unlock capital for
investment.

Cities to commit to
developing and implementing
low-carbon urban
development strategies by
2020, prioritising policies
and investments in public,
non-motorised and
low-emission transport,
building efficiency, renewable
energy and efficient waste
management.†

Countries, especially those
in the G20, to build on the
Task Force on Climaterelated Financial Disclosures’
work to move toward
appropriate mandatory
disclosure standards as a
matter of corporate
governance.

Governments and the
private sector to scale up
innovation in key
low-carbon and climateresilient technologies,
tripling public investment
in clean energy R&D and
removing barriers to
entrepreneurship and
creativity.*
Governments and
businesses to substantially
increase investments in
R&D and deployment, and
calls on governments to
develop genuine research
partnerships, across
countries and with the
private sector.

Governments, multilateral
and bilateral finance
institutions, the private
sector and willing investors
to work together to scale up
sustainable land use
financing, for halting
deforestation and putting
degraded farmlands and
forests into restoration.†

This agenda will help translate the ambitions of the 2015 development and climate
goals into effective delivery in countries and key economic systems.
Note: * - recommendations from the 2014 Global Commission report; † - recommendations from the 2015 Global Commission report.
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Executive Summary
Investing in sustainable infrastructure is key
to tackling three simultaneous challenges:
reigniting global growth, delivering on the
Sustainable Development Goals (SDGs), and
reducing climate risk. Following the milestone
achievements of 2015 – including the ambitious
global goals set for sustainable development and
its financing in Addis Ababa and New York, and
through a landmark international agreement on
climate action in Paris – the challenge is to now to
shift urgently from rhetoric into action.
Infrastructure underpins core economic activity
and is an essential foundation for achieving
inclusive sustainable growth. It is indispensable
for development and poverty elimination, as it
enhances access to basic services, education and
work opportunities, and can boost human capital
and quality of life. It has a profound impact on
climate goals, with the existing stock and use of
infrastructure associated with more than 60% of the
world’s greenhouse gas (GHG) emissions. Climatesmart, resilient infrastructure will be crucial for
the world to adapt to the climate impacts that are
already locked-in – in particular, to protect the
poorest and most vulnerable people. Ensuring
infrastructure is built to deliver sustainability is
the only way to meet the global goals outlined
above, and to guarantee long-term, inclusive and
resilient growth.
A comprehensive definition of infrastructure
includes both traditional types of
infrastructure (everything from energy to
public transport, buildings, water supply
and sanitation) and, critically, also natural
infrastructure (such as forest landscapes,
wetlands and watershed protection).
Sustainability means ensuring that the infrastructure
we build is compatible with social and environmental
goals, for instance by limiting air and water pollution,
promoting resource efficiency and integrated
urban development and ensuring access to zero- or
low-carbon energy and mobility services for all.
It also includes infrastructure that supports the
conservation and sustainable use of natural resources,
and contributes to enhanced livelihoods and social
wellbeing. Bad infrastructure, on the other hand,
literally kills people by causing deadly respiratory
illnesses, exacerbating road accidents and spreading
unclean drinking water, among other hazards. It also
puts pressure on land and natural resources, creating
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unsustainable burdens for future generations such as
unproductive soils and runaway climate change.
The challenge is urgent: the investment
choices we make even over the next 2-3 years
will start to lock in for decades to come either
a climate-smart, inclusive growth pathway, or
a high-carbon, inefficient and unsustainable
pathway. The window for making the right choices
is narrow and closing fast, as is the global carbon
budget. The time is ripe for a fundamental change
of direction. Today’s low interest rates and rapid
technological change mean that this is an especially
opportune moment for sustainable infrastructure-led
growth, and for investing in a better future.
The world is expected to invest around US$90
trillion in infrastructure over the next 15
years, more than is in place in our entire
current stock today. These investments are
needed to replace ageing infrastructure in advanced
economies and to accommodate higher growth and
structural change in emerging market and developing
countries. This will require a significant increase
globally, from the estimated US$3.4 trillion per year
currently invested in infrastructure to about US$6
trillion per year. The Global Commission has found
that it does not need to cost much more to ensure that
this new infrastructure is compatible with climate
goals, and the additional up-front costs can be fully
offset by efficiency gains and fuel savings over the
infrastructure lifecycle. But many of these solutions
require higher up-front financing, with the savings
and other benefits accruing later. To deliver these
solutions at scale, financing and investment have to
be mobilised and better deployed from a multitude
of different domestic and external sources, including
national and local governments, multilateral and
other development banks, private companies and
institutional investors. International financing will
be particularly important to support this transition in
developing countries.
The global South will account for roughly
two-thirds of global infrastructure investment
(or about US$4 trillion per year) and can lead
in building new sustainable infrastructure
that “leapfrogs” the inefficient, sprawling
and polluting systems of the past. Developing
countries, such as those in Asia and Africa, need
infrastructure to improve access to basic services,
drive development and meet the needs of rapidlyurbanising populations and an expanding middle
class. Resource-rich countries that rely on natural
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capital need to manage, maintain and enhance
ecosystem goods and services. Many advanced
economies, meanwhile, have to replace and upgrade
power transmission and distribution systems, longneglected bridges, water and sewerage pipelines,
mass transit systems and other infrastructure.
Transformative change is needed now in
how we build our cities, transport people
and goods, produce and use energy, and

manage our landscapes. Globally, at least 60%
of infrastructure investment over the next 15 years
will be made in the energy and transport sectors.i
To transform the energy sector, it is estimated that
investments in oil, coal and gas must decrease by
about one-third by 2030, while investments in
renewables and in energy efficiency must increase by
at least a similar proportion if we are to keep global
average temperature rise below 2°C (see Figure B).

Figure B
Change in infrastructure spending required for a 2°C scenario
(percentage change in expenditure over 2015-2030 compared to Business-as-Usual)

Primary energy

Primary energy

Δ - 30%

Energy efficiency

Δ + 37%

Energy efficiency

Low-carbon core
infrastructure

Δ + 31%

Low-carbon core
infrastructure

Other core infrastructure

Δ - 9%

BUSINESS-AS-USUAL

Low-carbon,
climate-resilient

Other core infrastructure

2°C SCENARIO

Primary energy: extraction of oil, gas and coal
Energy efficiency: buildings, energy and transportation
Low-carbon core infrastructure: renewable energy, nuclear, CCS, low-carbon transport
(e.g. light rail and Bus Rapid Transit systems), climate-proofed water and sanitation including some
adaptation infrastructure (e.g. sea walls and flood protection)
Other core infrastructure: standard water/sanitation, high-carbon transport (e.g. roads),
energy production, and telecommunications

Note: Δ is the mathematical symbol for change.
Source: Bhattacharya et al., 2016; Global Commission on the Economy and Climate, 2014

i

Note that this does not include investment needs for natural infrastructure, for which reliable estimates are lacking.
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We need to increase both the quantity and
the quality of infrastructure investment,
but major barriers persist. These include
unfavourable policies and investment regulations, a
lack of transparent and bankable project pipelines,
inadequate risk-adjusted returns, a lack of viable
funding models and often high transaction costs.
Unlocking finance for sustainable infrastructure
will require coordinated reforms across policies,
institutions and practices in financial markets.
More money alone won’t do the job.
Concerted action in four, inter-linked areas
can together help us overcome these barriers
and build the sustainable infrastructure of
the 21st century. Governments will play a leading
role in shaping and directing action across these
areas. The Global Commission emphasises the
particularly catalytic role that multilateral, regional
and bilateral development finance institutions, as
well as national development banks, can play in
supporting countries and enabling a virtuous circle
of action on sustainable infrastructure. In order to
reach the scale of investments needed, however, the
private sector will have an increasingly significant
part to play in infrastructure investment.
First, we must collectively tackle fundamental
price distortions – including subsidies and
lack of appropriate pricing which leads to
poor infrastructure investment decisions
– to improve incentives for investment and
innovation, and to generate revenue. The
Global Commission on the Economy and Climate has
repeatedly emphasised the importance of phasing
out fossil fuel subsidies (which amounted to around
US$550 billion in 2014ii) and other distorting
subsidies and tax breaks, such as those for water use,
company cars and parking, and access to natural
resources. Evidence is building of how successful
reforms can free up scarce government revenues for
other priorities, such as protecting poor households
and managing the transition for affected sectors.
For example, these savings can be channelled into
programmes that benefit poor people, through better
targeted income support and social safety nets,
through investments in pro-poor infrastructure such
as off-grid renewable energy solutions and energy
efficiency, etc.

In the last three years, almost 30 countries have
initiated or accelerated reforms of their fossil fuel
subsidies, with many taking advantage of low oil prices
to do so. Egypt, for instance, raised fuel prices by 78%
in 2014 and plans to double them over the next five
years; Canada has phased out several subsidies to oil,
gas and mining, including ending targeted support to
tar sands production; Indonesia raised gasoline and
diesel prices by 33% in 2013 and another 34% in 2014;
and India eliminated diesel subsides in October 2014
after incremental hikes. Given that subsidies to energy
and fuel often particularly benefit middle- and highincome households, reforms can be progressive and
channelling the savings into the right areas can benefit
the poorest and most vulnerable in society.
While there is momentum, further reform is needed
in both developed and developing economies. Both
the G7 countries and North American leaders recently
set a deadline of 2025 to phase out their fossil fuel
subsidies. Other countries, including the G20, should
follow suit. Many international institutions (such as
the IMF, OECD, World Bank and IEA) have shown
important leadership on this and are supporting
progress in countries around the world.
The Global Commission also continues to emphasise
the fundamental importance of strong, effective and
rising carbon prices as a necessary condition for
inclusive and low-carbon growth, in line with the Paris
Agreement. Current pricing schemes collectively cover
only about 12% of global GHG emissions, but a number
of countries and companies have recently stepped up
action, including through energy pricing reforms that
effectively send a price signal to shift to cleaner energy
solutions. Around 40 countries have implemented
or scheduled carbon pricing. China, for example, will
establish a national emissions trading system in 2017,
expected to be the largest in the world. France adopted
a carbon tax on transport, heating and other fossil fuels
in 2014, and Vietnam took action in 2015 to adjust
taxes, including on transport fuels, to better reflect
their carbon content. Similarly, over 1,000 companies
have now adopted an internal carbon price or plan to
do so soon. Corporate leaders with pricing already in
place include major consumer staples companies, such
as Nestlé and Unilever; car brands, such as Mazda and
General Motors; energy companies, such as Shell and
BP; and financial giants, such as Barclays.

This number is based on IEA and OECD data and includes direct subsidies and other support for the exploration, production, and
consumption of fossil fuels in developed and developing countries. When the IMF adds non-internalised externalities (e.g. air pollution,
traffic congestion, climate change), the estimates rise to US$4.9 trillion in 2013, or 6.5% of global GDP.

ii
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The Global Commission welcomes the emerging
coalitions of governments, investors and
businesses that have the potential to accelerate
action globally on carbon pricing and fossil fuel
subsidy reform, including by highlighting evidence
of good practice and building multi-stakeholder
partnerships for reform.

The Carbon Pricing Leadership Coalition, launched
at COP21 in Paris, for example, is helping to build
the evidence base on effective carbon pricing systems
and share lessons learned. It brings together leaders
from the public and private sectors, including from 26
governments, over 90 businesses, and more than 30
other strategic partners.
More broadly, pricing of infrastructure services should
reflect the full costs of their provision, including where
possible the social and environmental externalities.
Lack of proper user charges for built infrastructure is
a major impediment to attracting private investment,
as private investors and operators require predictable
and robust revenue streams to recover their costs. For
public-managed infrastructure, lack of appropriate
pricing limits the availability of funds for properly
maintaining the existing infrastructure or for extending
service to those without access (e.g. to water, energy,
roads and public transport). Overall, poor pricing leads
to reduced service provision and quality. This can turn
into a vicious circle, whereby infrastructure users are
dissatisfied with the services, and thus reluctant to
pay for them. For energy and urban systems, pricing is
essential to reflect the social costs of externalities, for
example the costs of air pollution from fossil fuel use
as well as of congestion from urban vehicle use. For
natural infrastructure and ecosystem services, pricing
to reflect the value of these services can ensure efficient
use, for instance, by reducing wasteful use of water
or timber, and help secure finances to support local
communities to invest in restoration and maintenance
of the ecosystems.
Second, we must strengthen policy frameworks
and institutional capacities to deliver the right
policies and enabling conditions for investment,
to build pipelines of viable and sustainable
projects, to reduce high development and
transaction costs, and to attract private
investment. Countries need a well-defined and
appropriately designed pipeline of bankable,
sustainable projects. But the capacity to develop and
implement projects is low because of underlying

issues such as poor planning, lack of mandate, skills
shortages, inadequate regulatory frameworks for
public-private partnerships and implementation, and
weak enabling policy environments. Governments and
development finance institutions are already working to
expand capacity, but much more is required, including
increased concessional finance for project preparation,
and strengthened support for implementation within
a broader policy reform process (such as measures to
tackle inefficiencies, improve governance and combat
corruption) which reaches beyond central government
agencies to cover subnational and local-level entities.
Overall, governments have to make a greater effort
to “invest in investment” – to improve public
infrastructure planning, management, governance
and policies. At the same time, to ensure sustainability
over the long term, investment plans and project
selection must better reflect environmental and
social sustainability criteria. Governments should
develop and implement procurement processes that
incorporate sustainability criteria and are systematic
and consistent in approach.
A stable and predictable policy and regulatory
environment can attract investment in infrastructure,
supported by stronger enabling environments for
business, for example by enhancing competition,
trade policies and corporate disclosure. Of particular
importance is the need to strengthen governance
frameworks, including anti-corruption measures.
Public-Private Partnerships (PPPs) can help, if
implemented well, to secure private engagement in
sustainable infrastructure investment. Improving the
institutional and regulatory frameworks for PPPs –
including the transparency and credibility of processes
for selection and agreement on projects, consistency
of policy and implementation, and standardisation of
contracts and documents – is essential to boost investor
confidence and attract the scale of investment needed.
Clear national, subnational and sectoral development
strategies, with accompanying infrastructure and
investment plans, are essential to guide long-term
public and private investments. Leadership will be
needed to monitor progress and ensure that these
plans promote low-carbon and climate-resilient
development, reflect the financial realities of each
country, and are aligned with their Nationally
Determined Contributions to achieve the 2°C goal in
the Paris Agreement.
A number of countries are starting to take steps in
the right direction. For example, Colombia is working
to mainstream climate action across its national
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development plan and, amongst other pro-active
measures, has established a focused programme on
public-private collaboration, with priority attention
to investment in infrastructure and achieving
environmental sustainability. It has also put a range
of fiscal incentives in place for investment in lowcarbon technologies and environmentally resilient
practices, such as in the forestry sector. In the area
of resilience, Zambia has received US$1.5 million
to support a sustainable investment strategy based
on its development priorities through the Pilot
Program for Climate Resilience, and is making
good progress to broadly integrate resilience
objectives into its national development planning.
In addition to national strategies, governments must
also develop and implement sectoral plans that align
with climate goals. Building support for these will not
always be easy, especially given potential resistance
from powerful incumbents who benefit from businessas-usual. The rapid transformation needed in the energy
sector to meet climate goals is particularly challenging.

The Global Commission calls on all countries
to develop transition plans to accelerate
a scale-up of clean and resilient energy
solutions and a phase-out of coal, in a way
that delivers fully on energy access goals and
facilitates a just transition for workers.
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These transition plans should include both measures
to ensure that clean energy solutions are economically
attractive and affordable, and those that will better
reflect the true costs of coal and other fossil fuels. The
Global Commission welcomes the establishment of a Just
Transition Centre that is initiated by the International
Trade Union Confederation (ITUC) with emerging
partnerships with business and civil society, focused on
dialogue between governments, employers, workers and
civil society around how to ensure a “just transition”
towards including at national and sectoral levels.Third,
we must transform the financial system to deliver
the scale and quality of investment needed in
order to augment financing from all sources
(especially private sources such as long-term
debt finance and the large pools of institutional
investor capital), reduce the cost of capital,
enable catalytic finance from development
finance institutions (DFIs), and accelerate the
greening of the financial system. The scale of
financing requirements for sustainable infrastructure
calls for a strengthening of resources from all sources:
public and private, domestic and external. It will involve
regulatory action, policies, better governance frameworks
and business practices to harness capital markets and the
financial system to deliver sustainable development.
Public finance, whether through domestic resources or
through development finance, will remain fundamental
to the provision of infrastructure, including by playing
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a catalytic role in attracting private finance. In
developing and emerging economies, about 60–65% of
the cost of infrastructure projects is financed by public
resources, while in advanced economies this figure is
around 40%.
National budget allocations to support sustainable
infrastructure investment are essential and should
increase. This will often include the use of revenues
that countries raise themselves, for example through
taxes, or other finance they are able to raise, including
through bonds, loans, or through development finance
institutions. Fossil fuel subsidy reform and carbon
pricing, emphasised above, can also be important
sources of capital for sustainable infrastructure. And
whatever the source of financing, ensuring effective
public spending, including through strong, transparent
and green public procurement practices, can allow
scarce public resources to achieve more.
Beyond public financing, there is real need to
significantly scale up private financing to meet our
infrastructure requirements. But there are real
challenges in tapping adequate private investment
and in bringing down the high costs of finance. Banks
and local financial institutions are well suited to
provide long-term debt finance in the construction
phase. There is also much greater scope to attract
institutional investors through equity offerings and
the development of local capital markets, including
for “take-out” finance (where securitisation of initial
debt occurs to make it long-term and attractive to
institutional investors). Take-out finance can also help
free up capital for more projects over time, since banks
are able to sell a part of their loans to a third party and
reinvest the money as projects become operational.
DFIs, including Multilateral and Bilateral Development
Banks, can play a pivotal role in pioneering and scaling
up financing models for sustainable infrastructure that
can crowd in private finance. This is especially true
in developing countries and in emerging economies,
which often face prohibitively high costs of capital due
to high perceived risks. For example, interest rates
are as high as 18% in India for off-grid renewable
energy financing through domestic capital markets.
This must change, and can be facilitated through the
use of innovative measures, such as more extensive
use of guarantees, insurance and other de-risking
instruments. In addition to the development and
wider deployment of risk mitigation instruments, DFIs
can play a role through the use of blended finance
more generally (including concessional and nonconcessional finance, and dedicated climate finance),

and help create more viable and replicable financing
models and tools (e.g. for credit enhancement
and risk mitigation). Successful instruments and
platforms should be replicated and scaled-up. There
is also a need to emphasise the “development” role
of DFIs, paying particular attention to the needs of
less developed countries for whom the challenges
of preparing, financing and executing sustainable
infrastructure projects are particularly acute, rather
than operating like commercial banks when assessing
infrastructure investment risks.

Recognising their important catalytic role,
the Global Commission calls on multilateral and
other development finance institutions – via
their shareholders – to enable the doubling of
their investments in financing sustainable
infrastructure as quickly as is feasible, and scale
up further as warranted.

A number of DFIs are stepping up their investments
already, including through measures to expand their
capital base, blend finance from different sources and
leverage private and other investment in sustainable
infrastructure. They are also partnering with countries
to strengthen policies, institutions and capacities to
reliably deliver domestic resources and ensure a solid
pipeline of bankable projects tailored to national
priorities. The New Development Bank (BRICS Bank),
for example, has recognised the imperative around
sustainable infrastructure and is demonstrating initial
leadership in this area. In April 2016, it launched its
first four investments, worth US$811 million, all for
clean energy projects. In July 2016, it announced
its plans to issue green bonds worth approximately
US$450 million. Other important steps are being
taken by a number of DFIs, in particular to help
crowd in other sources of finance. The European Bank
for Reconstruction and Development (EBRD), for
example, has played a significant role in accelerating
energy efficiency. Since 2006, cumulative EBRD
financing of Sustainability Energy Financing Facilities
has reached more than €3.4 billion (US$3.7 billion) in
over 100,000 sub-projects, involving more than 100
partner financial institutions in 24 countries, including
large international banks and small banks in Central
Asia and the Caucasus.
There is increasing potential to mobilise green finance
to bolster support for low-carbon and climate-resilient
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infrastructure through new tools and approaches
like green bonds and green infrastructure. The green
bond market reached US$42 billion in 2015. HSBC,
working with the Climate Bonds Initiative, predicts
that the amount could more than double this year.
With the right approach, green bonds can be powerful
instruments and play a tremendous role in facilitating
sustainable infrastructure investment and growth. For
example, the Philippines issued the first climate bond
for a geothermal project in an emerging economy, as
a form of credit enhancement. The US$225 millionequivalent local currency bond comes in addition to
a direct Asian Development Bank local currency loan
of US$37.7 million equivalent. Such credit-enhanced
project bonds offer an attractive alternative to bank
financing, and can mobilise long-term capital to help
close the region’s infrastructure gap. Applying global
standards can ensure that the proceeds are used to
finance projects with demonstrable climate or other
environmental benefits.

The Global Commission calls on governments
and investors to agree on common standards for
and scale up green bonds as an instrument to
enhance liquidity in financial markets and unlock
capital for investment.

A number of major investors, including pension funds
and insurance companies, are already starting to shift
their investments. For example, over 400 investors
with US$25 trillion in assets have joined the Investor
Platform for Climate Actions, committed to increasing
low-carbon and climate-resilient investments,
including by working with policy-makers to ensure
financing at scale. The Norwegian Sovereign Wealth
Fund, the largest in the world, has taken steps recently
to divest from companies with large coal assets.
Attracting more institutional investors to finance
sustainable infrastructure would be a big prize, as they
have in total an estimated US$100 trillion in assets
under management.
While these examples are promising, further action
is required to shift the financial system to support
investment in sustainable infrastructure, including
through the use of equity offerings, appropriate risk
mitigation and development of local capital markets to
provide the large sums that will be needed for take-out
finance. Establishing some forms of infrastructure as a
distinct asset class could also help make it a standard
part of investment portfolios and unlock access to large
pools of capital, such as from institutional investors.
16

Investors and shareholders can play a critical role in
demanding that companies use environmental, social
and governance (ESG) standards, and in considering
these as the bottom line for investments. Simplification
and standardisation of reporting requirements are
both essential for transparency and to ensure that
the climate risks that affect financial performance,
including the physical risk of climate change and
the potential for stranding high-carbon assets, are
considered in investment decisions.
An industry-led task force, established under the
Financial Stability Board at the request of G20 finance
ministers, is drafting recommendations for voluntary
measures to disclose climate-related financial risks. The
Global Commission welcomes the work of the Financial
Stability Task Force on Climate-related Financial
Disclosures, and looks forward to its recommendations.
Implementing such standards can help ensure that
investors have all the information they need to assess
whether a company’s capacity and strategies can
generate value over time, including whether mediumand long-term business strategies align with the policy
direction reflected in the Paris Agreement.
A number of countries are leading the way already.
France, for example, has introduced mandatory
corporate disclosure of climate information, which
includes financial risks from climate impacts and
carbon reporting across the supply chain. The Chinese
central bank has proposed mandatory climate
disclosure as part of a series of other reforms to help
green its financial system.

The Global Commission calls on countries,
especially those in the G20, to build on the
work of the FSB Task Force on Climate-related
Financial Disclosures to move toward appropriate
mandatory disclosure standards as a matter of
corporate governance.

The culture and incentives for financiers has started to
change but should go further, for example to prioritise
and value more sustainable long-term investments
over a narrow focus on short-term gains. To enable
this, we have to ensure that financial regulations such
as capital and solvency rules do not inadvertently
act as disincentives to participation by banks and
institutional investors. Revamping the financial
system will also require a “greening” of banks and
their practices or, where existing institutions are
insufficient, establishing green investment banks.
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The New Climate Economy in Action in Key Economic Systems:
Energy, Cities and Land Use
This report outlines how this action agenda can be systematically applied in the real economy. It looks at this through the
three key economic systems identified in earlier work of the Global Commission on Economy and Climate that are the major
sources of economic growth and have the highest potential for reducing emissions – namely energy, cities and land use. It
outlines specific opportunities and challenges in scaling and shifting finance for sustainable infrastructure investment.
Energy: The economic case for investing in clean energy is fast becoming clear, with the costs of renewable energy falling
to levels that are increasingly out-competing fossil fuels, and with an increased awareness of the benefits of energy
efficiency improvements. This case is particularly clear when we consider the health and economic costs to society of the
roughly 4 million premature deaths that occur each year due to fossil fuel-related air pollution. Despite this, coal power
capacity equivalent to about 1,500 plants is planned or under construction worldwide today. Close to US$1 trillion worth
of current energy assets are at risk of being stranded if markets fail to anticipate the transition to a low-carbon economy.
Coal has the largest negative impacts on human health through the pollution that it causes, yet it receives significant
tax breaks in most countries, and its export and development internationally continues to be supported by a number of
governments. Given these challenges, the development of dedicated energy transition plans can dramatically accelerate
the shift to a clean energy mix, in a way that delivers clean and resilient energy access. A wide range of stakeholders need
to be engaged in formulating national and industrial plans to ensure a just transition for all those affected, as noted above.
Cities: Urban infrastructure decisions taken over just the next five years are likely to determine up to one-third of
the remaining carbon budget at the global level and will also determine the vulnerability of city dwellers and urban
infrastructure to climate impacts. Compact, connected and coordinated urban infrastructure can be low-carbon and
resilient while also promoting equitable growth. This includes the development of bicycle infrastructure and affordable
mass transport systems such as bus rapid transit to reduce congestion, and regulations and incentives to enhance energy
efficiency in buildings. The scale of the investments required makes it difficult for cities to finance them alone, and thus
national-local partnerships need to be strengthened. Cities also need to identify and scale up successful examples of how
to package sustainable infrastructure into bankable projects and raise finance. National governments can support cities by
ensuring that they have the mandate for action, and by working with them to find effective financing solutions.
Land use: The Commission has estimated that land use interventions have the potential to deliver about 30% of
the reductions in GHGs needed by 2030. There is an enormous and still not fully realised opportunity for low-cost
investments in technologies and practices that can increase agricultural productivity and resilience, protect and restore
forests, enhance livelihoods for rural people and lower the required investment in built infrastructure. Such investments
can contribute to growth, poverty alleviation and food security, while also delivering essential ecosystem services for
adaptation and resilience. This includes increasing public and private investments in R&D and deployment for agriculture
and forest solutions, such as climate-smart agricultural technologies and practices, which remains an area of relative
under-investment globally at about US$32 billion per annum. Governments and development finance institutions
should also work together with the private sector and civil society, particularly local communities, to design and scale up
partnerships, mechanisms and incentives to attract and shift private finance into sustainable land use.

Fourth, we must ramp up investments in
clean technology research and development
(R&D) and deployment to reduce the
costs and enhance the accessibility of
more sustainable technologies. Investing in
new technologies and practices can make them
significantly cheaper and accelerate deployment,
reducing upfront financing needed for sustainable
infrastructure in both advanced and emerging
economies. It can also help overcome the advantages

enjoyed by incumbent technologies and make investing
in new technologies less risky.
Over the next 15 years, when key infrastructure
systems will be built and locked in for decades, a
pressing challenge is to deploy existing state-of-the-art
technologies and business models or those that can
rapidly be demonstrated at commercial scale, even as
we also invest in next-generation technologies for the
longer term.
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The Global Commission welcomes the recent launch
of several promising collaborative multi-partner global
initiatives that aim to boost R&D and deployment with
climate change as a central theme. Mission Innovation,
launched at COP21 in Paris, brings together 21 members
as of August 2016 — including the world’s five most
populous countries: China, India, the United States,
Indonesia and Brazil — that have committed to doubling
public investments in clean energy research over the
next five years. Similarly, the new Breakthrough Energy
Coalition brings together 28 major individual investors
with a collective net worth of more than US$350
billion to provide capital for research on high-risk but
promising clean energy technologies. And the Low
Carbon Technologies Partnership initiative brings
together 150 companies and 70 partners to develop and
implement concrete actions that go beyond business-asusual to tackle climate change.
Better public and private support at scale, publicprivate initiatives and enhanced international
cooperation including in the private sector will be
essential to accelerate the innovations of the future
and their rapid deployment. Time-bound public
investment in the deployment of and access to new
existing low-carbon and climate-resilient technologies
will be essential to open new markets and overcome
incumbent technology and actor advantages.

The Global Commission calls on governments and
businesses to substantially increase investments
in R&D and deployment, and calls on governments
to develop genuine research partnerships, across
countries and with the private sector.

18

The four actions outlined here together set
out the beginnings of a roadmap for
financing sustainable infrastructure in the
new climate economy.
A number of the Recommendations of the Global
Commission on Economy and Climate agreed in 2014
and 2015 are still relevant today and essential to this
agenda. In addition, as indicated above, the Global
Commission has identified a number of further priority
actions that can help to rapidly shift investments
toward sustainable infrastructure.
Ramping up investment in sustainable
infrastructure is the growth story of the
future. The Global Commission finds that investing
in sustainable infrastructure can boost growth and
global demand in the short term, a priority for today’s
economic and financial decision-makers. Over the
medium term, it can spur innovation, creativity and
efficiency of energy, mobility and logistics. It can help
to lay the foundation for sustainable industrialisation.
And it underpins the only sustainable, long-term
growth path on offer, bringing with it a means to
increase living standards, promote inclusion and
reduce poverty. While the challenges and opportunities
vary in different parts of the world, investing in
sustainable infrastructure is in the collective global
interest as well as in the self-interest of individual
countries, whatever their stage of development.
If we act now and act together to finance
sustainable infrastructure, better growth,
better development, and a better climate are
within our reach.
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opportunity
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The year 2015 was a landmark one for sustainable
development and climate change.
The world set ambitious goals through the Addis
Conference on Financing for Development in July
2015, the adoption of the 2030 Agenda and the
Sustainable Development Goals (SDGs) in September,
and by reaching a landmark international agreement
on climate action at COP21 in Paris in December.
This new global agenda has mobilised the support not
only of national leaders, but also of mayors, business
leaders, investors, civil society and citizens. Now the
task is to quickly turn that momentum into on-theground action to implement the Paris Agreement,
achieve the SDGs, and reignite global economic growth.
Sustainable infrastructure is crucial to all three goals.
Investing in it can support inclusive growth, enhance
access to basic services that can reduce poverty and
accelerate development, and promote environmental
sustainability.
For growth: Boosting investment in sustainable
infrastructure can stimulate demand at a time
when many economies are struggling. The
International Monetary Fund (IMF) estimates that
for advanced economies, investing an extra 1% of
GDP in infrastructure will yield, on average, a 1.5%
increase in GDP within four years.1 In emerging and
developing economies, where infrastructure is often
inadequate, the benefits for productivity and growth
can be even greater, particularly if the investments are
accompanied by reforms that increase institutional
capacity for better planning and stronger budget
processes and rules to guide public spending.2
Beyond the immediate boost to growth, investment
in sustainable infrastructure can spur innovation and
efficiency in key systems such as energy, mobility and
logistics. Since the economic and financial crisis that
started in 2008, governments have responded with
a number of monetary, fiscal and structural policy
reforms to boost growth. While important, these have
not yet fully delivered the scale and quality of growth
desired. The divide between the poorest and the
wealthiest continues to grow in many countries, and
large gaps persist in basic infrastructure and related
services in a number of countries. Awareness is rising
of the role that boosting investment in sustainable
infrastructure can play to complement and bolster
other reforms to deliver better long-term, sustainable
and inclusive growth. The pace of action must be
accelerated to realise these opportunities.
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For inclusive development: Infrastructure is
key to the delivery of a number of essential services.
It provides a foundation for much of the SDGs’
vision for inclusive development. Infrastructure is
directly addressed in SDG 9, which calls for resilient
infrastructure and sustainable industrialisation.
It is key to achieving multiple other goals, such as
SDG 6, for instance, on clean water and sanitation
and SDG 7 on affordable, reliable, sustainable and
modern energy for all. Those basic components, in
turn, make it possible to achieve SDG 8 on sustained,
inclusive and sustainable economic growth, full and
productive employment and decent work for all.
Sustainable infrastructure is also central to SDG 11
on safe, resilient and sustainable cities. And natural
infrastructure is crucial to SDG 2 on ending hunger
and to SDG 15 on protecting forests and biodiversity
and combatting desertification.
For the climate: Infrastructure underpins all
the major sources of greenhouse gas emissions:
our energy systems, transport systems, buildings,
industrial operations and land use. The existing stock
of infrastructure and its use are associated with more
than 60% of the world’s total greenhouse gas (GHG)
emissions.3 The types of infrastructure we build – coal
power plants vs. wind farms and solar arrays, for
example, or mega-highways vs. public transit systems
– will determine whether we stay on a high-carbon
growth path or move towards a climate-smart future.
Investing in sustainable infrastructure is thus critical
to achieving SDG 13 on combating change climate and
its impacts. Not only will it determine GHG emission
levels, but it is crucial for resilience: infrastructure can
help us withstand climate change impacts and extreme
events, or it can increase vulnerability, particularly
for the poor.4 Countries that are still building much of
their basic infrastructure, such as in much of Africa
and parts of Asia, have a major opportunity to build
climate-smart from the outset, often at no or little
additional cost, and avoid costly retrofitting later.
They have an opportunity to lead the way on green
development, leapfrogging some of the inefficient
infrastructure developments that are now proving
costly in other countries.
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Growth, development and climate action are
inextricably tied. Development is impossible without
growth, and growth is pointless unless it lifts up the
poorest. Climate change threatens both growth and
development. If we don’t take ambitious action now,
it is estimated that up to 720 million people could fall
back into poverty by 20505 and the costs of adaptation
could reach US$500 billion dollars per year,
unravelling development gains to date.6 The future
impacts of climate change on poverty relate to today’s
policy choices.7 World Bank research shows that

rapid, inclusive and climate-informed development,
including sustainable infrastructure, can prevent most
short-term impacts whereas immediate pro-poor,
emissions-reduction policies can drastically limit
long-term consequences.
Infrastructure can be the pillar upon which we base
our growth, development and climate action, or it
can crumble beneath us. If we want a prosperous,
climate-resilient future, we must invest in sustainable
infrastructure; it is the growth story of the future.

Figure
X: Sustainable Infrastructure and Sustainable Development Goals
Figure
1
Sustainable infrastructure supports many of the Sustainable Development Goals
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Box 1:
What is sustainable infrastructure?9
Infrastructure, as we use the term in this report, refers to human-built structures and facilities that underpin
power and other energy systems (including upstream infrastructure, such as the fuel production sector), transport,
telecommunications, water and waste management. It includes investments in systems that improve resource efficiency
and demand-side management, such as energy and water efficiency measures. We also interpret the term to include
“natural” infrastructure in the form of land use, agriculture and forestry management. Natural, ecosystem-based
infrastructure is increasingly recognised as an important complement to traditional “hard” infrastructure, for example
by absorbing emissions though forests and soils, or by attenuating the impacts of floods on traditional infrastructure. It
can even be a substitute for more traditional infrastructure, for example by providing water purification in many cases at
lower cost than the development of a new water treatment plant. By sustainable infrastructure, we mean it is:
Socially sustainable: Sustainable infrastructure is inclusive – it serves all, not just a select few – and contributes to
enhanced livelihoods and social wellbeing. It may be expressly designed to meet the needs of the poor by increasing
access to basic services such as clean energy, water and sanitation, by supporting poverty reduction, and by reducing
vulnerability to climate change. Socially sustainable natural infrastructure will protect the resources that communities
depend on and build resilience to natural hazards and climate change.
Economically sustainable: Economically sustainable infrastructure does not burden governments with unpayable debt, or
impose painfully high costs on users. It helps create jobs and boost GDP, and may include opportunities to build capacity
among local suppliers and developers and strengthen livelihoods.
Environmentally sustainable: Environmentally sustainable infrastructure limits all types of pollution during both
construction and operation, and supports the conservation and sustainable use of natural resources. It contributes to a
low-carbon, resource-efficient economy, for example, through energy- and water-efficiency. It is resilient to climate risks
such as sea-level rise and extreme weather events, and – particularly with natural infrastructure – can also
increase resilience.
While some infrastructure is unsustainable by one or more of these measures, what constitutes sustainable infrastructure
often depends on national circumstances, where sustainability will need to be gauged relative to what could have been
built or developed instead. For example, investing in combined-cycle natural gas power plants might help a country or a
region phase-out coal power in the near-term but it might also “lock in” natural gas at the expense of renewables.10 In the
final sections of this report, we explore the meaning of sustainable infrastructure in three key economic systems: energy,
cities and land use. This includes, for example, discussions of the opportunities and challenges to increasing investments
in energy efficiency measures in buildings and industrial facilities, in mass transit systems to reduce the use of individual
vehicles, and in efficient land use, agricultural and irrigation infrastructure.
A final key point about sustainable infrastructure is that it contributes to resilience. Infrastructure will increasingly need
to withstand climate change impacts and extreme weather events such as floods, droughts and extreme heat – and help
protect us from these impacts. This means existing infrastructure needs to be “climate-proofed”, and climate risks need
to be taken into account in the design of new infrastructure – natural and built. Tackling climate risks through
infrastructure design, maintenance and operation will benefit all and is essential to reduce poverty and protect the
most vulnerable populations.
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The world will invest more in infrastructure over the
next 15 years than our entire current stock. To meet
demand, which will rise further because of a growing
population, faster urbanisation and advances in
technology, the world needs to invest about US$90
trillion in infrastructure between now and 2030–
roughly doubling current global investment levels.11
While the next 15 years are critical, the investment
choices we make even over the next 2-3 years will start
to lock in for decades to come either a climate-smart,
inclusive growth pathway, or a high-carbon, inefficient
and unsustainable pathway. This is our chance to
ensure that we build more infrastructure and the right

kinds of infrastructure, to support economic, social
and climate goals.
A key insight of Better Growth, Better Climate,12 the
2014 flagship report of the Global Commission on
the Economy and Climate, was that low-carbon and
resilient infrastructure does not need to cost much
more than the “business-as-usual” alternatives (see
Figure 2). The report showed that a shift to lowcarbon infrastructure would increase investment
needs by as little as 5%, and those higher capital costs
could potentially be fully offset by lower operating
costs – for example, from reduced fuel use.13

Figure 2
Infrastructure spending needed for a 2°C scenario (2015-2030, percentage change)
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adaptation infrastructure (e.g. sea walls and flood protection)
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Source: Bhattacharya et al., 2016; Global Commission on the Economy and Climate, 201414
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The first key step is to change how we finance
infrastructure, to reflect the new global realities and
show results on the ground. That is the focus of
this report.
The approval of the SDGs and the signing of the Paris
Agreement have made it clear that the transition to a
sustainable, climate-resilient future is already under
way. The challenge now is to ensure that it benefits
all countries at all stages of development.
Achieving that is a task not only for governments,
financial institutions and businesses, but for citizens
as well, who not only use infrastructure, but also
fund it through their taxes, pensions and personal
investments. Already, individuals are making more
informed decisions, joining shareholder movements
and citizen groups to learn more about where their
money goes and seeking to influence the direction
of public and private investments alike. The
awareness, involvement and support of individual
citizens is crucial to enable the actions that will
drive sustainable infrastructure investment.
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1.1 Current investment trends
Over the past decade, annual infrastructure investment
has grown by about US$1 trillion, reaching an
estimated US$3.4 trillion per year in 2014.15 This is
still not nearly enough to match investment needs,
which are estimated at about US$6 trillion per year, on
average, to 2030.
The main source of finance and investment in
infrastructure in developing countries is public
resources, comprised of direct budgetary contributions
and external public finance.16 However, the private
sector also plays an increasingly key role – to a greater
or lesser extent depending on the type of economy.
In developing countries, about 60% of infrastructure
investment comes from public funds, on average. By
comparison, in advanced economies, the private sector
accounts for 60% of relevant investment, and only
about 40% comes from the public sector.
Public investment rates are a good proxy for assessing
investment trends. While advanced economies
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have seen declining public investment over the
past three decades, emerging markets and lowincome developing countries have bucked this
trend, especially since the 2000s. In developing
countries, public investment rates increased from
around 4–5% of GDP in the mid-2000s to 6–7%
of GDP today.17 Indeed, developing countries
now account for about 65% of total infrastructure
investment today (or US$2.2 trillion per year) – a
far greater proportion than previously estimated.18
China’s share is the largest, estimated at a staggering
US$1.3 trillion, 38% of total global infrastructure
investment in 2014 – more than was invested in all
developed countries combined.19 India, Russia and
the oil-rich countries of the Middle East have also
substantially increased spending in recent years.
Sub-Saharan Africa has stepped up infrastructure
investment significantly as well, including through
the Programme for Infrastructure Development
in Africa (PIDA), which is developing a vision and
strategic framework for regional and continental
infrastructure,20 but with wide variations among
countries. More modest increases can be seen in

Latin America and Southeast Asia. Among advanced
economies, Australia, New Zealand and Canada have
seen robust growth in infrastructure spending, while
the United States and Japan registered more modest
growth, and the European Union’s public investment
rates have kept declining since the economic
slowdown in 2009.
As shown in Figure 3, the sectoral distribution of
infrastructure investment varies by income group.
Across all countries, the most is spent on the transport
and energy sectors: 40% and 30% of total investment,
respectively. However, advanced and emerging market
economies put more focus on transport, in particular
rebuilding and maintaining existing infrastructure
and building new roads, rail and other transport
infrastructure, such as ports and airports. Low-income
developing economies, on the other hand, put more
focus on energy infrastructure, aiming to provide energy
to cities, rural areas and industry to enable development.
Table 1 provides an overview of the drivers of demand
for sustainable infrastructure in countries at different
stages of development, as well as differences in their
respective capacities to finance those investments.

Figure
X: Sectoral Distribution of Infrastructure Financing, 2010-2012
Figure 3
Sectoral distribution of infrastructure financing, 2010-2012
Transport is a dominant sector for infrastructure investment in advanced and emerging market economies,
while energy is the dominant sector for low-income developing countries.
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Table 1
Financing sustainable infrastructure – challenges vary by type of economy22
Type of economy
Global

Drivers of demand for sustainable
infrastructure investment
• Rapid pace and nature of growth in
emerging and developing economies
relative to advanced economies
• Achieving climate and sustainable
development objectives of the Paris
Agreement and the SDGs requires early
and systemic action and investment in new
and existing infrastructure

Low-income
developing
economies*

• Expanding access to basic services:
housing, clean water and sanitation,
energy, mobility and irrigation for
agriculture
• Building resilience to climate change and
other stresses
• Improving connectivity, e.g. through mobile
networks for financial services, early
warning systems and road networks for
access to markets

State of play for the supply of finance
for infrastructure investment
• Large investment gap
• Multi-decadal decline in public investment
(investment to GDP)
• Uneven participation of private sector
• Slow and uneven pace of policy reforms to
incentivise investment in sustainability

• Weak foundations for public investment
that constrain direct budgetary
contributions, heightening reliance on
external development finance as a main
source of finance
• Weak domestic capital markets and low
creditworthiness that limit potential for
private investment
• Insufficient policies and weak enabling
conditions to attract domestic or foreign
investment to sustainable infrastructure
• Limited capacity and use of infrastructure
planning at the national and subnational
levels, and uneven attention to
sustainability where such planning
processes exist

Emerging and middleincome developing
economies

• Need to achieve greater access to basic
services - water, energy, food, mobility and address the infrastructure deficit
• Trend of urbanisation and regional
connectivity in emerging and developing
economies
• Growing middle classes with rising
incomes
• Heightened focus on resilient, low-carbon
infrastructure

Advanced economies

• Replacing or rehabilitating existing
infrastructure, because past neglect of
infrastructure has led to large backlogs, as
well as water and efficiency losses
• Opportunities provided by upgrades to
improve the sustainability footprint of
existing infrastructure

• Relatively sound public institutions and
solid foundations for public investment
• Policy enabling conditions for green
investment have the potential to be
strengthened; national development
banks often have potential to support
infrastructure investment
• Strong capital markets and relatively high
levels of domestic private investment,
as well as potential to demonstrate
creditworthiness and improve access to
bond markets
• Policy enabling conditions increasingly
in place to incentivise sustainable
infrastructure investment
• Strong capital markets and
creditworthiness providing access to
bonds markets and other debt financing
through banks
• Emergence of green banking
• Growing use of green bond markets and
other means to attract institutional investors

*The infrastructure investment demand projections in this report reflect assumptions about rapid growth projections that will shift
many low-income countries to middle-income status by 2030, diminishing the number of countries in this group and the relative size
of its demand by 2030.
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1.2 Charting the finance roadmap

these investments is already shifting in China, with an
increased focus on replacing old infrastructure with
new, and cleaning it up in the process.

As shown in Table 1 and Figures 3 and 4 , there are
clear global indications of where and what kinds of
infrastructure investment will need to take place over
the coming 15 years.

In advanced economies – which will account for
30% of the global total – investments will largely
focus on rehabilitating or replacing ageing existing
infrastructure that has suffered from neglect or
chronically insufficient investment. The main priorities
for these investments are in sustainable energy, cities,
and land use, as well as in improving low-carbon
transport corridors, and water and waste management.

Emerging, middle-income and low-income
developing economies will drive the majority of future
infrastructure demand – as much as 70% (or about
US$4 trillion per year) – given their development
needs and the structural transitions they are
expected to undergo. And because so much of their
infrastructure is yet to be built, greenfield investments
could provide them opportunities to leapfrog to clean
systems and technologies and become leaders in
developing more sustainable infrastructure.

Globally, at least 60% of infrastructure investment
over the next 15 years will be made in the energy
and transport sectors,23 with broad variation across
countries and type of economy – from advanced to
low-income (see Figure 4).

China will likely account for less of the incremental
increase than it has recently. And the composition of

Figure X: Percentage of projected cumulative infrastructure demand by
Figure 4 and income groups 2015-2030, US$ 2014 billions
sector
Percentage of projected cumulative infrastructure demand by sector and income groups
2015-2030

Advanced
countries

LIDC

Telecommunications
Water and Sanitation

Advanced

Emerging and
developing
countries

Transport
Energy

Low-income
developing
countries

EMDEV

0%

25%

50%
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Source: Bhattacharya et al., 2016.
Note 1:Bhattacharya
LIDC includes
low-income
and lower middle-income developing countries; EMDEV includes emerging economies and upper
Source:
et at.
(2016)
Note:
Projections developing
based on mid-point
of range
estimates.
Excludes
fossil
fuel extraction
andlower
use, expenditure
to countries.
enhance energy
efficiency, and cluster
middle-income
countries;
advanced
includes
upper
high-income
and
high-income
Theseuse
categorisations
operation and maintenance costs. Also excludes additional investments in sustainability.
projected demand for infrastructure investment by developing country income groups – looking at these according to the lower or higher
capacity in domestic capital markets. This reclustering of income groups explains the shifts in projected demand by sector on the right
compared to Figure 3.
Note 2: Projections are based on the mid-point of range estimates. They exclude fossil fuel extraction and use, expenditure to enhance
energy use efficiency, operation and maintenance costs, and additional investments in sustainability.
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Improving water-related infrastructure will be
essential to achieving success on human development,
social and environmental indicators and to build
resilience to climate change. We need to better manage
the risks of water-related stress, in particular as these
are exacerbated by overuse of natural water resources
and by climate change, including risks associated with
groundwater depletion, poor river flows, droughts,
extreme weather and flooding. Better managing water
risk will also help address related vulnerabilities in
the power sector, such as potential disruptions due to
shortages of cooling water, and shrinking reservoirs
and unreliable river flows that jeopardise hydropower
and other forms of power production. Sustainable land
use practices offer a key solution to water stress and
security challenges, but better managing watersheds
will also need to be accompanied by large investments
in both ecosystem-based natural infrastructure
and hard infrastructure to improve access to safe
water supply, particularly in growing urban areas
(see Section 6 for further discussion on natural
infrastructure).
Transport-related investment is set to rise significantly.
This presents a major opportunity to make these
sectors more environmentally sustainable. Freight,
for instance, could be moved over rail instead of on
highways. Factoring in sustainability in decisions
around regional transport and improving connectivity
between population centres, seaports, airports, and
other hubs could drive a long-term shift from highcarbon to low-carbon systems. China’s One Belt
One Road initiative is a prime example of a major,
yet nascent and untapped opportunity to deliver
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environmental and social sustainability alongside
economic development (see also Box 7 on China). The
initiative is a strategy for cooperation and development
across countries in Eurasia, which will not only set
regional connectivity patterns well into the future,
but is also expected to amount to US$4–6 trillion of
investment across Asia, Europe and Africa.24 For the
initiative to meet its full potential it should incorporate
social and sustainability aspects that avoid locking in
the wrong kinds of infrastructure as the global lowcarbon, climate-resilient economy transformation
gathers pace.
The sections that follow lay out a roadmap for
financing a safer, more prosperous future. We outline
the landscape of potential sources of sustainable
infrastructure finance, the main barriers that
inhibit it, and the actions needed to overcome those
barriers. It will be critical to deploy financing from
all available sources to achieve the scale and the
quality of infrastructure investment we require.
The report covers actions targeting governments,
businesses, development banks and investors aiming
to better harness public and private resources for
transformative change. It applies these actions to
the public sector through policy and institutional
frameworks, to the wider global financial architecture,
as well as to the three key economic systems that drive
growth and emissions25 – energy, cities, and land use –
demonstrating the tremendous opportunity before us.

THE SUSTAINABLE INFRASTRUCTURE IMPERATIVE: FINANCING FOR BETTER GROWTH AND DEVELOPMENT

SECTION 2

A roadmap for
financing sustainable
infrastructure
Photo credit:
GuoZhongHua/Shutterstock.com
THE SUSTAINABLE INFRASTRUCTURE IMPERATIVE: FINANCING FOR BETTER GROWTH
AND
DEVELOPMENT
29

2.1 Where does infrastructure finance come from?
Before tackling the “how-to” of financing sustainable
infrastructure, this section first assesses the landscape
of sources, actors and instruments of financing (see
Figure 5). Section 2.2 then outlines the main barriers
to shifting and scaling up the finance needed for
sustainable infrastructure. Finally, Section 2.3 outlines
some of the solutions that are starting to take hold in
some countries and sectors, which can be scaled up to
deliver sustainable infrastructure investment.
This discussion is organised around the various public
and private sources of finance, yet equally important
is the question of whether the finance is external or
domestic. For example, the majority of global capital
flows targeting climate change are raised and spent
within the same country (72%) at the moment, and this
share rises to 92% when looking at private flows alone.26
More generally, for all infrastructure investment in

developing countries, domestic resources far outweigh
external development finance.27 As such, domestic
sources of capital, both public and private, remain
particularly important for sustainable infrastructure
investment, which in turn highlights the need to get
domestic policies right. External finance – both public
and private – will also feature and can in particular help
catalyse domestic investment. However, as it is largely a
domestic challenge, financing sustainable infrastructure
requires domestic leadership and bold policy reforms to
take the agenda forward.

Public finance and funding
Public resources from national budgets have
historically been a major source of funds and finance
for infrastructure investments, and will remain so in
the future, particularly for assets that deliver public

Figure 5
Sources of infrastructure finance
Sources
PUBLIC
GENERAL TAX BASE including
carbon taxes and financial
transaction taxes

REVENUES from international
transport mechanisms*, fossil fuel
subsidy reductions, emmissions
trading schemes, etc.

PRIVATE
(Commercial & Personal Private
Capital)
SAVINGS
• pension payments
• insurance policies
• deposits
STOCKS & SHARES
*International taxes or carbon revenues could
be collected by implementing governments or a
designated international entity.

Actors
STATE ACTORS

(executive & legislature)

PUBLIC
INSTITUTIONS/
BILATERAL
(including export credit
agencies, bilateral
development agencies)

DEVELOPMENT
FINANCE
INSTITUTIONS
(including MDBs
and NDBs)

INSTITUTIONAL
INVESTORS

PRIVATE
INVESTORS:
COMMERCIAL
(corporate / project
developers &
commercial banks)

PERSONAL
(households &
philanthropy)

PUBLIC

PRIVATE

Source: adapted from CPI and CICERO, 2015.28
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Instruments
GRANTS

• contributions to climate
funds
• technical assistance &
capacity building
• debt swaps

DEBT

• concessional loans
• loans
• green bonds

RISK MITIGATION
COVERAGE
• guarantees
• insurance
• export credits

EQUITY

• contributions to sovereign
wealth funds
• equity investments

CARBON MARKETS

goods. National budgets include the use of revenues
that countries raise themselves, in particular through
taxes, or other finance they are able to raise, for
example through bonds and loans or, in some cases,
funding provided through development finance
institutions. In developing and emerging economies,
60–65% of the cost of infrastructure projects is
financed by public resources,29 although the total
amount of public investments is often constrained
due to inadequate fiscal revenues, given often low
rates of taxation and challenges with tax collection,
and limited access to debt financing. In advanced
economies, public resources contribute about 40%
of the total, an amount that has shrunk largely as a
result of the global economic crisis.
Lately, subnational and local governments have
been raising revenue finances of their own and
have, in a number of instances, successfully issued
infrastructure or green bonds. In this arena the main
actors are typically those in the public sector, e.g.
public corporations or state or municipal utilities.
Public revenues may also be used to fund private
concessions as infrastructure operators or other
private entities – for example, using procurement
mechanisms or public-private partnerships (PPPs).
The effectiveness of domestic funds is also critical
to ensure that more positive impact can be achieved
with the resources available. Auctioning for public
procurement has emerged as a good example of
how to improve efficiency in using limited public
resources for sustainable infrastructure investment.
For example see the Renewable Energy Independent
Power Producer Procurement Programme in South
Africa (Box 20).
Development finance institutions (DFIs),
including multilateral development banks (MDBs),
bilateral development banks and agencies, and
national development banks (NDBs) are a key source
of public finance for sustainable infrastructure.
Though they sometimes operate on a commercial
basis, DFIs are public institutions with a clear
mandate to support implementation of national
development plans and policies. They are well placed
to work as a bridge between governments and private
investors, and to use public finance to catalyse private
financing. This is especially important for developing
countries with limited access to capital markets;
advanced economies tend not to rely on international
public finance institutions.
Aggregate public investments in infrastructure
in developing countries have benefitted from

Box 2
Public-private partnerships and
sustainable infrastructure
A public-private partnership (PPP) is “a long-term contract
between a private party and a government entity, for
providing a public asset or service, in which the private
party bears significant risk and management responsibility,
and remuneration is linked to performance”. 30
PPPs for infrastructure projects can involve private
sector participation in all stages of project development
and operation – that is, the development, financing,
construction, operation, maintenance, transfer,
deconstruction or redesignation of public infrastructure.31
PPPs are one of the governance arrangements that can
enable and secure private engagement in sustainable
infrastructure investment. They feature prominently in
the delivery of various infrastructure projects today and
could be used to help scale up sustainable infrastructure.
Where governments opt to use PPPs, the delivery of
environmental performance, including emission reduction
and climate resilience, needs to be actively monitored and
managed as an integral part of the project.

increased external borrowing and growing official
development assistance (ODA), allocated through
bilateral or multilateral institutions as well as by
enlarging the fiscal space for domestic spending by
national governments. Where national development
banks are in place, they have the potential to leverage
public funding to crowd in private co-finance for
infrastructure investment (see Box 3). Beyond this,
MDBs and bilateral development institutions also
often act as sources of knowledge on sector best
practices and technical expertise to support strategy
development, investment planning and project
preparation. For example, to assist African countries
with their capacity development for integration of
climate change into their national development
planning and design of long-lived infrastructure
investments, the World Bank, the Africa Union
Commission (AUC) and the United Nations Economic
Commission for Africa (UNECA) have teamed up to
develop a program of analytical work on Enhancing the
Climate Resilience of Africa’s Infrastructure (ECRAI).
A major outcome of the programme is the Africa
Climate Resilient Investment Facility (Afri-Res), which
will provide guidelines, training, advisory services,
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and data and other tools to help attract funding from
various sources of development and climate finance to
meet the incremental cost of climate-proofing Africa’s
infrastructure.32
Newly established multilateral development banks,
such as the Asia Infrastructure Investment Bank
(AIIB) and the New Development Bank (BRICS
Bank), are increasingly a source for financing
infrastructure in emerging economies. The first
four investments of the BRICS Bank, for a total of
US$811 million in loans, as announced in April 2016,
are in renewable energy or clean grid infrastructure
development in Brazil, China, India and South
Africa.33 NDBs, meanwhile, provide long-term capital
finance for infrastructure that is more explicitly linked
to specific government mandates. However, although
the number of NDBs and their asset portfolios have
been growing, especially over the last two decades,
not all countries have NDBs, and only a small portion
of NDBs play a role in infrastructure planning,
development and financing (see Box 3).

Box 3
The role of national development banks34
NDBs are financial intermediaries that offer longterm capital finance. They help diversify the domestic
economy, boost its competitive edge and encourage
investment activity in accordance with specific regional
development and reform priorities, within national
borders and occasionally in specific international
regions. By 2005, there were over 550 development
banks worldwide, of which 32 were international,
regional and sub-regional development banks, and
about 520 NDBs.
Despite a proven potential to attract infrastructure
investment from the private sector, a recent survey
found that of 90 NDBs across 61 countries only 4% have
an infrastructure-targeted mandate.35 Only a few NDBs,
such as those in China, Brazil, South Africa, Algeria and
Germany, have made significant infrastructure financing
commitments. There is a large opportunity to broaden
the mandate of NDBs to include infrastructure financing,
and to do this in partnership with MDBs where they can
add value and help scale up investment. As part of the
major effort required to implement the SDGs and the
Paris Agreement, there is also an imperative for NDBs
and other public financial institutions to aggressively
mainstream green investment in their programmes and
investment portfolios.36
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Climate finance
At COP16 in Cancún in 2010, developed countries
agreed to mobilise US$100 billion per year by 2020 for
developing-country climate action, from both public
and private sources. The Green Climate Fund was
also established as an important vehicle for delivering
climate finance; it was operationalised in 2014 after
achieving US$10 billion in multi-year pledges.37
An internationally agreed definition of climate finance
is lacking, with estimates of how much is available
already today varying depending on the definitions
used.38 Based on recent analyses, DFIs play a key role,
with multilateral and bilateral institutions disbursing
about a third of climate finance, while another third
is mobilised from private sources.39 Direct public
finance, in the form of grants and concessional loans,
continues to provide the largest share for adaptation
and mitigation, including performance-related funding
to prevent deforestation and forest degradation, and
to support increased deployment of renewable energy.
While public international finance flows including
official development assistance remain critical, these
funds can be used to catalyse action and mobilise far
greater sums of private and other public sources of
investment, both domestic and international.
Catalytic use of public finance includes support for
instruments to mitigate the risks faced by private
investors, in order to attract private capital. Such
instruments include partial risk, “first loss” and
export credit guarantees, policy risk insurance and
various kinds of pooled funds.40 DFIs, including the
World Bank Group and other multilateral banks, have
pioneered these, but scaling up existing instruments
and funds and further developing new ones that can
attract larger flows needs to be a priority.
Although it can be catalytic in nature, what is reported
as climate finance is of course only a sub-set of what
this report considers; this report aims to address
the full range of investments and sources of finance
needed to deliver sustainable infrastructure.

Private finance and related instruments
Private finance for sustainable infrastructure comes
from many sources, but predominantly from corporate
finance – companies’ balance sheets – and from
project finance. It can also be raised and allocated
through a variety of instruments, some of which are
used to blend public and private finance to invest in
sustainable infrastructure.
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Project finance uses a limited-recourse financial
structure (a separate entity, often called a “special
purpose vehicle” or SPV) to borrow money for a
project, and relies on the cash flow generated by the
project to pay back the debt and equity used to finance
it. The project is a self-standing entity that can then
be a vehicle to keep project debt off company or other
investor balance sheets.41 For infrastructure projects,
both corporate and project finance rely largely on
debt financing through syndicated bank loans (see
below). In all instances, cost recovery is key to making
a project bankable, and creditworthiness will make or
break access to debt financing.
Corporate bonds and new equity are also used in
private finance, but they have not been used much for
infrastructure. Equity has particular potential to play
a larger role in financing the early phases of projects.
In the equity arena, it is utility companies, developers,
commercial banks and other private investor groups
that will drive decisions on infrastructure investment.
Commercial banks, individuals and households,
philanthropies and impact investors can also provide
project finance. Alternative equity finance forms, such
as crowdfunding are also beginning to emerge,
allowing small contributions from a large number of
individuals to be channelled, often using internetmediated registries, to projects that require big
investments. Abundance Investment42 in the UK for
example, has raised more than £10 million (US$13
million), and invested this sum in 14 different energy
projects, with two of its largest projects being funded
by 650 investors each.
Syndicated bank loans are the preferred instrument
of private infrastructure finance because they allow
for closer monitoring by banks with sector and other
specialised expertise. This can be particularly critical
during the more complex, riskier first steps of project
planning and construction, when greater flexibility
and time-bound interventions are needed, such as
gradual disbursement of funds, or renegotiation
and restructuring of loans in response to unforeseen
developments.43 The arranging bank may be an
official institution, for example a development finance
institution (see below) or a commercial bank. Bond
finance is less suited for the early stages however it
can be used by municipalities, for example, to fund
upfront capital investments. This is the case in the
United States, where tax treatment favours municipal
bonds. The largest potential for bond finance is to
bolster financing for well-established sponsors,
including multilateral development banks but also
corporations, and for refinancing once projects reach
their operational phase. The potential for bond finance

is enormous once projects are operational and the
underlying cash flows stabilise, effectively making
infrastructure projects akin to fixed-income securities,
because it can potentially tap into large capital pools
from institutional investors.44
The overall volume of private finance has grown
significantly over the last two decades. Assets under
management (AUM) held by private investors
through private banks, pension funds, insurance
companies and investment funds are currently
estimated at US$100 trillion (excluding around
US$40 trillion in private bank assets), up from US$35
trillion in 2001.45 Except for a brief decline during the
global financial crisis, they have maintained a robust
growth trajectory, and the trend is likely to continue.
However, despite this boom in private finance, very
little of the increased pool of capital (less than 1%)
is being directed towards long-term investment, and
even less is being made available for infrastructure or
sustainable infrastructure financing. There is some
evidence that the share of non-bank private investment
targeted at infrastructure projects is growing
modestly, but much more is needed. Unless clear and
strong environmental policies are in place to require
investments to deliver environmental performance,
any gain in private financing for infrastructure could
lock in climate change and vulnerability rather than
low-carbon and resilient sustainable development.

2.2 Barriers to sustainable
infrastructure financing
There are several inherent challenges to infrastructure
finance, including increasing the scale and targeting
of domestic and international public finance. To
complement scaled-up public finance, a major
challenge is to increase and guide private finance
flows. A range of barriers exist that hamper private
investment flows to infrastructure generally, based
largely on the dynamic interactions between finance,
policy, and institutions (see Figure 9).46 Ensuring that
infrastructure is sustainable adds further challenges.

Unfavourable investment regulations
and policies
Many policies persist that create market distortions,
such as subsidies and tax breaks for fossil fuels
– which fail to address externalities such as air
pollution and GHG emissions – or steer public
finance and investment into high-carbon, maladaptive
infrastructure. Combined, they skew incentives to
favour incumbent technologies, practices and fuels,
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and the infrastructure that supports them, over more
sustainable options.
Uncertainty around tax policies can negatively impact
infrastructure investment, making it difficult to project
long-term net cash flows. The outlook for tax policies
and subsidies that support sustainable infrastructure
is often unpredictable, including for example for tax
credits that support renewables, which are often shortterm or liable to be reversed. Tax policies are often not
structured to reward longer-term investment choices
or reflect the lower climate-related risks associated
with sustainable and resilient infrastructure.
Regulations on investment limits, capital adequacy,
reserve requirements, the valuation of assets and
liabilities, and limits on foreign investment can
discourage investors from making longer-term and
cross-border investments. Such regulations and
policies have generally been put in place for specific
reasons, such as to support financial stability or protect
pensions. But governments should carefully monitor
them for their unintended consequences, such as
potential disincentives to long-term investment in
sustainable infrastructure, and consider amending
them accordingly as needed.
For example, concerns have been raised that the
Basel III and Solvency II regulations may hamper
infrastructure investments by banks and insurance
companies. Basel III regulations of banks’ capital,
leverage and liquidity intentionally discourage any
mismatches in the maturity of assets and liabilities,
which makes it harder and costlier for banks to issue
long-term debt, such as project-finance loans. Solvency
II is an EU directive that codifies and harmonises EU
insurance regulation, treating long-term investments
in infrastructure as having a similar risk profile to
long-term corporate debt or investments, and thus
requiring higher capital ratios.47 Whether the concerns
about these two regulations are warranted remains to
be seen. The relevant institutions should continue to
monitor the impacts and maintain an open dialogue
with banks and investors to ensure that capital and
solvency rules among others do not inadvertently
act as disincentives to participation by banks and
institutional investors.

Lack of transparent and bankable
project pipelines
There is broad consensus in the international financial
community that neither capital nor projects are
lacking. Instead, there is a lack of bankable projects –
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at least on terms that meet the expectations of those
who steward the finance, with the most notable gap
in lower-income developing countries.48 As discussed
further below, many projects are not bankable because
they do not appear likely to deliver high enough
risk-adjusted returns to attract private-sector equity
or debt (see Figure 6), or the costs and risks are
insufficiently allocated across investors. Other projects
lack the proper documentation to demonstrate their
bankability and attract investors. Developing projects
so they can successfully attract capital is a complex
and time-consuming process. Box 4 describes the key
stages and what it takes to structure an investment so
that it is viable. Middle- and low-income countries also
face challenges in finding the resources necessary to
support project development.
In many markets, the financial community also lacks
the knowledge and connections needed to properly
evaluate projects and monitor them once they are
under way. If a bank sees multiple opportunities in
a specific geography or sector, it can invest in local
staff and partnerships – but often they have little
information to work with. Governments often fail to
develop long-term plans for infrastructure, so how the
project fits into the plan for future infrastructure – or
in the case of developing countries how it fits into
development plan and priorities – remains unknown.
And even when there are long-term plans, the pipeline
may not be well-developed or clearly communicated
to investors: for instance, only half of G20 countries
publish infrastructure plans or roadmaps.49 With
sustainable infrastructure in particular, a further
challenge is that investment will often need to be
driven by public policy (e.g. a carbon price, pollutioncontrol requirements, or efficiency standards) to
ensure environmental performance. If the right policy
signals are not in place, affordable finance for such
projects is less likely to materialise.
The time-scale of infrastructure projects also
complicates matters. Smaller-scale projects may take
a few years to implement, but major infrastructure
projects may take much longer: an average of 5 years
from early conception to construction for very large
projects; many MDB-financed projects take 9 years or
longer.50 Large-scale infrastructure projects in Africa
can take 7-10 years to prepare and move to financial
closure, then another 3-5 years for construction. This
is 10-15 years for project preparation alone, whereas in
advanced economies, project development involving
the private sector may be much quicker, an estimated
2-8 years.51
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Not all projects make it to closing and construction;
some may fail to attract capital, for several reasons
(see Figure 6). Further, if the preparatory process
is prolonged, market conditions may change, so the
original assumptions no longer hold and updates are
required. For example, input costs (especially related
to newer technologies) may increase or decrease, and
market, regulatory and policy conditions may change.
The cost of project preparation is also substantial,
typically 2.5–5% of total investment.52 Investing
US$90 trillion in infrastructure would thus entail
US$2–4.5 trillion in project preparation costs from
2015-2030, or US$150–300 billion per year.53 Broken
down by sector, estimated project preparation
costs would be about US$1–2 trillion for energy
and US$0.7–1.3 trillion for transportation. Project
preparation costs may be higher where infrastructure
spans several countries, as in China’s One Belt, One
Road initiative, since there is a need to coordinate
activities across jurisdictions. The World Bank has
suggested that regional projects are about twice as
expensive to prepare as national projects.54

Inadequate risk-adjusted returns
Many investors do not finance infrastructure simply
because it does not offer competitive risk-adjusted
returns. Private actors that are well-positioned to
perform due diligence and take on potentially risky
investments, such as private equity firms, often
require returns of 10-15% which is above what most
infrastructure projects can offer. Other institutional
investors, such as pension funds, may be willing
to accept lower returns, but want relatively safe
investments. To take on more risk, they would also
seek additional returns.
Sustainable infrastructure can carry a higher upfront
cost, and because the technologies and platforms
are often newer, the risk is often perceived to be
much higher. In order to make them an attractive
proposition, investors can mitigate the risks through
risk-sharing or broader cost allocation. In addition,
while returns from sustainable infrastructure can be
low relative to other investing options, better models
to capture the positive returns from the lower total

Figure 6
Key factors that shape views of bankability

Investment
mandate of
investors
Legal/
regulatory
environment

Technology
risk

Solvency of
counterpart
or off-taker

Forgeign
currency risk

Key drivers of
“bankability”

Uncertain enduser demand/
ability to pay

Policy reversal/
political risk
Scale/
complexity of
execution

Poor/incomplete
preparatory
reports
Liquidity

Source: Nassiry and Nakhooda, 2016.55
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Box 4
Phases of project development56
Project development involves several phases of activity, and within each of those phases, there is a subset of activities
referred to, collectively, as project preparation. They include early-stage project conceptualisation and definition, to
mid-stage feasibility assessment, late-stage project financial structuring, and transaction support to close the financing.
Once the project is implemented, monitoring and impact assessment are essential to ensure success and may identify
attractive refinancing options.
Each stage of project development involves specialised skills and expertise and may require engagement by a range
of different actors: national and subnational government officials, multilateral development banks, development
finance institutions, commercial banks, private equity or venture capital investors, industrial or technology companies,
donor agencies, engineering and construction firms, environmental and social experts, legal and financial advisors, and
monitoring and evaluation specialists. Targeted support from the development community for the preparation of specific
projects in developing countries can expand the project pipeline and strengthen the capacity of key stakeholders in
developing countries to engage with one another.
While the process can be described step-wise as above, in practice it is rarely linear and may involve iteration to
earlier stages, particularly in relation to ensuring that the policy and regulatory environment supports the long-term
financial viability of the investment. Financial structuring depends on the cost of capital as well as input prices, which
vary depending on market conditions. In energy investments, changing technology prices over time represent an
important variable.

lifetime costs that sustainability implies, such as
through enhanced resilience, lower operational costs,
and fewer carbon emissions, can make them a more a
more attractive option.57

Lack of viable funding and
business models
Many governments, particularly at the subnational
level, have not built up their creditworthiness enough
to access affordable debt finance. And as noted above,
many infrastructure projects cannot deliver the rates
of return needed to attract equity finance. Often,
especially in middle- and low-income countries,
utilities cannot collect enough money from users
to allow full cost recovery; this may be due to high
poverty rates, and/or to government policies. In some
sub-Saharan African countries, for instance, as much
as 70% of water infrastructure does not generate
any revenue at all;58 even water infrastructure that
generates revenue is often highly subsidised, making it
subject to fiscal risk and/or financial stability risk.59
The split incentives of sustainable infrastructure
are also worth noting: for instance, developers pay
more to make buildings energy-efficient, but it is
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the homeowner or business that benefits from lower
energy bills. Unless investors can capture enough
of the savings to the operator or owner, they lack
incentives to cover the higher upfront costs. And the
positive externalities – cleaner air, reduced emissions,
ecosystem services – can be hard to calculate and even
harder to monetise to become a return for an investor.

High transaction costs
Infrastructure projects often involve inefficient bidding
and procurement processes that discourage private
investment. The standards applied can be diverse
and inconsistent. Investors with limited resources,
time and expertise, such as pensions and insurance
companies, find it difficult to assess projects when
standards are so fragmented. The capital costs of
seemingly similar infrastructure projects can vary
dramatically due to local conditions as well as
differences in design, engineering, management,
procurement and sourcing. Having to sort through
these differences and tailor financing structures to
each project increases transaction time and costs.60
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In that context, sustainable infrastructure projects
that are based on new technologies can be particularly
challenging, as they lack a track record of long-term
investment returns. Scale is also an issue: some
sustainable infrastructure projects, such as distributed
and micro-generation renewable energy projects,
comprise small-scale assets, and transaction costs
can be very high unless a number of projects are
bundled together. Streamlining project preparation
and partnerships can help to lower transaction costs.
It is also important to monitor and assess impact
and performance for sustainable infrastructure
investments, to establish a track record.
A huge part of capital investment today is handled
through passive investing methods or funds that
allocate capital based on the performance of stock
market indexes looking across the performance of
publicly traded companies. These investments are
guided by robo-investment or automatic investment
platforms. Attracting capital to companies that outperform on both environmental and financial criteria
is an important step to shifting financing toward
sustainable infrastructure. A number of indexes
already do this and more are emerging, providing
a means to guide investors that choose to prioritise
environmental sustainability in their portfolios. For
example, see the MSCI ESG index, which currently
uses standardised metrics to assess ESG governance
risks; it scores and rates over 6,000 companies,
9,000 issuers and more than 350,000 equity and
fixed income securities on a continuous basis.61
There are other such indexes operating and more
emerging (e.g. FTSE/Russell Sustainability and ET
Index, which is focused specifically on low-carbon
and fossil free performance and targeting institutional
investors). These all aim to provide more data in
context to empower investors and shareholders to
make better decisions to shift capital into sustainable
infrastructure. Recommendations are forthcoming
on how to strengthen and move towards more
harmonised standardised metrics through the Task
Force on Climate-Related Financial Disclosures under
the Financial Stability Board (FSB) – see further
discussion in Section 3.
Efforts to overcome these barriers must start from a
clear recognition that markets alone cannot provide
effective infrastructure investments, and private
investments often cannot be realised without some
form of public support. Whether led by public
or private sector, the complexity of financing
infrastructure in general cannot be underestimated.

For instance, financing for the US$1.3 billion Nam
Theun 2 hydropower project in Laos, which went
online in 2010, involved a staggering 26 financial
institutions: four multilateral development banks,
three export credit agencies, three bilateral financing
agencies, nine international commercial banks
providing finance in hard currencies, and seven Thai
commercial banks providing finance in Thai baht. And
that is even before taking fully into account all relevant
sustainability performance issues.62
In general, projects in emerging markets and
developing countries can be expected to face greater
challenges. These include policy and institutional
gaps, such as the absence of coherent and trusted
legal frameworks; higher political and regulatory
risk in countries with unstable regimes and/or high
corruption levels; and limited institutional capacities
and inadequate governance mechanisms. These
issues of country and policy risk - combined with
technology risk - can translate into higher costs, often
because financial institutions seek higher returns to
compensate for the risk. In India, for instance, the
cost and terms of debt alone can add as much as 32%
to the cost of utility-scale wind and solar PV projects.
Thus, instead of unlocking opportunity, such finance
adds to the barriers to investment. A final concern
is that while all countries are exposed to climate
change, many developing countries face particularly
significant impacts and have very vulnerable
populations. This has led the World Bank, for
example, to highlight the importance of integrating
climate change in the planning and design of power
and water infrastructure in Africa.63

2.3 Key areas for action
We have identified four areas where concerted
action can help overcome these barriers and boost
investments in sustainable infrastructure. They are:
1.

We must collectively tackle fundamental price
distortions – including subsidies and lack of
appropriate pricing especially for fossil fuels and
carbon – to improve incentives for investment and
innovation, and to generate revenue that can be
redirected, for instance, to support the poor.

2. We must strengthen policy frameworks and
institutional capacities to deliver the right
policies and enabling conditions for investment, to
build pipelines of viable and sustainable projects,
to reduce high development and transaction costs,
and to attract private investment.
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3. We must transform the financial system to
deliver the scale and quality of investment needed
in order to augment financing from all sources
(especially private sources such as long-term debt
finance and the large pools of institutional investor
capital), reduce the cost of capital, enable catalytic
finance from development finance institutions
(DFIs), and accelerate the greening of the
financial system.
4. We must ramp up investments in clean
technology R&D and deployment to reduce
the costs and enhance the accessibility of more
sustainable technologies.
We provide an overview of each area here. Section 3 of
the report delves deeper into action area 3 as a crosscutting area, and then the final three sections apply the
other remaining action areas to the specific contexts of
energy, cities and land use.

Tackle fundamental price distortions
Correcting the pervasive and significant distortions
in the pricing of climate risk, natural resource use
and environmental harm is a key first step to creating
an enabling policy environment for sustainable
infrastructure. Those distortions – including the
failure to price carbon or pollution, as well as a range
of subsidies – strongly bias infrastructure investment
towards fossil fuels and against cleaner energy
technologies, encourage inefficient use of natural
resources and wasteful consumption, and cause serious
environmental impacts.

which can accelerate progress, provide political
leadership, foster mutual learning, and help improve
practices by developing guidance on technical,
administrative, political and economic cooperation
aspects of carbon pricing (see Section 4 – Energy).67
Pricing reform should not, of course, be limited to the
energy sector. Water subsidies, for instance, which
are estimated at around US$450 billion globally, or
0.6% of global GDP in 2012, encourage inefficient
and unsustainable resource use and strain public
budgets.68 Like energy subsidies, they are also often
inequitable; for example, in India, Nepal, Nicaragua,
and Cape Verde, the richest households got an average
of US$3 worth of subsidised water for every US$1 worth
provided to the poorest households.69 Governments
need to review prices across sectors to align them better
with economic fundamentals, including externalities,
and use more targeted measures to help the poor.
More broadly, pricing of infrastructure services should
reflect the full costs of their provision, including where
possible the social and environmental externalities.
Lack of proper user charges for built infrastructure is
a major impediment to attracting private investment,
as private investors and operators require predictable
and robust revenue streams to recover their costs. For
public-managed infrastructure, lack of appropriate
pricing limits the availability of funds for other uses,
such as extending access to essential energy, water
and sanitation services to those without, or properly
maintaining the existing infrastructure. Overall,
poor pricing leads to reduced service provision and
quality. This can turn into a vicious circle, whereby
infrastructure users are dissatisfied with the services,
and thus reluctant to pay for them. For energy and
urban systems, pricing is essential to reflect the social
costs of externalities, for example the costs of air
pollution from fossil fuel use as well as of congestion
from urban vehicle use. For natural infrastructure and
ecosystem services, pricing to reflect the value of these
services can ensure efficient use, for instance, reducing
wasteful use of water or access to timber, and help
secure finances to invest in restoration or maintenance
of the ecosystems.

Globally, fossil fuel subsidies and tax breaks amounted
to approximately US$550 billion in 2014.64 This
reflects a reduction from previous years, partly due
to continuing low oil prices but also partly as a result
of significant reforms that are underway or have been
launched in various countries.65 There is also growing
momentum around pricing carbon. Around 40
countries and more than 20 cities, states and regions,
including 7 of the top 10 economies, have implemented
or scheduled an explicit price on carbon. Together they
cover an estimated 7 Gt CO2e, or about 13% of annual
GHG emissions – triple the coverage of a decade ago.66
In addition, more than 90 countries refer to some form
of carbon pricing in their Paris Agreement pledges.

Strengthen policy frameworks and
institutional capacities

A concerted push can translate this momentum into
decisive action and overcome political and economic
barriers. The Commission welcomes the coalitions
that are being built to tackle these issues (e.g. through
the G20 or the Carbon Pricing Leadership Coalition),

Establishing a well-defined and appropriately
evaluated pipeline of projects means tackling major
underlying policy problems, such as an absence
of national strategies, weak legal frameworks to
protect investments, promote competition and trade,
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poor planning, inadequate PPP frameworks and
implementation, and skill shortages. There is also a
need to better define what makes a bankable project;
many infrastructure projects have high public-goods
components that may never be considered viable
using only financial assessment techniques designed
to assess bankability from a private sector perspective.
Overall the enabling policy environment in a country
will determine the level of engagement from the private
sector, but even in the best circumstances public
investments will be essential to deliver sustainable
infrastructure systems.
Given that a large share of the investment for
sustainable infrastructure, especially in developing
countries, is likely to come from the public sector, there
is value in “investing in investment” –strengthening
public investment management to drive growth

and environmental performance. As noted earlier, in
advanced economies, investing an extra 1% of GDP in
infrastructure in a single year will yield, on average, a
1.5% gain over four years.70 While the multiplier effect
is smaller for developing countries, the sustainability
impact of new infrastructure in places with large deficits
can be enormous.
Improving the efficiency and performance of public
investments should involve planning for sustainable
levels of investment across the public sector, allocating
investments to the right sectors and projects, and
implementing projects on time and to budget. Unpacked
further, a number of institutional and efficiency
improvements can contribute to overall performance in
public operations while also helping to attract private
investment where relevant (see Figure 7).

Figure X: More Efficient Public Investment: Key Institutional Functions

Figure 7
More efficient public investment: key institutional functions

Planning & Policy
1. Fiscal Policies & Rules
2. National, Sectoral & Territorial
Planning
3. Central-Local Coordination
4. Management of PPPs
5. Company Regulation

Implementing

Allocating

11. Protection of Investment

6. Multi-year Budgeting

12. Availability of Funding

7. Budget Comprehensiveness

13. Transparency of Execution

8. Budget Unity

14. Project Management

9. Project Appraisal

15. Monitoring of Assets

10. Project Selection

Source: Adapted from IMF (2015) Making Public Investment More Efficient

Source: Adapted from IMF (2015): Making Public Investment More Efficient
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Key outcomes would be not just more efficiency in
public investment, but also establishing the enabling
conditions and a framework for private investment to
lead in some spheres (e.g. in the energy sector).

required will entail up-front financing. International
support – in terms of finance, access to clean
technologies, capacity building, etc. – will be essential
to support developing economies in this transition.

Improving financing and scaling up investment
in sustainable infrastructure also requires better
planning and policies to incentivise this investment.
All countries require clear national, sub-national and
sectoral development strategies, with accompanying
infrastructure and investment plans to guide longterm public and private investments. Leadership will
be needed to monitor progress and ensure these plans
promote low-carbon and climate-resilient development
and are aligned with country climate commitments, as
reflected in Nationally Determined Contributions and
the Paris Agreement’s long-term goal to keep average
global warming below 2°C, while also reflecting the
financial realities of each country. For many developing
countries, such as those in Asia and Africa, the next
few years are a chance to demonstrate leadership
through these strategies and accompanying policies
supported by a vision for how to build new sustainable
infrastructure that leapfrogs the inefficient, sprawling
and polluting systems that have become a drag on other
economies. Early leadership to develop decarbonisation
strategies along these lines is essential, including to
integrate them in national economic and development
plans and to provide a basis for project preparation.
While investing in sustainable infrastructure makes
good economic sense, many of the investments

At a practical level for all countries is the challenge
of domestic resource mobilisation for sustainable
infrastructure. The state of New South Wales in Australia
provides a good example of instigating an asset recycling
policy to boost infrastructure and growth. Combined
with an improved regulatory environment, the policy is
expected to reduce regulatory conflicts, improve efficiency
and customer prices, and lead to more responsive
service delivery. The Australian federal government is
encouraging this policy with incentive payments for asset
recycling that will deliver additional funding. In practice
however, few governments have this capacity.
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Policy will also be essential in managing PPPs, where
innovative business models will be needed to distribute
the risks and responsibilities amongst different partners
– public and private – to ensure adequate returns
for private sector partners while also not absorbing
inordinate risk and losses on the public sector side.71
Overall, governments have to make a greater effort to
“invest in sustainable investment” – to improve public
infrastructure planning, management, governance
and policies, while ensuring that investment plans and
project selection are solidly grounded in environmental
and social sustainability criteria. These measures can
help ensure that sustainable infrastructure projects
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are bankable. Governments should also develop and
implement procurement processes that incorporate
sustainability criteria. A number of countries have put
in place elements of sustainable procurement, but there
is a need to develop more systematic and consistent
approaches and to disseminate good practice.
Allocating scarce resources effectively will depend
on careful project appraisal and preparation in key
sectors. Capacity in this area is crucial to solving
the project pipeline problem discussed earlier. The
international community has launched numerous
capacity building, technical assistance and learning
initiatives to tackle this gap, including through the
G2072 and the Pilot Program for Climate Resilience
focusing on adaptation to climate change (see Box 5).

Governance challenges will also need to be addressed
to ensure that the right projects are selected in the first
place, to avoid spiralling costs.
Finally in implementation stages, timing deserves
particular attention, as different issues may arise, and
costs, including of finance, can vary over time (see
Box 6). Ensuring availability of finance at reasonable
cost is about ensuring the right finance is available for
projects at the right stage of the project. And securing
the right financing at the right time also begs the
question of how and when to engage the private sector,
recognising that most projects and many developers
are local, but private finance could be local, national
or international.

Box 5
The Pilot Program for Climate Resilience in Zambia73
A key challenge will also be to ensure that appropriate financing is available for climate resilience and adaptation and
that they are built into national strategy planning. The Pilot Program for Climate Resilience (PPCR) is designed to
demonstrate ways that developing countries can make climate risk and resilience part of their core development
planning.74 It helps countries build on their National Adaptation Programs of Action and helps fund public and private
sector investments identified in climate resilient development plans as well as provide support to countries that is
compatible with the NAP process.
Under the PPCR, approximately US$1.3 billion has been pledged to support nine countries (Bangladesh, Bolivia,
Cambodia, Mozambique, Nepal, Niger, Tajikistan, Yemen, and Zambia), and two regions, the Caribbean (Dominica,
Grenada, Haiti, Jamaica, St. Lucia, St. Vincent and the Grenadines) and the Pacific (Papua New Guinea, Samoa, Tonga).
A pipeline of 66 projects and programmes has emerged from the PPCR work with these countries. To date, the PPCR
is funding 32 projects totalling US$616 million through grants, and it is expected to leverage another US$784 million
in co-financing.
Zambia, for example, has received US$1.5 million to support an investment strategy based on national development
priorities and is making good progress to broadly integrate resilience objectives into its national development planning.75
The strategy aims to strengthen early warning weather systems, integrate climate resilience in infrastructure planning
and investments and strengthen natural ecosystems and the adaptive capacity of farmers in highly vulnerable areas. The
African Development Bank is supporting this phase by providing input on mainstreaming climate resilience into national
development planning; strengthening institutional coordination and improving information for decision-makers; and
shaping targeted awareness and communication. As budget allocations are linked to the strategy, individual ministries have
taken up the mandate to work on climate issues, which in turn has strengthened country ownership of this programme.
The Zambia PPCR includes work on sustainable infrastructure, such as the Kafue sub-basin project, which, among other
things, aims to make more than 500 km of roads resilient to floods and droughts. Most existing roads in the region are
gravel-based and vulnerable to flooding, leading to large productivity losses when disasters hit. The project will also
create an all-weather road from Victoria Falls, past the Kafue National Park and onwards to Lusaka. Not only is this work
expected to yield tangible benefits, but it will also demonstrate the impact of investment in climate resilience for the rest
of the country.
The PPCR includes funding to revise Zambia’s outdated design standards and codes of practice, and to train contractors
and regulators. Revised standards are to be built on improved hydrological and morphological modelling in the sub-basin.
Training also covers how to adequately review bid documents and make appropriate choices.
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Box 6
Getting the timing right for infrastructure financing76
In the early project preparation stage, because of the higher risks and greater need for specialised expertise, equity
finance can come primarily from sponsors (often construction companies) or governments. Raising affordable capital may
be challenging, as the sponsors may not have the needed funds, and contractual and regulatory uncertainty may deter
private investors or make costs prohibitive.
Banks – or debt investors, through syndication with banks – have a comparative advantage at this project preparation
stage. They have the necessary expertise, and can monitor projects, match disbursements to project implementation, and
if needed, restructure the financing in case of unforeseen events (for the same reasons, bond financing is less well suited to
early stages of a project). Specialised infrastructure funds, some institutional investors, and providers of green finance may
also be willing to take an equity stake or provide debt finance, but they have not been the main players thus far.
Governments can also play a key role in driving down risks and costs of finance at this stage. This is where better public
investment management, better alignment of policies to boost domestic resources and expand the fiscal space for public
investment, increased capacity for PPP administration, and deployment of sustainable procurement are especially critical.

Figure 8
Risk and financing considerations at different phases of the lifecycle of an illustrative
infrastructure project

Description

Preparation

Construction

Developer/government organizes
feasibillity studies; models cash
flows, finances; organizes contracts
with partners

Construction firms build the project
to specifications.

Operation
Separate operating company 
takes over.

Large risks and uncertainty over revenue streams
Cash flows
(stylized)

Financing
moments

Financial
instruments

Main risks

During project preparation and
feasibility, the developer seeks
capital or public funds.

Once project is ‘bankable’,
the developer will seek equity
investors and debt providers.

Once construction is complete 
and in operation, the project can be
refinanced to reflect a changed
risk profile.

Domestic public funding;
Grants: ODA & debt swaps;
Philanthropic grants

Private debt instruments (e.g.
syndicated bank loans, green
bonds); Risk mitigation instruments
(e.g. guarantees, insurance, export
credits); Government equity and
debt, including ODA); Private equity

Debt instruments (e.g. green bonds,
corporate bonds, foreign investors
in form of securitised instruments);
Equity investments, particularly
private equity

Macroeconomic & political risks;
technical risks to project viability;
environmental and planning risks.

Macroeconomic & political risks;
construction risks.

Macroeconomic & political risks;
demand traffic risks; operating
risks; policy risks

Source: adapted from Bhattacharya, Romani, and Stern (2012)77
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Box 6
Getting the timing right for infrastructure financing (continued)
Given the high risks at the project preparation stage, and that it takes place well before any revenue streams are realised,
this is not the ideal time to bring private, especially non-local, investors in. There are benefits to involving the private
sector early as it provides a strong incentive to build for maximum operating efficiency and avoid costly overruns.
However, for multiple reasons, in many countries, the early stages are best funded primarily through government finance,
particularly if local capital markets are not well-functioning.
The construction phase is considered the riskiest, and thus targeted public support at this stage – such as through loan
guarantees, currency or first-loss insurance – can mitigate risks and attract co-financing to get the project built.
Governments can also make a difference by adopting a stronger and more uniform price signal, a key driver for scaling
up private finance that also reduces the need for major risk mitigation. This can also improve the functioning of local
capital markets for sustainable infrastructure, such as through the targeted use of credit lines or loan guarantees.
This is key since most infrastructure projects generate local-currency revenues, making external finance in foreign
currencies riskier.
Once the project is fully operational and its costs and revenues are more certain and stable, default risk goes down,
making refinancing possible. Ownership can shift from governments, banks and construction companies to investors with
specialised expertise in operating and managing the asset. The asset should itself be securitised and sold as bonds to the
private sector with the capital then ideally recycled back to finance new infrastructure investments.
In emerging economies and middle-income developing countries, DFIs, including MDBs and NDBs, can play a key role in
both the early and operating stages. They bring an essential convening power and ability to reduce perceived risks through
their presence, structuring abilities, and use of innovative instruments that can crowd in private-sector finance. Brazil, for
instance, is currently investing around US$300 million in renewable energy but needs to invest 10 times as much to match
demand. MDBs and other DFIs could come together to put in place a platform with the right planning, project preparation
and finance that involves the private sector at the right time, and with the right technologies and good governance to bring
their investments to scale. Along with public support from the G20, Brazil could invest the
US$3 billion needed.
In low-income developing countries, where local DFIs may not exist to support investment and capital markets are
weak, there is an even greater need for and dependence on external development finance to support investment in
sustainable infrastructure.

Transform the financial system
Meeting the infrastructure requirements of the next
15 years will require a combination of public and
private investment. Ramping up public investment
is immensely important, especially when it comes to
investments that will benefit the broader public, like a
number of investments to adapt infrastructure to the
impacts of climate change. National budget allocations
to support sustainable infrastructure investment should
increase. Yet public investment cannot meet the total
requirements alone. What it can and should do is to
help crowd-in and guide private finance to fill the gap.
We need to transform the financial architecture
globally and within countries to attract private
investment. The broader financial system, through

coordinated reforms across policies, institutions and
practices, needs to adjust to reflect the realities of
building a sustainable, low-carbon future. A wide
range of priority actions are needed to mobilise private
financing for sustainable infrastructure: strengthening
local capital markets; developing and using viable
financing models, risk mitigation approaches and
blended finance; expanding the definition of fiduciary
duty and strengthening reporting and disclosure;
enhancing frameworks for climate risk management
and project screening; establishing infrastructure as an
asset class; and accelerating new tools and institutions
like green bonds and green investment banks. DFIs,
including MDBs, have an important role to play here
as well, as they can boost the effectiveness of public
resources and help to catalyse private investment.
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In recent years, multiple new initiatives have started
to focus in particular on mobilising green finance,
including at the national level such as with the Green
Finance Task Force under the People’s Bank of China,
and at the international level through the Financial
Stability Board’s Task Force on Climate-related
Financial Disclosures and the G20’s Green Finance
Study Group. Dozens of green investment banks
have emerged at multiple levels of government, and
issuances of green bonds have tripled since 2012. Still,
much remains to be done to boost the profile of green
finance in the financial system.

Ramp up investments in clean
technology R&D and deployment
Over the next 15 years, more infrastructure will be built
than all that is currently in place. To avoid locking-in
to unsustainable and outdated technologies, we need
to step up investment in clean technology development
and deployment. Such investments can reduce the
upfront costs of sustainable infrastructure and help
overcome incumbent technology advantage. Supporting
technology diffusion for rapid demonstration and
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uptake, including through time-bound incentive
policies, can trigger rapid learning-by-doing, and thus
lower the financial risks associated with investing in
new and untried technologies. Europe’s experience
with feed-in tariffs in the energy sector and solar and
wind are a strong example of this.
South Korea provides a clear example of the benefits of
increased clean-tech research and development (R&D)
investment. Gross domestic expenditure on R&D is
high, at over 4% in 2012, and favours a few, large-scale
programmes in partnership with large firms. South
Korea now has a Green Technology R&D plan as well
as a renewables portfolio standard that was introduced
in 2012, with planned investments of US$8.2 billion in
offshore wind to grow generation capacity sixfold, to
2.5 GW by 2019.78
Corporate partnerships are another essential part
of R&D for clean technology. The Eco-Imagination
partnership illustrates the types of activities and the
scale of investment that the private sector can bring
(see Box 20 in Section 4).
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Investment in R&D and deployment of sustainable
technologies needs to be scaled up far more still.
Better public support, public-private initiatives,
and enhanced international cooperation can help
accelerate the innovations of the future. Promising
efforts include the recently unveiled Mission
Innovation: each of the 20 participating countries
and the European Union will seek to double their
governmental and/or state-directed clean energy
research and development investment over the next
five years. The US-India Partnership to Advance Clean
Energy (PACE) has mobilised US$2.5 billion for clean
energy deployment since 2009, is now mobilising
another US$1.4 billion for Indian solar projects, and

has spurred significant investments in India by US
renewable-energy firms (see also Section 4: Energy).79
In the private sector, the Breakthrough Energy
Coalition led by Bill Gates brings together 28 major
investors from 10 countries with a collective net worth
of more than US$350 billion to finance research on
promising, but higher-risk, clean energy technologies.
The Low Carbon Technologies Partnership initiative
(LCTPi), hosted by the World Business Council for
Sustainable Development (WBCSD), brings together
150 companies and 70 partners to develop and
implement concrete actions that go beyond businessas-usual to tackle climate change.80

Box 7
Green China – A global lesson
China’s 13th Five Year plan formalises an economic shift from carbon-intensive industries, like iron and steel, to services,
while seeking to maintain a robust 6.5% GDP growth rate – the envy of many developed countries. The new Five Year
Plan also means that China will likely over-deliver on its climate commitments for 2020. Researchers estimate that China
is already exceeding its target of a 40–45% reduction in carbon intensity from 2005 levels by 2020, and the reduction
could be as high as 50%. Other notable elements of the 13th Plan include:
•

Explicit reference to managing the structural transition for workers in high-emitting sectors where production will be
reduced to eliminate over-capacity (such as coal, steel, iron);

•

An intention to shift up the economic value chain, away from a reliance on manufacturing towards services, and
towards consumption patterns that are less resource-intensive;

•

A target to increase investments in R&D to 2.5% of GDP.

China’s renewable energy investment in 2015 was around US$100 billion: a 17% increase from the year before and around
36% of the global total. 81 The US was far below this, with US$44.1 billion, up 19%. China has installed more wind capacity
– 145 GW – than the US, Germany and India combined. Recent data suggests that these investments, as well as successful
efforts to reduce coal use, may have helped carbon dioxide emissions slow, or even fall, last year. Indeed, China’s coal
consumption seems to have reached its peak in 2014. Next year will also see the world’s largest emissions trading scheme
being implemented across the country, when China expands its seven pilot trading systems to the national level.
Markets are already responding. China’s green bonds markets could deliver around US$230 billion for renewable energy
investment within the next five years.82 With sufficient financing, demand for green investments could grow by as much
as 15% per year. China is also demonstrating regional leadership on green finance, including through the
BRICS Bank. 83
The old growth model based on manufacturing exports lifted millions of Chinese out of poverty and made China an
economic superpower. But it also brought challenges, including a coal-dominated energy mix that was damaging to
people’s health. Our estimates placed damage to health from poor air quality, much of which is associated with burning
fossil fuels, at around 10% of China’s GDP. 84 Now, however, China’s policy-makers plan to show the world decisively that
climate action and economic growth go hand-in-hand.
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Figure 9
Action areas to scale up and shift public and private investments to sustainable infrastructure

$
Tackle fundamental
price distortions

Strengthen
investment policy
frameworks
and capacity

Transform the
financial system to
deliver the scale
and quality of
investment needed

Boost investments
in clean technology
R&D and deployment

TO ACHIEVE THIS, THE GLOBAL COMMISSION CALLS ON:
Governments to phase out
subsidies for fossil fuels and
agricultural inputs and
incentives for urban sprawl.*
Governments, including
through the G20, to set a
deadline for fossil fuel
subsidy phase-out of 2025
at the latest.
Government to introduce
strong, predictable carbon
prices as part of good fiscal
reform;* with all developed
and emerging economies,
and others where possible,
committing to introducing or
strengthening carbon
pricing by 2020.†

All countries to develop
transition plans to accelerate
a scale-up of clean and
resilient energy solutions and
a phase-out of coal, in a way
that delivers fully on energy
access goals and facilitates a
just transition for workers.

Multilateral and other DFIs –
via their shareholders – to
enable the doubling of their
investments in financing
sustainable infrastructure as
quickly as is feasible, and
scale up further as
warranted.

The G20 and other countries
to adopt key principles
ensuring the integration of
climate risk and climate
objectives in national
infrastructure policies and
plans; these principles
should be included in the
G20 global infrastructure
initiative, as well as used to
guide the investment
strategies of public and
private finance institutions,
particularly multilateral and
national development banks.†

Governments and investors
to agree on common
standards for and scale up
green bonds as an
instrument to enhance
liquidity in financial markets
and unlock capital for
investment.

Cities to commit to
developing and implementing
low-carbon urban
development strategies by
2020, prioritising policies
and investments in public,
non-motorised and
low-emission transport,
building efficiency, renewable
energy and efficient waste
management.†

Countries, especially those
in the G20, to build on the
Task Force on Climaterelated Financial Disclosures’
work to move toward
appropriate mandatory
disclosure standards as a
matter of corporate
governance.

Governments and the
private sector to scale up
innovation in key
low-carbon and climateresilient technologies,
tripling public investment
in clean energy R&D and
removing barriers to
entrepreneurship and
creativity.*
Governments and
businesses to substantially
increase investments in
R&D and deployment, and
calls on governments to
develop genuine research
partnerships, across
countries and with the
private sector.

Governments, multilateral
and bilateral finance
institutions, the private
sector and willing investors
to work together to scale up
sustainable land use
financing, for halting
deforestation and putting
degraded farmlands and
forests into restoration.†

This agenda will help translate the ambitions of the 2015 development and climate
goals into effective delivery in countries and key economic systems.
Note: * - recommendations from the 2014 Global Commission report; † - recommendations from the 2015 Global Commission report.

Right photo credit: Need source
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This section focuses on cross-cutting reforms and
institutional changes that could improve how the
financial system works to support private finance and
investment in sustainable infrastructure, including
by scaling up and targeting public finance through
development finance institutions (DFIs) to better
leverage private finance. Building on the work of
the UNEP Inquiry into the Design of a Sustainable
Financial System,85 among others, the first part of this
section highlights policy innovations in developing
and developed countries that are starting to show how
to better align the financial system with sustainable
development, as well as international collaborations
that are supporting national action to achieve that
goal. The second part then examines some of the
recent developments and innovations in multilateral
development banks (MDBs) and other DFIs that are
helping to increase their direct financing for sustainable
infrastructure, and to crowd in private investment.
Transforming the financial system and its
intermediaries is essential to scaling up sustainable
infrastructure finance. Although public finance
and investment will continue to play a critical role,
particularly in low-income countries, large amounts of
private capital are needed as well – and this will only
flow if the right market signals are present within the
financial system. Private financing of infrastructure
that is high-carbon, not climate-resilient, or generally
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unsustainable still significantly outweighs private flows
to sustainable infrastructure. Actions by regulators
and policy-makers in the financial system can reorient
incentives and reframe how investors view risks and
potential returns. Reforms in the financial regulatory
system and in the practices of central banks, combined
with other policy reforms (e.g. to price carbon and
support innovation and to use sustainability criteria
when screening projects), can level the playing field
between sustainable and unsustainable options and
thus give a powerful boost to private investment in
sustainable infrastructure.
Mark Carney, Governor of the Bank of England, has
said climate change is a “tragedy of the horizon”,
because its worst impacts “will be felt beyond the
traditional horizons of most actors – imposing a cost
on future generations that the current generation has
no direct incentive to fix”.86 Although some climate
change impacts are already being felt, the most serious
impacts – and the benefits of mitigation and even
some adaptation today – may be several decades
away. That is far longer than the timeframes for most
decision-makers looking ahead: beyond the business
cycle, the political cycle, and even the horizon for most
regulators, including central banks. The horizon for
monetary policy, for example, is two to three years –
a decade if we consider the credit cycle. Addressing
climate change and other sustainability issues,

THE SUSTAINABLE INFRASTRUCTURE IMPERATIVE: FINANCING FOR BETTER GROWTH AND DEVELOPMENT

including the financial risks they pose, requires a shift
away from the tyranny of “short-termism” to take a
longer view.
Tackling climate risks now is preferable to a “wait
and see” approach, as greenhouse gas concentrations
in the atmosphere will continue to rise, as will the
associated total costs of action in terms of emission
reductions and adapting to the climate change that is
locked-in.87 This is particularly true when financing
infrastructure, which is relatively expensive and longlasting. Yet investors focused on short-term gains
might be discouraged by the fact that the upfront
capital requirements for sustainable options can
be higher relative to “brown” alternatives, with the
benefits accruing over several years. Even energy
efficiency investments may take five years or more
to recover first costs. Infrastructure investments, by
their nature, require patient capital, and sustainable
infrastructure, even more so – but the benefits over
time can be substantial.
Broadly, there are five policy priorities to transform
the financial system to mobilise private finance for
more sustainable investment – called the “5 R’s” in the
UNEP Inquiry work:88

will increase the capacity of increasingly global
financial systems to support renewed economic
competitiveness and improved sustainability
performance.89
As part of the overarching architecture to mobilise
private finance and investment for sustainable
infrastructure, DFIs play a very important role. They
are particularly important for those projects that do
not otherwise offer risk-return profiles matching the
appetite of private investors. DFIs can participate in
a number of ways, from being an investment partner
to offering to mitigate financial risk, such as through
guarantees, in turn, making it possible to bring in
private investors. DFIs have also played a pioneering
role in launching some of the instruments discussed in
this section – such as green bonds – helping to prove
a concept or establish the track record necessary to
mainstream widespread replication and use. There
is an urgent need to scale up DFI investments in
sustainable infrastructure, focussed on approaches
that can help “crowd in” private finance.
The actions outlined above aim to regulate and better
use financial institutions for sustainable development.
To be effective, the reforms must also be supported by
strong environmental policies, which are key drivers
of demand for green finance. The attractiveness of
green investments is influenced by the risks in the real
economy associated with highly polluting or resourceintensive alternative investments. It is only through
setting the right broader policy frameworks that
environmental costs become real in financial terms.

1. Reallocation: Mobilising and reallocating
private finance to green investments, including
through green bonds and green banking. In
the case of emerging economies and other
developing countries, where local financial
institutions and capital markets are weak,
strategic use of resources garnered by MDBs
and other DFIs will be needed, working with
leadership from host country governments.

3.1 Greening the financial system

2. Risk: Enhancing frameworks for systemic
risk management to take into account macroprudential or systemic risks in the financial
system related to climate change, including from
the physical risk of climate change, and from
climate policies.

In the last year, there has been a great deal of progress
and momentum to green the financial system through
various initiatives, campaigns and task forces. National
financial regulators and central banks are starting to
consider sustainability factors within macro-prudential
risk management.

3. Responsibility: Clarifying the core
responsibilities of financial institutions under
fiduciary duty or legal liability definitions to assess
and take into consideration environmental, social,
and governance factors.

The UNEP Inquiry is working with partners and
countries across these issues, with the aim of aligning
the financial system with sustainable development.
Its flagship report, The Financial System We Need,
published in October 2015, found that a “quiet
revolution” is under way to integrate sustainable
development into financial system policies and
regulations, largely led by those governing the
financial system and often in collaboration with
market actors. The pace of action has accelerated
since the report launch.

4. Reporting: Better reporting and disclosure across
the three actions above.
5. Roadmaps to a strategic reset: Harmonising
and linking initiatives across countries to
achieve coherence at the systems level, which
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Some of the most ambitious actions have been taken
by developing and emerging economies, which are
recognising both short- and long-term benefits
from better aligning the financial system with
sustainable investment, including increased economic
development, closer alignment of the real and the
financial economy, and greater monetary resilience.
This refers in part to the challenge that there is
often an increasing volume of financial activity that
is not accompanied by increased investments into
economically productive and long-lived assets.
It also refers to making the financial system and those
productive investments resilient to climate change.
The People’s Bank of China has been leading the
way. It established a Green Finance Task Force that
gave 14 recommendations on information flows, legal
frameworks, fiscal incentives and institutional design.
It has also taken action, including the publication
of a Green Financial Bond Guideline in December
2015 for bonds issued by financial institutions.90
Indonesia’s financial regulator launched a Roadmap
for Sustainable Finance that lays out the developments
needed to advance sustainable finance through 2019.
In 2011, the Banco Central do Brasil was the world’s
first banking regulator to ask banks to monitor
environmental risks as part of the implementation of
Basel III’s Internal Review for Capital Adequacy.
The Bangladesh Bank has an initiative to integrate
socially responsible, inclusive and environmentally
sustainable financing in the institutional ethos of the
country’s financial sector (see Box 10). The Kenya
Bankers Association and the commercial banks in
Kenya have developed a set of universal principles to
guide banks in balancing their immediate business
goals with the economy’s future priorities and socioenvironmental concerns.91 Regulators and banking
associations from more than 20 developing and
emerging economies have now joined the Sustainable
Banking Network, organised by the International
Finance Corporation (IFC) to help regulators build
their knowledge and exchange best practices.92
Such reforms could equally benefit advanced
economies. As noted above, a real infrastructure
investment deficit exists in core infrastructure in
a number of developed countries, with economic
and sectoral growth starting to break down or lose
efficiency as a result.
The Swedish government, for example, commissioned
the Financial Services Authority to submit a report on
sustainability aspects of the bank’s lending in 2015
and published an assessment of the risks that climate
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change poses to financial stability in 2016.93 In France,
under Article 173 of the new Energy Transition Law,
the government has requested a report by December
2016 on how to implement regular stress tests related
to climate change.94 France has also implemented
mandatory disclosure of climate risks, and the People’s
Bank of China has proposed it.95
International efforts are gaining traction as well.
In December 2015, the Financial Stability Board
launched an industry-led Task Force on Climaterelated Financial Disclosures. Chaired by Michael
Bloomberg, it will develop recommendations for
voluntary, consistent climate-related financial
disclosures for use by companies to inform lenders,
insurers, investors and other stakeholders. The
Task Force’s recommendations are to be published
for further consultation in late 2016; a first report
has been published that reviews existing climaterelated disclosures (see below and Box 14 for further
discussion).96 Building on these recommendations
to move towards mandatory disclosure can help
to rapidly scale, standardise, and accelerate the
use of climate-related financial risk information in
investment decisions across countries.
Under the Chinese presidency in 2016, the G20 has
established a Green Finance Study Group. Its purpose
is to identify institutional and market barriers to
green finance, and based on country experiences,
to develop options for enhancing the ability of the
financial system to mobilise private capital for green
investment.97 It reported to the G20 Summit in
September 2016.
Investors themselves, including institutional investors,
are also taking action, working largely through selfregulation of the industries they invest in. Integration
of environmental, social and corporate governance
(ESG) is high on the agenda for many asset owners
and managers across the European Union and North
America. PGGM of the Netherlands, Zurich Insurance
of Switzerland and PensionDanmark in Denmark
are leading voices on this. ESG integration has faced
resistance by some investors, who argue that it harms
financial performance (see discussion on fiduciary duty
below). However, recent work by Deutsche Bank and
the UN Principles for Responsible Investment initiative
shows that ESG integration does not have a negative
correlation with corporate financial performance, and
in most cases even has a positive impact.98
Beyond ESG integration in publicy listed portfolios
is the use of other asset classes to steer private
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capital to sustainable infrastructure, such as impact
investments (see Section 4 and Box 32), alternative
private infrastructure funds, and alternative structured
sustainable public-private partnership funds (e.g. the
Africa Agriculture and Trade Investment Fund, Box
33). All are emerging private sources of capital for
investment in climate mitigation and adaptation that
could be scaled up and replicated.
In December 2015, more than 400 investors with
US$24 trillion in assets made a commitment through
the Investor Platform for Climate Actions to increase
low-carbon and climate-resilient investments,
including by working with policy-makers to help them
develop measures that encourage capital deployment
at scale for a low-carbon transition; developing their
own capacity to assess climate-related risks and
opportunities; identifying low-carbon investment
opportunities; and improving disclosure.99
Divestment campaigns, aiming to encourage
institutions to withdraw their investment from
fossil fuel assets, are changing the landscape as well.
Around 520 institutions with US$3.4 trillion in assets
under management have committed to divest from
fossil fuels, including universities, cities, religious
institutions, pension funds, foundations and others.100
The Portfolio Decarbonisation Coalition (PDC) is
attempting to mobilise a critical mass of institutional
investors to gradually decarbonise their portfolios.101
In 2015 and 2016, Norway’s sovereign wealth fund,
one of the top 10 investors in the global coal industry,
has taken steps to divest from companies that are
heavily engaged in coal operations (see Box 8), and has
also pushed for greater climate risk disclosure by oil
companies.102 Divestment from coal makes financial
sense: a 2015 Mercer report suggested that under a
range of plausible climate change scenarios average
annual returns from the coal sub-sector could fall
anywhere from 18 to 74% over the next 35 years, with
even steeper declines in the coming decade.103
In May 2016, investors with more than US$10 trillion
in assets endorsed shareholder resolutions calling on
ExxonMobil and Chevron to stress-test their business
strategies against a scenario in which climate actions
were taken to keep global warming below 2°C; though
both measures failed, each was backed by about twofifths of shareholders.104 Proxy voting and shareholder
activism have a long history in certain regions,
particularly the US. The ISS Voting Analytics Database
shows an upward trend over 2010–2015 in resolutions
related to environmental and social issues, reaching
489 in 2015.105

Development finance institutions, including MDBs
and NDBs, are also moving to limit or eliminate new
investments coal-fired power generation (see below).

Box 8
Norway’s Sovereign Wealth Fund
decision: An example of an institutional
investor taking climate change issues
into account
As noted above, Norway holds the biggest sovereign
wealth fund in the world, estimated to be worth
US$872 billion. In 2015, Norway’s Parliament
instructed the fund to divest from companies making
more than 30% of their turnover from coal operations,
initially affecting investments in more than 52
companies worldwide. In May 2016, the fund indicated
it might also exclude another 40 companies for using
coal in their operations.106
The fund also supported shareholder motions to push
ExxonMobil and Chevron to account for how they
manage climate risk, and will continue to ask this of oil
companies in which it invests, including ExxonMobil and
Chevron, as well as companies that have already done
so (e.g. BP and Royal Dutch Shell).107
Norway’s decision to divest its Sovereign Wealth Fund
from coal was based on both an interest to reduce its
climate-related financial risks and on ethical issues.
The fund has strict ethical criteria that guide its
investment policy, including considerations of severe
environmental damage. 108

Green bonds
Bonds are familiar instruments for investors – green
bonds are just bonds with proceeds that are earmarked
for projects with climate or other environmental
benefits.109 This familiarity creates great potential to
rapidly scale up finance to green investments through
green bond markets.110 The first “labelled” green bond
was issued by the European Investment Bank in
2007. In 2015, labelled green bonds issuance totalled
just under US$42 billion, up from US$37 billion the
previous year, and more than 16 times as high as in
2012.111 The 2015 total included US$3.2 billion from
first-time issuers in Brazil, Denmark, Estonia, Hong
Kong, India, Latvia and Mexico, tapping into both
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domestic and international markets.112 In July 2016,
the New Development Bank (BRICS Bank) announced
its plans to issue green bonds worth approximately
US$450 million.113
The labelled green bonds market has historically
been dominated by development banks (or DFIs
including but not limited to MDBs), but the issuer
base is continuously broadening. Of the US$42
billion in bonds issued in 2015, US$15 billion was
issued by commercial banks, US$10 billion by
corporations, US$8 billion by DFIs, US$4 billion
by US municipalities and US$4 billion by regional
governments.114 With total issuance in mid-July 2016
surpassing the 2015 total, CBI and HSBC expect
issuances to soar to US$100 billion by the end of the
year.115 While the share of development bank issuance
is declining, their strong credit-worthiness helps the
market to meet demand for AAA-rated green bonds.
The types of issuers have diversified; however the
corporate green bond universe remains dominated
by the financial, energy, and real estate sectors.116
There is vast potential to expand in other sectors,
including marine, transport, agriculture and forestry,
waste, information and communications technologies,
industrial energy efficiency and investments related
to adaptation.117
There are, however, some concerns around the
credibility of green bonds that need to be addressed
if these are to be successfully scaled up. For example,
there is no globally accepted definition yet of what
makes a bond “green”, nor are there explicit rules
around green bond issuance, and the market is not
standardised. This has led to concerns about potential
“greenwashing”, in which bonds of questionable
environmental value are marketed as “green”. Some
also question whether the use of the “green” label on
bonds has led to new investments or simply rebranded
investments that also would have moved forward on
similar terms even without the green label. As bonds
are primarily refinancing instruments, they are mainly
used for planned or completed projects. They allow
equity investors and banks to free up capital from
existing assets and recycle into new projects.118 In
high-interest rate contexts, green bonds can provide
a cheaper alternative than shorter-term bank loans
to finance low-carbon and climate resilient projects.
However, further market development requires
transparency, monitoring and a track record of
performance to establish green or climate performance
in infrastructure as an asset class so as to underpin
future growth in the green bond market.119
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There are two main voluntary practices available in
the market to increase transparency and credibility
of green bonds: the Green Bond Principles (GBP) and
the Climate Bonds Standard. The GBP are stewarded
by the International Capital Markets Association and
provide process guidance for issuers, investors and
underwriters about key components of a credible
green bond, standardising disclosure, ensuring
information to support evaluation of environmental
impacts, use of external review and opinions, and
facilitating transactions.120 The Climate Bonds
Standard, developed by technical working groups
under the Climate Bonds Initiative’s stewardship,
builds on the GBP and also incorporates a taxonomy
with technical criteria to define projects and assets that
can be considered “green” and therefore qualify for
green bond financing. These guidelines and standard
are increasingly widely accepted, but there remains a
question of whether and when common definitions and
disclosure rules will become mandatory. Standards
that are harmonised, simple, easy to use, and viewed as
credible by businesses would help to significantly scale
the market and deliver results.
To reassure investors over the use of the proceeds,
around 60% of issuers to date have incorporated
an independent review or second opinion on the
“greenness” of the bond as part of the issuance
process.121 Projects and assets that meet the Climate
Bonds Standard can also be certified, offering investors
a clear trademark of the “greenness” of the bond and
guaranteeing monitoring over the whole life-cycle of
the bond. Although including some form of verification
adds to the issuance cost, which could prevent a more
rapid scaling-up of green bonds, it has helped to boost
investor confidence and demand.
Pressure for strong and harmonised standards is
growing as the market expands beyond niche status,
with institutional investors and ratings agencies
already getting more involved in the standards
discussion. For example, more than 25 of the largest
institutional investors signed a Statement of Investor
Expectations for the Green Bond Market in 2015,
which gives guidance to issuers around eligibility,
initial disclosures, intended use of proceeds, reporting
on use of proceeds, project impacts/benefits, and
independent assurance.122 China and India have
already issued green bond guidelines to provide clarity
and boost their green bond markets (see above and
Box 9 on China).
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A number of green bond indices have also been
created by mainstream providers to help determine
what qualifies as “green”, including offerings launched
in 2014 from Barclays & MSCI, S&P Dow Jones, Bank
of America Merrill Lynch, and others.123 The specific
design of these products varies, but they are all
intended and allow them to more easily identify and
target green investment products in their portfolios.124
The Oslo Securities Exchange created the first
separate green bond listing in 2015. Combined these
actions are seeking to raise investor confidence and
will facilitate market development.
Drawing on experience to date and on industry-led
voluntary initiatives, governments should agree on
common standards for and scale up green bonds
as an instrument to enhance liquidity in financial
markets and unlock capital for low-carbon, resilient
investments. Such standards could build on the GBP
and Climate Bonds Standard. The standards should be
internationally applied and ensure that the proceeds
are used to finance projects with sufficient and
demonstrable climate or other environmental benefits.
The application of mandatory standards will help to
build investor confidence, ensure that green bonds
are actually delivering “green” outcomes and help to
underpin future growth of the green bonds market.

Green investment banks and green
banking strategies125
Banks play a central role in funding infrastructure of
all types, particularly in the early stages. Therefore, it is
important to “green” the banking system – public and
private – to reduce investments into GHG-intensive
infrastructure and increase the flow of capital towards
sustainable infrastructure. This can be pursued
through reforms of existing institutions or by creating
new specialised institutions, such as dedicated green
investment banks (GIB) or GIB-like entities.
Public green investment banking can facilitate
private investment in low-carbon, climate-resilient
infrastructure, leveraging relatively limited public
resources to maximise impact. Using innovative
transaction structures, risk reduction and transactionenabling techniques, and local and market expertise,
green banking can channel private investment,
including from institutional investors, into low-carbon
and other green projects. It facilitates investment
in such areas as commercial and residential energy
efficiency retrofits, rooftop solar photovoltaic systems,
and municipal-level energy-efficient street lighting
and waste management systems.

Box 9
Case study: China and its growing green
bond market
China’s People’s Bank established a green bond market
in December 2015 to complement green bank lending.
It also published guidelines on the issuance of green
bonds, the first country to do so.126 The market opened
to strong private interest in January 2016. The Shanghai
Pudong Development Bank Company raised US$3.1
billion, with the bank paying 3% annual interest on its
three-year bonds, a lower rate than the central bank
benchmark or similarly structured commercial bonds.
More recently, the Shanghai Stock Exchange announced
a pilot programme for trades of corporate green
bonds that will encourage firms to seek independent
assessments of green qualifications.
Chinese banks are also raising funds offshore. The
Agricultural Bank of China, one of the top four
commercial banks in China, issued US$1 billion in
green offshore currency bonds in October 2015 that
trade on the London Stock Exchange.127 It was eight
times oversubscribed.128 China’s green bonds market is
expected to grow to US$230 billion within the next five
years,129 but green financing in general will likely need to
expand even faster to support China’s ambitions. A share
of this is likely to be financed through green bonds.
Growth from green investing should have great
benefits for China. Ma Jun, chief economist at the
People’s Bank of China, estimates that with sufficient
financing, demand for green investments could grow by
10–15% per year. 2016 is likely to be pivotal in China
for financing better growth, and the People’s Bank has
already projected issuance of RMB 300 billion (US$46
billion) of labelled green bonds in 2016.

In some cases, “greening” existing institutions may be
preferable to creating new institutions. For example,
many countries have national development banks
or public investment, infrastructure or industrial
development banks that focus on domestic investment.
These banks are typically much larger than even the
largest GIB, so “greening” them, or creating separate
green banking windows within them, can have a
substantial impact. This is the route that China is
taking. It is also possible to expand green existing
investment programmes that are already housed in
different government agencies and institutions.
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Box 10
How Bangladesh has led the way in embedding sustainable development into banking
regulations130
In 2011, the Bangladesh Bank issued the Green Banking Policy and Strategic Framework,131 which explains to banks how
to adopt green policies and incorporate climate risk into corporate risk management practices. Since then, the share of
banks with green banking units and policies has steadily increased, now approaching 100%. The policies tend to directly
replicate the Bangladesh Bank’s guidance.
Banks are asked to report on environmental due diligence carried out in relation to loan applications from
environmentally sensitive areas like agribusiness, cement, chemicals, housing, engineering, metals, pulp and paper,
tannery, sugar and distilleries, garment and textiles, and ship-breaking. During fiscal year 2014, banks disbursed a total of
US$20 billion to 30,540 rated projects, up from US$8.9 billion in 2012 and US$3.4 billion in 2011.
Banks report on their exposure to “direct green finance”, which includes financing for key green technologies such as
renewable energy and biogas, water supply, wastewater treatment, solid and hazardous waste disposal, green buildings,
green products and materials, clean transportation, land remediation, and sustainable land management. They also report
on “indirect green finance”, which includes overall financing to projects with end-of-pipe pollution treatment.
The Bangladesh Bank also has a public green refinancing scheme: a US$25 million low-cost refinancing window to provide
liquidity support to lenders for green financing in 11 specified categories. Overall US$13 million was disbursed from this
fund during fiscal years 2010–2014. The main uses were for biogas, solar assembly plants and energy-efficient brick kilns.

Regulatory approaches are in place in some countries
to embed sustainable development and climate change
criteria into existing banking practices – spanning
public and commercial bank operations – including,
for example, in Bangladesh (see Box 10).
Where greening existing institutions may be slow
or fail to produce results, it may be faster and easier
to create a GIB, to demonstrate that investment in
sustainable infrastructure is viable. In advanced
economies and some emerging economies, which
typically do not have development banks, over a
dozen GIBs and GIB-like entities have been created,
typically with a focus on clean energy. They have been
established at the national level (in Australia, Japan,
Malaysia, Switzerland and the UK), in several US
states (California, Connecticut, Hawaii, New Jersey,
New York and Rhode Island), and in one city (Masdar,
United Arab Emirates); now Montgomery County, MD,
in the US is setting one up.
These entities can leverage large amounts of private
investment. For example, for every US$1 it has
invested to date, the UK Green Investment Bank has
mobilised an estimated US$3 of private capital.132 The
Connecticut Green Bank attracted US$10 in private
investment per US$1 of public capital spent in 2013.133
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Green investment banks have also achieved attractive
returns. The UK Green Investment Bank turned
profitable in the second half of the 2014–15 year,
and is projected to generate an overall return of 9%
when its projects are fully operational.134 In 2014, The
Australian Clean Energy Finance Corporation achieved
a 4.15% return (net of operating costs), exceeding the
portfolio benchmark return of 3.14%.135
The impact of green investment bank investments on
jobs has been impressive, too. The Connecticut Green
Bank’s investments as of June 2015 are estimated to
have generated more than 3,000 jobs.136 The Clean
Energy Finance Corporation in Australia has financed
projects for businesses that employ more than 35,000
people.137 Since 2010, the 165 projects funded by the
Green Technology Financing Scheme are estimated to
have created about 2,500 jobs.138
Governments tailor their green banking strategies and
GIBs to their national and local contexts. GIBs and
GIB-like entities have diverse rationales and goals:
meeting ambitious emissions targets, supporting
local community development, lowering energy costs,
developing green technology markets, creating jobs,
lowering the cost of capital and facilitating investment
in such areas as water and waste management. Given
the success to date in green banking in areas such as
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clean energy, it is worth assessing the opportunity to
engage an even broader portfolio of investments.

to overcome embedded practices that do not recognise
ESG issues (see Boxes 11 & 12).

It is also important to motivate banks to shift their
lending away from “brown” investments that are
incompatible with low-carbon, climate-resilient
development. Even as many leading banks have
established “green” business units or product offerings,
many continue to be major players in financing highcarbon projects, such as coal mines and coal-fired
power plants.139 This is where the measures discussed
in Section 2 and elsewhere in this section – from
carbon pricing, to climate risk disclosure requirements
– are crucial (see also discussion in Section 4, 5 and 6
on key systems – energy, cities and land use). Given
the size of commercial and public banking portfolios
and their key role in supporting the early stages of
infrastructure investments, their choices will to a great
extent determine the nature of future infrastructure.

When institutional investors do invest in
infrastructure, they tend to choose projects that are
already operational, with stable cash flows. Given the
complexity of infrastructure projects, many investors
prefer to focus on familiar markets, where they are best
positioned to assess areas such as policy risk due to
their understanding of the local context. For example,
European institutional investors have become
increasingly visible in renewable energy projects in
Europe. As institutional assets grow in emerging
markets, this represents an important potential source
of investment for these markets.

Institutional investors140
Institutional investors, mainly based in the advanced
economies, hold on the order of US$100 trillion in
assets under management and represent a potential
source of substantial new capital to fund sustainable
infrastructure (see Table 2). They comprise banks
and insurance companies, pension funds and hedge
funds, mutual funds, sovereign wealth funds and
endowments; they pool capital to invest in assets
that may be securities, real property or other
tangible assets such as infrastructure. Yet to date,
institutional investors have not been major investors
in infrastructure, for a variety of reasons. Surveys of
large pension funds, conducted by the OECD, suggest
that less than 1% of their asset allocation in 2015 went
to direct equity investment in unlisted infrastructure.141
Other surveys of institutional investors show the
average allocation for all forms of infrastructure
investment is 6.4%.142
There are a number of main barriers to institutional
investment in green infrastructure: uncertainty in the
policy environment and insufficient policy support,
a lack of suitable financial vehicles that provide the
liquidity, risk-return profiles and aggregation investors
need; and a shortage of objective information and
quality data on transactions and underlying risks.143
As discussed in Section 2, similar issues hinder private
investment in green infrastructure overall. In addition,
some institutional investors – such as pension funds or
insurance companies – often face legal constraints on
the types of asset classes in which they can invest. They
may also have to face the challenge that infrastructure
is not recognised as a proper asset class on its own and

Preliminary research for the G20 Green Finance
Study Group by the OECD studied 33 cases of
institutional investment in green finance in 17
countries, where public finance served as a risk
mitigant or enabler of the financial transaction in
sustainable infrastructure.144 The cases were mostly
in G20 countries, but there are also examples from
Kenya and Uruguay both for wind power, from Peru
for water, and the Philippines for geothermal power.
The study also found a pan-Asian fund, a pan-African
fund, and a fund targeting countries eligible for ODA.
The results suggest that governments are already

Box 11
Unlocking new investment by establishing
infrastructure as an asset class
Institutional investors represent one of the largest
potential pools of new capital to fill the investment
gap for infrastructure. At present, infrastructure
only represents a small percentage of the investment
portfolios of institutional investors, and there is not
always a consistent treatment of infrastructure as a
potential investment in planning portfolio investment
strategies. Taken as an asset class within portfolios
alongside other traditional classes such as debt and
equity, infrastructure would have potential advantages
in offering long-term, stable cash flows with low
correlations to other asset classes to match long-term
liabilities. There would thus be value in collaboration
between investors and investment consultants to
distinguish a subset of infrastructure that could meet
the definition of a distinct asset class, and then to
incorporate it systematically into portfolio planning.
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Table 2
Overview of Institutional Investors’ Assets under Management, 2015
Institutional
Investors

Assets Under
Management (US$)

Current investment in infrastructure
for infrastructure investment

Current investment in emerging
markets & developing economies

OECD Institutional
Investors

80 trillion

1% on average implies US$800 billion
(mostly in OECD). Leading investors
may have 5%-10%

Estimated 10% overall, but very
small in infrastructure

Emerging Market
Institutional
Investors

5 trillion

Less than 1% on average. 0.5% implies
US$25 billion

High percentage

Sovereign Wealth
Funds

4 trillion

Unclear – 2% would imply US$80
billion

Relatively high

Other global
institutional capital
(asset or wealth

20 trillion

Assumed 1% on average implies
US$200 billion

Very small

Source: World Bank Finance & Markets, PPIAF, 2015.145

working to mobilise institutional investment in green
infrastructure, using a variety of approaches. For
example, for the ReNew Wind project in India, a
listed project bond was used to refinance project debt,
underwritten by two banks in a private placement with
a view to selling them to other institutional investors.
The India Infrastructure Finance Company Ltd. (a
wholly government-owned company) provided a
partial credit guarantee, and the Asian Development
Bank (ADB) provided a backstop. The study found
pension funds were the most active type of institutional
investor but other types of investors, such as sovereign
wealth funds and insurance companies, were also
active.
A key question that remains is how big a role
institutional investors could play in closing the
sustainable infrastructure investment gap. Even
the institutional investors that are most active in
the infrastructure domain only allocate around
10% of their portfolio to such assets, due to the
need to maintain adequate diversification of their
investments. It is unclear whether there is much
scope to seek even higher allocations than this level.

Responsibilities of investors:
fiduciary duty
As noted above, many investors have expressed
concern that incorporating more on ESG issues into
investment decision-making would lead to lower
financial performance. This, they argue, would be
a breach of their fiduciary duty to deliver financial
returns to their beneficiaries.
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Fiduciary duties are imposed upon a person or
organisation with discretion to act on behalf of another
in a relationship of trust and confidence. In the financial
community, this means someone who manages other
people’s money must act in their interest, not in his or
her own.146 The most important of these duties, which
pertain directly to the responsibilities of institutional
investors, are loyalty and prudence.147 The relevant legal
texts typically contain procedural requirements that
mainly serve to ensure pursuit of highest possible riskadjusted returns on investments.
A 2005 report by the law firm Freshfields Bruckhaus
Deringer commissioned by the UNEP Finance Initiative
concluded that responsible investment, defined as the
integration of ESG considerations into investment
analysis, is “clearly permissible and is arguably
required”.148 The report suggests that failing to consider
drivers of long-term investment value, which include
ESG issues, is actually a failure of fiduciary duty with
regard to both loyalty and prudence.
Since that report, there has been progress in better
reflecting ESG considerations in investment practice
and in recognising the need for responsible investment.
A number of countries have introduced regulations
and codes requiring institutional investors to account
for ESG issues in their investment decision-making.
For example, South Africa introduced sustainability
considerations, including ESG factors, in 2012 through
the voluntary Code for Responsible Investing in South
Africa (CRISA) and since 2012 the Dutch pension fund
investor APG is integrating ESG factors across all its
asset classes and investment processes.149
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Recognition of the link between fiduciary duty and ESG
was one of the factors behind the launch of the UN
Principles for Responsible Investment (PRI), initially a
collaboration between the world’s largest institutional
investors and the UN. The PRI has now grown into
a membership organisation with more than 1,500
signatories from over 50 countries, representing around
US$60 trillion of assets.150 The principles outline a range
of possible actions for incorporating ESG issues into
investment practice as well as a set of six basic tenets,
including the statement that ESG factors can be material
for investment analysis. PRI’s latest report on progress
highlights strong growth in attention to responsible
investment but also notes that the majority of asset
owners are still focusing on high-level discussions rather
than setting requirements for specific strategies or
systematically integrating issues from across the ESG
spectrum into company valuation.151
The UNEP Inquiry report identified a number of
measures related to fiduciary duty that could support
integrating ESG issues into investment research and
processes. They include:152
•

Clarify that fiduciary duty requires investors to
take account of ESG issues in their investment
processes, in their active ownership activities, and
in their public policy engagement;

•

Strengthen implementation of financial sector
legislation and codes, by ensuring and clarifying
that they refer to ESG issues, and require investor
transparency on all aspects of ESG integration,
supported by enhanced corporate reporting on
ESG issues;

•

Clarify expectations for trustees – for instance,
by ensuring their competence and skill, and by
supporting the development of guidance on investor
implementation processes, including investment
beliefs, long-term mandates, integrated reporting
and performance;

•

Support efforts to harmonise legislation and policy
instruments on responsible investment globally,
with an international statement or agreement on
the duties that fiduciaries owe to their beneficiaries.

Recent OECD research suggests there remain large
hurdles to achieve progress in this area (see Box 12).
The understanding of fiduciary duty as it relates
to ESG issues is not the only barrier to the full
integration of these, including climate change, in
investment decisions. There is also a lack of clarity
for many investors about what ESG integration
means in practice and, in particular, whether active
ownership and public policy engagement form part
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Box 12
Managing climate change risk as part of the fiduciary responsibility of pension funds153
At the request of the French Presidency of the COP21, the OECD is analysing the governance of institutional
investments in relation to ESG factors and risks, in particular those associated with climate change. The work aims to
improve our understanding of the extent to which policy and business frameworks support the systematic inclusion of
ESG factors in the governance of institutional investments; how institutional investors interpret their obligation towards
beneficiaries in terms of ESG analysis; and how ESG analysis is implemented in practical terms.
Preliminary findings include:
•

Many institutional investors are not bound by the legal concept of fiduciary duty, in common law as well as civil law
jurisdictions. Still, the debate over the interpretation of fiduciary duty is relevant to most institutional investors, as it
addresses the core issue of how they understand their responsibilities and how ESG factors fit in. There are evolving
views of what constitutes prudent investment and how to assess the portfolio risk of climate change, as well as
regulatory developments around responsible investing.

•

For institutional investors who are subject to fiduciary duty, legal and regulatory frameworks allow them to
incorporate ESG factors in investment governance to the extent that these are expected to have a material impact
on portfolio performance. Integrating ESG factors into investment analysis can also be seen as a way to improve the
quality of investment decisions.

•

Nonetheless, some difficulties remain for investors in reconciling the integration of ESG factors with their financial
obligations towards their beneficiaries. These difficulties are largely practical, although several institutional investors
also see a challenge in that ESG analysis asks different kinds of questions from traditional financial analysis.

•

There is some confusion between integrating ESG factors in the valuation of a security, and ethically motivated
investing (e.g. “socially responsible” or “impact” investing). This sense that ESG integration is motivated by ethical
or moral, not financial concerns, has probably delayed its acceptance by some institutional investors. New ESG
investment strategies and tools are also developing rapidly, making it harder for investors to select the “right” ones.

•

There is growing consensus that ESG factors do impact corporate financial performance, but several difficulties in
identifying and valuing ESG risks and opportunities have slowed down the adoption of ESG integration. In particular,
there are limitations in data availability and valuation techniques, as well as modelling constraints. Most institutional
investors are not well equipped to model the discontinuous and extreme risks associated with climate change.

•

As a result of these difficulties, ESG analysis usually takes the form of a qualitative input that is used alongside
traditional quantitative models. Several institutional investors caution that ESG analysis could be less respected by
portfolio managers than financial analysis because it is not quantitative.

•

Despite the long-term nature of their liabilities, institutional investors may take a short-term view of their investment
performance, because of the prevalence of quarterly reporting cycles for both investors and the companies in which
they invest, as well as mark-to-market valuations.

of investors’ fiduciary duties. There is an ongoing
debate over the strength of the relationship
between ESG issues and investment performance,
although most studies point to benefits from fuller
assessment of risk. Given the evolving nature of
responsible investment practices, there is a wide
variation in actual practices, which is compounded
by a lack of transparency around responsible
investment practices, processes and outcomes.
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Enhancing climate risk disclosure in the
financial system
Policy-makers and financiers increasingly agree on the
importance of climate risk disclosure for accountability
and transparency in the financial system.154 Disclosure
is also a tool for risk management that can help
companies to better understand climate risks and make
smarter investments. Disclosure thus serves a dual
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purpose: to inform decisions by external parties,
and to support internal management improvements.
When combined with new analytical techniques and a
broader interpretation of fiduciary duty (as discussed
above), disclosure can help companies to integrate
climate-related factors into financial decisionmaking.

Many corporations now use voluntary frameworks for
more detailed disclosure. Investors have in many cases
actually moved faster than governments – for example,
through the creation of mechanisms such as the CDP
(formerly the Carbon Disclosure Project) that seek to
promote and secure corporate voluntary disclosure
related to climate change (see Box 13).160

There are at least three different types of risks related
to climate change and infrastructure investment.155
Financial disclosure in all of these areas may be
warranted, and increasingly investors are interested
in how companies are positioning themselves with
respect to these risks:

Investors typically need a range of information, not
just GHG emissions profiles, to understand how
environmental risks affect business models and
financial performance. Recognising this, regulators
are moving to expand disclosure requirements. The
EU Non-Financial Reporting Directive, for instance,
requires companies with over 500 employees to
disclose information on “policies, risks and outcomes
as regards environmental matters, social and employee
aspects, respect for human rights, anticorruption and
bribery issues, and diversity in their board of directors”
in annual reports.161

•

Physical risks, where climate change and
extreme weather events can damage property or
disrupt trade;

•

Liability risks, if those suffering from climaterelated losses seek compensation;

•

Transition financial risks, stemming from
the structural economic adjustment to a lowcarbon, climate-resilient economy – for example,
the shift away from fossil fuels to cleaner fuels
and energy systems, the shift to smart buildings,
new disruptive business models, and shifting
consumer values and preferences. This can also
be driven by the adoption of government policies
to reduce GHG emissions and/or to adapt to
physical climate change impacts.

The Bank of England has identified two types of
risks relevant to central banks: weather-related
natural disaster risks (physical risks) and stranded
asset risks (transition risks). It argues that climaterelated disclosure across both of these risk areas
could facilitate an orderly transition to a low-carbon
economy by helping a wide range of investors to
better assess their exposure.156
There is growing momentum on disclosure of climate
related risks, in particular in G20 countries and in
the EU. GHG emissions reporting is now mandatory
in several EU Member States, including the UK,
France and Denmark.157 Fifteen of the G20 countries
have a mandatory corporate disclosure scheme,
most commonly requiring reporting of direct GHG
emissions.158 However, only Canada, South Korea
and the US also have clear disclosure guidelines
requiring companies to report exposure to climate
risks and strategies to reduce emissions. Moreover, in
a number of countries there is uneven progress in the
enforcement of these disclosure requirements.159

As part of the Energy Transition Act, enacted in August
2015, France now requires companies to report on
climate-related financial risks. The law extends carbon
disclosure requirements to cover companies’ supply
chains and the use of goods and services they
produce.162 The law also obliges financial institutions,
asset owners and insurance companies to disclose
their carbon footprints, thereby creating awareness
and requiring banks and asset owners to incorporate
climate aspects into their portfolio monitoring. The
Chinese central bank has also proposed mandatory
climate disclosure as part of a series of other reforms
to help green its financial system.163
A promising development, already mentioned
above, is the creation of the Task Force on Climaterelated Financial Disclosures (TCFD), which grew
out of a request by the G20 Finance Ministers to the
Financial Stability Board to consider climate-related
risks to the financial sector. The TCFD will develop
recommendations for voluntary disclosures. A report
due in late 2016 will set out the principles for adequate
disclosures, a prerequisite for financial firms not only
to manage and price climate risks accordingly but also,
if they wish, to make lending, investment or insurance
underwriting decisions that take into account
transition scenarios. Following a public consultation,
the report is to be submitted to the G20 (see Box 14).
While voluntary disclosure is an extremely important
first step, it is unlikely to be enough on its own.
Voluntary disclosures remain very limited: the UNEP
Inquiry, drawing on Bloomberg data, found that 75%
of 25,000 listed companies assessed did not disclose a
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Box 13
CDP and voluntary disclosure
CDP holds one of the world’s largest repositories of publicly available environmental data and performance information from
companies, cities and other emitting entities. The data are gathered on behalf of 822 institutional investors from over 80
countries, representing US$95 trillion of assets. Of the 2,345 companies reporting to CDP in 2014, 88% considered climate
change a risk to their operations.164 Many companies, including fossil fuel producers and utilities, use internal carbon prices as
part of their planning and business strategy development. In 2015 CDP found 435 companies worldwide doing this.165
CDP estimates that in 2014, more than 90,000 projects were implemented by almost 1,400 companies reporting to it (59% of
the sample), achieving a combined 700 Mt CO2e of emission reductions. There is some uncertainty around these reductions,
however, because companies reporting to CDP are not required to use standardised GHG reporting procedures.
Increasingly, the actions taken by companies are driven by a clear business case that is outside of environmental or social
concerns. Among the Fortune 100, for instance, 53 companies reported saving a combined US$1.1 billion in 2013 from energy
efficiency, renewable energy and other emission reduction initiatives – an average of over US$10 million per company.
In an analysis for the We Mean Business coalition, CDP found that in 2013, the global average reported internal rate of return
on low-carbon projects was 11%.166 The CDP Climate Leadership Index (made up of companies taking the strongest climate
action) has outperformed the Bloomberg World Index of top companies by 9.1% over the past four years. These examples
provide evidence that actions taken by businesses to reduce emissions do not undermine profitability and, instead, may even
enhance it.

single sustainability data point. Participation is better
among the world’s larger listed companies (with a
market capitalisation in excess of US$2 billion – a total
of 4,609 companies): 39% of them currently disclose
their GHG emissions.167
Indeed, the patterns of disclosure illustrate both the
strength and limitations of voluntary reporting. The
number of companies reporting is a testament to
the relevance of the issue and the role of voluntary
standards in addressing a regulatory gap and
pioneering practices that can subsequently be
mainstreamed. Voluntary standards are typically
most effective at reaching leaders and companies
with high public visibility, but have limited influence
beyond those circles. The large number of companies
that continue not to report shows that voluntary
standards cannot achieve complete and consistent
disclosure across entire markets.168 This suggests that
governments could build on the Task Force’s work and
move rapidly towards appropriate mandatory – and
sufficiently detailed – disclosure standards as a matter
of corporate governance.
It is also important to coordinate both voluntary and
mandatory disclosure schemes across geographies.
Existing mandatory schemes vary widely, including
in their guidance for calculation and verification
requirements. This makes it impossible to compare
60

results across countries and corporate entities and
raises transaction costs for companies operating in
multiple jurisdictions. Variations across schemes also
hinder investors from considering climate-related
issues in their asset valuation and allocation processes,
because the transaction costs of doing so are high.169
A standard maintained by a global body and adopted
by governments would reduce costs and improve
the quality of disclosure. Indeed, the International
Accounting Standards Board and the International
Standards Organization provide two such examples
of international bodies designed to promote extensive
cross-border harmonization.
The more information on significant risks that can be
reported, the better. Take stranded assets: changes
in technology, regulation or markets can leave assets
“stranded” or force their premature retirement,
reducing their economic value. This is an increasingly
significant financial risk following the Paris Agreement’s
decisive signal to move to a low-carbon economy. Many
countries and companies face substantial stranded asset
risks, particularly in high-carbon sectors.
An analysis by the European Bank for Reconstruction
and Development (EBRD) and the Climate Policy
Initiative calculated budgetary risk arising from
policies for a low-carbon transition and found, for
example, that under a low-carbon scenario, the
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economic value of Russian oil to producers would
decline from US$1.25 trillion now to US$630 billion in
2035.170 Of this, the Russian government is at risk for
US$515 billion, with investors at risk for the remaining
US$107 billion. The range of benefits for consumers,
such as lower energy prices, is US$190 billion to
US$360 billion, resulting in a total cost to Russia
of US$260–430 billion, to be shared between the
government, consumers and taxpayers. In addition, the
value of Russian coal production would fall by US$64
billion in a low-carbon scenario, from US$215 billion
to US$151 billion through to 2035. But it is investors
that are most exposed, as the industry has been
completely privatised. In addition, the second-order
effects of curtailed operations, such as unemployment,
may have negative implications for the economy and
the national budget if social payments have to increase.
Consumers are expected to receive a benefit of US$32
billion, and the estimated total cost to the Russian
economy is US$23 billion by 2035.

Beyond stranded assets, companies also face the risk
of stranded technologies, products, and business
models – all part of transition risk. For example, the
automotive industry is vulnerable, given uncertainty
around future requirements for mobility, fleet fuel
economy standards, the speed of improvement of new
technologies (electric vehicles, batteries, hydrogen
fuel cells), and new business models such as ridesharing. As companies consider future scenarios for
their business strategies, the transition risks to various
business models of these potential new developments
should be incorporated into disclosures.

Similarly, in Egypt, the analysis shows the value of oil
production falls from US$112 billion in the businessas-usual scenario to US$88 billion in the low-carbon
scenario, with the government bearing US$18 billion
of the value at risk by 2035. However, Egypt has some

Physical risks due to climate change will also alter
financial performance of companies in many instances,
and these need to be accounted for. For example, how
will the higher probability of drought or flood events
affect corporate operations, across the value chain?

of the highest energy subsidies in the world, distorting
current markets and creating inefficiencies. As a result,
Egyptians would benefit more than most countries
from falling oil demand and prices in a low-carbon
scenario. The range of benefits for consumers is
US$57–109 billion, resulting in a total potential benefit
to Egypt of US$28 billion to US$85 billion by 2035.171

Box 14
The Task Force on Climate-related Financial Disclosures172
There has been an increase in demand for useful information for decision-makers on the risks and opportunities from a changing
climate. However, the information available today on climate risks at the corporate level is inconsistent and inadequate.
The industry-led Task Force on Climate-related Financial Disclosures (TCFD) is conducting a high-level review of the existing
landscape of climate-related disclosures, including current voluntary and mandatory climate-related disclosure regimes, to
identify commonalities, gaps and areas for improvement.
The TCFD’s initial report proposes seven principles for effective climate-related financial disclosures: 1) present relevant
information; 2) be specific and complete; 3) be clear, balanced and understandable; 4) be consistent over time; 5) be
comparable among companies within a sector, industry or portfolio; 6) be reliable, verifiable and objectives; 7) be provided on
a timely basis.
As part of the next stage of its work, the TCFD will develop recommendations for common standards for voluntary
disclosures. Target audiences include preparers of the disclosure information (listed companies and issuers of public
securities for financial and non-financial companies) and users of the information (investors, lenders and underwriters).
Target locations for this information are mainstream financial filings and investor annual reports. The information and
metrics to be disclosed will aim to be financially relevant, efficient, qualitative and quantitative (“through the eyes of
management”), historical and forward-looking (scenario analyses), and short-, medium- and long-term.173
More complete, consistent disclosure of climate-related risks and opportunities can promote more informed decisionmaking by the users of disclosures and better risk management by boards and management – which, in turn, will enable a
more appropriate pricing of risk, thereby helping promote a more stable financial system.
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Box 15
Financial innovation to boost private
investment in sustainable infrastructure
in Southeast Asia
In a ground-breaking initiative, the ADB recently
combined the lending operations of its Asian
Development Fund (ADF) with its ordinary capital
resources balance sheet to boost its total annual
lending and grant approvals to as much as US$20 billion
– a 50% increase from prior levels.175 Through this
action alone, which takes effect in January 2017, ADB
assistance to low-income countries will rise by up to
70%. Combined with a commitment to grow the share
of spending on climate change to 30% of its portfolio
by 2020, these financial innovations could contribute
significantly to delivering sustainable infrastructure.
Another example is the issuance of the first climate
bond for a geothermal project in an emerging
economy, the Philippines, in an example of credit
enhancement.176 The US$225 million-equivalent local
currency bond comes in addition to a direct ADB
local currency loan of US$37.7 million equivalent.
The ADB’s credit enhancement is in the form of a
guarantee of 75% of principal and interest on the bond.
This is the first climate bond in the Asia-Pacific region
certified by the Climate Bonds Initiative, and the
first climate bond for a single project in an emerging
market. Credit-enhanced project bonds such as this
one, offer an attractive alternative to bank financing,
and by mobilising cost-effective, long-term capital can
help close the region’s infrastructure gap.

Few companies today report on physical risks, yet they
have clear implications for financial performance and
are increasingly recognised as important by leading
companies and regulators.

3.2 Strengthening the role of
multilateral development banks
and other development finance
institutions
Multilateral development banks (MDBs) and other
development finance institutions (DFIs) have a key
role to play both in directly financing sustainable
infrastructure, and in leveraging or “crowding in”
private investment. DFIs – notably MDBs, bilateral
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development banks and national development
banks – can boost the effectiveness of limited public
resources by mobilising private finance to fill large
gaps in sustainable infrastructure financing. They can
help build capacity, prepare projects and structure
deals upfront. They can also offer direct financing to
mitigate risk for other co-financiers, such as through
loan guarantees or other first-loss instruments. Not
covering the full cost of investment frees up limited
public resources for more projects while encouraging
private investment. Through targeted private-sector
operations that use blended finance approaches,
MDBs and other DFIs can help scale up investments
in infrastructure and make them more sustainable
(see Box 15).
DFIs have essential expertise and capacity to draw
the relevant players to the table to bring a project to
closure. Their interventions are even more effective
where they build on public-private investment
dialogue owned and led by national governments.
Such efforts can be usefully complemented by dialogue
at the international level, working across providers,
also country-led.
MDB financing of infrastructure more than doubled
from 2004 to 2013, rising from US$20 billion in
2004 to about US$54 billion in 2013. Looking across
the bilateral and multilateral portfolios of official
development finance (international public concessional
and non-concessional finance), the share going to
infrastructure is about a third of the total in 2013, and
growing. Of the total infrastructure portfolio of official
development finance, roughly half is multilateral, and
half bilateral.174 However, by far the largest source of
finance for infrastructure in developing countries is
domestic – it originates within each country. That is
where there is a large opportunity to crowd in private
investment from local capital markets.
There are at least five specific ways in which DFIs can
make a significant difference. Some of these actions are
already being undertaken, but could be done at a
larger scale:177
•

Significantly scale up their own direct financing for
sustainable infrastructure, thereby augmenting the
availability of long-term debt finance and reducing
the cost. This can be achieved by borrowing in
international and domestic (provider) or local
(host country) markets at competitive rates,
which will be much lower than what even fairly
advanced developing countries can access due to
the creditworthiness of the DFIs.
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•

•

Crowd-in other sources of long-term debt
finance from all sources, including through loan
syndication, which allows development banks or
other primary lenders to recycle their capital for
more sustainable infrastructure investment, thus
increasing the number of projects they finance for
a given budget allocation.
Enhance use of well-designed and standardised risk
mitigation instruments and credit enhancements –
for example, through greater use of loan guarantees,
risk insurance or credit line operations. In this
context, there is continued scope for MDBs,
NDBs, and other DFIs to deepen communication
on successful models for financing sustainable
infrastructure and the means to replicate these
across regions and different institutions.

•

Help close the viability gap in financing of
sustainable infrastructure – for example, due to
high social benefits that are often not reflected in
the returns from the projects. This can be done
by mainstreaming climate change performance
criteria and other thinking related to sustainable
development goals into investment criteria
and strategies.

•

Help developing-country partners plan and direct
external development finance to sustainable
infrastructure priorities that are tailored to
national contexts.

There is a real potential to use DFIs, working in
tandem with local financial institutions, to help
significantly scale up private financing. Their role can
be both to help meet the large upfront financing costs
and for long-term take-out financing once the project
reaches the operating phase. Banks or local financial
institutions are well suited to provide long-term debt
finance in the construction phase. But there is also
much greater scope to attract institutional investors
through use of equity offerings. Local capital markets
for financing can provide the large sums that will be
needed for take-out finance. This effectively means
that local banks lend to infrastructure projects,
eventually selling a part of that loan to a third party
after the project has become operational, thereby
freeing up financing for more projects over time. But
this will require concerted action to reduce actual and
perceived risks and to develop replicable and scalable
financing models that can crowd in private finance and
bring down the cost of capital. Demonstrated models
include use of mitigation instruments such as loan
guarantees or first-loss insurance as well as the use of

blended finance more generally, where local financial
institutions are critical actors to financing projects in
the construction phase.
Recent work led by the African Development Bank,
the Inter-American Development Bank and the OECD
highlights the role of DFIs more generally to work
with local financial institutions, including national
development banks and commercial banks, to build
capacity and the level of interest for investment in
sustainable infrastructure (see also discussion in
Section 4: Energy).
Over the last decade, developing country governments
have seen an increase in the set of the financing
options they can access to support their national
strategies and plans.178 Governments are using this
to their advantage, and approaching donors from a
strengthened and more assertive negotiating position
and strategy for their borrowing. They are expressing
clear preferences for development finance to be aligned
to their national priorities, for development needs to
be directly identified by them, and for programmes to
be delivered as quickly as possible (which can be done
by further streamlining safeguards, procurement and
bureaucratic procedures).179 Development partners
– including MDBs and other DFIs – should deliver
programmes that meet these three priorities to
increase the effectiveness of their action and remain
relevant to partner country governments.
A review of development cooperation portfolios shows
that a small but growing share – about 20% – of
overall bilateral and multilateral development finance
portfolios targeting climate change objectives also
aim to engage the private sector. There is growing
knowledge of good practices in this area (see Box 16).180
The relatively small share of activity targeting the
private sector in climate-related development finance
suggests significant untapped potential. Providers of
development finance can work with and through the
private sector, particularly in local contexts and with
the support of partner countries, to achieve climate
change and sustainable development objectives.181 For
example, in bilateral development cooperation, a large
part of the portfolio is dedicated to technical assistance
for partner country governments or other stakeholders,
to develop strategies and policy reforms to implement
these goals. This assistance can include identifying
policies that create an enabling environment to attract
private investment to sustainable infrastructure over
the medium to long term.
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Box 16
Emerging lessons from development cooperation to engage the private sector for green
growth and climate action182
Recent OECD and Donor Committee on Enterprise Development work offers a number of recommendations for
development cooperation aiming to engage the private sector for climate action and green growth:
Understand the demand for donor support from the private sector in partner countries: How can donors partner with local
stakeholders in developing countries to address the barriers that companies face in pursuing green growth and climate action?
Do not distort the market, and have clear exit strategies in place. To drive lasting positive environmental change, these
approaches need to promote sound business models and be financially feasible to help create commercially viable
opportunities and good quality employment over the near- to medium term.
Build enabling conditions for greener businesses to thrive – for example, by promoting green value chain development.
GIZ (the German Federal Enterprise for International Cooperation) and the International Labour Organization, for
instance, recently produced a toolkit that supports stakeholders in selecting green value chains.
Combine different approaches into a package of activities. For example, technical assistance to support enabling conditions
can be paired with tools and specific instruments aiming to leverage private investment in the near-term. An example of
the importance of signalling from the public sector to mobilise private investment is the 20x20 Initiative183 that helped
bring impact investors into land restoration projects in Latin America and is now being extended to Africa through the
African Forest Restoration Initiative (AFR100) initiative (see Section 6).

In contrast to bilateral development cooperation more
broadly, MDBs and bilateral development banks (often
these are separate branches of bilateral development
cooperation agencies or ministries) have a much larger
share of their portfolio in infrastructure operations.
Thus the relative competences of these types of DFIs are
complementary to those of others. Better collaboration
and recognition of the specialised competence of various
types of DFIs can help tackle the full range of financing
challenges faced by developing-country governments to
finance sustainable infrastructure.
In an example of good practice, DFIs are increasingly
committed to mainstreaming climate change
considerations within their strategies and operations.
Through the Mainstreaming Climate Initiative,
for instance, DFIs are working together to explore
emerging practices, strategies and share experience.184
They have identified five key principles:
•

Commit to climate strategies,

•

Manage climate risks,

•

Promote climate smart objectives,

•

Improve climate performance, and

•

Account for climate action.
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Multilateral, bilateral and other development finance
institutions should double their investments in
financing sustainable infrastructure as quickly as is
feasible, scaling up further as warranted. A number are
starting to step up their investments already, including
through measures to expand their capital base and
increase their use of risk mitigation instruments and
blended finance to leverage investment. Their efforts
should focus on countries to strengthen policies,
institutions and capacities to reliably deliver domestic
resources and ensure a solid pipeline of bankable
projects, as well as approaches that can crowd in
private finance. They could have a significant impact by
boosting the amount of capital available for sustainable
infrastructure and ensuring that they have measures to
crowd in private investment (e.g. by taking first losses)
rather than crowd it out. The role of DFIs should be
to help build capacity to turn the many good projects
being put forward into a pipeline of bankable projects.
An essential first step is to establish key performance
indicators for heads of DFIs and, in the case of MDBs,
for country office leads on mainstreaming sustainability
thinking into their infrastructure investments
and technical assistance. Coupled with in-country
leadership to advance domestic policy reforms, this
would begin to align incentives to drive action at scale.
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Energy is expected to account for about 28% of total core
infrastructure investment over the coming 15 years, or
around US$25 trillion (see Figures 3 and 4). Energy efficiency
investment adds nearly this amount again, if not more.185
an even greater risk if the power plants continue to
go ahead, namely, that the political economy around
vested interests could lock in business-as-usual energy
production, even where it is economically suboptimal.

Building sustainable energy infrastructure provides a
triple win: it boosts growth, reduces air pollution and
greenhouse gas emissions, and expands and improves
energy access. It helps avoid the risks of high-carbon
assets, and plays a key role in building resilience and
overcoming poverty.
Yet a great deal of unsustainable infrastructure
continues to be built. Worldwide, the equivalent of
1,500 coal plants are estimated to be in construction
or are planned.186 The public sector accounts for
more than half of investment in coal-fired power.187
And the risk of stranding is significant: globally, an
estimated US$1.1 trillion of current energy-sector
assets, particularly coal mines, may be stranded in the
transition to a low-carbon economy.188 From a human
health and environmental perspective, there may be

More than 80% of the new coal power plants due to
start operation between 2015 and 2020 are in just six
Asian countries: China, India, Vietnam, Indonesia,
the Philippines and Pakistan (see Table 3). China and
India are expected to together account for two-thirds
of new global capacity to 2020. If all these plants
are built, they would lock in over their lifetimes a
significant share of the global carbon budget that the
world cannot exceed if it is to reliably meet the 2°C
goal189 and would surpass the International Energy
Agency’s (IEA) projected sector capacity constraints
for fossil fuel power generation (see Table 3).

Table 3
Installed capacity (GW) of coal-fired power plants without carbon capture and storage in select
Asian countries and its compatibility with climate stabilisation targets
4ºC scenario

Installed capacity
Country/region

2ºC scenario

2015

2020

2015-2020

2020

2030

2040

2050

2020

2030

2040

2050

China

891

1,054

163

999

1,097

1,120

1,045

934

943

470

145

India

193

296

103

197

251

305

370

181

135

81

30

Indonesia

25

49

24

Vietnam

11

36

25

Philippines

6

13

7

Pakistan

0

6

6

1,126

1,454

328

6 country total
ASEAN
World
Source

No estimate available
1,927

2,334

407

GCCPT calculations based on Platts
March 2016

* Notes

No estimate available

No estimate available

96

154

193

264

87

91

92

60

2,155

2,160

2,113

2,120

1,987

1,612

718

271

IEA, Energy Technology Perspectives 2015. 4 degree scenario includes CCS from 2025
for coal and gas. 2 degree scenario includes CSS from 2020, for coal, gas and biomass.
(Data here only shows coal without CCS)

Only plants which are operational and with stated commissioning date by 2020 are included, net of plants scheduled to be retired
Indonesia country presentation: 29 GW in 2015
Pakistan country presentation: 8 GW in 2020 and 16 GW in 2030
Philippines country presentation: 5 GW in 2015, 10GW in 2020 and 22 GW in 2030
Vietnam country presentation: 11 GW in 2015 and 55 GW in 2030 (2016 Revised Power Sector Development Plan VII)

Source: World Bank Group GCCPT calculations based on Platts UDI World Electric Power Plants Database (March, 2016) and on
International Energy Agency, Energy Technology Perspectives 2015.190
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Replacing fossil fuel energy sources and building
new clean energy systems on a large scale requires
system-level innovation, including new technologies
for energy efficiency and demand-side management.
We need not only renewable energy capacity, but
also ways to manage the intermittency of wind and
solar PV generation, including energy storage and
“smart grid” infrastructure. The sustainable energy
infrastructure required will vary by country and shift
over time, but overall, transformative investments are
needed in off-grid, distributed clean energy systems;
storage, transmission and distribution systems
for on-grid renewable energy; and information
technologies that support efficiency and flexibility
in system management.
Investment in energy efficiency is also essential.
Energy efficiency is a clean energy solution that
is often neglected, yet it is a highly cost-effective
way to manage demand and reduce the investment
requirements for overall energy supply (see Box
17). In developed countries, energy efficiency is
already the biggest source of “new” energy supply.191
Increasing energy efficiency in industry, buildings
and transport could achieve up to half of the emission
reductions needed globally to peak greenhouse gas
emissions by 2020 according to the IEA.192 And it
is leading to savings: energy efficiency investments
in IEA member countries since 1990 have avoided
US$5.7 trillion of energy expenditure, and the IEA
esimates further investments could boost global
GDP by US$18 trillion by 2035, increasing growth
by as much as 1.1% per year.193 Developing countries
also have a lot to gain by managing energy demand.
For example, India’s 2030 energy demand would be
40% higher in a low-efficiency scenario than in one
with very high energy efficiency; the difference is
equivalent to India’s entire current usage. Notably,
energy efficiency measures are estimated to create
up to three times as many jobs as fossil fuel supply
investments per dollar of investment.194
Shifting to a sustainable energy system can create a
virtuous cycle of low-carbon, climate-resilient growth
across a broad range of sectors.195 The first step is to
adopt policies to shift investments away from fossil
fuels and high-carbon technologies and towards clean

energy and energy efficiency. This, in turn, reduces
the costs associated with fossil fuels. For example, in
the US, coal transportation accounted for 38.8% of
total freight tonnage in 2014.196 Implementation of
low-carbon growth policies, in the US and globally,
would reduce the need for coal transportation, and
promote a shift of higher-value freight from road
to rail. The reduced need to extract, process and
distribute fossil fuels – and to build and maintain
related infrastructure – would also yield significant
savings that can be invested in supporting lowcarbon growth.
A key recommendation of the Global Commission’s
2015 report was to scale up commitments by
development banks working with governments and
the private sector to invest at least US$1 trillion
per year by 2030 in clean energy, including energy
efficiency.197 Ensuring access to modern energy
services is also critical for developing countries, yet
recent analysis suggests that development finance is
not yet targeting key outcomes such as decentralized
energy access.198 Three energy-related goals – on
renewable energy, energy efficiency and clean energy
access – are embodied in SDG 7 (“ensure access to
affordable, reliable, sustainable and modern energy
for all”) and championed in the UN SecretaryGeneral’s Sustainable Energy For All initiative
(SE4All).199 Energy infrastructure investment
needs to reflect these three priorities, tailored to
local circumstances.
There is enough capital in the world to meet
sustainable energy infrastructure requirements.
The challenge is to ensure that the right conditions
– including well-functioning energy markets –
are in place to attract it, both domestically and
internationally.200 In this section we focus on three
core action areas: fundamental price distortions;
the lack of investment frameworks, capacities and
policies for incentivising sustainable infrastructure;
and the need for investment in clean technology and
deployment to reduce upfront investment costs.

THE SUSTAINABLE INFRASTRUCTURE IMPERATIVE: FINANCING FOR BETTER GROWTH AND DEVELOPMENT

67

Box 17
Financing energy efficiency: barriers and solutions
There are a number of barriers and market failures that drive the gap between potential and current uptake for
investment in energy efficiency. One is misaligned incentives, such as the “tenant-landlord” problem, where the landlord
might pay for efficiency improvements, but the tenant reaps the benefits of lower energy bills. Others include the lack of
upfront capital by relevant parties (e.g. households and small businesses); the complexity, risk and uncertainty associated
with these measures; a lack of awareness of the benefits they can deliver; and potential “hidden costs”, such as the effort
required to research and install energy efficiency measures.
Financing for energy efficiency may also not be happening at the scale needed due to difficulties in capturing the financial
value of investments. Instead of new revenue, these investments generate savings, and unlike new revenue,
the savings often cannot be directly measured or isolated.
Moreover, most energy efficiency loans are tied to the creditworthiness of the building owner, meaning financiers have
to vet each building owner individually. This increases transaction costs and reduces the supply of external finance. Many
energy efficiency investments are not purely for energy efficiency, but are integrated into more general investments,
such as in the construction or refurbishment of buildings and facilities. Accordingly, a large portion of energy efficiency
investments are made by building owners (households or businesses) from their own resources, not from external
financial investors.
The US Property-Assessed Clean Energy (PACE) programmes allow municipalities and counties to form special tax
districts known as “Clean Energy Assessment Districts”. PACE assumes the financial risk, making loans to property
owners who adopt energy efficiency measures or install small renewable energy systems, with no down payment
required. The loans are repaid over 15–20 years by making additional annual payments on property tax bills. PACE
saves consumers money by lowering energy costs, and it creates jobs: for every US$1 million spent on PACE projects,
15 new jobs are created, as well as US$2.5 million in economic output.201 The programme in New Jersey, for example,
is an investment opportunity of about US$8 billion, capable of creating 85,000 new jobs, while lowering the state’s
carbon emissions by 14%.202
Similarly, India’s Energy Efficiency Services Limited (EESL), founded in 2009 and promoted through the Ministry of
Power, facilitates the implementation of energy efficiency projects. The largest national project is converting street
lights to energy-efficient LEDs, and also providing LED lights to households. EESL is a joint venture of four public entities:
NTPC Ltd, Power Grid Corporation of India Ltd, Power Finance Corporation Ltd and the Rural Electrification Corporation
Ltd. Over 100 cities have signed up. EESL also provides energy services and offers consulting and expertise to utilities
and financial institutions.203
Energy efficiency finance is seeing significant innovation. Financing models have been developed to cater better to the
wide diversity of projects and to overcome the range of contextual hurdles they face in different countries. As highlighted
in Box 21 below, the EBRD has made particular progress as a development finance institution in providing finance for
energy efficiency improvements. Specialised energy efficiency entities, such as energy service companies (ESCOs), could
play an increasingly important role in many countries in implementing these models.
There are also a number of high-level initiatives promoting investment by mobilising financial institutions. For instance,
the SE4All initiative aims to double the global rate of improvement in energy efficiency by 2030.
Finally, international cooperation can help catalyse the financing and political support to make the necessary advance.
The International Partnership for Energy Efficiency Cooperation (IPEEC) coordinates six G20 task groups including one
dedicated to energy efficiency finance, which has the aim to enhance capital flows for energy efficiency investments.204
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4.1 Addressing the fundamental
price distortions
Fundamental price distortions are holding back
the transformation of energy markets worldwide.

Removing these distortions would level the playing
field and remove many barriers to investment in clean
energy infrastructure and in continued innovation. It
would also incentivise greater energy efficiency and
promote sustainability in energy systems.

Box 18
Understanding the full cost of fossil fuels
If countries are to invest in least-cost energy pathways, their planning processes need to account for the full range
of costs and benefits of different options. Yet many energy system plans are based on outdated prices for renewable
and energy efficiency technologies. They also reflect incomplete assessments of the local costs and benefits, as well as
existing price distortions. As a result, many energy system investment plans still prioritise fossil fuels over clean energy.
A crucial cost that is often neglected is local air pollution. The risks to human welfare posed by local air pollution, in terms
of economic and social costs, are increasingly well documented and far greater than previously understood.205 Outdoor air
pollution, much of which is associated with fossil fuels, is linked to nearly 4 million premature deaths per year.206
China and India both face major challenges. In China, PM2.5 pollution from fossil fuel combustion and cement
manufacture has been linked to a median estimate of 1.23 million premature deaths in 2010.207 Updated estimates
indicate air pollution killed around 1.6 million people in China in 2013, with an estimated 366,000 deaths from coal
pollution alone. In India, the air pollution toll in 2013 stood at 1.4 million deaths.208 The problem is so severe that curbing
local air pollution has become a policy priority. In Delhi, the local air pollution was so severe in 2015 that doctors were
prescribing that patients with serious respiratory problems simply move out of the city.209
In Europe, research by the Health and Environment Alliance has shown that the impacts of coal plant emissions – mainly
due to respiratory and cardiovascular conditions – account for more than 18,200 premature deaths, about 8,500 new
cases of chronic bronchitis, and over 4 million lost working days each year. Adding emissions from coal power plants in
Croatia, Serbia and Turkey, the figures for mortality increase to 23,300 premature deaths per year, or 250,600 life
years lost.210
The economic costs associated with the health impacts of air pollution are also significant. Analysis for the Global
Commission shows that the health and mortality burden of air pollution can be considerable, amounting to as much as 4%
or more of GDP in some countries.211 Recent analysis by the OECD212 has found that globally, if we continue with businessas-usual, air pollution-related healthcare costs alone are projected to increase from US$21 billion in 2015 (using constant
2010 US$ and PPP exchange rates) to US$176 billion in 2060. By 2060, the annual number of lost working days, which
affect labour productivity, are projected to reach 3.7 billion (from around 1.2 billion today) at the global level. The annual
global welfare costs associated with premature deaths from outdoor air pollution are projected to rise from US$3 trillion
in 2015 to US$18-25 trillion in 2060. In addition, the annual global welfare costs associated with pain and suffering from
illness are projected to be around US$2.2 trillion by 2060, up from around US$300 billion in 2015.213 Thus, welfare costs
of air pollution that are in the range of a few trillion dollars today are expected to be an order of magnitude higher by
2060, unless we make a major shift in the way we use energy and control air pollution. Considering the indirect costs of air
pollution raises the costs even more: roughly doubling the costs of air pollution in the near-term and adding another order
of magnitude of costs in the longer term due to a slowdown of economic growth.
Analysis by the IMF on the damages and costs caused by fossil fuels – through impacts such as air pollution, congestion,
traffic accidents and climate change – shows that coal has the largest negative impact on human health through the
pollution that it causes, and yet coal’s use is pervasively undercharged in terms of fuel taxes and carbon pricing.
Because fossil fuels are such a big part of the problem, replacing them with clean energy options can sharply reduce air
pollution. A recent analysis found that doubling renewables in the global energy mix, instead of continuing with businessas-usual, could save up to 4 million lives annually by 2030.214 Moreover, the IMF estimates that removing subsidies and
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charging for externalities associated with fossil fuel use could cut global CO2 emissions by more than 20%, and cut
premature deaths caused by air pollution by more than half.215
Integrating the full costs of air pollution on human health and productivity into energy and transport investment
decisions would also help level the playing field between fossil fuels and clean energy options. For example, in large
parts of Southeast Asia, coal-fired power costs as little as US$0.06-0.07 per kWh, but even conservative accounting for
air pollution adds US$0.04 per kWh, bringing coal-fired power costs to US$0.10-0.11 per kWh and removing its price
advantage over renewable power sources.216
Along with air pollution and CO2 emissions, the damages from the full life cycle of coal include land disturbance, fatalities
in extraction and transport, and methane and mercury emissions. Factoring all this into estimates of the cost of coal can
double or triple its price; for example, in cost estimates based on coal from the Appalacian region in the US, these costs
add close to US$0.18 per kWh. This makes wind, solar and other forms of non-fossil fuel power generation, along with
investments in energy efficiency, economically competitive.
While there are limitations to these estimates, it is clear that air pollution imposes a very serious cost on society, and it
must be duly accounted for in economic assessments to avoid making irresponsible investment choices.217 The benefits of
reducing air pollution can also be enjoyed in the near term, and accrue locally, mostly to the benefit of the country taking
action. Governments should incorporate these cost estimates into the analyses that guide public investment decisions.
Regulatory or price-based policies can ensure that the private sector does the same.

Fossil fuel subsidy reform
Fossil fuel subsidies amounted to approximately
US$550 billion in 2014. This includes the underpricing of fuels in many emerging and developing
economies amounting to around US$493 billion218 and
other forms of support for the exploration, production
and consumption of fossil fuels in OECD countries
and key emerging economies amounting to more
than US$60 billion.219 These amounts represent a
reduction from previous years, partly reflecting recent
progress in subsidy reform made by a number of
countries and partly due to continuing low oil prices.
When uncompensated environmental damage
associated with energy consumption is included (e.g.
from air pollution, traffic congestion and climate
change), as the IMF does, the estimates increase to
about US$4.9 trillion in 2013, or 6.5% of global GDP.220
In the last three years, 28 countries have launched or
stepped up their efforts to reform fossil fuel subsidies.
Reform efforts have gained momentum through
international forums such as the G7 and the G20 as
well as through Asia-Pacific Economic Cooperation
(APEC), with support from leading international
organisations such as the OECD, the World Bank, the
IEA, the IMF and the Organization of the Petroleum
Exporting Countries (OPEC). G7 and G20 members
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have made commitments to rationalise and phase
out “inefficient” fossil fuel subsidies over the medium
term. In May 2016, the G7 countries and the EU
reiterated their commitment and for the first time
set a deadline, encouraging all countries to phase out
these subsidies by 2025.221 North American leaders
also committed to a phase-out by 2025 when they met
in June 2016. The Commission calls on the G20 to
also adopt a clear deadline for the phase-out of fossil
fuel subsidies.
Many countries have started to voluntarily report
subsidies they deem inefficient.222 Some G20 members
have agreed to undertake reciprocal peer reviews of
their subsidies and progress on reform. China and
the US volunteered to go first, and the reports were
delivered to the September 2016 G20 Summit. The next
rounds will involve Germany, Mexico and Indonesia.223
A similar peer review process has commenced in APEC,
starting with Peru in 2014, and continuing with New
Zealand in 2015 and the Philippines in 2016. Low oil
prices have provided an important opportunity for
oil-importing countries to reform consumer subsidies
without raising prices for consumers. Indonesia and
India, for instance, have taken advantage of low oil
prices to accelerate their reforms.
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Subsidies to energy and fuel often particularly benefit
middle- and high-income households – an IMF review
of fossil fuel subsidies in developing countries, for
example, found that on average only 3% of gasoline
and 7% of diesel fuel subsidies reach the poorest 20%
of households,224 and the richest 20% of households
capture, on average, more than six times more in fuel
subsidies than the poorest 20%.225 As such, reforms
can be progressive and the savings can be channelled
into investments that more directly benefit the poorest
and most vulnerable in society, for example through
better targeted income support and social safety nets,
and through investments in pro-poor infrastructure
such as off-grid renewable energy solutions and
energy efficiency.
Export credit agencies also provide support to fossil
fuel production. Between 2009 and 2013, OECD
countries’ export credit agencies provided US$9.1
billion to support coal power – 95% of it from just five
countries: South Korea, Germany, France, the US and
Japan.226 Reform of these arrangements offers another
pathway for countries to demonstrate their commitment
to phasing out fossil fuel subsidies, for example by
restricting preferential terms for new coal power

stations, with a timetable for phasing them out entirely,
adjusted to different countries’ circumstances.227
Participants in the OECD’s Arrangement on Officially
Supported Export Credits recently finalised new rules
that move in that direction, with restrictions on official
export credits to less-efficient plants. The rules take
effect on 1 January 2017 and will remove support for
large sub-critical and super-critical coal power plants,
but still allow support for smaller sub-critical plants
in poorer developing countries and for mid-sized
super-critical plants in countries facing energy poverty
challenges. Non-government export credit providers
are also encouraged to follow the rules, which are
subject to review starting in 2019.228
Subsidies to fossil fuels and power generation can take
other forms as well. For example, the EU has capacity
mechanisms in use to balance supply in the grid given
the rising share of power from variable renewables. But
capacity mechanisms do not discriminate between dirty
and clean sources and may subsidise continued use of
fossil fuels. For example, in the UK, such mechanisms
transferred roughly US$1 billion over 2014 and 2015 to
diesel- and coal-fired power producers.229
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Box 19
Signs of progress in phasing out fossil fuel subsidies
A number of countries have made progress in recent years in reducing or phasing out their fossil fuel subsidies and
support policies, often complemented by more targeted approaches to supporting poor households. There is much that
still needs to be done, but some of the recent progress by G20 countries includes:
•

Indonesia has phased out US$15 billion in consumption subsidies. Indonesia almost completely removed most
petrol subsidies and made progress in reducing diesel subsidies, saving the public a total of just over US$15 billion
in 2015. The increase in prices of gasoline, diesel and electricity were offset by a more targeted US$2.6 billion
compensation package for the poor.230

•

Canada is taking action to phase out subsidies, including for tar sands production. Canada is phasing out several
subsidies to oil, gas and mining, including ending targeted support to tar sands such that they are now subject to the
same tax regime as other oil, mining and gas development. It is also phasing out the Atlantic Investment Tax Credit,
which applies to oil, gas and mining.231

•

India is phasing out fossil fuel subsidies and in 2016 doubled its clean energy ‘cess’ on coal. In 2010, the Indian
government sought to liberalise the price of petrol, and in 2013 it began a phased deregulation of diesel prices. This
has already resulted in a significant decrease in India’s budget deficit, as well as in the share of diesel vehicles in
India’s passenger car fleet.232 Other reform opportunities exist, for example to reform kerosene lighting subsidies and
to re-allocate savings to offset or eliminate tariffs/VAT on solar lighting products. In January 2015 some important
steps were taken: India’s Finance Minister announced a new phase of subsidy reform for LPG and kerosene,
combined with an increase in excise duties on petroleum and diesel. In 2016, the Indian government proposed to
double the cess on coal, lignite and peat to INR 400 (US$6) per tonne.233

•

Germany is on track to end coal subsidies by 2018. In 2007, Germany formally committed to phasing out support
to its domestic hard coal industry by 2018. To ease this transition, the government provides support for early
retirement schemes for those working in coal production and shares the costs of closures and inherited liabilities
with the industry to manage the impacts of reform.234

•

Russia is reforming its tax policies around fossil fuel production. Taking advantage of low oil prices, Russia has phased
out some tax breaks for fossil fuel producers and Russia’s Ministry of Finance began exploring in late 2015 potential
tax increases for oil and gas production and export. Russia has also increased excise taxes on transport fuels.235

•

Saudi Arabia raised fuel prices by 66% in 2016 as part of a wider subsidy reform process. The Saudi government
raised the price of gasoline by two-thirds, and increased electricity and gas tariffs. The Ministry of Finance indicated
in the annual budget statement that subsidy cuts aim “to achieve efficiency in energy use, conserve natural resources,
stop waste and irrational use”.236

•

Mexico initiated fuel pricing reforms and introduced a carbon tax in 2013. The government has gradually increased
petrol and diesel prices since 2013, and is working to better target energy subsidies in order to bring prices more
into line with the true costs. In 2013, the Mexican congress approved the introduction of a carbon tax, and approved
increases in the retail price of petrol and diesel through to 2017, in line with overall inflation. It is projected that from
2018, petrol prices will be liberalised and determined by the market.237

•

Brazil raised prices of transport fuels in 2015.238

•

The US and France restrict international public finance for coal. The US export credit agency was one of the first to
significantly curtail support for coal-fired power plants, and its Overseas Private Investment Corporation (OPIC) has
shifted its financing away from fossil fuels and towards renewable energy. Guidelines from the US Treasury restrict
US support for multilateral development bank funding of coal-fired power projects.239 France’s overseas development
agency and export credit agency no longer support coal-fired power stations without carbon capture and storage.240
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Pricing carbon
For the market to reflect the full costs of GHG
emissions from burning of fossil fuels, countries should
introduce meaningful and rising carbon prices in
tandem with subsidy reform.241 As noted in Section 2,
around 40 countries and 20 cities, states and regions,
have implemented or scheduled an explicit price on
carbon, covering an estimated 7 Gt CO2e, or about 13%
of annual global greenhouse gas emissions.242 This is
triple the coverage of a decade ago.
Momentum continues to build. China plans to
implement the world’s largest emissions trading
scheme next year, expanding its current 7 pilot trading
systems to the national level. The French government
has indicated it will seek to legislate a carbon price
floor of €30 (US$33) per tonne of CO2;243 it has also
adopted a carbon tax on transport, heating and other
fossil fuels.244 In July 2016, Canadian Environment
Minister Catherine McKenna called for a national
carbon price by the year’s end.245 This came on the
heels of the approval of a cap-and-trade system in
Ontario in May 2016, with the first auction to be
held in March 2017 and a plan to link to Quebec and
California’s joint carbon market in late 2017
or 2018.246
However, carbon prices are generally too low: less
than US$10 per tonne CO2e for about three quarters of
covered emissions.247 This is not enough to bring about
transformative change. Still, the Paris Agreement
has shifted expectations. A recent survey of members
of the International Emissions Trading Association
(IETA) found that 82% of respondents expect carbon
markets to grow because of the Agreement.248 They
also suggested that achieving the Paris goals would
require a carbon price of US$45.
Through the Carbon Pricing Leadership Coalition
(CPLC), meanwhile, governments, industry leaders
and international organisations are working
together to increase knowledge on how to design and
implement successful carbon pricing systems.249 As
part of this effort, the World Bank, the OECD and the
IMF have developed a set of principles for successful
carbon pricing, based on lessons from carbon pricing
experiences around the world. The CPLC is supported
by a Carbon Pricing Panel, made up of sitting leaders
of countries that have already taken action on carbon
pricing and are personally advocating for other
leaders to follow.250 Given the critical importance
of doing away with perverse subsidies and pricing

carbon properly, the Global Commission welcomes
the emerging coalitions of governments, investors
and businesses – including through the CPLC and
the G20 – that have the potential to accelerate action
globally on fossil fuel subsidy reform and carbon
pricing, including by highlighting evidence of good
practice and building multi-stakeholder partnerships
for reform.
Beyond carbon taxes and emissions trading, another
way that countries are pricing carbon is through fuel
taxes more broadly, in particular transport taxes,
which are generally already widely accepted.251 For
example, Vietnam adjusted taxes, including on
transport fuels, to better reflect carbon content, and
thereby boosted investment and domestic demand for
goods and services.252 Transport fuel taxes, however,
may reflect a range of externalities beyond climate
change, including congestion, road damage and
local air pollution. A tax that reflects all of this will
be higher per unit of fuel than if only taxing carbon
content. However, current transport and energy taxes
generally do not reflect the full social costs of the
use of these fuels. Recent analysis shows that OECD
countries inconsistently tax different forms, uses and
users of energy relative to environmental and other
social costs.253 Of particular note is that there is often
a very low or zero tax rate on coal, despite its greater
contribution than other fuels to GHG emissions and
air pollution per unit of energy. In all but the US, the
tax on diesel in OECD countries is lower than the tax
on petrol, despite diesel’s much higher air pollution
impacts (see also Box 24 in Section 5). Adjusting fuel
taxes is a low-cost opportunity for reforms to ensure,
where possible, that tax rates reflect the external
costs associated with different forms of energy and
energy use.
Other policies, such as fuel standards or feed-in
tariffs, may be warranted if they tackle specific
market failures or political or behavioural barriers
that explicit carbon prices do not. These create an
implicit price on carbon associated with compliance
by industry and consumers. Enforcement measures
are an essential part of the policy framework to ensure
the implicit price is felt. Every climate policy that
regulates carbon can be expressed as a marginal cost
per tonne of emissions reduced, which is equivalent to
a carbon price. In many countries, the implicit carbon
price associated with policy instruments is much
higher than explicit carbon prices.254
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4.2 Strengthening investment
frameworks, institutional capacity
and policies
This includes planning, public investment management
and policies to improve the enabling environment for
private investment in sustainable energy infrastructure.

National strategies for sustainable energy
infrastructure - policies, planning and
public investment management
Countries need to articulate a clear and comprehensive
national strategy for sustainable energy and related
infrastructure, and embed it in an overall policy strategy
for sustainable and inclusive growth and development.
Such planning is particularly important in developing
countries, where national development plans are used
to guide development cooperation and the allocation of
official development assistance (ODA).
A key part of this is aligning national investment and
climate policies, and enhancing the coherence and
predictability of policies that affect broader investment
frameworks. Ideally, a single integrated strategy for
low-carbon, sustainable development should map to
sector plans, national and subnational planning to
guide investment. Importantly, this also helps prepare
a project pipeline and incentivise private investment in
clean energy infrastructure.
The development of dedicated energy transition
plans can dramatically accelerate the shift to a clean
energy mix, in a way that delivers clean and resilient
energy access. The Global Commission calls on all
countries to develop transition plans to accelerate a
scale-up of clean and resilient energy solutions and
a phase-out of coal, in a way that delivers on energy
access goals and facilitates a “just transition” for
workers. The Commission welcomes the initiative
of the International Trade Unions Congress (ITUC),
supported by business and civil society, to establish a
new Centre focused on dialogue between governments,
employers, workers and civil society around how to
ensure a just transition towards clean energy systems.
A comprehensive domestic investment policy
framework needs to cover the full range of policy fields
that are critical for creating an enabling environment
for clean energy investment, including investment
promotion and facilitation, trade, competition and
tax policy; corporate governance, policies for enabling
responsible business conduct and public governance;
and issues relevant to finance and financial markets
policy.255 Ensuring that such a framework leads
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to green investment requires specific policies and
measures. In particular, environmental considerations
must be appropriately integrated into investment
decisions, for instance by agreeing on and applying
a standard for assessing the life-cycle emissions
and climate vulnerability of energy infrastructure
investments to ensure they align with long-term
climate goals. The culture and incentives for financiers
has started to change but will need to go further
to prioritise and value more sustainable long-term
investments over a narrow focus on short-term gains.
The OECD has proposed a non-prescriptive checklist
for clean energy investment policy frameworks,
with the aim to strengthen investor protection and
transparency, avoid discrimination, ensure stable and
predictable incentives and avoid policy uncertainty,
strengthen competition policy and electricity market
design, and enhance public governance of energy
systems.256 Policy reforms will also be required to
create incentives for new business models to emerge,
for example for integration of centralised and
decentralised energy, wireless platforms for customer
services and payments, and connecting utilities
functions with small and medium size enterprises to
provide energy services including energy efficiency.
Several countries are already reforming their
domestic investment policies to support low-carbon
and climate-resilient investments. For example,
Colombia is working to mainstream climate action
across its national development plan and, amongst
other proactive measures, has established a focused
programme on public-private collaboration, with
priority attention to investment in infrastructure and
achieving environmental sustainability. It has also
put a range of fiscal incentives in place for investment
in low-carbon technologies.257 Jordan is aggressively
pursuing policy reforms to scale up clean energy
investment, including in energy efficiency.258 In the
new 2015 Arab Future Energy Index, Jordan ranked
second for renewable energy trends and third for
energy efficiency.259
However, capacities in the public sector in developing
countries for sustainable energy investment planning
and undertaking necessary policy reforms are often
weak and urgently need to be strengthened. Even
where capacity is higher, little attention may be paid
to sustainability. Appropriate technical, legal and
financial skills, both inside and outside government,
are frequently lacking. When these skills are present,
within the government or through consultants,
projects are likelier to be prepared and reach financial
close and implementation without costly delays.260
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Building such institutional capacity and setting in
motion relevant policy reform processes has a cost,
takes time and cannot succeed without high level
commitment and leadership from the government. It
likely entails staff training, data collection and analysis,
changing legislation and regulations, and capacity for
enforcement. In developing countries, external support
can play a pivotal role to help deliver enabling policy
reforms and to strengthen capacity to finance sustainable
infrastructure. For example, ODA, particularly where it
can be programmed in across multiple years to ensure
continuity, can help to fill the financing gap in this area
for poorer developing countries.
Meeting large sustainable energy infrastructure needs
will require determined efforts to tap any available scope
for additional domestic resource mobilisation through
tax and expenditure policies. It will also require better
use of government balance sheets. Given the significant
potential for private investment in the clean energy
space, a key focus of public-sector investment should be

to catalyse private finance – and to fill gaps where the
private sector is unlikely to step in.
There are several ways to mobilise public resources
for clean energy and other purposes, including by
removing excessive and regressive tax exemptions,
taxing GHG emissions and other externalities, removing
fossil fuel subsidies, and adjusting fuel taxes. For
example, revenue from the Indian government’s Clean
Environment Cess, effectively a tax on coal of about
US$6 per tonne (INR 400), raised about US$1.9 billion
(INR 13,000 crores) for the National Clean Energy Fund
by 2015, financing research and innovation.261 Similarly,
the strain of large fossil fuel subsidies on the Nigerian
budget prompted the Nigerian government to make
efforts to reform electricity subsidies in 2008 (through
a 15-year plan to achieve cost-reflective tariffs), followed
by petrol in late 2011, thus generating a double win
by aligning incentives for a low-carbon economy and
creating more fiscal space for public spending.262

Box 20
Sustainable procurement for clean energy infrastructure: Italy and South Africa
Sustainable procurement is a way to shift public finance into clean energy and build markets for clean energy technologies
and services. For example, this has occured in Italy through Consip, which is the central purchasing body, wholly owned by
the Italian Ministry of Economy and Finance. It set out to improve the procurement of heating services, which accounted
for 41% of national energy expenditure (about €3.4 billion [US$3.7 billion] annually) and about 5% of the Italian energy
market. Consip’s goal was to save 5–10% in energy use and costs through energy performance contracts.263
The agency conducted a thorough market analysis, including a consultation through online surveys addressed to businesses
and the main trade associations in Italy. Suppliers were invited to provide input on Consip’s planned approach. The result
was a framework contract, open to all public administrations, that includes improved energy efficiency, consumption
reduction and CO2 emissions avoidance. The idea was to motivate suppliers to optimise energy consumption and resource
management to improve their profitability. The initiative saved public administrations 27% on contracts worth about €800
million (US$880 million), covering about 6,000 buildings.
Another example is South Africa’s Renewable Energy Independent Power Producer Procurement Programme (REIPPPP),
which replaced feed-in tariffs for renewable energy.264 The REIPPPP has successfully channelled substantial private-sector
expertise and investment into grid-connected renewable energy in South Africa at competitive prices. The first three bid
rounds, held over 2.5 years, attracted a wide variety of domestic and international project developers, sponsors and equity
shareholders. A total of 64 projects have been awarded to the private sector, with more than 100 entities participating
in the contracts. Banks, insurers, DFIs and even international utilities are involved. Notably, 86% of the debt finance has
been raised within South Africa. The first projects are already operating, and investments totalling US$14 billion have been
committed, to generate nearly 4 GW of renewable power. Over the three rounds, average solar PV tariffs decreased by
68%, and wind by 42%, in nominal terms.
REIPPPP demonstrates that private sponsors and financiers are more than willing to invest in renewable energy if the
procurement process is well-designed and transparent, transactions have reasonable levels of profitability, and key risks
(programme design, programme management and market risks) are mitigated. REIPPPP also highlights the need for
effective programme champions with the credibility to interact convincingly with senior government officials, effectively
explain the program to stakeholders, and communicate and negotiate with the private sector.
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Tax revenues relative to GDP are much lower in
emerging and developing economies than in advanced
economies, so there may be considerable scope for
greater revenue mobilisation through tax reform and
tighter tax administration. Improved taxation has many
benefits, including establishing a revenue base for further
investment and strengthening the public balance sheet.

•

Germany’s KfW “Energy Efficient
Construction and Refurbishment”
programme provides concessional loans and
grants for energy-efficient construction and
refurbishment activities in the German residential
sector. To qualify, projects must achieve greater
efficiency than is required by the German Energy
Savings Ordinance. In 2013, KfW invested €4.1
billion (US$4.5 billion) in residential retrofits.
Between 2006 and 2013, it has provided more than
€50 billion (US$55 billion) in loans and grants
covering 3 million housing units.

•

The European Energy Efficiency Fund
(EEEF) is an innovative public-private
partnership, which acts as a risk-sharing facility,
working with financial institutions to provide
market-based finance to local authorities and
energy service companies for commercially viable
energy efficiency, renewable energy and clean
urban transport projects related to public-sector
activities across the EU. It contributes with a
layered risk-return structure to enhance energy
efficiency and foster renewable energy in the
form of a PPP, primarily through the provision
of dedicated financing via direct finance and/or
partnering with financial institutions. Deutsche
Bank acts as the fund’s investment manager,
sourcing, evaluating and preparing proposals, but
final decisions about investments are made by the
fund’s governing bodies. By the end of 2015, ten
projects have received financing of almost €117
million for projects worth a total of almost €220
million. These have generated CO2e savings of 181
Mt and primary energy savings of 20 GWh.267

As part of public investment management, it is in
governments’ self-interest to improve procurement
principles and practices, and devise means to integrate
sustainability parameters, particularly at the sector
level in the case of energy (see Box 20 for examples).

Strengthening local finance institutions
There is an increasing recognition of the role that
local financial institutions (LFIs) play in promoting
private investment in sustainable infrastructure,
including energy efficiency. These can be commercial
or public entities; for the latter, a key role is to catalyse
engagement with commercial banks.
LFIs have unique competitive advantages for driving
the uptake of sustainable investment solutions,
including in-depth knowledge of local markets, a
good understanding of customers’ demands, tailored
product offerings for local requirements and an ability
to provide financing in local currency. However,
several barriers to the deployment of green finance
through LFIs hold back their potential to drive
investment, in particular perceived or actual high risks
of sustainable low-carbon projects, low risk appetite by
banks and low availability of long-term finance.265
These barriers can be addressed by building internal
knowledge, awareness and capacity within local banks;
fostering changes in their internal culture; sharing
knowledge among LFIs; and appropriately accounting
for, documenting and pricing the benefits of green
investments. Governments can implement policy and
regulatory reforms to support this shift. MDBs can
play a role in finding solutions at the regional level,
by connecting LFIs with green finance resources,
providing technical assistance, raising awareness and
fostering collaboration.
One area in which LFIs play an increasingly active
role is in financing energy efficiency investments
in their own countries. They are typically active in
sectors where market failures are well known and have
substantially limited private sector investment. Two
examples in Europe are:266
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Catalytic use of domestic and
international public development finance
Domestic and international public finance can be
catalytic in attracting private finance at the scale
required. Deployed at the right time, at the early
stages of infrastructure projects, public investment
can drive the global clean energy revolution. National
or subnational planning, with clearly established
priorities, can be effective in guiding such investments.
As discussed in Section 2, national development
banks (NDBs) are increasingly active and have the
potential to grow their activities in sustainable energy
infrastructure by creating or expanding green banking
“windows”. Green investment banks, essentially NDBs
with a green mandate, are also increasingly being
established, in particular where countries do not
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have an NDB (see Section 3). The creation of a green
banking window or a green investment bank can signal
to domestic and international markets that a country
or region is seeking to become a leader in scaling up
private low-carbon investments.268
In Mexico, for example, Nacional Financiera (NAFIN)
is a key local partner in the implementation of the
government’s low-carbon development strategy and
in accelerating private investments in low-carbon
technologies. The Renewable Energy Financing
Facility (REFF) was established within NAFIN to fill
the financing gap for sustainable infrastructure by
providing direct loans to renewable energy project
developers, with maturities in the 10- to 15-year range
and fixed interest rates. The fund also offers contingent
credit lines to cover transitory cash-flow shortages
during the project life cycle, up to the volume needed
to service senior debt.269
Recent analyses confirm the need for energy sector
investments on the scale of about US$1 trillion per
year, as previously recommended by the Global
Commission.270 For energy efficiency alone, if
development banks, bilateral aid organisations, and
climate finance organisations dedicated US$10–15
billion a year to finance sustainability premiums for
energy efficiency, this could leverage private capital
that could increase the value of energy-efficient
infrastructure by up to US$176 billion a year.271 Over
15 years, that means there would be US$2.6 trillion in
sustainable energy-efficient projects that would have
not otherwise have been built sustainably.272

One example of a successful partnership to promote
energy efficiency is Commercialising Energy Efficiency
Finance (CEEF), a risk-sharing programme of the
International Finance Corporation (IFC) and the
Global Environment Facility (GEF) that provided
guarantees to investments in Eastern Europe.273
Another is the China Utility-Based Energy Efficiency
Program (CHUEE), which has provided US$512
million in loans to 78 companies without a default
loss and is now scaling up by partnering directly with
medium-sized financial institutions in China.274 A
third is the European Bank for Reconstruction and
Development (EBRD) Sustainable Energy Initiative, a
strong example of the role DFIs can play in promoting
energy efficiency and renewables (see Box 21).275
Another potential source of innovative or catalytic
climate finance is the Green Climate Fund’s (GCF)
private-sector facility. Although it has not yet disbursed
any funding, it has approved eight innovative projects
spanning adaptation and mitigation and engaging with a
variety of partners from both the public and the private
sector, and more projects are expected to be approved in
the coming year.276 One example, already approved for
funding, is the KawiSafi Venture Fund for East Africa,
an initiative of Acumen, a non-profit impact investment
organisation.277 The fund will work with clean energy
companies to deliver climate change mitigation,
adaptation and local development benefits, starting in
Rwanda and Kenya. Acumen will directly invest US$5–7
million and hopes to use seed funding from the GCF to
catalyse investment to grow the fund to US$100 million.
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Box 21
EBRD Sustainable Energy Financing Facilities (SEFFs)278
In 2015, the EBRD launched its Green Economy Transition (GET) approach, which combines green investments with
technical assistance and policy dialogue – a proven business model. Under the GET, the EBRD reaches small- and
medium-sized businesses, corporate clients and retail clients through Sustainable Energy Financing Facilities (SEFFs) by
extending credit lines to local financial institutions which, in turn, lend funds to their clients.
SEFFs provide financing for key types of sustainable energy projects, including energy efficiency and renewable energy;
others finance resource efficiency investments that optimise water and material consumption and minimise waste. EBRD
has also developed a SEFF to support investments that improve the resilience of clients’ businesses to the effects of
climate change.
SEFFs are accompanied by technical assistance in the form of a programme support team. This team provides expert
guidance to partner financial institutions on designing financial products for green projects. In addition, the team
supports partner banks with marketing and promotion, training bank staff and monitoring the development of these new
business areas. The team also helps end-borrowers turn project ideas into bankable green investments.
Since 2006, cumulative EBRD financing of SEFFs has reached more than €3.4 billion (US$3.7 billion) in over 100,000
sub-projects. The EBRD now works with more than 100 partner financial institutions in 24 countries, including large
international banks and small banks in Central Asia and the Caucasus. The SEFF portfolio of projects is estimated to
avoid more than 6 million tonnes CO2e of emissions per year. SEFFs play an important role in developing new green
financing markets, from significant renewable energy or industrial energy efficiency projects, to very small residential
energy efficiency investments, and by setting an aggregation frame. Some examples are:
The €585 million (US$642 million) Turkey Private Sector Sustainable Energy Finance Facility (TurSEFF) provides credit
lines to local financial institutions to lend to the private sector for energy efficiency and small-scale renewable energy
investments. Since TurSEFF’s launch in 2010, partner banks have financed 13 landfill gas power plants for a combined
amount of €15 million (US$16.5 million). Over half of the facility’s GHG reductions now derive from methane abatement
in landfills. TurSEFF has also financed energy efficiency improvements in businesses, and wind, solar and hydroelectric
power. Arel Cevre, for example, received a loan of €0.7 million (US$0.8 million) under TurSEFF to fund a 2.83 MW landfill
gas power plant in Isparta, Turkey. The new plant is expected to produce on average 21.06 GWh of green electricity
annually and has a payback period of 1.7 years. It is anticipated to generate average net revenues of €2.3 million (US$2.5
million) per year from electricity sales.
The €60 million (US$66 million) Western Balkans Sustainable Energy Financing Facility (WeBSEFF) has extended credit
lines to eight partner banks in the Western Balkans to lend to businesses and municipalities investing in sustainable
energy projects. For example, this helped a Macedonian sweets producer obtain €970,000 (US$106,000) in EBRD
financing via Ohridska Banka. The project is expected to reduce the company’s energy consumption by more than 30%
and improve overall efficiency. As a result, the company expects to save €262,000 (US$287,000) per year, representing
a payback period of 3.6 years. Its CO2 emissions are expected to decrease by 490 tonnes per year.

Emerging role for philanthropic and
impact investors particularly in off-grid
solutions

especially with off-grid technologies. Not only are
impact investors usually more patient with capital, but
equity investments do not require collateral.

Philanthropic and impact investors help bridge the
gap between patient capital and venture capital, and
can be transformative in scaling up sustainable energy
investments, especially in low-income countries. This
is where equity impact investments play a key role,

For example, several impact investors have funded
Fenix International, a venture-backed California
company focused on expanding energy access in
developing countries through renewable technologies.
The company’s ReadyPay Power enables customers to
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purchase the system in micro-installments that fit their
income, using their mobile phones to pay as little as
US$0.25 per day. ReadyPay helps low-income people
overcome financial barriers to access clean energy,
and enables them to power lights, phones, radios
and appliances. The programme recently won the
Development Assistance Committee Prize for Taking
Development Innovation to Scale after providing paid
power to more than 22,000 households in Uganda,
benefitting over 136,000 people.279
In rural Kenya, Vulcan Impact Investing owns 10
solar-powered micro-grids that serve 21,000 people,
operated in partnership with SteamaCo.280 Not only
does this replace energy from harmful sources such as
kerosene and diesel, but it also provides a sustainable
energy source to drive economic activity. Several offgrid companies that started with impact investing have
attracted larger-scale commercial investment, such as
M-KOPA in Kenya and Mobisol in Tanzania. Through
M-KOPA, nearly 400,000 customers in Western Africa
have made a small deposit for a home solar system,
then paid the rest of the balance back through a widely
used mobile banking service based on the amount of
energy they use.281 Mobisol, a Berlin-based company
offering customers in low-income countries solar home
systems via affordable installments made from mobile
phones, has installed 50,000 solar home systems
to date in households and businesses in East Africa,
which have allowed its 250,000 beneficiaries to access
clean, affordable energy.282 These examples confirm
the role of philanthropic and impact investors as those
who can help catalyse investment, not just in off-grid
renewables, but in new sustainable technologies
more generally.
In India, where access to debt capital is generally low,
off-grid companies face prohibitively high interest
rates of 13–18% in the domestic market. Local banks
are usually unwilling to lend to them, as the loans
are too small, and international debt is also out of
reach due to regulatory requirements. Therefore,
most investments in off-grid energy – ranging from
US$100,000 to US$5 million – have been from
equity impact investors and development banks.283
Examples include Firstlight Ventures investment
in Promethean Power Systems, Anthro Power and
Excellent Renewable, and Ennovent’s investment in
Barefoot Power. However, impact investors can find it
difficult to access the Indian market, especially as they
may have a hard time approval from the Reserve Bank
of India to lend in the Indian market.

Tailored instruments to attract private
investment: project preparation and
construction
Private finance is best suited to the operational phase
of sustainable infrastructure investment, but there
are good opportunities to bring in private finance
during project preparation and construction as well.
Tailored instruments that manage the challenges
of this phase, especially those related to risk-return
profiles, are critical. Options include turnkey
contracts, construction guarantees, targeted credit
enhancements, availability payments, mezzanine
financing to first-loss protection, partial risk
guarantees against policy risk and exemptions from
reserve requirements.
Public finance can also be used to blend concessional
and non-concessional finance from public and private
sources for project preparation or construction.
Blended finance is the strategic use of official
development finance to mobilise additional public
or private finance. This may be needed to finance
the upfront premium for sustainable infrastructure
projects and to draw in private finance and investors.
DFIs can play a pivotal role here in pioneering and
scaling up use of blended finance, creating viable and
replicable financing models. In addition to use of
official finance for guarantees or insurance, syndicated
loans or project bonds also provide a means for coinvesting across public entities, such as local banks,
NDBs or MDBs, and can also attract private investors
to the early project stages.
DFIs – multilateral, bilateral and national – can come
in at the early stage to help with project preparation and
construction and draw down the costs for the private
sector. A few examples of such strategies include:
•

The Central Bank of Lebanon (BDL) reduces
the cost of financing investments in specific
economic sectors by exempting banks from part of
the required reserve requirement. BDL is working
with the Ministry of Power, the United Nations
Development Programme (UNDP), the EU, and
the Lebanese Center for Energy Conservation
(LCEC) to provide low-cost finance and mediumto long-term maturities to potential investors in
green technology, specifically in energy efficiency
and renewables. BDL, UNDP and LCEC have
agreed to develop a vehicle to finance energy
efficiency and renewable energy, called NEEREA
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(National Energy Efficiency and Renewable
Energy Action), and will work with international
donors and organisations to support NEEREA,
and to raise awareness and build capacity among
Lebanese commercial banks and consumers.284
•

The Clean Energy Investment Accelerator
(CEIA) seeks to develop a network of blended
capital facilities that will provide early-stage
working capital to renewable energy and energy
efficiency project developers in emerging markets,
at below-market interest rates. The CEIA is a
revolving loan facility developed by Alotrope
Partners that leverages philanthropic and other
sources of concessionary capital (government and
multilateral), alongside private equity and debt, to
fill critical gaps in clean energy finance. It targets
early-stage project preparation, clean energy
business development and the demonstration of
new low-carbon technologies.285

•

MDB guarantees: The targeted application of
MDB guarantees can make or break large-scale
infrastructure projects. Such was the case with
the €625 million (US$685 million) Lake Turkana
Wind Power Project (LTWP), whose success
depended on a €20 million (US$22 million)
guarantee from the African Development Bank
(AfDB) and Standard Chartered Bank. LTWP
aims to provide 310 MW of reliable, low-cost wind
power, around a 10-15% increase in Kenya’s total
installed capacity of around 2,300 MW. The LTWP
site is more than 428 km away from the nearest
substation, so a transmission line must be built to
deliver the power to the national grid. The state
owned Kenya Electricity Transmission Company
(KETRACO) agreed in 2013 take responsibility for
the US$185 million transmission line, which was
critical to the success of the wind farm. After the
World Bank withdrew its partial risk guarantee
in late 2012, the project was delayed for more
than two years—a real-life demonstration of the
integral role of guarantees in bringing projects
to completion. At the end of 2014, the AfDB and
Standard Chartered stepped in with guarantees to
cover loss of revenue attributable to transmission
line delays. Construction began in 2015 and
is expected to finish in 2018. “By reducing the
risk profile,” noted the AfDB, “the partial risk
guarantee will accelerate financial closure and
reduce the overall cost of capital to the project.”
In effect, by reassuring investors, this €20 million
guarantee is helping the project reach its €625
million financing target.286
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•

UNDP technical assistance for de-risking
investment: The UNDP, working in partnership
with the government of Tunisia, has demonstrated
an approach to understand drivers of financial risk
and assess alternative actions to de-risk renewable
energy investment.287 Policy, legislative, regulatory,
institutional and financial barriers, and low
awareness of the performance of new renewable
technologies, drives up the cost of financing them.
The cost of equity for large-scale wind energy and
solar PV in Tunisia is estimated to be as high as
15%, compared with 8% in Germany (2015), which
in turn inhibits investments at national and local
levels. With support from the Global Environment
Facility, UNDP is providing technical assistance
to the government of Tunisia to support policy
reforms and use of public instruments to de-risk
investments. Modelling efforts suggest that public
support for de-risking could be promising. For
example, it is estimated that a public investment
of €145 million to 2030 would help leverage US$1
billion (€935 million) in private sector investment,
and significantly lower the cost of solar power
for consumers.288

Given the increasingly commercial viability of solar
technologies, it is now possible to attract private
capital to early stages of project development in some
markets. Wunder Capital is an innovative example of
this for small solar projects in the US. It is a financial
technology company that develops and manages
solar energy investment funds. There was a gap in the
market for smaller project funding, as transaction costs
are prohibitively high for lenders; any deal under US$2
million can cost more to prepare than the expected
loan revenue. To overcome this, Wunder is structuring
diversified funds that hold solar project assets, then
marketing them to specific institutional investor
classes, thus accessing private capital for early stages
of solar projects.289 Wunder just launched a bridge
fund that issues asset-backed project loans to the US
solar industry and is expecting to deliver a return of up
to 11%. As the minimum threshold for investment is
low, there is also potential for crowdfunding with this
type of business model.

Tailored instruments to attract private
investment: operating phase
The generation of more certain cash flows in the
operating phase opens up the prospect of replacing
bank debt with bond finance that can be held by
both domestic and foreign institutional investors:
pension funds, insurance companies, private equity
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Figure X: Infrastructure Financing Requirements for Emerging Markets
and Developing Countries

Figure 10
Infrastructure Financing Requirements for Emerging Markets and Developing Countries
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and sovereign wealth funds. This refinancing allows
for a recycling of equity and bank finance that can
be used for new investments (see Figure 10). In the
operational phase, a key approach is securitisation of
infrastructure loans once there are reliable, operating
revenue streams, where the use of labelled green
bonds or YieldCos provides a way to achieve this. Both
green bonds and YieldCos can be used to develop
infrastructure as an asset class to attract institutional
investors (see discussion in Section 3).
Green bonds can be used to attract private capital
and, in particular, long-term finance to sustainable
infrastructure markets. They are especially attractive
once the investment is operating, hence avoiding
risks associated with preparation and construction
phases. Green bond markets are expanding and

diversifying rapidly. The amount of green bonds for
sustainable infrastructure has quadrupled or more
since 2012, reaching US$42 billion in 2015.290 The
Climate Bonds Initiative and HSBC expect the labelled
green bond market to rise to US$100 billion of green
bond issuance in 2016, and estimate the total market
currently at US$118 billion outstanding.291
Bonds are familiar instruments for the investment
community, but there are concerns around the
credibility of green bonds. Measures to tackle these
issues need further coordination and work (see Section
3). Several factors are likely to drive continued rapid
growth of green bond markets, but government policy
is needed to ensure the potential of this market is fully
realised and barriers do not get in the way.292
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Box 22
Case studies on green bonds
In India, the first corporate green bond was issued
by Yes Bank in February 2015. The US$161.5 million
(INR 10 billion) bond will finance renewable energy
projects. Following the success of the Yes Bank issue,
the Export-Import Bank of India issued a larger
US$500 million green bond. The green bond will
finance renewable energy and transport projects.
India was first of the biggest emerging economies to
issue green bonds, ahead of China.293
China is now a leader in the labelled green bond
market – the largest country of issuance to date in
2016. It has announced it will issue US$46 billion of
labelled green bonds in 2016.
The BRICS New Development Bank, founded by
Brazil, Russia, India, China and South Africa to finance
sustainable development in emerging markets and
developing countries, commenced operations in 2016.
It has already made several loans; its first bond issue
will be five-year yuan-denominated green bonds, and
will be used to finance sustainable energy projects. Its
first loans are US$300 million to Brazil, US$81 million
to China, US$250 million to India and US$180 million
to South Africa; all are on renewable energy.294 Future
bond issuance could be in local currencies to help local
investors avoid exchange rate risk.

There is a role for the public sector to create and
develop a market for green bonds to tap into investor
demand and ensure the market meets its potential.295
To facilitate the market, common standards for green
bonds should be agreed internationally.
In addition to stronger and uniform standards (see
Section 3), a number of factors could help to drive
future growth of green bonds markets: successful
implementation of the Paris Agreement, the success of
green bond issues to date, tighter spreads compared
to other bonds, and growing interest from emerging
markets keen to grow local green bond markets.296
Green bonds could also benefit from investors’ growing
desire to publicly demonstrate a commitment to the
environment. There is potential as well for issuers in
the US$600 billion unlabelled “green” bond market
(where bond proceeds are invested in green projects
but are not labelled green) to shift to issuing explicitly
labelled green bonds. Integrating credit ratings
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and third-party “green” ratings could be a way to
streamline the market and facilitate mainstreaming
of green aspects in bond markets based on tools that
private investors are familiar with.
YieldCos, which own portfolios of low-risk, long-term
projects, are equity vehicles that can go a step further
than bonds by effectively bundling equity and debt
together in one package. By bundling projects together,
the project finance premium for single projects
can be avoided or reduced. The first renewablesfocused YieldCos went public in 2013, though similar
funds have existed for longer; in 2015 there were 15
renewables-focused YieldCos in the US, Canada and
Europe, with a total market capitalisation of well over
US$20 billion.297
YieldCos and similar closed-end investment funds
(the terminology varies across countries) are publiclytraded companies that own portfolios of operational
renewable energy projects, paying dividends to
shareholders from the projects’ revenues. Most funds
aggregate solar and wind assets. Some also include
hydropower, biomass and cogeneration assets. Most
YieldCos have been created by renewable energy
developers, selling their projects into the YieldCo
upon completion. For an investor, a YieldCo or similar
pooled investment vehicle can be a way to achieve the
same cash flow that would come from directly owning
a renewable energy project, but through a liquid,
publicly traded instrument.
Because these instruments are exchange-traded, they
avoid some of the liquidity risk and transaction costs
associated with direct clean energy investments; they
therefore have the potential to open up clean energy
infrastructure investments to a wider range of investors,
increasing the supply and reducing the cost of capital.
However, neither green bonds nor YieldCos are
without drawbacks: as noted in Section 3, there
are some questions about the extent of emission
reductions from green bonds backed by larger
institutions, and YieldCos do not yet have a long track
record from which to judge their performance. Some
of the larger YieldCos have developed an expectation
of rapid future growth, making them possibly riskier
investments. Still, the growing market for these
instruments shows there is high demand among
private investors for liquid investment opportunities
in clean energy. Scaling up the use of pooled
investment vehicles and extending their use across
different markets and technologies appears to be a
promising strategy to draw more private investment
into clean energy.298
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4.3 Boosting investment in
innovation
Investment in research, development and deployment
(RD&D) can encourage innovation, help to overcome
incumbent technology advantage, and lower financial
risks associated with investment in existing or new
clean technology, thus reducing the upfront costs of
energy infrastructure.299 Over the next 15 years, when
key infrastructure systems will be built and locked in
for decades, a pressing challenge is to rapidly deploy
existing state-of-the-art technologies and business
models or those that can rapidly be demonstrated
at commercial scale, even as we also invest in nextgeneration technologies for the longer term.
There is an urgent need to scale up RD&D investment
and create a culture of innovation across the energy
system. Energy-sector public RD&D is less than half
what it was in the late 1970s in real terms, and still
often goes to fossil fuel exploration and production.300
Previous recommendations from the Global
Commission were that R&D for clean energy should be
tripled to well over US$100 billion a year by the mid2020s.301 To be effective, a scaling up of R&D spending
on clean energy should be accompanied by a phase-out
of public R&D spending on fossil fuels.
Sustainable energy innovation requires significant
expenditures and a wide variety of expertise,
so investments here are particularly conducive
to collaborative governance. Indeed, over the
last two decades, the number of global publicprivate partnerships for energy RD&D has grown
exponentially.302
Smart and collaborative R&D investments can be
particularly powerful at the multi-country or global
level. A long-standing example is the IEA’s Technology
Collaboration Programmes (TCPs, also formerly called
Implementing Agreements). There are now 39 TCPs,
involving about 6,000 experts from government,
industry and research organisations in 51 countries,
covering a wide range of clean energy technologies
and practices, including energy efficiency, renewable
energy and energy storage or battery technologies
as well as state-of-the-art fossil fuel and nuclear
technologies.303 They develop and share knowledge
across borders and identify and build on synergies
in their research. Since 2007, non-IEA member
countries, including China and India, have increased
their participation.304

TCPs help achieve economies of scale and promote
knowledge diffusion and collaboration.305 A recent
analysis using nearly 40 years of patent data from
33 OECD countries found that bringing researchers
together through TCPs boosts co-invention on
wind and fuel cells, and especially on biofuels, solar
photovoltaics and carbon capture and storage. What
kinds of environmental policies are in place can
also matter. Key features include stringency and
predictability as well as flexibility – that is, policies
that are not prescriptive but give firms incentives to
look for the best technology solutions.
Several other multi-partner, public-private global
initiatives have recently launched and are working to
boost R&D and deployment with climate change as a
central theme. Examples include:
•

Mission Innovation, with 21 members
(including Australia, the US, the UK, Brazil,
Chile, China, the EU, Indonesia, India, Japan
and Mexico) committing to doubling public
investments in clean energy research and
development over the next five years.306

•

Bill Gates’ Breakthrough Energy Coalition,
which brings together 28 major individual
investors from 10 countries, with a collective net
worth of more than US$350 billion, to provide
capital for research on high-risk but promising
clean energy technologies.

•

The Global Innovation Lab for Climate
Finance supports the identification and piloting
of cutting-edge climate finance instruments
that can drive investment and unlock new
opportunities for renewable energy, energy
efficiency, and adaptation efforts in developing
countries. In just over a year of operation, it
has already directed more than US$500 million
to these areas in developing countries, and its
model has been replicated in India with the India
Innovation Lab for Green Finance.

•

Finance for Resilience (FiRe), managed by
the Climate Policy Initiative, is a platform used
to crowdsource funding for ideas that accelerate
finance for clean energy, low-carbon infrastructure
and sustainable cities. The platform targets largescale ideas which aim to generate investment of
over US$1 billion per year.
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Bilateral collaborations are also making an impact. The
US-China Renewable Energy Partnership, for example,
was launched in 2009 to increase the deployment
of renewable energy technologies, improve energy
security, and expand business opportunities in both
countries. Similarly, the US-India Partnership to
Advance Clean Energy (PACE), also launched in 2009,
has worked to decrease barriers to the deployment
of wind and solar power, thus growing the Indian
market for clean technologies and services.307 Building
on this experience, in June 2016 the US and India
announced a strengthened and expanded partnership
to advance clean energy, including access to off-grid
solar energy.308
In developing countries, decentralised renewable
energy systems can far more rapidly bring modern
energy services to rural areas and even to the urban
poor than investment in a central grid. Efforts are
needed to test and disseminate different business
and finance models, such as pay-as-you-go solar, to
learn what works best in each setting (see discussion
in Section 4.2). Companies such as Tesla continue
to push new clean technologies forward while social
enterprises such as Mobisol, M-KOPA, Solar Now
and Greenlight Planet309 accelerate rapid diffusion

of new technologies and business models to finance
them. Greater public-private collaboration can
accelerate investments and diffusion, particularly
in lower-income countries (see also discussion on
impact investors below). The expanded use of patent
pools, including financing and technical support for
these, can also help to make low-carbon and climateresilient energy technologies available to lower-income
countries, and ensure they have the capacity to adopt
and adapt them.310 Rather than belatedly adopting
technologies developed elsewhere, often at significant
expense, emerging and developing countries can seize
the opportunity to develop their own, locally-adapted
solutions, which can in turn help lower emissions,
improve resilience and overcome poverty. As a form
of South-South cooperation, solutions like mini-grid
systems can be developed, exported, and shared with
other developing countries.311
Leadership and investment from infrastructure
corporations will also be essential to drive innovation,
including in business models that can drive
breakthroughs for rapid dissemination of new products
and technologies and create new markets. Some
emerging initiatives offer promise (see Box 23 below).

Box 23
GE’s Ecomagination 312
GE’s Ecomagination is a striking example of corporate innovation in environmental sustainability. 2015 marked its 10th
anniversary, with a cumulative US$17 billion in cleaner technology R&D spending that has generated US$232 billion in
revenue while reducing corporate-wide GHG emissions by 12% and freshwater use by 17%. The company has pledged to
accelerate its actions to spend another US$10 billion in cleaner technology R&D by 2020 and achieve cumulative GHG
emission and water reductions of 20%.
Ecomagination now includes a range of innovative partnerships, notably with Intel, Walmart, Masdar City, Statoil, Total,
the mining and oil company BHP Billiton, and the water engineering company MWH Global. Many of these partnerships
focus on reducing the emissions and energy intensity of industrial operations. In the case of Walmart, the goal is
commercial applications at scale, where the partnership focuses on developing and demonstrating next-generation
energy efficiency, renewables and digital solutions.
With results documented by an external auditor, the initiative has been more than just a research venture for clean
energy and related digital technologies. Ecomagination has also helped to transform the company, setting out a vision
that has helped to make it one of today’s leading green brands.

Right photo credit: Mariana Gil/EMBARQ Brasil
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By 2050, two-thirds of the global population will live in cities,
and over 70% of the global demand for infrastructure over the
next 15 years is expected to be in urban areas.313
This means that how cities develop is important both
for growth and for climate change. The Sustainable
Development Goals recognise the centrality of future
urban development to achieving sustainability goals,
in setting out Goal 11 to make cities inclusive, safe,
resilient and sustainable.
Given the rapidity of urbanisation and the long-lived
nature of urban infrastructure, the decisions made
today by national and city decision makers – in
partnership with private investors – will determine our
economic future and climate security for the second
half of the century. According to recent research, the
urban infrastructure investment decisions taken just
over the next five years will determine up to a third of
remaining global carbon budget.314
With growing numbers of poor people now
concentrated in urban and peri-urban areas,
investment in better urban infrastructure – designed
to meet the needs of the poor – can also offer huge
resilience dividends. This includes providing access
to electricity and clean water, alongside of building
schools and health clinics where the broader benefits
of a sustainable infrastructure agenda include
helping to keep children healthy and in school
while building better livelihoods for their parents.
Sanitation systems and sewers also build resilience,
because during floods, lack of adequate sanitation
is closely linked to disease outbreaks. Public transit,
district heating and building efficiency also all have
poverty reduction benefits for the poor because they
increase access and reduce costs of services to the
poor, while also providing global benefits by reducing
greenhouse gas emissions and future climate risk.
Finally, improved flood management systems build
resilience for all, but will disproportionately benefit
the most vulnerable populations, including the
urban poor who often settle in flood plains. Getting
infrastructure right in cities is fundamental if we are
to build future prosperity, reduce poverty, strengthen
resilience to climate change and extreme events and
reduce greenhouse gas emissions and pollution.
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Why urban infrastructure needs to
be sustainable
In many countries, urban development has followed a
sprawling, inefficient model that leads to congestion,
car-dependency, high resource use and high GHG
emissions. Yet an alternative is starting to emerge –
one focused on compact, connected and sustainable
urban growth to create cities that are economically
dynamic, vibrant and healthy. Such cities are more
productive, socially inclusive and resilient, as well
as cleaner, quieter and safer. It is a win-win for the
economy, the people and the environment.
Investing in sustainable urban infrastructure
that supports compact, connected, resilient and
sustainable growth in cities could yield high returns
on multiple levels:
•

Compact urban development could reduce global
urban infrastructure requirements by more than
US$3 trillion from 2015 to 2030, and favour public
transport over dependence on personal motorized
transportation, which in turn limits GHG
emissions and improves local air quality.315

•

Investing in public transport, building efficiency
and better waste management could save cities
around US$17 trillion globally by 2050 (based
on energy savings alone) and further reduce
emissions and build resilience.316

By contrast, development through sprawl raises the
costs of infrastructure and consumer goods, needlessly
emits GHGs, and contributes to unsafe roads and poor
health. Sprawl is estimated to cost the US economy
alone more than US$1 trillion every year.317
Building urban resilience is complex, particularly for
rapidly growing cities but it is increasingly part of the
agenda for cities around the globe. The more resilient a
city is to shocks and stresses, the greater the likelihood
that the city will “bounce back” to its normal state and
citizens will resume their lives and livelihoods with
the least loss to property and life.318 Cities can increase
their resilience each time a shock or stressor affects
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them by “building back better” to be more prepared for
future events. Low income countries in particular are
facing the challenge of pursuing development pathways
(including substantial investment in infrastructure)
while facing growing adverse impacts of climate change.
Ensuring that investment in infrastructure takes climate
change risk into account, including higher risk from
natural hazards such as extreme temperatures, floods
and droughts, will determine its sustainability. On
the other hand, poorly constructed infrastructure in
rapidly urbanising areas intensifies climate risks and
vulnerability to climate impacts.
Many cities are also working hard at sharing what
has worked and what has not, and learning from each
other. For instance, Rotterdam is helping city officials
in Ho Chi Minh City, which is topographically similar,
create and implement a Climate Adaptation Strategy
through the Connecting Delta Cities Network and
develop financial resources and technical capacity.319
Global networks like the C40 Cities Climate Leadership
Group, the Connecting Delta Cities Network and
CityLinks can play a major role in this.

Demand for sustainable urban
infrastructure
The expected rapid growth in urban population will
be most pronounced in emerging and developing
countries, along with expected growth in economic
output, energy consumption and carbon emissions.
This growth will be led by large and fast-developing
cities in emerging and developing economies,
particularly in China, India, Southeast Asia and
sub-Saharan Africa.
Rapid urbanisation will create significant demand
for infrastructure and in urban areas, where the
local benefits are near-term and visible, there is
demand to make that infrastructure sustainable.
Urban infrastructure investment is expected to make
up roughly two thirds of the total investments in
infrastructure to 2030, about US$4.1–4.3 trillion
per year.320
These estimates still do not consider the investments
needed to adapt urban infrastructure to climate
risks, which is crucial. With their dense populations
and, particularly in developing countries, often large
clusters of people living in marginal areas, cities are
highly vulnerable to climate change and extreme

weather events. The risks are especially great for the
75% of the world’s large cities that lie on a coastline
and are thus exposed to sea-level rise and storm
surges.321 Estimates of capital costs required for urban
infrastructure adaptation range from US$11–20
billion per year,322 to as much as US$120 billion per
year by 2025–2030,323 indicating deep uncertainty on
the numbers.

The supply of urban infrastructure finance
Despite the critical importance of infrastructure
for urban development, financing smarter, more
sustainable urban infrastructure remains an immense
challenge, particularly in emerging and developing
economies, and particularly when it comes to largescale projects. Competitiveness, population and
business growth, and public safety drive infrastructure
finance demand, though the sources of finance vary as
do the specific trends that shape its supply.
Finance for sustainable urban infrastructure is
hindered by many of the same barriers faced by
sustainable infrastructure in general, including market
failures, short-term thinking, and a lack of bankable
projects and capacity at the urban level to prepare
projects. Many cities around the world are constrained
in their ability to retain local revenue sources, take on
debt, invest in major projects and engage in publicprivate partnerships. Many projects are also hampered
by the fact that they involve public goods. The scale
of the capital investments – especially for transport
systems such as bus rapid transit (BRT), light rail,
and underground rail systems – often far exceeds the
ability of national and local governments. However,
when public capacity to partner with the private sector
is in place, public financing can crowd in private
finance and investment and enabling conditions can
incentivise it. In developing countries, international
development finance can play a key role.
There are also financing challenges that are specific to
urban infrastructure (see Table 4). National and local
policies may not always be aligned, creating conflicts
and, for investors, regulatory uncertainty. Cities often
have limited capacity to plan, budget, and ability to
secure finance for and oversee such large projects. As
indicated in the sub-sections that follow, a number of
opportunities exist to address these challenges.
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Table 4
Supply of sustainable urban infrastructure finance: drivers and trends

Public sector

Sources

Drivers and trends

National governments and
development banks

Serious budgetary deficits, significant debt levels and reduced
spending on infrastructure in advanced economies, but rising
investment in emerging and developing economies
Limited capacity and expertise related to sustainable urban
infrastructure and land use planning
Lack of clear policies or defined standards for sustainable
infrastructure projects
Limited policy alignment across the national to local levels.
Where policy alignment and standards for environmental
sustainability are not in place, this constrains viable funding
models to ensure recovery of capital costs

Municipal budgets

Constrained by limited institutional capacity to raise funds to
finance infrastructure, including limited fiscal capacity to collect
taxes and limited access to debt or equity markets

Local, public access to capital
markets and debt financing:

Intra-governmental partnerships to tackle challenges of
creditworthiness

• Municipal green bond markets
• Investment platforms

Private sector

Limited local public finance, sometimes combined with national
or external public resources, to catalyse private investment (e.g.
via investment platforms)

International development finance,
including official development
assistance (ODA)

Demonstrated potential for provision of both financial and
technical assistance in sustainable urban infrastructure

Private finance

Limited participation from private sector investment in
sustainable urban infrastructure but the potential exists

• Commercial banking and local

capital markets loans
• Green infrastructure bonds
• Securitisation/equities
• Public-private partnerships
• Privatisation

Rising share of sustainable urban infrastructure in development
portfolios, but still relatively modest. Growing engagement
and awareness of development cooperation providers but the
capacity and expertise is lacking within these institutions to
constrain relevant investments and activities

Participation is constrained by limited expertise and experience
with municipal infrastructure and unfamiliarity with local policies
and business environments, which in turn requires extra due
diligence and raises transaction costs
(Mis)alignment of policy incentives for private engagement – for
instance, taxation or pricing of resource use, land or assets that
do not value energy or resource efficiency ranging from energy
efficiency in buildings or watershed protection
Absence of responsible investment codes or mandatory
obligations to disclose the climate performance of infrastructure
projects
Difficulty to predict and guarantee revenue streams (e.g. public
transport; regulated water markets)
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In the three sections that follow, we examine how the
three key action areas discussed in Section 2 apply to
sustainable infrastructure in cities.

5.1 Addressing the fundamental
price distortions
Fossil fuel subsidies, property and other taxes, and
other price distortions often incentivise inefficient,
high-carbon land use and infrastructure, for example
by promoting urban sprawl and artificially reducing
the cost of using private vehicles. By making it easier
and more inexpensive to commute long distances in
private vehicles, these price distortions also reduce
public transport use. Germany, for example, spends
about €6 billion (US$6.60 billion) per year on a
commuter tax allowance, and subsidies to company
cars in OECD countries are estimated at €19–34 billion
(US$21-37 billion).324 Fuel subsidies also discourage
adoption of low-carbon and fuel-efficient vehicles. The
average car in the Middle East, for example, uses 60%
more fuel per kilometre than the average car in the
OECD, due in part to high subsidies for petroleum.325

Evidence suggests that higher fuel prices could lead
to more compact urban development. For example, in
the US, a 10% increase in fuel prices was found to lead
to a 10% decrease in construction in locations with
relatively long commutes.326 Land use regulations such
as density standards and parking requirements can
also influence the compactness of a city.
Sustainable urban transformation requires reforming
environmentally harmful subsidies and aligning
fiscal policies to stimulate investment in sustainable
infrastructure, land use and innovation. Key targets for
reform include subsidies for car use, such as company
car and parking tax credits, as well as subsidies for
petrol and diesel (see Box 24). Some of these policies,
which have large implications for urban areas, require
national-level action.
National and local governments are increasingly
working together to align fiscal policies and reform
regulations to attract financing for sustainable urban
infrastructure. Adjusting policies can both incentivise
changes in corporate and consumer behaviour to take
account of sustainability. They can also give a much-

Box 24
Internalising the external costs of air pollution on human health and productivity:
The case of diesel
Urban smog has large human health costs in major cities around the world. Use of individual and freight vehicles in cities
is a major source of air pollutants (particulate matter, or PM, and nitrogen oxide) that lead to hazardous urban smog. In
Beijing in 2014, motor vehicles were found to produce 20–22% of PM2.5 emissions, which are particularly harmful to
human health.327 Regulating car use in Beijing has had good results: restricting the number of cars on the road since 2008
has driven the concentration of particle air pollution down by 31%, and reduced asthma-related doctor visits by 50%.
These regulations have also encouraged ridership of the growing public transit system in Beijing.328
An example of misalignment in tax policy is the difference between tax rates on diesel and gasoline for road use in many
countries. As compared to gasoline, diesel emits higher levels per litre of harmful local air pollutants such as nitrogen oxide,
sulphur dioxide and particulate matter, as well as carbon dioxide. This implies that the level of tax for a litre of diesel should
be higher than that for a litre of gasoline, to reflect relative environmental costs. Yet OECD analysis shows that diesel fuel
is taxed at lower rates than gasoline, both in terms of energy and carbon content, in all but one of 34 OECD countries: the
US.329 This difference is not justifiable from a human health, environmental or economic perspective.330 Indeed, diesel air
pollution kills more people in France each year than road accidents. Diesel vehicles are often more fuel-efficient, but this
means that social costs such as congestion, noise, accidents and infrastructure wear are higher per litre than for gasoline.
In urban areas, the health effects of high penetration of diesel vehicles are particularly harmful. The benefits of reducing
the health burden from diesel fuel in urban areas use suggest an urgent need for governments to revisit regulations and
policies in place for diesel vehicles, including those policies in OECD countries that favour diesel viehicles.331
See also Box 18 in Section 4 on PM2.5 and the full costs of fossil fuels.
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needed boost to local revenues, and thus improve the
local balance sheet, help close deficits and boost local
creditworthiness (see below). They can also directly
enable increased public investment in sustainable urban
infrastructure, including for upgrades and maintenance.
National, regional and city-level infrastructure funding
can be redirected away from traditional high-carbon
and sprawling urban development. This would
significantly reduce the investment gap and release
funds for sustainable urban infrastructure, such as
mass transit. For example, Bogotá’s BRT system was
partially financed by funds that had initially been
allocated to urban highway programmes. Similarly,
Curitiba, Brazil, is converting a highway into a BRT
corridor, complemented by higher-density, mixed-use
spaces and green areas – an investment of US$600
million.332 This type of affordable and accessible public
transport benefits the urban poor by providing access
to jobs, education and wider economic opportunities
with less spending on transport. In Brazil, for example,
lower-income households in more compact cities only
spend 10% of their income on transport, which is much
lower than the national average.

Leveraging existing assets at the city level:
land-based financing and user charges
Cities can leverage the value of their existing assets,
mainly land and property, to generate revenue for

smarter, more sustainable infrastructure investment
and to correct market distortions.
User charges and fees can encourage the use of
more sustainable infrastructure and are also a way
to raise money for infrastructure maintenance and
upgrades. They are most suitable for infrastructure
amenable to the collection of charges and fees, such
as transport and utility infrastructure. One prominent
example at the urban level is congestion charges,
which can effectively reduce car use and promote
public transit by charging for driving a vehicle within a
charging zone at a specified time period. This reduces
the traffic flow, encourages public transport use,
and reduces GHG emissions and local air pollution.
London, Milan, Stockholm, Seoul and Singapore have
successfully implemented congestion charges and
achieved some excellent results in reducing travel
time, emissions and accidents (see Table 5), while
raising capital for improvement of public transport
infrastructure. Beijing and other Chinese megacities
are planning to implement similar congestion charges.
Well-designed utility fees for energy, water and
waste will also raise finance for urban infrastructure
while incentivising energy savings and encouraging
sustainability.
Property taxes and similar levies, when designed
to favour compactness and connectivity in cities,
encourage investment in sustainable infrastructure

Table 5
Effects of congestion charges in two European cities
Emissions

Travel

Safety

Economics

Accidents

Surplus7
per year
(million
US$)

Hours
saved per
day

Travel
Volume

Travel
times

Public
transit
ridership

London1

-21%3

-30%

+18%

-16.4%

-13.4%

-15.5%

-33%5

110–150

12,000

Stockholm

-20%4

-33%

+5%

-13%

-8%

-13%

-(9-18)%6

80

30,000

CO2

NOx

PM10

Source: van Amelsfort and Swedish, 2015.333
Notes: 1. The Congestion Charge in London is an £11.50 (US$15) daily charge for driving a vehicle within the charging zone between
07:00 and 18:00, Monday to Friday. 2. The congestion tax is different depending on the time of the day in Stockholm, but the maximum
amount payable per day is SEK 105 (US$12) per vehicle on weekdays; 3. Change in travel volume over 2003–2008. 4. Change in travel
volume across the cordon. 5. Change in number of accidents over 2003-2014; 6. Inconclusive from measurements, but from modelled
impacts 9–18% reduction of accidents anticipated for different roads. 7. Surplus refers to how much worse or better off all travellers are
when introducing charging for society as a whole – the charges are not lost, but become revenues and can be spent on creating benefits for
citizens somewhere else in the economy.
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and discourage urban sprawl; they also generate longterm revenues for infrastructure maintenance and
expansion. In most emerging economies and developing
countries, property taxes contribute a small percentage
of local revenue, and they are also under-utilised in
many developed countries (e.g. Europe). Property tax
reforms can increase local revenues. For example,
Bangalore started a series of schemes to improve the
assessment of property taxes in 2000. Within the
first year, its property tax collection increased by a
third.334 In most OECD countries, property taxes are
local governments’ main source of revenue, though in
most North American cities (such as Toronto and New
York City)335, the property tax rates favour residential
single-family homes over multi-residential properties,
providing disincentives to good urban density.
Development-based land value capture can help
cities generate revenues for transit infrastructure, both
for the initial investment and long-term operation
and maintenance, while also promoting compact
and transit-oriented urban development. This can be
done either by taxing the increased value of land due
to public spending on infrastructure servicing it, or
through specific levies designed to recover the costs
of infrastructure (e.g. betterment levies – see below).
Successful examples are found in both advanced
economies (including in Hong Kong, Tokyo, London
and New York City) and emerging economies (such as
in Delhi, Nanchang and São Paulo). One of the most
successful case studies of development land value
capture is Hong Kong’s “Rail plus Property” model.
This model allows both government and the developer/
operator of the Mass Transit Railway network to
capture the increase in property values along transit
routes while maintaining the dense and efficient urban
form. The Mass Transit Railway has over 4 million
passenger trips a day, and in 2012 generated a net
profit of US$869 million for the operator (which has a
77% government ownership share) as a result of high
ridership and efficient operation. The government
also received significant financial returns on its overall
investment – about US$18 billion over 25 years from
1980 to 2005 – while maintaining a compact and
connected city.336
Many rapidly growing cities in emerging economies
and developing countries, such as Nanchang and New
Delhi, have favourable conditions for developmentbased land value capture, including strong economic
growth, expanding urban population, rising incomes,
and increasing motorisation and congestion. These
conditions all cause land value to appreciate,
particularly near transit stations. São Paulo, for

example, has raised more than US$1.2 billion in six
years using related instruments. Land value capture
schemes also require strong institutional capacities in
local government.
Betterment levies can not only help recover the cost
of sustainable infrastructure after it has been built,
but also can be used to fund expansion or upgrading
of infrastructure. For example, Colombia established
a contribución de valorización (contribution to
betterment) in the early 1990s that has helped
significantly to finance infrastructure in Bogotá,
including funding about US$1 billion of public works
between 1997 and 2007, and almost half of the
arterial road network that includes the bus lines and
dedicated stations of the city’s BRT system.337 In recent
years, Bogotá has simplified the betterment levy into
a general infrastructure tax by collecting citywide
valorisation fees to finance urban infrastructure
improvement. Betterment levies require strong
institutional capacity of local governments: not only to
collect taxes and manage projects, but also to clearly
calculate and communicate the potential economic and
environmental benefits of any infrastructure project to
property owners.
Land sales and leases of government-owned
property offer a one-off opportunity to generate
upfront capital for sustainable infrastructure
investment. In countries that do not have an effective
land valuation system, land sales are mostly auctionbased. For example, Cairo raised US$3.12 billion
through the auction of 3,100 hectares of desert land
for a new town in 2007. The amount generated was
about 117 times greater than Egypt’s total property
tax revenue, and about one tenth of Egypt’s annual
national revenue. The funds are being used to
reimburse costs of internal infrastructure and to
improve road connectivity in the Cairo metropolitan
area. Similarly, an auction of 13 hectares of land in
the new financial centre in Mumbai generated US$1.2
billion in 2006, more than 10 times the total fiscal
spending of the Mumbai Metropolitan Regional
Development Authority in the previous year.338 The
funds are being used primarily to finance metropolitan
regional transportation projects. While a potentially
useful mechanism to raise upfront resources for
smarter urban infrastructure, land sales require a
coherent legal framework, strong institutions and
enforceable property rights to ensure the effectiveness
as a financing instrument. Moreover, once the land is
sold, it can be challenging to incentivise sustainable
infrastructure development and incorporate its
development into integrated city planning.
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Leases can leverage finance for new infrastructure
assets that are systematically tied to a city’s land use
plan by allowing developers to lease governmentowned land for construction, but with conditions
attached. This is used extensively in China. This
approach makes it possible to specify sustainability
targets, such as establishing energy efficiency targets
through rental agreements.

5.2 Strengthening investment
frameworks, institutional capacity
and policies
There is large potential to enhance sub-nationallevel institutional capacity to plan better, generate
revenues, direct public investment and attract
private investment to meet the growing demand for
sustainable infrastructure in cities. City authorities
will have more influence and impact when they are
recognised and supported by their counterparts in
national government.

Promoting institutional and fiscal reforms
to improve coordination and support local
investments
Localising public investment decisions can unleash
knowledge and creativity for change, but this can
only be achieved if there is good coordination within
governments and across levels of government,
including on funding, financing, investments and
increasing sustainable procurement. Often cities
receive very limited funding, and national and stateor province-level legislation may also restrict the city
government’s power and its ability to raise revenue.
When infrastructure challenges extend beyond a
city’s administrative boundaries, collaboration is
also crucial, as planning for and funding solutions
will need to involve governments across the greater
metropolitan area.
At the national level, a key first step to filling the
finance gap for sustainable urban infrastructure is to
align fiscal systems to ensure they can respond to and
meet cities’ needs. It is also essential to build capacity
at the local level to support transformative planning
approaches and private sector engagement.
At the regional and subnational scales, integrating land
use planning with infrastructure planning is a central
tool to improve coordination and outcomes. For
example, it is important to manage urban expansion
in a way that limits the need to drive private cars and
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promotes safe, affordable, accessible and sustainable
transport systems.339 It may also be necessary to
consider land use needs for distributed renewable
energy systems, and/or to consider the need for flood
risk management infrastructure, including buffer
zones along rivers and on coastlines, when developing
land use plans and regulations.
One effective strategy is to integrate land use and
transportation planning. This can be done through
sector-specific, metropolitan-level agencies, such as
in Singapore (see Box 25) or with London’s Transport
for London, or through an agency that integrates
all elements of urban growth, such as the Instituto
de Pesquisa e Planejamento Urbano de Curitiba
(IPPUC) in Brazil. The IPPUC prioritises mixed-use
development and dedicated high-capacity bus lanes,
the backbone of Curitiba’s successful BRT system.
Key factors in IPPUC’s success include an ability to
leverage dedicated funding sources and a long-term
vision, which has been supported by a succession
of civic leaders. Another example of integration is
Denmark’s “Station Proximity Principle,” which
requires new offices over 1,500 m2 to be located within
600 metres of a rail station, reinforcing Copenhagen’s
efficient, compact urban form.
Several developing countries have been able to
overcome structural bottlenecks and create an
effective investment system for more sustainable
urban development. For example, Colombia’s
decentralised model with relatively linked up planning
authority and funding has worked effectively (see Box
26). However, in most countries, structural problems
and lack of coordination between levels of government
and across municipalities in the same region often
constrain the levels of public investment, especially
at subnational levels.
Development cooperation, including through
multilateral development banks and other development
finance institutions, can play an important role by
providing technical assistance to national and local
governments on long-term integrated land use and
infrastructure planning. The Asian Development
Bank (ADB) Future Cities Programme, for example, is
looking to develop long-term engagement with cities
in the context of an integrated plan that considers
environmental, social, and economic infrastructure
and investment priorities.340 Through bilateral
development cooperation, Germany also has made a
strong commitment to climate-smart infrastructure
and development.341
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Box 25
Integrated land use and transport planning: Examples from Singapore and Parkmerced,
San Francisco342
Singapore‘s Land Transport Authority (LTA) is an excellent example of the benefits of integrated land use and transport
planning. Established in 1995 under the Ministry of Transport through the merger of four government agencies, it
achieved a high degree of integration by removing administrative boundaries. The LTA is responsible for planning,
operating and maintaining land transport infrastructure and systems, including road safety, vehicle licensing and
electronic road pricing.343 In order to reduce carbon emissions, the LTA constantly improves and expands its current
public transport network, complementing it with parking policies and electronic road pricing. This has led to a shift from
private to public transport use over recent years. In 2012, 63% of trips during morning and evening peak times were on
public transport, up from 59% in 2008. To increase this number even further, the LTA aims to make the transport system
even more accessible and competitive. By 2030, the goal is for 80% of households to be within a 10-minute walk of a train
station, 85% of public transport journeys (less than 20km) to be completed within 60 minutes, and 75% of all journeys in
peak hours to be via public transport. The LTA’s investments mainly stem from government grants and operating income,
such as management fees from the government.
In San Francisco, the Broadscale Group has established a first-of-its-kind partnership with Uber to bring Car Free Living,
a multi-modal transportation program, to Parkmerced, a large residential community. The business model is being tested
here and could ultimately be rolled out, if successful, to communities and developments around the world. The program
incentivises urban dwellers to use public transit and an array of new mobility services instead of a private car – benefiting
residents, property owners, and cities at large. Broadscale Group is a new model of investment firm working with leading
corporations and other strategic partners to invest in and commercialise promising market-ready innovations, in this case
it is operationalising a new form of integrated urban development and land use planning. The aim is to test the approach,
and as appropriate to learn from it, replicate it and deploy it globally.344

Prepare project pipelines for sustainable
urban infrastructure

the capacity and skills of city officials and share new
knowledge globally.

Cities often need to build institutional capacity and
expertise to prepare and package infrastructure
projects into attractive bankable projects for private
investors. International support and technical
assistance are very valuable in helping cities to
strengthen infrastructure project preparation. For
example, the Cities Development Initiative for Asia
(CDIA) is supporting mid-sized Asian cities to prepare
bankable infrastructure projects and bridge the gap
between their development plans and implementation.
With CDIA’s assistance, more than US$5 billion of
large-scale urban infrastructure investments are
under development at a cost of around 0.25% of the
investments under preparation. The C40 Cities Climate
Leadership Group also set up C40 Cities Finance
Facility (CFF) to support focus cities in developing and
emerging countries to prepare and deliver sustainable,
low carbon and climate adaptation projects. The
CFF aims to unlock US$1 billion of new low-carbon
and resilient infrastructure in developing country
megacities, while simultaneously working to build

Spatial and infrastructure planning also needs to be
significantly strengthened, at both the national and
local levels, and coordinated between them. The World
Bank estimates that only 20% of the world’s largest
150 cities have the basic analytics for low-carbon
urban planning,345 which in turn limits their ability
to build viable project pipelines within a broader
system perspective. A large number of developing
countries where rapid urbanisation is taking place lack
national plans to manage or guide urban expansions.
Misalignment between national and local governments
in urban planning further complicates the problem.
Coordination between national and city policy
frameworks (“vertical” governance) is critical for
effective and strategic land use and transport planning
(see Box 25) as well as for project preparation. India,
for example, recently developed a National Urban
Transport Policy, integrating transport and land
use planning as a single strategic goal. The central
government covers half the costs of preparing
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integrated transport and land use plans.346 South
Africa, meanwhile, has used national legislation to
create an Integrated Development Plan (IDP) that
provides an overall framework for development
for local municipalities and coordinates national,
provincial and local government policy. The IDP takes
into account economic, social and environmental
considerations for the area as a whole, including what
infrastructure is needed and how the environment
should be protected. This helps local municipalities
build capacities in planning and deliver sustainable
infrastructure projects while attracting additional
funds – for instance, from national government and
the private sector.347

Boost public investment
The scale of necessary sustainable urban infrastructure
investments, which have large public good
characteristics, underscores the need to boost capacity
for public investment at local levels.
Raising public investments to meet growing demand
from urbanisation will benefit from devolving some
of the authority for planning and revenue raising to
subnational governments and by improvements in tax
administration as well as by broadening the tax base.348
A large number of fiscal measures are available to
strengthen the balance sheet and generate revenues to
support sustainable urban infrastructure investment,
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because as noted above, local governments often
earn most of their revenue from local property taxes.
However, national and subnational governments will
need to work closely together to align policies.
The extent to which local revenues and budgets can
cover sustainable infrastructure investments varies
widely. In advanced economies, local governments are
responsible for an estimated 70% of public spending
in urban areas and roughly 50% of public spending
on the environment and infrastructure, with the
other share often occurring in partnership with other
levels of government.349 In Latin America, a 20-year
decentralisation trend has strengthened the fiscal
bases for cities while helping to improve governance
and building capacity for environmental innovation.350
In Africa and Asia, however, a high proportion of
urban governments still have very limited investment
capacities, as most of their limited budgets go to
salaries and other recurrent expenditures.351 There are
large national differences in annual expenditure per
person by local governments, ranging from more than
US$6,000 in some high-income nations to less than
US$20 in most low-income nations.352 For cities in
low-income countries, external development finance is
likely to be a key to bridge the gap in expenditures.
Subsidies and grants, in the form of national-local
financial transfers may also help to boost local
investment and sustainable growth as part of an
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economy-wide national effort. One example of this is in
the US, where the federal government provides grant
funding to state and local governments to support
infrastructure investment, historically covering about
15% of overall investments, as well as favourable tax
treatment of debt financing accessed by these same
local governments.353

Increasing access to capital for
investment
Filling the financing gap for sustainable urban
infrastructure will require both public and private
investment. There are multiple ways to attract private
investment, including through fiscal measures,
improving creditworthiness, municipal green bonds,
resource pooling, and investment platforms.
Fiscal measures can also be designed to explicitly
incentivise private investment. One example would
be to ensure favourable tax treatment of municipal
bonds that help finance local sustainable infrastructure
investments (see below).
A key to accessing capital markets is to improve
the creditworthiness of municipal governments.
Improving creditworthiness can allow cities
to both access commercial capital markets and
special donor funds for loan-based finance for urban
infrastructure investments. Yet only a small number
of the largest 500 cities in developing countries
are currently deemed creditworthy: around 4% in
international financial markets and 20% in local
markets.354 This is centrally related to the weak revenue
bases that often characterise municipal budgets.
The World Bank estimates that investing US$1
in efforts to improve city creditworthiness can
leverage more than US$100 in private investment
for sustainable urban infrastructure.355 For example,
with technical assistance from the Public-Private
Infrastructure Advisory Facility (PPIAF), Kampala’s
government managed to set out a strategic plan to
improve its governance and financial management.
In successfully implementing the plan, Kampala has
gained a reputation of being an effective, reformminded and innovative authority. It improved its
creditworthiness, achieving an “A” rating (investment
grade) at the national scale for long-term debt
instruments, increasing locally generated revenue by
83% within a year and almost doubling its borrowing
allowance for large-scale urban infrastructure.356
This helped underpin its ability to develop viable
sustainable infrastructure projects such as BRT.

Similarly, Lima improved its credit rating with
technical assistance from PPIAF, and obtained a
commercial bank loan of US$70 million in 2010
that is partially backed by the International Finance
Corporation (IFC). The maturity of this loan was
double that of the city’s previous debts, allowing
long-term investment in Lima’s urban infrastructure,
including in Lima’s BRT system.357 Following the
example of Lima, other Latin American cities/regions
have improved their creditworthiness and obtained
credit ratings. For example, Barranquilla, Colombia,
obtained some commercial bank loans to co-finance its
BRT system.358
Municipal green bonds are another way to attract
capital. The municipal green bond market, valued
at about US$6 billion in 2015, is a relatively small
(around 15%), but fast-growing part of the climaterelated bond market.359 Issuing municipal green bonds
can help cities invest in sustainable infrastructure,
particularly in emerging and advanced economies.
Major players in these markets are multilateral
development banks and investment banks. For
example, urban projects account for an estimated
20–25% in the World Bank’s green bonds portfolio.
While advanced economies have issued the majority
of municipal green bonds to date, growth in emerging
economy markets is setting the stage for change (see
Box 26). The lower credit ratings of cities of lowincome developing countries limit the scope for use
of municipal green bonds, but there are examples of
them partnering with development finance institutions
to crowd in private investment (see below). Smaller
cities, accounting for 35–65% of the urban population,
also typically face more significant challenges in access
to long-term capital markets due to limited financial
infrastructure and capacity. In such cases, short- or
medium-term loans from municipal development
funds or national development banks can help fill the
gap,360 as illustrated in the FINDETER example in
Colombia below (see Box 26).
In sum, municipal governments, national governments
and international actors, along with credit rating
agencies and other private sector advisors, need
to each do their part and work together in order to
allow cities to establish creditworthiness and raise
their scope for borrowing on long-term capital
markets. Concerted action is required by sub-national
and national governments to develop clear legal
and regulatory frameworks that not only help to
appropriate manage and rate credit risk, but that also
provide an enabling policy environment for municipal
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Box 26
Examples of municipal green bonds and municipal development funds
Most well-established examples of green municipal bonds come from more advanced economies. For example, the
Qualified Energy Conservation Bond and Clean Renewable Energy Bond used in the US collectively raised US$5.6
billion between 2006 and 2011 to help local governments finance sustainable infrastructure projects.361 Mainly driven
by municipal green bonds, the green-labelled market in the US continues to grow exponentially, with US$10.5 billion in
bonds issued in 2015, up 47% from 2014.362
Emerging economies have begun to enter the market, and started to yield some good results. Johannesburg, for example,
recently issued a green municipal bond with a target value of US$136 million. The bond was oversubscribed and will
earn investors a 185-basis-point return above sovereign bonds. The city now is working with C40 Cities and the Climate
Bonds Initiative to share its successful model with other C40 Cities.363 Similarly, in Brazil, municipal governments in São
Paulo, Rio de Janeiro and Curitiba have obtained about US$3.8 billion for urban redevelopment projects by issuing more
than 10 million securitisation bonds known as CEPACs (certificados de potencial adicional de construção/certificates
for additional construction potential) that permit additional building rights in special development districts and could
potentially increase the density of those areas.364
Ahmedabad went through the process of obtaining a credit rating in 1995 using India’s national methodology, and received
a rating for bond offering. The city was then able to issue a municipal bond worth about INR 1 billion (US$15 million).365
This is India’s first municipal bond without a state guarantee. With fiscal and management improvement, such as a credible
accounting mechanism and improved tax collection, Ahmedabad achieved a fiscal surplus from a deficit position.
As an alternative route to accessing finance for sustainable urban infrastructure investment, the government of
Colombia set up Financiera de Desarrollo Territorial (FINDETER) in 2009 as a quasi-public financial institution that
facilitates commercial banks to finance municipal governments by lowering the costs of loans. It has a AAA local
credit rating that helps access less expensive financing. FINDETER financed about US$4 billion in loans in over 700
municipalities over the five years from 2006 to 2010 while maintaining bad debt below 2%.366 In 2012, FINDETER in
partnership with the Inter-American Development Bank, created the Platform for Sustainable and Competitive Cities.
Within two years, seven urban sustainability projects had received financial and technical assistance, and six more were
in the pre-investment phase. This initiative demonstrates the potential to rapidly scale up solutions through localnational-international partnerships.367
Source: LSE cities background paper; FINDETER: World Bank, 2013. Planning, Connecting, and Financing Cities—Now: Priorities
for City Leaders; Climate Bonds Initiative.

borrowing and bond issuance. Municipal governments
need to improve their fiscal management, national
governments need to provide adequate support
and international development institutions need to
strengthen and scale up technical assistance.
To reduce transaction costs for investors, investment
platforms can be set up at both the municipal and
national level to attract private finance at scale to
cities. Some megacities have set up exchanges or
investment platforms that match infrastructure
projects and the needs of potential private-sector
investors. For example, the Chicago Infrastructure
Trust was set up in 2012, with the city paying
US$2.5 million of the running costs, and a pledge
from private financial institutions to invest US$1.7
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billion in the scheme.368 Smaller cities can also
benefit from regional and national platforms, such
as the West Coast Infrastructure Exchange in the
US and the Green Investment Bank in the UK (see
also green investment banks in Section 3). In 2009,
London set up the London Green Fund, a £120
million (US$170 million) fund for investment in
schemes that would cut carbon emissions, including
in waste, energy efficiency, decentralised energy
and social housing projects through three urban
development funds. As of mid-2015, it had invested
£97 million (US$137 million) in 16 projects.369
Resource pooling is an alternative way for smaller
cities to establish an investment platform to access
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capital markets. India, for example, after using a
national methodology to establish municipal credit
ratings, took this a further step by releasing Pooled
Finance Development Fund Guidelines that include
special mechanisms to pool smaller cities’ resources
and allow them to jointly access credit. In South Africa,
municipal pooled financing mechanisms are also
currently under discussion as funding options.

Developing public-private partnerships
Cities in developing countries increasingly welcome
public-private partnerships (PPPs) as an instrument
for bridging the infrastructure investment gap,
particularly given their limited access to capital
markets (see Box 2 in Section 2 for more information
on PPPs).370 For example, several mass rapid
transit PPPs have been developed or are under
development in India, such as for metro in Mumbai,
Hyderabad and Chennai. Bangkok’s Skytrain and
Bogotá’s TransMilenio BRT system also used PPPs
to attract private investment. Similarly, water PPPs
are used in developing countries such as Colombia
and various western African countries, and have
significantly improved efficiency and service quality,
especially by reducing water rationing.371 There are
further successful PPP projects in cities in advanced
economies, such as bike-sharing schemes in many
European cities, a waste management programme
in Sydney, and building energy efficiency projects
in cities such as Berlin and London.372 Indeed, in
some countries PPPs account for a sizeable portion
of investment in infrastructure – for example, 5% in
Australia and 10% in the UK.
However, PPPs can pose challenges. As discussed
in Section 2, sometimes it is difficult to collect highenough user fees to fully cover the cost of operating
and maintaining infrastructure. Often this results
in deferred or inadequate maintenance, so the
infrastructure and the quality of services provided
degrade over time, making cost recovery even more
difficult. PPPs can further complicate matters because
they involve long-term commitments (typically 20–30
years), often with revenue guarantees. The Colombian
government, for example, provided guarantees on toll
road revenues under long-term purchase agreements,
but it overestimated the demand and underestimated
the risks. The government had to pay the US$2
million difference. Similarly, the Korean government
has had to pay millions of dollars every year for a
privately financed road linking Seoul to Incheon
airport.373 Another failed example is the privatisation

of the water supply system in Cochabamba, Bolivia,
which resulted in households paying up to 20% of their
income for water bills.374
Political risks and risks of weak governance can mean
uncertainty around the contractual relationships and
can mean that the public sector takes on an inordinate
share of financial risk, absorbing high costs in the case
of failure. In the case of cities in developing countries,
national government and international actors may
work together to provide necessary support and
sufficient technical assistance.
In summary, to be effective, PPPs need to work well
for both the public and private sector. Success is
contingent on a well-designed framework, which
requires strong administrative capacity and expertise
in government, and a well-implemented contractual
agreement with a fair balance of risks and returns
between local governments and private actors.

Leveraging ODA and climate finance for
action at the urban level
MDBs, international climate funds, and other
development assistance providers – notably
development finance institutions (DFIs) – can play a
key role in shifting and scaling up sustainable urban
infrastructure investment, mainly by supporting
policy and institutional reforms in developing
countries, building knowledge platforms of best
practices, and establishing platforms for international
cooperation. In developing countries they also provide
essential concessional finance. The eight largest
MDBs, for instance, have committed to investing
US$175 billion by 2020 in sustainable transport.375
Climate and environment funds are also starting
to work at the urban level. For example, the Global
Environment Facility started a new Sustainable Cities
Integrated Approach – a US$140 million programme
that is expected to leverage US$1.4 billion in cofinance – to encourage intelligent urban development
in 22 pilot cities.376
MDBs and other channels of development finance –
domestic and international including concessional
finance – can work together to enhance investments
for large-scale infrastructure. For example, the
Clean Technology Fund (CTF) recently approved a
US$100 million concessional loan through the ADB to
finance improvements of a new metro line in Hanoi,
including station and depot facilities, infrastructure
to ensure integration with non-motorised forms of
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transit and the existing public transport system, policy
development to improve station access management,
and ticket pricing. Its funding sits alongside US$1.43
billion in financing for the metro line itself from the
Vietnamese government, the ADB, the European
Investment Bank (EIB) and the French Agency for
Development (AFD) and the French government.377
Through use of concessional financing to support
syndicated loans, loan guarantees or other instruments
designed to de-risk investment, DFIs can also boost
the use of debt finance instruments by municipalities,
support access to capital markets, and catalyse
private investment. DFIs are also able to partner
with local financial intermediaries and institutions,
which can provide local knowledge and avoid
information asymmetries that can hinder efforts to

98

finance sustainable urban infrastructure. A successful
example is the Tamil Nadu Urban Development
Fund, India’s first financial intermediary, which has
several innovative financing schemes, including bond
issuance for smaller urban areas. Various international
players such as the World Bank, the ADB, the
Japanese International Cooperation Agency, and KfW
Development Bank (Germany) are supporting it.378
Working through and with DFIs not only provides
cheaper-than-market concessional finance to blend
with non-concessional finance, including from
private-sector investors interested in sustainable
urban infrastructure, but also reduces the associated
risks. For example, the ECOCASA project in Mexico,
financed by the Clean Technology Fund, is providing
US$52 million in concessional finance to provide
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incentives for private developers to invest in highly
efficient and low-cost housing construction.379 As of
July 2016, ECOCASA had helped build more than
16,000 houses, expected to save 630,000 tonnes of
CO2 over 40 years relative to conventional housing.380
In some cases, DFIs through use of concessional
official development assistance (ODA) as well as nonconcessional development finance are the most viable
sources of funding for sustainable and climate-resilient
urban infrastructure. They also provide essential
technical assistance to plan for it. This is partly because
the resulting benefits include a large share of public
goods. For example, the ADB, in partnership with the
US Agency for International Development (USAID),
the UK Department for International Development
(DfID) and the Rockefeller Foundation, has leveraged
US$150 million for the Urban Climate Change
Resilience Trust Fund to support advanced resilience
planning in Asian cities and help ensure that resilience
measures are implemented.381 Another example
is a project in Haidong City, China, financed by a
US$150 million ADB loan. It aims to improve urban
water resource and flood management by combining
“grey” infrastructure with natural infrastructure in
the Huangshui River watershed, including taller
flood embankments that can accommodate projected
climate change impacts, and a more integrated and
holistic approach to flood management with riverside
greenbelts, wetland rehabilitation and forestry.382

5.3 Boosting innovation
Cities are important test beds for numerous clean
technologies that can facilitate the transition to a
low-carbon economy. It is not only possible, but also
economically and socially viable for cities to embrace
clean energy to power their homes and businesses.
Sustainable urban infrastructure and development
challenges are receiving increasing attention from the
private sector, relevant professional associations (e.g.
architects, municipal planners and engineers), and
researchers. The scale and pace of these efforts can
benefit from collaborative partnerships with the public
sector, notably through public grants and subsidies,
to share information and ensure the results meet the
needs of city governments.
Some cities are already making strong efforts focused
on dissemination of sustainable urban infrastructure.
Many cities in advanced economies are taking the
lead in enhancing urban inter-modality through

infrastructure, information and fare integration.
In London, more than 70% of people use their
smartphones to get updates on traffic conditions, plan
their journeys, or top up their travel cards.383 Helsinki
is developing a programme that enables people to book
and pay for all kinds of trips, aiming to drive down the
demand for private cars to zero by 2025.
Emerging and new cities in the developing world now
have important opportunities to advance sustainable
urban infrastructure and “leapfrog” unsustainable
and outdated technologies, just as many have already
brought mobile telephone service to areas that never
had land lines.
Some of the most promising innovations right now
involve decentralised renewable energy. Early and
rapid deployment of renewable energy can bring
significant savings in infrastructure and transmission
costs, while increasing resilience and reducing
emissions. Public subsidies and incentive mechanisms,
at least in the short term, will often be essential to
overcome market biases against new technologies and
practices for urban sustainability.
Small, decentralised solar systems built within cities
have lower transmission costs and provide more
stable power in the face of extreme weather events.
For example, ReadyPay in Uganda and Azuri PayGo
Energy, operating in 11 countries in sub-Saharan
Africa, are demonstrating new pay-as-you-go business
models to power thousands of homes via clean
distributed solar power while tackling the massive
problem of energy access for the urban and rural
poor. These financing solutions provide affordable
micro-financing that rely on innovative information
technology platforms, working from smartphones,
to build credit histories over time and scale up
investments in a manner that is tailored to individual
needs and financial capacity.384 While much of this
activity currently targets rural village electrification, a
large untapped potential exists for urban populations,
including in rapidly growing cities in Africa.385 In
South Africa, EnerGcare is a clean energy services
model that is being tested in low-income urban
areas and has, to date, introduced over 3,000 of its
range of renewable and energy efficient products to
residents of three townships, reaching over 50,000
people.386 A common feature of these initiatives is
their use of partnerships and the blending of public
development finance, private venture capital and
other private investors. In addition, local and national
governments and businesses (such as state-owned
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utility companies, clean energy product suppliers) can
partner to test and demonstrate new business models,
including exploring microcredit opportunities, and
to boost markets and deployment of clean energy
products and systems.
California has also adopted community solar, an
innovative solar energy deployment model that allows
urban communities to jointly own or lease solar
systems.387 It is estimated that if similar schemes or
solar energy models are adopted in other US cities,
community solar could account for up to half of the
distributed solar market in 2020 in the United States.
Through the California Solar Initiative, the state
also subsidises rooftop solar installed by individual
homeowners and businesses, largely benefiting cities.
The programme collects funds through ratepayer
charges that are then used to co-finance the upfront
costs of solar. Consumer investments in distributed
solar and energy efficiency have become increasing
cost-effective, particularly as prices for solar have
dropped dramatically in the last years. They have led
to lower demand for centrally delivered power in the
state, which has in turn saved ratepayers the cost of
investing in new transmission and power generation
capacity.388 The current solar subsidy programme was
launched in 2007 and will run through 2016; it has
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a total budget of US$3.3 billion or roughly US$372
million per year, with a goal to encourage Californians
to install 3,000 megawatts by the end of 2016.389
The California Solar Initiative also has a relatively
large research and development programme, with
a separate budget of about US$9 million per year,
aiming to boost the capacity to achieve the CSI goals
and help keep the state at the forefront of the nation’s
technology for solar.
Options that combine natural and built infrastructure
to deliver urban resilience are also an essential
part of urban sustainability solutions. Urban flood
control infrastructure and land use choices can build
resilience by letting the water in, in a controlled
manner, rather than building ever-higher dykes. A
prime example is the Dutch “Room for the River”
programme.390 This is part of a broader trend in
Europe to build waterfront parks, vegetation-lined
channels and various other types of infrastructure
that double as recreation spaces and flood control. It
is also possible to control runoff for flood prevention
and while conserving water for droughts.391
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The land use sector incorporates all of the natural capital stocks
and ecosystem services that provide the world’s people with
benefits such as water filtration, food, fibre, fuel and livelihoods.
Enabling financing for and better provision and
management of “natural infrastructure” is therefore
critical to delivering on our global aims of inclusive
growth and climate action. Global demand for food,
fuel and fibre is growing rapidly, increasing pressure
on natural capital and ecosystems and exacerbating
climate risks. By 2050, agriculture will need to
supply 70% more food than today to feed a growing
population and deliver on Sustainable Development
Goal (SDG) 2: ending hunger, in a way that does
not harm the soil, water, biodiversity, ecosystem
services or climate upon which human well-being and
development depend.392
Wood products are also increasingly in demand,
propelled by the emerging and developing countries.
One 2012 projection is for a tripling in demand
by 2050, while a widely accepted and more recent
projection forecasts increases from 28% (for
sawnwood) to 192% (recycled paper products for pulp)
to 2060.393 Although the majority of tree removals
in 2015 still came from natural forests, planted
forest area increased by 66% from 1990 to 2015,
and now accounts for 7% of the world’s total forest
area.394 Of the estimated 264 million hectares (ha) of
planted forests in 2010, roughly three-quarters had
commercial wood product production as their main
purpose.395 These plantations are highly concentrated
in a small number of countries, including China,
the US, Russia, Japan and India.396 On a smaller scale
in terms of total area but a larger scale proportionately,
plantations of major tree crops are growing in tropical
forest countries such as Indonesia, Malaysia, Brazil,
Cambodia, Colombia, Liberia and Peru.397 Remote
sensing shows that more than half the tree cover of
peninsular Malaysia, for example, now consists of tree
plantations, and plantations constitute nearly 16% of
tree cover in Indonesia.398
Meeting the surging demand for food, fibre and fuel
will require major changes to land use and water
management practices. More than 25% of the world’s
agricultural land is now severely degraded, and at
least another 8% is close to being so.399 About 12
million ha of productive land are lost each year due
to unsustainable farming practices,400 and about 7.6
million ha of forest are permanently converted each
year to other uses.401 Global fresh water withdrawals
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have increased sevenfold since 1900, and 70% of
current global water use is for agriculture, ranging
from 21% of withdrawals in Europe to 82% in Africa.
Water scarcity is becoming a serious problem in
some regions: in 2011, 41 countries were considered
“water stressed”.402
Estimates suggest more than 15 million ha of land
continue to be degraded each year – primarily in
developing countries – to the point that they can no
longer produce economic goods or provide ecosystem
services. Land use practices – including, but not
only, deforestation and the conversion of land into
agricultural uses – were also responsible for around
24% of man-made global GHG emissions in 2010.403
Agriculture accounted for 13% of all global GHGs, with
over half of this coming from livestock directly. Land
use change, such as deforestation, accounted for 11%.404
It is not possible to successfully combat climate
change without transforming the way that land is
used. Deforestation and forest restoration, land
rehabilitation, livestock emissions abatement,
improved soil and water management, and changing
cropping practices are investible activities, provided
that the right incentives for behaviour change are in
place. Overall, research for the Global Commission
has estimated that land use interventions could deliver
between 15–35% of the emissions reductions needed
globally to put us on a 2°C pathway by 2030.405
Land use not only has strong emission reduction
potential – it is also the only sector that can currently
remove carbon from the atmosphere on a large scale.
Conserving and restoring forests and rehabilitating
degraded lands are critical if we are to maintain
and increase carbon storage – both above and
below ground – as well as other crucial ecosystem
services. Agricultural practices also play a key role
in maintaining, enhancing or reducing soil carbon
sequestration. Recognising this, France launched the
“4 for 1,000” initiative at COP21 to emphasise that the
world’s soils store 1,500 Gt CO2e, and increasing this
by 0.4% per year, which is technically feasible, would
compensate for a massive amount (4.3 Gt CO2e) of
other emissions.406
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Land use, natural capital and green
infrastructure
Land is natural capital, and as such, it has
significant and complex interconnections with built
infrastructure. It can effectively serve as natural
infrastructure, such as when wetlands provide a
buffer from floods, and sand dunes protect from
storm surges in coastal areas. But built infrastructure
– from roads, to dams, to agricultural facilities – can
also take a serious toll on the land and the natural
resources it holds.407 For example, a meta-analysis
of the relationship between road development
and deforestation in tropical developing counties
found that new roads were highly associated with
significant new deforestation.408 Yet new road
infrastructure is projected to grow globally by 60%
(25 million km) over 2010 levels by 2050, with 90%
of additions occurring in developing countries.409
Already, 43% of global road infrastructure is in
developing-country areas that have relatively higher
environmental sensitivity.410

However it is also possible to develop incentives – such
as regulatory enforcement measures, fiscal policies and
subsidies – that encourage people and businesses to
value the natural resources and the potential uses of
land as an integral part of the real economy,411 weighing
the short-term opportunity costs of converting natural
resources against the long-term loss of ecosystem
services or capital stock.412
Humans already place a high value on the natural
infrastructure services that landscapes provide, though
they may fail to capture these values economically (see
Box 27). For example, natural infrastructure strategies
(such as using wetlands as flood buffers instead of
building flood walls, or revegetating a slope to prevent
landslides) are more beneficial and make better
economic sense than human-built “grey infrastructure”
alternatives. Natural infrastructure may be more robust
to climate change impacts and variability, and it is
easier to adjust and adaptively manage than “grey”
infrastructure, which is often socially and economically
difficult to reverse or remove once built.413

Box 27
Landscapes as a form of infrastructure
•

Water filtration: Forests are important for maintaining clean, stable drinking water supplies for downstream cities and
other users.414 Rainwater percolates through forest soils before entering groundwater, filtering out impurities. Leaves
and forest floor debris prevent sediment from entering streams and lakes. A US study found that drinking water
treatment costs decrease as the amount of forest cover in the relevant watershed increases. In fact, the share of forest
cover in a US watershed accounts for about 50–55% of the variation in water treatment costs.415

•

Landslide prevention: Through their roots and forest floor debris, forests on slopes can hold soils in place and thereby
prevent landslides during heavy rains. In Switzerland, the benefits of protected forests are estimated at US$2–3.5
billion per year due to avoided costs of avalanches, landslides, rock falls and flooding.416

•

Flood mitigation: Forests and forested wetlands can affect the timing and magnitude of water runoff and water flows
by acting as “sponges”. Water is stored in porous soils and debris, and then is slowly released over time. Through
this process, forests can lower peak flows during heavy rainfall or flood events.417 In the Upper Yangtze River Basin
in western China, for instance, flood mitigation provided by forests saves an average of US$1 billion annually from
avoided storm and flood damage.418

•

Coastal protection: By serving as “speed bumps” for incoming storms, some coastal forests can attenuate the impact of
storm surges and thereby avoid costly damage. In Vietnam, the restoration of 18,000 ha of mangrove forests resulted
in annual savings of US$7.3 million in sea dyke maintenance and storm surge protection, an estimated cost avoidance
of US$405 per hectare.419

•

Air quality improvement: Forests can improve local and regional air quality. Trees can trap or absorb air pollutants
emitted by power plants, factories and vehicles – such as sulphur dioxide, nitrogen dioxide, and small particulate
matter – that can trigger asthma or other respiratory problems.420 The lack of systemic consideration of land use or
“natural” infrastructure enhancement in grey infrastructure planning, natural resource assessments and policy-making
can lead to inefficient use of scarce finance and to incoherent policies. Integrated systems for climate, land use, energy
and water management can remedy these shortcomings.421
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More effectively recognising and emphasising the
benefits of natural infrastructure for climate mitigation
and adaptation in particular could increase access to
dedicated climate finance.
The annual cost of degradation of productive
landscapes is presently estimated to be on the order of
US$100 billion.422 Most of the world’s degraded land is
inhabited by poor people with few other opportunities
for livelihoods, and land degradation further undercuts
their development opportunities. Hence, strengthening
investments in land use can contribute to achieving
the SDGs. For example, restoring just 12% of degraded
agricultural land in developing countries could boost
smallholder farmers’ incomes by US$35–40 billion
per year and feed 200 million people per year within
15 years.423 Initiating forest restoration of at least
350 million ha by 2030, meanwhile, could generate
US$170 billion per year in net benefits from watershed
protection, improved crop yields and
forest products.424
The land use challenge is most important for
developing countries, which currently account for the
majority of GHG emissions from land use.425 These
are also the parts of the world where infrastructure
investment choices are most important in terms of
magnitude and impact on growth rates. To grow
sustainably and build resilience, developing countries
will need significant investment in both conserving and
restoring natural infrastructure, combined with other
investments in grey infrastructure.
Reconciling near-term growth with sustainable,
resilient and equitable development requires a whole
“landscape” approach426 that associates increased access
to new grey infrastructure with better governance
of natural resources. Integrated system planning for
natural and grey infrastructure investment, which
has been done successfully with water and sanitation
in a number of places, for example, can deliver large
benefits. As laid out in Better Growth, Better Climate,
prospering via land use requires both “producing” and
“protecting” at the same time. Infrastructure – grey
and green – is central to this.

The sustainable land use investment gap
Reversing land degradation is crucial to achieving
the kind of growth we need, and will require massive
investments in landscape rehabilitation and protection,
particularly in developing and emerging countries.
Rehabilitation is important, but it is not cheap. Typical
out-of-pocket rehabilitation cost for forests in formal
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projects in developing countries are about US$1,000–
3,000 per ha, exclusive of land costs, and depending
on species, method, natural conditions and scale of
operations.427 As a gross estimate, exclusive of land
values, restoring 350 million ha of forest landscape
over the next 15 years would cost between US$350
billion and more than US$1 trillion, or US$23–67
billion per year. This scale of finance is even more
challenging because it might take decades for trees to
grow and all the benefits to be realised.
Forest conservation financing has the additional
problem that, while some costs can be recouped
thorough expanded ecotourism and support for green
infrastructure from water companies and cities, most
of the returns to forest conservation are not directly
market-mediated. Cooperation is required to monetise
payments for valuable ecosystem services, and
especially for transfers across national borders, as only
some incur the cost of conservation, but all benefit.
Agricultural land restoration can cost even more per
hectare than forest restoration, depending on the
extent of the project and the infrastructure used.
However, the economic benefits tend to come much
sooner than for pure forests. Better Growth, Better
Climate recommended putting 150 million ha of
degraded agricultural land into restoration by 2030,
or about 12% of all degraded agricultural land. Even at
a simple estimate of US$1,000 per ha, at the low end
of the forest restoration project cost range, 150 million
ha of agricultural land restoration would add US$150
billion in cost.
Independent estimates of global land restoration
needs are in the range of US$200–300 billion per
year, a figure in tune with the estimates above.428
Comparing this with current investment flows on
the order of US$50 billion per year,429 this leaves a
global shortfall of about US$150–250 billion per year.
The vast majority of the required new investment
in conserving forests and restoring degraded lands
will be required in developing countries, since that
is where almost all net new landscape degradation,
forest or agricultural, is occurring.430 Roughly
80–90% of the current flows for land conservation
and restoration in developing countries are from
private sources, including farmers themselves. This
suggests a large potential for the public sector to
partner with companies and other investors from
the private sector in scaling up investment.431
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Beyond investment in forestry and agriculture, the
provision of secure and clean water resources is a
significant driver of land use investments today.
Recent studies estimate that the global community
invests about US$12.3 billion per year to protect,
manage and restore natural infrastructure to secure
water resources.432

Policies and incentives can transform how
natural capital is allocated and used
Sustainable approaches to land use in rural areas,
especially in developing countries, will generally
need to contribute to several objectives: increasing
agricultural productivity for overall economic growth,
poverty alleviation, and food security; ensuring
resilience and security of livelihoods for people living
on the land; and managing forests and soil to capture
and store CO2 to help limit climate change while also
delivering essential ecosystem services for adaptation.

New policies and incentive structures can capture
the true value of natural capital, reallocate resources
and incentivise new investments in sustainable land
use management and use. For example, countries can
reform price-distorting subsidies (e.g. on water and
fertilisers) and tax structures that favour business-asusual agricultural practices, and redirect resources to
provide extension services for farmers (particularly in
developing countries) to improve climate resilience.
There are also various approaches to payments
for ecosystem services for land use management
– including REDD+ – that can deliver a range of
mitigation, adaptation and local socio-economic
benefits where markets do not yet exist, or are unlikely
to take hold without policy intervention.
The following sections explore different areas of action,
investment frameworks and policy options to help
deliver finance to support better land use and thus help
achieve both development and climate goals.

Box 28
How smarter fiscal policies can incentivise better land use: the case of Indonesia433
Indonesia’s land use sector contributes nearly half of its GDP; it is also the leading driver of deforestation and GHGs.
Reducing deforestation and degradation (REDD+) lie at the heart of Indonesia’s plans to reduce emission by 29% by
2030, but analysis suggests fiscal policies currently support unsustainable land use and management. Opportunities for
progress include:
•

Taxing production area, rather than volumes or profits, may encourage new methods to achieve higher productivity
per hectare of land; 93.5% of all land use revenue (IDR400 trillion) in Indonesia comes from taxing profits instead of
taxing land area. Taxing land area would create an incentive for producers to use land more efficiently.

•

Aligning tax revenue allocations to local governments with land management decisions, and reducing dependence on
business models that encourage land expansion. Local and regional governments now depend heavily on land-based
taxes (such as land and building permits) for their revenue, so land conversion is in their interest. Value-added taxes,
corporate and export taxes from agricultural production, which raise significantly higher revenues, go to the national
government and are not recycled to regions. Returning these revenues to regions could incentivise local practices
that promote efficiency and sustainability of land use.

•

Where earmarking mechanisms exist, linking revenue use to performance and returns, such as compliance with
protected areas, yield improvements, or payment for ecosystem service (PES) schemes, could incentivise regional
and local governments to implement sustainability programmes or meet sustainability targets in order to access
regional funds. In Indonesia, the central government-managed Adjustment Funds can be earmarked, and have
enjoyed successive replenishments, though no earmarking currently prioritises sustainable land use management.
This is an opportunity to be realised.
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6.1 Addressing price distortions
and market failures
Improving governance is fundamental to addressing
land use challenges, especially in developing and
emerging economies. The quality (or lack) of
governance can determine the impact of regulatory
and investment-based incentive policies.434 Key
elements include clear, enforceable property rights
and land tenure; ensuring that local communities are
properly engaged and informed; building local customs
into national legislation; and implementing robust
monitoring and enforcement systems. Policies that
guarantee secure land tenure are especially important
to catalyse investment, as appropriate land tenure
protects the investment asset, reduces risks, and
provides a critical form of collateral for credit.

Reforming subsidies and other incentives
for unsustainable land use
In scaling up the amount of finance for sustainable
land use, the main challenge is not a lack of funding,
but how to ensure that the funding is channelled in a
desirable way, and that investments are coordinated
and do not work at cross purposes.435 Pricing reforms,
including the reform of harmful subsidies, could create
new financing opportunities and remove distortions
that currently encourage the wasteful use of resources.
Governments spent an estimated US$1.1 trillion
subsidising consumption of resources such as water,
energy and food in 2011.436
An essential first step is to reform subsidies for
agricultural commodities and agricultural inputs to
align prices to promote climate-smart and resilient
land use and development. Developing countries
have subsidised agriculture for a long time, but more
recently subsidies have grown rapidly in the main
emerging economies in Asia, primarily in the form of
input subsidies, and in some developing countries
in Africa.437
Subsidies based on inputs such as pesticides, nitrogen
fertilisers, electricity (to pump irrigation water), and
agricultural vehicle diesel, can create incentives for
overproduction or overuse of environmentally harmful
inputs. Market price support also artificially reduces
prices for agricultural commodities without taking into
account the cost of agriculture-related environmental
externalities, such as the loss of fertile topsoil.
Many countries subsidise these key agricultural
inputs, but a growing body of evidence suggests these
subsidies often do not reach those most in need and
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can lead to waste and environmental damage.438 For
example, while synthetic fertilisers are critical to
agricultural intensification, they are also subject to
overuse, particularly when subsidised, degrading the
quality of water and land over time. There are many
other examples of subsidies with counterproductive
results. What is obvious is that when subsidies are not
specifically tailored to drive positive land use impacts,
they can in fact have negative impacts, and may
run at odds with subsidies or measures designed to
incentivise sustainable land use.
Multiple studies have attempted to quantify the extent
of agricultural subsidies. OECD countries spent an
estimated US$266 billion to support farming in
2012.439 While progress has been made to shift this
support away from the most damaging subsidies,
the total number and volume remains significant.440
Meanwhile, agricultural subsidies in China rose to
US$73 billion in 2012, or 9% of agricultural output,
with at least US$18 billion of the payments based on
input use.441 India provided roughly US$28 billion in
input subsidies to nitrogenous fertilisers and electricity
for pumping agricultural water in 2014,442 but the
government has recently taken measures to slash
subsidies to fertilisers, bringing these to US$10.4
billion per year in 2016-17.443
A number of countries in Africa have subsidised
fertiliser in an attempt to increase its usage, which can
be beneficial under some conditions – such as when
soils are nitrogen-deficient and when there are market
challenges such as volatile international fertiliser
prices, low commercial development, thin input
markets, lack of knowledge and illiquidity.444 In such
cases, the key is to have a clear exit strategy in place
that can help avoid locking in subsidies beyond their
usefulness.
Phasing out direct agricultural input subsidies would
incentivise better, more targeted use of inputs, reduce
associated pollution and GHG emissions and save
taxpayers’ money. For instance, more efficient use of
fertiliser in China alone has the potential to reduce
GHG emissions by 200 million tonnes of CO2e per
year445 and more efficient use of water in India could
reduce close to 100 million tonnes of CO2e per year.
Subsidies can also undermine conservation. A recent
ODI study found Brazil and Indonesia spent more than
120 times more in subsidies to the palm oil, timber,
soy, beef and biofuels sectors between 2009 and 2012
than the US$346 million they received in international
conservation aid. Thus, for every US$1 they received
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Box 29
India’s Jyotigram Scheme446
In the state of Gujarat, free groundwater and subsidised electricity to pump it contributed to severe groundwater
overdraft, as well as poor power supply for farmers and other rural residents. But any efforts to price groundwater and
electricity to reflect their value met great resistance by farmers.
An alternative approach, the Jyotigram Scheme, was introduced in 2003. Instead of providing subsidies by default, the
scheme providing limited subsidies where needed, and priced electricity where possible. Villages are given 24-hour,
three-phase power supply at metered rates for domestic use and in schools, hospitals and domestic industries. Farmers
operating tube wells continue to receive free electricity, but for 8 hours rather than 24 and on a preannounced schedule
designed to meet their peak demands.
This separation of agricultural energy from other uses and the promise of quality supply of power proved sufficient to gain
political and social backing for implementation of the subsidy reform. The Jyotigram Scheme has now radically improved
the quality of village life, spurred non-farm economic enterprises, and halved the power subsidy to agriculture. And while
groundwater itself is still free, the programme has indirectly raised the price of groundwater supply, thus providing a
signal of scarcity and reducing groundwater overdraft.

to preserve their rainforests under the United Nations
REDD+ scheme, they gave more than US$120 to
sectors that are driving deforestation.447

reform harmful subsidies also need to look at effects
beyond national borders and consider trade and supply
chain impacts, in order to ensure policy coherence.451

International financial support can play an important
role in helping countries achieve their own goals in
domestic subsidy reform to reduce deforestation. For
example, REDD+ readiness finance can be used to help
identify, quantify and reform subsidies, and REDD+
finance could also be linked to subsidy reform. For
instance, Brazil’s reform of rural credit is notable for
making a successful contribution to reducing forest
loss, demonstrating that controlling credit availability
using policy and governance can have a significant
impact on forest loss.448 Brazil’s leadership, backed by
significant REDD+ finance from Norway, has delivered
strong results that contributed to a rapid expansion
of protected forest areas since 2000, a real decline
in deforestation rates – from a high of 28,000 km2
per year in 2004 to roughly 5,000 km2 per year in
2013/2014 – and to a more than 40% decline in GHG
emissions in Brazil over the 2000–2012 period. This
all coincided with an increase in economic growth of
about 30% between 2000 and 2013.449 Maintaining
these gains will require ongoing commitment and
leadership from the Brazilian government.

Other pricing reforms to address market
failure and deliver environmental
sustainability in land use

The negative impacts of subsidies can also be
transboundary. For example, US subsidies on biofuels
– mostly corn ethanol – have been shown to have a
knock-on effect on food prices in Mexico.450 Efforts to

The services provided by forests and ecosystems are
often not properly valued in economic decisions,
even when they have tangible economic impacts in
neighbouring spaces.452 For example, preserving trees
on slopes is important for preventing erosion and
landslides. Yet if people upslope cut down trees, it is
the people downslope who suffer the consequences.
This gives rise to market failures, because people
upslope have no incentive to protect the trees, even
though they are very valuable to others. Incentive
systems combined with cooperative approaches across
those dependent on a common set of natural resources
can be used to encourage investment in activities that
preserve ecosystem services, including delivering the
dual benefits of emission reduction and protection
of natural assets. It is important to note that market
solutions like these work best when backed by secure
land tenure and functioning governance structures to
enforce the rule of law.
Payments for ecosystems services (PES) schemes
provide payments or other incentives to farmers,
landowners and other land users to provide ecosystem
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services such as water filtration or CO2 capture from
trees, other vegetation and soil. While it is clear that
PES will never be large enough to compensate fully
for the forgone short-term market value of resource
exploitation, particularly in tropical rainforest, they
can help land use authorities to win land users’ support
for policies to protect natural capital.453
PES often provide uniform per-hectare payments for
protecting an important natural habitat. Since 1997,
Costa Rica’s PES programme has helped to conserve
nearly 1 million ha of forest through payments for
protection (90% of the area), reforestation (6%),
sustainable management (3%) and more recently,
regeneration (1%).454 Mexico initiated its Payments
for Hydrological Environmental Services Program in
2003, paying out US$489 million between 2003 and
2011 to more than 5,000 landowners who adopted
good land management practices. The programme
has preserved more than 3.2 million ha of forests.455
Reverse-auction mechanisms, used in Australia
for old-growth forests, in Indonesia to reduce soil
erosion and in the US to improve agri-environment
practices, have been shown to help improve the costeffectiveness of PES.456
REDD+ can be seen as a form of international PES,
to provide financing to support the delivery of climate
mitigation and other global public goods benefits
of reducing deforestation and forest degradation.
Though progress to date has been slow, and the
amount of forest finance and PES funding needed is
100 times what is currently available, REDD+ and
other PES schemes have considerable potential to
help catalyse the transition to a low-carbon economy
and development cooperation and finance has a role
to play here.457
REDD+ has made significant strides in recent
years, developing an appropriate international
policy framework, building the necessary capacity
for implementing its programmes and piloting
performance-based funds (e.g. the World Bank’s
Forest Carbon Partnership Facility Readiness
Fund and Carbon Fund).458 As a result, payments
for verified emissions reductions are increasing,
and REDD+ offsets now account for 80% of all
transactions of forest carbon offsets.459 As the first
country to submit its forest reference emissions levels
for payments under REDD+, Brazil has received
around half of the total approved international
finance from REDD+ (through the Amazon Fund).
Among others, Norway has provided US$1 billion
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to Brazil through REDD+ for validation of national
reforms to tackle deforestation.460 In December 2015,
Norway, Germany and the United Kingdom together
pledged US$5 billion to REDD+.461
Over the past five years, a number of tropical forest
nations have entered into REDD+ agreements with
developed nations and multilateral development
banks with explicit carbon prices. Brazil, Guyana,
Guatemala and Peru have all used a carbon price of
US$5 per ton of CO2e, and Indonesia is moving in that
direction.
These payment and pricing schemes, with
international support, can occur on a variety of
scales: from global trading platforms for carbon
emission reductions to local watershed initiatives
for slope protection, water supply and purification.
A common characteristic is that they create a market
for ecosystem services – though in some cases, the
payments go beyond ecosystem services. Yet most
of the needed new investment will have to come
from domestic sources such as local landowners and
farmers, and from greatly expanded investment from
the international private sector.
Colombia has in place a well linked up system of
providing funding to localities to do sustainability
planning, and over time has combined it with disaster
risk reduction. One longstanding programme trains
women living in or near high risk zones to be “Slope
Guardians” (Guardianes de Ladera): to maintain
slope vegetation, control drainage channels, monitor
slope stabilisation work, report problems and changes
in land use, keep an updated register of families in
high-risk areas, and raise neighbours’ awareness.
The women receive ongoing training and earn about
US$400 per month for a service that is highly valued
within their communities.462
Creating markets for ecosystem services can be
facilitated by complementary measures such as ecolabelling and certification schemes, which inform
consumers of the products’ green qualities, and
also by green public procurement, which stimulates
demand for these products.463 Consumers are willing
to pay a premium for these goods and services, which
generates revenue; one study estimates that certified
products related to sustainable land use could
generate US$10.4–30 billion annually by 2020.464
This demand provides a financial incentive for
producers to adopt green production methods
and approaches.
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6.2 Strengthening investment
frameworks, institutional capacity
and policies
Investing in restoration of degraded agriculture and
forest lands is a key aspect of natural infrastructure
investment to help achieve food, water and energy
security goals. The large finance gap of US$150–250
billion per year in agricultural and forest landscape
restoration and conservation investment suggests the
urgent need for major new leadership in achieving
scale-up of investments and policies designed to
halt further landscape degradation and to restore
degraded landscapes. Most of this investment will
need to be on a for-profit basis by private-sector
actors. However, achieving these levels of private
investment will require much more attention from
governments and public-sector financial institutions
to establish enabling policy conditions and to provide
catalytic public finance.
The capacity-building needs, start-up costs, and
risks associated with restoration and conservation

investments in agricultural and forest landscapes in
developing countries will keep private investment
low, unless public and philanthropic entities can
bear a larger share of those costs. And the necessary
public support will only happen if public financial
institutions, both domestic and international, can
make a rock-solid case that supporting such private
investments is the most efficient way to achieve the
desired environmental and social impacts at scale.
This will require a new focus on improving project
design for impacts, developing and using accepted
metrics, and putting in place procedures for
demonstrating impact transparently. More also
needs to be done to support larger public-private
partnerships for impact.

Scaling up and shifting public investment
Public investment will continue to be a key part of
the solution to financing sustainable land use,
but it will have to become a smaller share of such
investment over time. Where it can be most powerful
is in catalysing and leveraging private investment to
drive change.
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Figure 11
Infrastructure Financing Requirements for Emerging Markets and Developing Countries

High carbon increases relevance for climate finance

Scaling up investment in landscape approaches, conservation and restoration will require blending
various proportions of public development and public climate finance with private capital,
depending on the underlying context of relative poverty and relative potential to sequester carbon.

High carbon
sequestration potential
Low poverty
alleviation potential

High carbon
sequestration potential
High poverty
alleviation potential

(example: silvo-pastoralism on large tropical landownings)

(example: rainforest in indigenous peoples areas)

Financing mechanisms
Green bonds, REDD+, private offset markets

Financing mechanisms
Green Climate Fund, REDD+, GEF, bilateral
and multilateral donors

Low carbon
sequestration potential
Low poverty
alleviation potential

Low carbon
sequestration potential
High poverty
alleviation potential

(example: private large farms w/o forest)

(example: degraded agricultural lands in poor countries)

Financing mechanisms
Private bank loans

Financing mechanisms
Bilateral and multilateral donors,
philanthropies, climate adaptation funds, GEF

High poverty increases relevance for development finance

In developing countries, where domestic resources
are limited, international public finance is vital.
There are two main types of international public
finance today that can support sustainable land
use investment: traditional development finance,
targeting the agriculture and forestry sectors for
growth and poverty alleviation, and climate finance,
for adaptation and mitigation.
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It is useful to consider where development or climatethemed finance mechanisms are most likely to be
needed. The mix of the two kinds of finance depends
primarily on the wealth of the recipients and the scope
for mitigation of and/or adaptation to climate change,
which in turn affects whether the public goods being
sought are primarily social or environmental. Figure 11
depicts these relationships for mitigation.
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Public development investment to support policy
reforms and national programmes for natural
infrastructure is critical to capacity-building for
climate-smart agriculture and forestry. Good practice
among development cooperation providers is to work
through and with national governments to ensure
country ownership and tap into local knowledge while
also strengthening it. That, in turn, can facilitate
greater access to finance through local counterparts or
intermediaries and internationally.
A number of governments are using REDD+
programmes to finance efforts to halt deforestation
or restore forests. As noted above, REDD+ facilitates
international support for countries’ commitments
to maintain more forests. A recent analysis of
international public project finance found US$5.8
billion per year in commitments for land use
mitigation and adaptation activities in developing
countries, representing just over 4% of total public
international climate finance tracked in 2012 and
2013.465 Official development finance commitments to
agriculture and forests in developing countries for all
purposes is on the order of US$11 billion per year, so
only about half of this is addressing climate change as
an objective and of this about one-third is targeting
REDD+.466 But this is not nearly enough to halt global
deforestation and reverse emission trends from
unsustainable land use.
There is a disconnect between the ways that climatesmart landscapes will need to be managed and
the current financing systems available to support
them. Funds for agricultural development, food
security, climate mitigation and climate adaptation
generally come from different sources even though
these goals are inextricably linked in agricultural
systems. In addition to seeking extra sources of
public financing, the efficiency of existing funding
sources can be improved. Some of the public sources
of climate finance need to be integrated with those
supporting agricultural development and forest
restoration, to create a single mechanism that could
flexibly support climate-smart agriculture. Similarly,
development finance aimed at supporting food
security and combating desertification may also have
climate benefits. A recent review found more scope
for REDD+ funds to be used in ways that deliver
not just on climate change but on other sustainable
development goals, such as poverty reduction.467
For example, as a multilateral climate fund of US$280
million, the BioCarbon Fund Initiative for Sustainable

Forest Landscapes, was created in 2013. It seeks to
reduce GHG emissions from land use through REDD+
and sustainable agriculture, as well as smarter landuse planning, policies and practices. The initiative
will deploy results-based finance to incentivise
changes at the landscape level. Its programmes will
cover a variety of geographies and will transform
large rural areas by protecting natural forests,
restoring degraded lands, and enhancing agricultural
productivity, thereby improving livelihoods and local
environments.
Similarly, Investment in Forests and Sustainable Land
Use (IFSLU) was recently set up by UK Department
for International Development (DfID) to support
public-private partnerships and initiatives that
demonstrate how the private sector can contribute to
reducing deforestation. A range of related activities
will help address the policy environment.468
Another example of bringing development and
climate finance together is the US$2.7 million Great
Green Wall for the Sahara and the Sahel Initiative,
which brings together more than 20 African
countries, international organisations, research
institutes, civil society and grassroots organisations
and has become Africa’s flagship initiative to combat
the effects of climate change and desertification.
The initiative supports local communities in the
sustainable management and use of their forests,
rangelands and other natural resources, aiming to
contribute to food security, livelihoods, and climate
change mitigation and adaptation. Already, about
120 communities in Mali, Burkina Faso and Niger
have created a green belt on more than 2,500 ha of
degraded and arid land, planting over 2 million seeds
and seedlings from 50 native species.469
Risk of natural disasters and uncertainty are central
to any investment calculation – especially in land
use, where major uncertainties abound. Risks have
known distributions and in theory can be insured
against with reasonable premiums. Uncertainties,
however, lead risk-averse actors (including insurance
companies) to assume worst-case scenarios,
raising costs all around. The issue of uncertainty
is particularly prominent for land use because of
the potentially large impacts of climate variability
and climate change on temperatures, precipitation
and even pests and diseases. Land use – especially
agriculture – is the most climate-sensitive sector of
all. Thus, difficulties in estimating true risks lead to
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Box 30
Managing watersheds as a key natural infrastructure investment470
Managing watersheds for specific water services represents the largest portion of natural infrastructure investments
to date. A wide range of players have initiated promising efforts to protect and enhance water systems across the globe,
with multiple benefits:
•

Reducing reservoir sedimentation: Deforestation and other land use changes increase soil erosion, which can clog
up reservoirs and lower their capacity to store water and generate power. To reduce sedimentation and avoid costly
reservoir dredging, the Costa Rican hydropower company Enel Latin America, in partnership with the national
government, is helping finance reforestation efforts upstream of its hydropower reservoirs. In addition to increasing
efficiency and extending the lifespan of Enel’s power facilities, the effort has provided more reliable streamflow,
reduced GHG emissions, and compensated landowners for opportunity costs.471

•

Regulating water flow: Several communities and corporations have invested in restoring forests for their key role in
regulating aquifer and stream recharge to secure reliable water supplies. For example, as part of a PPP between the
São Paulo (Brazil) water utility, the Nature Conservancy and private companies, landowners in São Paulo’s watershed
are paid US$95 per hectare to protect or restore forests. Conserving the target 14,300 ha of hydrologically sensitive
land around São Paulo is projected to save US$2.5 million by improving water quality and quantity, reducing
sedimentation and increasing the longevity of São Paulo’s Cantareira reservoir system.472 By supplementing
landowners’ incomes, the programme also helps alleviate poverty.

•

Purifying water: Several municipalities have invested in restoring and protecting forested watersheds to improve
water quality – at lower costs than if they used only treatment plants or other grey infrastructure. For example,
in Ecuador, a Water Conservation Fund (FONAG) funds watershed management projects that will protect one of
Quito’s water sources for the long term. FONAG now disburses almost US$1 million a year for conservation projects,
raised through fees from water users.473

The benefits of managing natural infrastructure extend beyond forested watersheds. Mangroves, for example, play a
key role in mitigating coastal flood damage, while supporting aquaculture and fisheries.474 Trees along rivers can shade
and regulate stream temperatures at a lower cost than cooling towers.475 Protecting floodplains can reduce downstream
flood risk, while providing rich agricultural land and valuable habitat for fish and bird species.476
For example, a partnership between China Three Gorges Corporation and the Nature Conservancy found that restoring
and managing the function of floodplains on the Yangtze River, in combination with improving dykes and other
downstream grey infrastructure, would reduce flood risk more effectively and at a lower cost than upstream dams alone.
Under the proposed strategy, China Three Gorges Corporation could increase hydropower production valued at up to
US$350 million per year by maintaining higher water levels in the reservoirs, while also releasing a more natural flow that
benefits a downstream fish reserve.477

pricing and discount rates that are less favourable
than they could be. The state of climate science is
unlikely to help much, in a practical sense, in the
immediate future.
Official development assistance totals devoted to
protecting natural infrastructure are hard to assess, but
only about 3% of ODA in 2012 went to environmental
issues, and 6% to agriculture – in both cases, not
much relative to the need.478 A comparison between
uninsured losses and total ODA (US$135 billion
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disbursed to developing countries in 2014) shows that
every second dollar of ODA spent may be washed away
by uninsured disaster risk, particularly as the largest
share of losses due to natural disasters in developing
countries remain uninsured.479 These figures suggest
that ODA may have an important role to play in terms
of increasing capacity for risk assessment, related
decision-making, and targeted sectoral risk reduction
measures. However, ODA faces challenges in providing
financial instruments that help people and businesses
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Box 31
African Risk Capacity (ARC) insurance480
Rising risk of natural disasters, such as drought and flooding due in part to climate change, particularly in developing
countries, highlights the need for innovative public-private initiatives to deliver de-risked finance solutions that work for
the poorest countries and populations. A large share of current disaster risks is not insured, particularly in developing
countries, so these communities are shouldering the losses directly. A key challenge is to protect the poorest from natural
disasters as they often operate outside of the market system and commercial insurance is not a viable option.
ARC insurance is a climate-related, sovereign risk insurance scheme, launched in 2014. It is a specialised agency of the
African Union that is helping member states resist and recover from natural disasters. Its primary focus is currently
food security, and its main activity is an indexed insurance plan covering rainfall shortages. The aim is to catalyse a
transition from the traditional ad hoc, ex-post disaster response system to a more efficient, pre-emptive continental risk
management system. ARC Insurance has issued parametric disaster insurance policies to several African governments,
starting with Kenya, Malawi, Mali, Mauritania, Niger, Senegal and the Gambia.
ARC uses the Africa RiskView tool, developed by the UN World Food Programme, to estimate crop losses and drought
response costs before a season begins and as it progresses, triggering insurance payouts at or before harvest time if the
rains have been poor. A cost-benefit analysis, performed by the financial affiliate of ARC, estimates that spending US$1 on
early intervention through parametric insurance from ARC can ultimately reduce the economic impact of drought due to
crop losses by as much as US$4.50.
To qualify for sovereign-level insurance, participating countries must have a contingency plan for how they will use
the insurance pay-out as well as institutional mechanisms to manage the funds once allocated. ARC is designed to
complement and reduce reliance on external appeals, such as for humanitarian aid, that typically take much longer to
disburse and occur only after the disaster has hit. Cost-effective contingency planning is an essential element of national
implementation to protect livelihoods and development gains. In early 2015, Mauritius, Niger and Senegal countries were
disbursed a total of US$24 million. In 2016, ARC is planning to expand its coverage to include flood and other extreme
event insurance.
ARC Insurance Company Limited (ARC Ltd) is the financial affiliate of ARC. The initial capital behind the insurer was
provided by founding members KfW (Germany) and DfID (United Kingdom) in the amount of roughly US$200 million of
public development finance.

in developing countries insure against disasters. Box
31 provides an innovative example of using public
development finance to catalyse private investment to
mitigate and respond proactively to drought risk.

Scaling up private investment
Even though private investment in sustainable land
use is rising – some estimates suggest that it grew
by over 600% between 2004–2008 and 2009–2013
– the scale of the challenge to fill the financing gap
remains significant.481 There is a need to increase
the amount of money going from primary investors
(“limited partners”) into entities such as impact funds
that can originate and help develop viable projects.

Green bonds, discussed in detail in Section 3, are
increasingly used in the energy sector, and may
eventually hold promise for land use as well.
However, the proportion of green bonds dedicated to
agriculture and forestry is still very small, accounting
for only 2.2% of the total US$42 billion issued in
2015482 and less than 1% of all climate-aligned bonds
issued to date; it is also not always clear that the
proceeds from such bonds in land use are in fact
financing greener land use as opposed to other green
activities by land users such as renewable energy.483
Clearly uncertainties peculiar to the land use sector
are discouraging to investors such as banks and
pension funds seeking long-term stable returns with
low risk. A majority of the green bonds issued in
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agriculture and forestry to date involve paper and
pulp companies with Forest Stewardship Council
certification.484 Forest bonds, though long discussed,
have not been issued at significant levels.
The market for private investments in sustainable
land use is challenged by a shortage of investment
projects with appropriate risk-return profiles and
experienced management, and lack of standardised
impact metrics. The concept of green bonds in land
use restoration (e.g. fixed income investments) is
attractive in principle, but only likely to be marketable
at scale if well protected against loss by first-loss and
impact equity, as discussed below, and if backed by
harmonised standards.485

Impact investment opportunities related to land
use, on the other hand, which achieve social and
environmental impacts along with financial returns,
are growing and have great potential. Impact investing
for land use in developing countries is expected to
reach at least US$6 billion total in 2014–2018, triple
the level of the previous five years (see Box 32).
Key barriers need to be overcome to ensure a good
supply of deals with adequate collateral, sufficient
prospects for future cash flow, and acceptable riskreward profiles. Investors in rural areas of developing
countries tend to face all the usual risks of investment,
but also additional concerns about commodity market

Box 32
Impact Investment
Impact investing in restoring and conserving landscapes is a medium- to long-term business, but the financial bottom
line matters to impact investors, as in all private investing. Of 42 impact funds identified by IMPACTBase as primarily
targeting environmental impacts, only one reported a willingness to accept below-market returns. The investors’
targeted internal rate of return486 on investments involving real assets (such as land) was 15%, although known cases
of below-market rates of 5.5% in environmental impact investing were acknowledged. Fund managers sought internal
rates of return of 5–10% in the conservation area. Investments in Africa on average needed internal rates of return of 5%
higher than comparable conservation investments in Latin America.487 Managing risks is key to increasing investment at
any given rate of return.
Initiative 20x20 in Latin America and the Caribbean, which is defined by active participation of private sector impact
investors, has achieved particular momentum.488 Launched at the Lima Climate Change Conference in December 2014,
it aims to bring 20 million ha of degraded agricultural and forest lands into restoration by 2020. The 20 million ha goal for
pledges has already been significantly exceeded, and an announcement by an international organisation of an associated
small first-loss equity facility is expected to occur very soon.
Initiative 20x20 is facilitating technical support to countries committed to restoration, and the plan is to do the same for
the two civil society regional programmes that have submitted restoration pledges. Studies and workshops are targeted
at key common issues such as fiscal and regulatory incentives for restoration, monitoring systems, assessments of specific
restoration opportunities, and increasing access to seeds for native species.
Private-sector impact investors are actively participating in Initiative 20x20. Permian Global, Moringa Fund, Althelia
Climate Fund, Rare, Terra Global Capital, the Forestry and Climate Change Sub-Fund, Sustainable Land Management
Partners, EcoPlanet Bamboo, Carana, the EcoEnterprise Fund, the Andes Amazon Fund, and the Amazon Reforestry Fund
have earmarked an aggregate of over US$1 billion for investment in 20x20 projects as of August 2016; others are likely
to join over time. Contacts have also been initiated with institutional development and climate finance investors with a
regional focus on Latin America, both to explore options for a first-loss risk facility and to boost resources available to
impact investors.
There seems little doubt that the 20x20 partnership is facilitating collaboration between those with a stake in degraded
land, and international investors who seek impact in addition to returns. Much has been achieved in a short time; the key
now is to follow through with effective implementation.
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risks, policy risks, political risks, macroeconomic
risks, weather risk, and commercial risks, such as
poor infrastructure and difficulties in finding trained
managers. Differential risks are an often-cited reason
why some borrowers pay higher interest rates, and why
some projects need to have a higher return than others
to attract investors.
To reduce financial risks, “capital stacking” could play
an important role, provided the right transparency
and accountability mechanisms are in place. This is a
common risk-sharing approach in which institutional
or philanthropic investors typically provide first-loss
equity, impact investors provide preferred equity, and
other private investors provide protected debt equity
(see Figure 12). Publicly funded institutional investors
can leverage private capital by accepting a first loss
for being the junior equity partner in a stacked capital
deal. The evidence suggests that pooling risks across
institutional investors and developing expertise within

one facility can lead to cost savings.489 Capital stacking
is relevant to land use, but also more broadly to
sustainable infrastructure financing.
Public private partnerships can be created to establish
infrastructure funds that attract private investors.
By structuring the fund to meet investors’ risk
appetite, a limited public investment can be used to
attract private capital and boost available resources
for investment. The Africa Agriculture and Trade
Investment Fund is one example (see Box 33). While
still in their infancy, experience from such funds is
promising and can be be scaled up and replicated for
investing in sustainable infrastructure and related
business activities.
The AATIF experience highlights useful lessons for
others considering blended funds, including the need
to match the fund structure to investors’ risk appetite;
the opportunities associated with a flexible investment

Figure 12
Capital stacking for impact

Types of Capital Profile of Investors in order of:
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First
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Source: Consultations with various investors and IMPACTBase, 2015. IMPACTBASE Snapshot: An analysis of 300+ impact investing funds.
Global Impact Investor Network. Available at: http://www.thegiin.org/cgi-bin/iowa/resources/research/653.html.
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Box 33
Africa Agriculture and Trade Investment Fund: An Innovated Public Private Partnership
to Blend Funds for Sustainable Agriculture Finance Solutions
The Africa Agriculture and Trade Investment Fund (AATIF) is a US$146 million fund that invests across the entire
agricultural value chain in Africa. It illustrates an new type of asset class in the form of a public-private infrastructure
fund or structured public-private partnership that is designed to support sustainable infrastructure and related
business practices investment. The AATIF uses a first-loss layer (capitalized by Germany’s Federal Ministry for Economic
Cooperation and Development (BMZ)) and a mezzanine layer (capitalized by KfW and Deutsche Bank) to encourage
private investment in the fund.
The mandate is to target direct investments in agricultural cooperatives, commercial farms, and processing companies,
and indirect investments in financial and other intermediaries that on-lend predominantly to smallholder farmers. As of
June 2015, AATIF had deployed about US$110 million and its portfolio included four direct investments and four indirect
investments, including three investments in financial institutions and one investment in a non-financial intermediary.
Importantly, AATIF’s has Social and Environmental Safeguard Guidelines (based on the IFC performance standards) and
AATIF partners with an independent Compliance Advisor to ensure that these are enforced and shape projects in the
course of their preparation. Parallel to the fund, an associated Technical Assistance (TA) Facility provides grant-based
support to projects to help ensure AATIF investments reach their development potential. This Facility is managed by
the Common Fund for Commodities and capitalized with EUR 6m from BMZ and AATIF itself. Nearly every investment
made by AATIF includes a TA component. These include: grant funding to support research, employee training, and the
implementation of Environmental and Social Management Systems (SEMS), among other capacity building efforts. In the
future, the Facility also intends to deploy funding for feasibility studies and other project preparation activities.

mandate; the need for consistent and effective
communication among stakeholders; and the benefits
of streamlined governance and decisionmaking
processes. It is also an example of an innovative
public private financial partnership to deploy capital to
sustainable agricultural practices and trade in Africa.
Public-sector finance has an important role in creating
the conditions to increase the supply of bankable deals
and mobilise private investment at scale. The Global
Environmental Facility (GEF) is a successful example.
Since 2006, when land degradation became a focal
area, the GEF has invested more than US$876 million
in resources for at least 190 projects and programs
that encourage use of sustainable land management,
leveraging more than US$3 billion of private cofinancing. Similarly, governments and philanthropic
organisations sometimes create dedicated global funds
or facilities (such as new windows of existing funds)
for public co-financing of landscape restoration and
conservation, leveraging private investment. Adequate
attention and finance should be provided to building
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capacity to formulate bankable projects. Transparency
and inclusion are also key.
There is not a lot of experience with large risk
guarantee funds working on a multi-project basis
across countries. International cooperation that
combines impact-oriented multilateral public funding
for mitigating risk with public and private investment
for producing impact could help scale up the amount
of total capital for impact considerably.
The different objectives of different types of investors
provide an opportunity to improve risk-return profiles
for each through collaboration, boosting the overall
pool of resources available. Public or philanthropic
institutional investors may be most concerned with
impact, but worry that their potential concessional
funding is too small to meet needs. They may
take bigger risks to leverage higher levels of good
investment by others. Others, such as pension funds,
may be content to have a lower but predictable longrun return on debt that is well protected from loss.
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For instance, TIAA-CREF Global Agriculture490 is
a series of limited partnership investment funds
that seek to capitalise on positive macroeconomic
fundamentals by investing in agricultural natural
resources and related agricultural investments on a
global basis.491 Its investment strategy is designed to
gain exposure to an asset class that is characterised
by low correlation to other asset classes, provides
an effective hedge to inflation, and is expected to
benefit from attractive market fundamentals. TIAACREF is currently investing in a US$4.4 billion global
farmland portfolio that includes over 800,000 acres
on more than 600 properties on four continents:

North and South America, Europe and Australia. The
farmland portfolio is part of a broader US$8 billion
Global Natural Resources & Infrastructure portfolio
that also includes timber, energy and infrastructure.
Innovative financing in agriculture and food has
mobilised about US$1 billion over the last three
years. The number of funds (both public and private),
the amount of capital invested, and the number of
projects financed all show a positive trend, and there
is scope to use creative financing mechanisms to fund
interventions that will lead to more sustainable land
use practices.492

Box 34
Supply-chain deforestation commitments
In recent years, an important movement has emerged among large companies of taking action and investing across
their supply chains to reduce negative environmental impacts. In 2010, the Consumer Goods Forum (CGF) – an industry
association representing consumer-facing companies with more than US$3 trillion in annual revenues – pledged to
eliminate deforestation from its members’ supply chains and achieve “zero net deforestation” by 2020.493
The CGF pledge became a primary driver of the 2012 creation of the Tropical Forest Alliance 2020 (TFA), a shared multistakeholder platform, including governments, companies and NGOs, to eliminate commodity deforestation.494 These
developments were partly the result of pressure from local and global NGOs, including biodiversity, environmental and
rights-based groups. As such, they demonstrate the power of consumer-based movements to change business models and
shift investment from business-as-usual patterns towards sustainable land use.
Over the last few years, most of the world’s major commodity traders – large agribusinesses such as Wilmar, Cargill and
Archer Daniels Midland that dominate global agricultural trade – have committed to zero-deforestation policies. While
each company’s policy has its nuances, the overall commitment is simple: to stop buying agricultural commodities grown
on recently deforested land. The shift has been most rapid in the palm oil industry. In December 2013, the world’s largest
palm oil trader, Wilmar International, introduced a groundbreaking “No Deforestation, No Peat Land, No Exploitation”
commitment across its entire supply chain.495 Since then, other major commodity and consumer goods companies have
pledged to break the link between palm oil and deforestation, while also protecting the rights of local communities. Today,
it is estimated that the majority of globally traded palm oil is supplied by companies that have committed to responsible
sourcing guidelines.496
The collective pledge by CGF members, the launching of the TFA, and the cascade of commitments to zero-deforestation
policies are very significant. The task now is to make the vision of deforestation-free commodities a reality, by building
internal company support, creating plans with aggressive timelines, making sourcing relationships more transparent, and
transmitting strong incentives for deforestation-free goods from buyers to sellers.
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6.3 Boosting agricultural
RD&D investment
Remedying distortions in incentives (Section 6.1) is
key to encouraging good behaviours and discouraging
bad ones with respect to reducing GHG emissions from
land use and enhancing their absorption. It will also
be vital to invest in the productivity and sustainability
of land use to meet rising needs for food, fibre and
fuel. These needs will be met in some fashion, but
under business-as-usual it is unlikely that they will
be met in a way consistent with even a 2°C pathway.
The Global Commission on the Economy and Climate
has shown that land use interventions have the
potential to generate 30% of the total potential annual
mitigation of greenhouse gases by 2030.497 To do so,
however, requires investment in forward looking R&D
in land use sectors to deliver innovative practices and
technologies in a timely way, and investments in the
rapid deployment of existing low-emission and highresilience practices and technologies.
Agricultural R&D is largely underfunded, given the
urgency of the needs. Data on R&D spending in
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agriculture are scant, though some estimates are
available. In 2008, governments spent about US$32
billion globally on R&D in agriculture (including
livestock) and agroforestry– including US$15.6 billion
(2005 PPP) in developing and emerging economies.
Private-sector funding added about another US$18
billion (2005 PPP), mostly in developed countries.498
More recent figures for advanced countries in 2013
show that only 3% of public R&D in those economies
is focused on agriculture, compared with 4.2% for
energy, 6.3% for industrial production and 24.9%
for defence.499
The Consultative Group on International Agricultural
Research (CGIAR), which focuses on investing
in tropical food crops, is one the oldest and most
successful collaborative research initiatives in
this field. It is a nearly US$1 billion-a-year global
agricultural research partnership involving 15 research
centres around the world, combining public and
private-sector funds and partners. CGIAR centres were
instrumental in the original Green Revolution. They
bring together high-level scientific capacity, significant
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and stable funding, and institutional capacity
on sustainable agriculture and natural resource
management practices in developing countries. This
enables them to provide farmers with vital science and
technology support. The CGIAR Research Program
on Climate Change and Food Security (CCAFS) is the
global instrument for promoting research on climatesmart agriculture in developing countries.
Globally and in specific regions, rapid advances in
biological sciences are opening up great possibilities
for developing new, more productive and resilient
crop varieties. New technologies are making it
possible to quickly screen huge volumes of material
for desired traits and then cross-breed them into
seeds, revolutionising the business.500 Breeders have
developed methods for mapping and labelling portions
of plant DNA associated with useful traits such as
drought tolerance or pest resistance. This makes it
possible to identify the most promising seedlings for
further breeding before the plants are fully grown.
Between 2010 and 2014, the EU and the UN Food and
Agriculture Organization (FAO) provided €41 million
to support the Africa Climate Smart Agriculture (CSA)
Alliance, which invests in enhancing productivity
and climate resilience while reducing emissions
from agriculture.501 CSA aims to work with 6 million
smallholder farmers across sub-Saharan Africa by
2021.502 The goal is to boost food and nutrition security
for the rural poor, even in the face of a changing
climate. CSA practices enable farming communities
to sustainably and reliably increase agricultural
productivity and incomes, adapt and build resilience
to extreme weather events and a changing climate,
and where appropriate, contribute to reducing GHG
emissions and concentrations.
An active area for research is how to fulfill the rising
demand for wood and wood-based commodities,
and the role that planted forests may play to help
decrease the reliance on clearing natural forests for
wood. Projections from various sources suggest that
planted forests for wood products will cover from 303
to 345 million ha by 2030, roughly a doubling since
1990, with most of the increase from 2005 occurring
in Asia.503 Plantation forests are much less biodiverse
than natural forests, and often fail to provide anything
like the level of vital ecosystem services provided
by intact natural forests.504 Enhancing productivity
in planted forests can contibute to sustainable
afforestation and reforestation strategies, reducing
pressures to source wood from natural forests.

Making plantation forestry more sustainable has
technical and social components that are complex
but relatively well-known.505 However, these barriers
can be difficult to overcome when it is easier and
cheaper to harvest natural forests instead. This
highlights the fundamental importance of monitoring
and governance in preventing deforestation and
encouraging plantation forestry to use more
sustainable approaches.506 Some potential possibilities
can be seen through a pilot project in Vietnam.
More than 43,000 households in central Vietnam
have received access to micro finance and technical
support to establish over 76,500 hectares of plantation
forest under a World Bank-supported project. A key
component is certification of pilot areas through the
International Stewardship Forest Certification process,
where the price of certified timber is 30% higher than
non-certified timber of the same type.507
With respect to agriculture, the Global Alliance for
Climate-Smart Agriculture (GACSA) was launched at
the UN Climate Summit in 2014.508 It is a voluntary
alliance dedicated to addressing the challenges facing
food security and agriculture in a changing climate
by scaling up climate-smart agriculture. Specific
goals include sustainable and equitable increases
in agricultural productivity and incomes; greater
resilience of food systems and farming livelihoods;
and reduction and/or removal of GHG emissions
associated with agriculture, where possible. GACSA is
supported by a Facilitation Unit, hosted by the FAO
and financed through a five-year (2015–2019) multidonor trust fund with contributions pledged from
Norway, Switzerland and the US.
As seen above, the most recent estimate of global
annual R&D in agriculture and forests, public and
private, of all types was of the order of US$32
billion.509 This is much less than similar investments
in renewable energy, Of this amount, it is likely
that less than one-third or roughly US$10 billion
was for climate-smart agricultural technologies and
practices.510 This may reflect the greater difficulty for
the private sector to capture the gains from funded
research on climate smart agriculture compared to
renewable energy innovations. The fact remains that
R&D in the land use sector is underfunded, given that
it has the potential to generate 24% of global emissions
mitigation potential by 2030. This is a priority area
to step-up R&D funding, as well funding for the rapid
deployment and spread of existing low-emission and
high-resilience solutions.
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