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Summary and Overview

The new global agenda and sustainable infrastructure

2015 was a milestone yearwhich the world set clear and ambitious objectives through the Third
International Conference on Fimang for Development in Addis in Julthe UN Summit in September
thatadopted the SustainetDevelopment Goals and the 2030 development agenda;ea@®DiR21 in
Parisin December that resulted in the milestone climate agreerféetthree central challenges now
facing the global community, as crystallized in 2015, are to reignite global growth, deliver on the
sustainable development goals (SDGs), amdshin the future of the planet through strong climate
action. At the heart of this new global agenda is the imperative to invest in sustainable infrastructure.

As an essential foundation for achieving inclusive gmwustainable infrastructuomderpns all

economic activity. Inadequate infrastructure remains one of the most pervasive impediments to growth
and sustainable development, and consequently in tackling poverty. Good infrastructure unshackles and
removes constraints on economic growth angsilcrease output and productivity. Investment in
sustainable infrastructure can help generate employment, boost international trade, industrial growth, and
competitiveness while reducing inequalities within and among countries.

Sustainable infrastructuedso holds the key to poverty reduction and societatbadtig in part because

it enhances access to basic servaras facilitates access to and knowledge about work opportunities, thus
boosting human capital and quality of life. Sustainable infrastredtelps reduce poverty and extreme
hunger, improve health and education levels, assist in attainment of gender equality, allows for the
provision of clean water and sanitation, and provides access to affordable energy for all.

Sustainable infrastructupromotes sustainable consumption, production, and resource utilization to

ensure that habitats and settlements are resilient, and that ecosystems and marine resources are used in a
sustainable manner. On the one hand, it enhances food security throeghffimEmt resource use and

reduces vulnerability to environmental shocks. On the other, bad infrastructure can and does kill people

on a large scale mainly via air and other pollution, and puts pressure on land and natural resources to an
extent that magompromise the viability of future generations and create unsustainable economic

burdens in the future.

How we undertake the massive investments that are needed will have an enduring impact on climate
resilience. The existing stock of infrastructure @adise accounts for more than 60 percent of the

ZRUOGYV JUHHQKRXVH JDV *+* HPLVVLRQV 7KH VFDOH RI WKH QH
unique opportunity for accelerating the transition to an economy based -@ailban energy, but, if not

dore well, also pose a great danger of locking in capital, technology, and patterns of economic activity

that will last for decades and become progressively unsustainable.

Ramping up ambition as well as spending on sustainable infrastructure is partioukalty given the

global macroeconomic context and the slowdown in growth and declines in investment in all regions, and
when other policy instruments are highly constrained. First, monetary policy is reaching its limits.
Second, fiscal policy is constraid as well: those with fiscal space seem reluctant to use it and most do
not have fiscal room for maneuvdiird, while supplyside structural reforms are important, their effects
take time A fourth means of jumpstarting growth at this juncture is pyfiicate investments in

sustainable infrastructure. In the near term, such spending can stimulate demand at a time when many
countries have been hit by economic contraction and the commodity slump. In the medium term,
investment in sustainable infrastrugican augment and improve the efficiency of energy, mobility and
logistics? thereby boosting productivity and competitiveness in all sectors and spurring the domestic

Vi



drivers of growthlt can also unlock waves of innovation and creativity. And it undsrfia only
sustainable longerm growth path on offer.

Scale and urgency of the challenge

The next twenty years are of crucial importance. Massive investments will be needed in energy
development, sustainable cities, transport corridors, water and wastgenzent, and

telecommunications. There are three key drivers of the projected infrastructure investment needs. First,
many advanced economies will require large investments to rehabilitate existing infrastructure that has
long been neglected due to undlerestment. Accelerating the replacement of aging infrastructure offers
an opportunity to improve the sustainability footprint and give greater impetus to toailben

transition. Second, there has been a major shift in the global economy with emedyteyealoping

countries (EMDCs) growing at higher rates and now constituting a greater share of the global economy
and of global growth. Third, given big infrastructure deficits in most EMDCs and structural changes
underway such as rapid urbanization, demin economic structures, and a rising middle class,
investment rates in infrastructure are projected to increase in most parts of the developing world, with the
notable exception of Chini particular, the urban population will increase from aroubdalion now

(50 percent of $7#illion) to around 6.5 billion by migentury (70 percent of 9+ billionJhis is a once

in history transition.

In this paper, we use the conventional definition of core infrastructure, including power, transport, water
and waste, and telecommunicatioMge do not include social infrastructure such as schools and hospitals,
nor primary energy production or investments in energy efficie@tmbal investment in core

infrastructure has increased by US$1 trillion per annum theepast decade to around $3.4 trillion per
annum in 2015. The bulk of the increase has been in EMDCs, led by China. Investment in sustainable
infrastructure needs to increase even further. Total investment requirements in core infrastructure (for
delivery on expected growth and structural change) over next 15 years are estimated to be on the order of
$80 trillion (or around $5%6 trillion on average per annum). This is much more than the current existing
stock! The Global Commission on the Economy and Climate (GCEC) 2014 report estimates that an
additional $30 trillion or so will be needed over the next 15 years for energy efficiency and primary
energy production. One way or the other, most of this infrasteuetilirget built, but how it is done will

have a crucial bearing on outcomes for growth, development, and climate.

Seventy percent of the projected investment needs for sustainable infrastructure will be required in
EMDCs, with countries other than Chinecaunting for most of the increase. With rapid population

growth, particularly in cities, investment requirements in Africa will grow particularly fast. Power and
transport account for 60 percent of the investments needed and are the most importagiefatiagahe
low-carbon transition. Significant investments are also needed in water and sanitation to improve access
and adapt to the impacts of climate change. A majority of these investment needs will be accounted for by
cities.

An important insight fom the GCEC 2014 report is that, while there are upfront costs to ensure
sustainability of infrastructure investments to be consistent with the goal of maintaining an upper limit
whereby planetary warming is kept to 2 degree Celsius or lower, importsettiof savings will result

from such investments as well. This is due to reduced capital expenditure from fossil fuels (power plants),

! The GCEC 2014 report had estimated total infrastructure spending between 2015 and 2030 at around $90 trillion
including investments in energy efficiency and primary energy. Of this around $57 trillion was for core
infrastructure. This study estimatesalcspending on core infrastructure at around $80 trillion largely because of
higher spending requirements in emerging markets and developing countries.
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compact cities, and more efficient transmission and distribution. Taken together, according to GCEC
2014, the total in@mental infrastructure investment needs are $4.3 trillion for the-2038 period (or
around 5 percent of the total investment requiremeldtsjever, a loncarbon scenario will entail a

major shift in the composition of investments towards-tarsbon andlimate resilient sectors such as
renewable energy, nuclear, Carbon Capture and Storage (CCS), transport, water/sanitation, as well as
adaptation infrastructure to better withstand climate change impdittgether around $1 trillion per

year is expectetb be needed for zero or very laarbon core infrastructure, mostly for the energy
generation and transportation sectors (excluding energy efficiency), representing 18 percent of core
infrastructure. Other spending also needs to be reoriented towaatks gnestainability and climate
resilience.

About 70 percent of the increase in currently projected future emissions will be associated with
infrastructure yet to be built. This estimate is based on projected investment trends. If these investments
are inline with those made in the past, the 2 degree Celsius target will be out of reach, with grave risk of
ecosystem collapse, massive human displacement, unlivable cities, and a plummet in growth.

The Paris Agreement recognizes the need to ramp up amig@tiorent pledges for national action as
UHIOHFWHG LQ FRXQWULHVY LQWHQGHG QDWLRQD @sons@HWHUPLQH
around 5560 gigatomes of equivalent carbon dioxide (GtCO2e) per annum in 2030, an improvement on

the businesasusual (BAU) scenario (estimated at68 GtCO2e per annum). However, keeping to 2

degrees Celsius or lower would require GHG emissions of around 40 GtCO2e or less per annum by 2030,
depending on the assumed path of emissions thereafter. Recognizinghisedaris Agreement
XQGHUVFRUHV WKDW SHDN HPLVVLRQV PXVW KDSSHQ 3DV VRRQ DV
measurement and verification and committed all parties to meet every five years to look at progress

towards meeting nationally deigined contributions (NDCs) with a view to enhancing levels of

ambition.

The window for making these choices is uncomfortably narrow. On the one hand, we cannot
underestimate the dangers of delay because ofifookdirty and longasting infrastructurand the

ratchet effect of flowstock processes, i.e. emissions to concentrati@mshe other hand, there is much
clearer recognition now, as evidenced in Paris and given the very swift movement from agreement
(December 2015) to entry into force of theai®@greement (November 2016), of both the immense risks
and great attractions and opportunities that lie indawbon climateesilient growth. The time for

ramping up actions is opportueng-term interest rates are at record lows and there are magpped
sources of financdrapid technological change offers prospects for developmental breakthroughs that
hold promise for climatériendly outcomes (for example by building smart cities and scaling up
distributed solar powerpnd there is growing rexgnition of the importance of decarbonization and new
commitments to it by advanced countries as well as developing countries.

The opportunity to shape the new infrastructure provides a unique opportunity to change direction. The
next twenty years are dsive in world history: there is deep responsibility as well as great opportunity.

Impediments to the delivery of sustainable infrastructure

Investments in sustainable infrastructure are lagging behind the needs described and those that are being
made arenot as sustainable as they should be. This is partly because such infrastructuréeisripng

requires large upfront investments, and generates cash flows only after many years. Typically, sustainable
infrastructure investments are complex, subject th higks, especially in the initial phases, vulnerable to
policy and political risks, and require appropriate regulation. Even if revenues do not cover costs, indirect
externalities and social benefits may be large but difficult to measure. Consequerkétsrakone

cannot provide effective infrastructure services and private investments often cannot be realized without
some form of public support.
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While these attributes affect investment decisions and outcomes in both developed and developing
countries, BMDCs face additional limitations. First, policy and institutional gaps are greater. In particular,
many countries lack a coherent and trusted legal and institutional framework, institutional capacities are
under developed, and governance is often weaknyvtzountries lack effective public private partnership
(PPP) frameworks and implementation capaécigvernmeninduced policy risks both during the
implementation and operating phases remain a common impediment to infrastructure investments by the
privatesector. Second, many countries lack the policies and institutions to set a clear direction for future
investments and generate a viable pipeline of projects. Implementation tends to be subject to greater
delays and higher costs. Third, EMDCs also facatgrdifficulties in mobilizing longerm finance and

the costs of financing are much higher than what is available in developed countries. Fourth,
infrastructure investments worldwide face sustainability gaps. Investment decisions are affected by major
price distortions, notably pervasive fossil fuel subsidies, the absence of carbon pricing, and the inadequate
regulation or costing of pollution. These price distortions greatly affect the incentives to invest in low
carbon technologies, especially given line prevailing prices for fossil fuels.

While the broader impediments to infrastructure investment are now better recognized, there is little
attention even in the G20 to incorporating sustainability criteria into investment planning and project
selection. Higher investment costs, higher financing costs, and higher sustainability costs act as a vicious
cycle to impede the quantity and quality of infrastructure investment.

There are five major barriers that inhibit financing going to infrastructure imrgenad these are
magnified for sustainable infrastructure:

Lack of transparent and bankable pipelin€overnments often fail to develop letegrm plans, so future
infrastructure needs are unknown and there is little to guide potential investors & lsystém as a

whole might develop. Second, even when kergn plans exist, the pipeline may not be clearly
communicated to investors (only half of the G20 countries publish infrastructure pipelines, for example).

High development and transaction codteefficient bidding and procurement processes discourage
private investment. Many transactions are tailored to each individual project, so standards are often
diverse and inconsistent. Transaction and development costs for sustainable infrastructusenmagjbet
even higher, because limited data on financial and risk performance makes deal evaluation more
complicated.

Lack of viable funding model&: major constraint to attracting investment in infrastructure is funding risk
or adequacy and certainty dretultimate source of revenues for an infrastructure prdpea.reason for

this is that is particularly pertinent in mideknd lowincome countries is that users are unwilling or
unable to pay high enough charges to allow full cost recovery. Alsagtorgenften expect a higher return
because of actual or perceived risks. For sustainable infrastructure projects, the matter is even more
complicated. Even when sustainable infrastructure is net present value-pN§itifje over its lifetime,

such projectgan have higher upfront costs, and positive externalities such as cleaner air or fewer
emissions are difficult to calculate, much less monetize.

Inadequate riskadjusted returnsMany investors do not invest in infrastructure simply because it does
not offer competitive riskadjusted returns, particularly if perceived risks are high. Sustainability
complicates the risketurn issue because the technologies and platforms are often new. Also, because
sustainable infrastructure often requires more upfrortataghe risk is that much higher.

Unfavorable regulations and policieRegulations on investment limits, capital adequacy, reserve
requirements, the valuation of assets and liabilities, and limits on foreign investment can discourage
investors from makig longerterm and crosborder investments. Uncertainty around tax policies,
particularly in middle and lowincome countries, depresses infrastructure investment because it makes it
difficult to project longterm net cash flows. In addition, tax policreay not be structured to reward



longerterm investment choices or reflect the lower clirraiated risks associated with sustainable and
resilient infrastructure.

Tackling these impediments will require concerted and mutually reinforcing actions along f
dimensions of policy and finance:

First: to eliminate pervasive fossil fuel subsidies and adopt carbon pricinghus improving

incentives and generating revenues to enable the investments needed in sustainable infrastructure.
Regulation can play an important complementary role especially in curbing the use of coal and
dealing with air and other pollution.

Secondto provide a stable policy environment and strengthen investment frameworkshus
helping to deliver a concrete pipeline of viable and sogtdé projects, reducing high development
and transaction costs and attracting the private sector.

Third: to tackle the gaps in the availability and costs of longerm finance, both in the upfront
and operating phases. Mobilizing both lelegm debt finane and the large pool of institutional
investor assets can boost confidergdditionally, thegreening of the financial systenthrough
increased transparency and sharper focus on climate risk can tilt incentives towards sound
investments and improve accégginancing for more sustainable projects.

Fourth: to strengthen cooperation on technology development and deploymesgpecially on
clean energy and energy efficiency.

Of critical importance in all of these areas are the credibility, claritycansistency of policies. The
transition to the lowcarbon economy in the context of urban development and technological change
presents huge investment opportunities. There is no shortage of world savings, but major obstacles in
transforming investmerdpportunities into real investment demand exist, as do difficulties in bringing
forward the right kind and scale of finance at the right time. This requires strong government policy, but
as well as the active involvement of multilateral development baRE8§) around supporting

investment.

Tackling fundamental price distortions

Correcting pervasive distortions in the pricing of natural resources and infrastructure services is essential
to improving the public policy environment for sustainable infrastrectQf critical importance are the
distortions from fossil fuel subsidies and the lack of carbon pricing, which strongly bias infrastructure
investment towards higbarbon energy sources and leads to huge damage from air and other pollution.
Also, such susidies and distortions discourage the development of cleaner energy technologies,
undermine efficiency in energy use, and cause seriously harmful environmental impeklisg these
distortions offers huge potential for additional public revenues timabeaised for better purposes,

including for meeting the large financing needs for sustainable infrastructure and targeted social spending.
The IMF has estimated that the total cost of energy subsidies, including the failure to price in negative
externalites in terms of pollution and climate change impacts, was $5.3 trillion in 2015, or 6.5 percent of
world GDP. Elimination of fossifuel subsidies would reduce global CO2 emissions by more than 20
percent, cut premature deaths from air pollution by mae Half, and could generate substantial fiscal

gains of $2.9 trillion (3.6 percent of world GDP in 2015).

While the removal of fossfuel subsidies would have global benefits by reducing carbon emissions, the
bulk of the gains would accrue locally througivironmental and fiscal benefits. Several countries are
taking steps to remove or reduce fo$gél subsidies, especially taking advantage of prevailing low
petroleum prices. More than 30 countries have taken action to-phbs®ese subsidies sincel0 This
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diverse group of countries includes both some major consumers and producers of fossil fuels, such as
Angola, Egypt, Ghana, India, Indonesia, Iran, and Mekiand most recently Saudi Arabia. However,
fossilfuel pricing reform needs to go much fugt, not only to remove explicit fiscal subsidies, but also

to begin to address implicit subsidies relating to the damages caused by pollution and carbon emissions.
The G7 has recently announced their commitment to eliminate all support for fossil fhétsandecade.

This can form the basis for more ambitious commitments in the G20 and beyond.

Fundamental to public policy action is to incentivize lowarbon investment by putting a price on

carbon emissions. Doing so would align the price paid by carbers with the very large social costs of
emitting carbon. Pricing carbon also serves as a market mechanism to influence the behavior of producers
and consumers. It raises revenues and can reach all sectors. Regulation can also play an important role,
sud as through instituting environmental standards in energy and transport. Carbon prices in existing
arrangements vary considerably, ranging from less than $1 to $130 per ton of CO2 eqbivieitt,

the majority of emissions priced at less than $1a@éx2e, well below the price that economic models
estimate is needed to meet the goal of keeping to 2 degrees Celsius or lower. A transition to a broad
pricing regime with greater coverage of emissions, and at higher prices, will be needed.

Looking ahead, wre than 90 countries included some form of caffmdcing schemes among the actions

they intend to take as part of their INDCs submitted in Paris. This is a welcome development. The
momentum for mitigation action following the Paris agreement providegpartunity to develop

stronger consensus, support, and coordination across countries on instituting carbon pricing, including
progress towards establishing a carbon pricing corridor with a price floor and a rising price over time. The
OECD and the World &k have developed a set of principles that can help guide future carbon pricing
arrangementslhe Carbon Pricing Leadership Coalition launched at COP21 can help bring together
leaders from governments, cities, the private sector and civil society tdestsrs and push for more
ambitious actions.

Pricing reform is not limited to the energy sector. Distortions are widespread in the pricing of other
natural resources and infrastructure services, including for water. Governments should review pricing
acros sectors to better align them with economic fundamentals. And the equity objectives often offered
as argument for subsidized pricing can usually be achieved much more effectively by careful targeting.

Strengthening investment frameworks

The public sectohas a central role in guiding infrastructure investmetiitsth because of the extent of

direct investment by the public sector and because public policy is essential in setting up the necessary
investment framework that can encourage private sectonviewvant and support from MDBs. The role

of public policy in creating a stable and predictable policy and regulatory environment is particularly
important to enable a large increase in private sector investment. Even in the presence of a robust private
sectw, direct public investments will continue to play an important role, such as in rural roads and water
management. Also, the public sector will need to provide necessary balance sheet support to meet the
viability gap in private investments. Moreover, galgolicy is needed to create the incentives that direct
investors toward sustainable projects instead of toward canbemsive projects.

Countries should articulate clear and comprehensive strategies for sustainable infrastructure and embed
them in oveall strategies for sustainable and inclusive growth and development. National strategies

should inform, and be supported by, strategies in key infrastructure sectors and subnational jurisdictions
that are important providers of infrastructure. Only subtbgrated strategic frameworks will ensure

coherence across public policy actions and investments, facilitate coordination across sectors and levels of
government, and provide the clarity and confidence to private investors so that they will do their part.
Sustainable infrastructure plans, to varying degrees, form part of the intended nationally determined
contributions (INDCs) countries announced in the Jepdo the Paris meeting. More than 180 countries
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submitted such national climate action plans. Apdnant outcome of the Paris meeting is an agreed
process to verify progress on implementation and review action plans every five years with a view to
strengthening them to achieve the climate goals. It will therefore be important for countries t@aneflect
integrate their INDCs in overall national growth and development strategies.

Together with improving the environment to mobilize more private investment, public investment will

need to be ramped up to meet the projected large growth in infrastrdetnasd and address the

challenge of sustainability. Increased investment will need to be supported by substantial enhancement of
public investment management capacities to ensure efficiency and impact and integrate sustainability
objectives in investmentrggrams and projects. This presents a particular challenge in EMDCs that will

see the largest increases in infrastructure demand but have weaker institutional capagpsiesal,

priorities for action relate more to the planning stage of the publ@gsiment management cycle in

countries at a higher level of development, whereas the implementation and delivery stage also needs to
be a focus in countries at a lower level of development.

Most countries, but especially EMDCs, would benefit from stremgtiganstitutional capacities to
develop, appraise, negotiate, and manage pphbliate partnerships (PPPs). This would allow them to
catalyze more private investment while ensuring value for money and controlling for fiscal risks.
Improvements are alseeded in fiscal frameworks for accounting for and managing related contingent
liabilities. Appropriately structuring PPPs in terms of distribution of risks and returns and supporting
regulation is vital to promoting value for money. With increased empbasastainable infrastructure,
consistent treatment of climate risk in PPP frameworks will be important, complemented by broader
policies.

Governments should develop and implement procurement processes that incorporate sustainability
criteria. A number o€ountries have put in place elements of sustainable procurement; there is a need to
develop more systematic and consistent approaches and disseminate good practice. Taking climate risks
and sustainability into account in a systematic way magnifies thiemges for investment planning and
project development and management. A systematic approach requires: i) incorporating environmental
sustainability as an integral, cresstting element of government investment programs and policies; ii)
systematically apturing environmental externalities in project appraisal and ensuring their proper
valuation; and iii) consistently applying environmental safeguards to investments, such as those relating
to carbon emissions and pollution or energy efficiency.

In many EMDCs, weak project pipelines are a particularly important (and often binding) constraint to

boosting public infrastructure investment and attracting more private participation. Efforts to build

capacity for project preparation and investment managemenieeid to reach beyond central

government agencies to cover subnational and-legal entities. Cityrelated infrastructure accounts for

the bulk of total infrastructure investment, but investment planning and management capacities are often

the weakest® PXQLFLSDO OHYHOV 2QO\ DERXW SHUFHQW RI WKH ZR
analytics necessary for legarbon planning. Also, intergovernmental investment coordination

mechanisms and fiscal relations will need more attention.

Governments and dir development partners, especially MDBs, will need to scale up investment in
building institutional capacities to develop and manage stronger pipelines of infrastructure projects that
are both bankable and sustainable.

Transforming finance

The scale ofihancing requirements for sustainable infrastructure calls for strengthening of resources
from all sourcesDomestic resources and private flows must provide the bulk of the financing, but official
financing can play an important role in helping to cldeeinfrastructure financing gap in EMDCs.
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Finding the fiscal space to meet the large sustainable infrastructure needs will require determined efforts

on additional resource mobilization through tax and expenditure policies. It will also require better use
JRYHUQPHQW EDODQFH VKHHWYVY &RXQWULHV ZLOO QHHG WR H[SDC
own investment financing needs but also to underpin its ability to catalyze private financing.

Of the estimated $56 trillion of needed investméin sustainable infrastructure annually over the next
15 years, a very large proportion will be related to urban areas. Urban finance will thus form a core part of
the resource challenge. Strengthening fiscal capacities at local levels to financebad gatreased
investment in sustainable infrastructure will require action, especially on two fronts. First, local
governments need to boost their egource revenues, which are typically low in developing economies.
Own-revenue generation anchors logavernment finances, including the capacity to borrow, but is also
important from the perspective of accountability for investment. It allows local governments to capture
some of the returns that accrue to the community as a whole and enhances tlyeio &loitiow against

the infrastructure investments. Second, intergovernmental fiscal relations should be reviewed to
financially empower cities and local governments commensurate with their central role in meeting the
sustainable infrastructure challenge.

Despite ample global savings and reeling longterm interest rates, infrastructure investments in
EMDCs are often unable to attract lerggm private financing, and the costs of financing are relatively
high2 in some cases prohibitively sé/hile the volume of private finance including crebsrder finance
has grown rapidly over the past two decades, very little of this capital is being directed towdedriong
investment, and even less is being made available for infrastructure financing.

Improving acces to and reducing the cost of private capital for sustainable infrastructure will require
concurrent actions on several fronts.

Deepen domestic capital markeBomestic capital markets will need to provide well over half of all
private financing for infastructure in EMDCs. Countries have taken different approaches to promoting
the development of domestic capital markets and infrastructure finance, ranging from centralized
approaches involving heavy reliance on large official development banks andrdigstires, such as
directed and subsidized credit, to more decentralized approaches seeking to foster development of a
broader range of public and private capital market institutions. A key lesson of experience is that while
capital market structures mayffer, success fundamentally depends on a common set of reforms that
tackle underlying market, policy, and governance failures. Public policy can help mobilize more private
financing in two important ways: by supporting the development of domestic capitedts] and by
addressing specific constraints to private financing of infrastructure, and especially sustainable
infrastructure, including through promotion of innovative finance.

Enhance and scale up risk mitigation instrumefisund structuring of riskis essential to creating the

right incentives for the private sector. This requires carefully constructed contracts that apportion risks

that should be borne by the private sector. In addition, risk mitigation instruments and credit
enhancements are tygpily needed, given the very high uncertainties and risks in the early stages of
projects and the lack of creditworthiness of project entities. Private investors also often need guarantees
against policy and demand risks. Partial risk guarantees arepitegpapte means to deal with such risks,

but in practice investors often ask for excessive credit or cash flow guarantees. Guarantees are well suited
to sustainable infrastructure, because they can be precisely targeted and adapted to policy risks.
Guaranges and credit enhancements are particularly important for EMDCs where perceived risks are
typically greater than actual risks.

Develop infrastructure as an asset clage:better tap the large pools of capital held by institutional
investors, infrastructe needs to be better developed and promoted as an asset class. Developing a strong
pipeline of sound and bankable projects, standardizing project templates where possible, and improving
the flow of information on projects to investors is vital. So areleggry and institutional frameworks for
private investment in infrastructure that provide policy clarity and reduce risk. Success here will provide
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institutional investors with longerm inflation protected returns that can help match institutional
investR U V -tédrRl@kllities £such as payouts by pension fungsith stable income streams.

Expand the range of financial instrumenitscreasing the flow of private capital into sustainable
infrastructure will require developing new and innovative fim@nostruments that can respond to the
requirements and capabilities of different investors. Innovations in financial instruments could expand the
range of investment options, improve rigturn profiles, help reach a wider investor base, and channel
more resources to sustainable infrastructure. Instruments such as green bonds and YieldCos use familiar
financial instruments to enhance capital flows to sustainable infrastructure. Another option is to adapt the
IXQGLQJ PRGHOV 3/DQG Y pl@ Kad Iond Iwnxisedito findhte tdijizai?s, metros, and
highways. This could also be a powerful way to promote trangihted development in urban settings,

since transportation infrastructure almost always increases the value of adjacent land. chiaditreye

is to develop financial instruments that respond to the growing need forssral@linfrastructure. This

could include bundling multiple projects to achieve scale and drive down overall costs. Innovation will
also be needed to finance a moreedbe set of investors in sustainable infrastructure compared to
traditional infrastructure, including many smaller and often less creditworthy investors, such as those
involved in investing in solar energy.

Greening of the financial syste@limate changéhrough its direct impact and through the policy

changes that its management requires, can have profound implicatioss a wide range of balance

sheets and for mactevel financial stability. For example, the intensity of severe weather eventsigs risi
threatening many assets, and the necessary policies to manage climate change will cause substantial re
evaluation of assets, particularly those associated with fossil fuels. Thus the G20 has asked the Financial
Stability Board (FSB) to consider waysattthe financial sector can take account of climate change. In
December 2015, the FSB established the Task Force on Clietated Financial Disclosures to

undertake a coordinated assessment of how financial reporting can incorporatereliatateissug that

are responsive to the needs of diverse stakeholders including lenders, insurers, investors, and others. The
aim of the exercise is to encourage effective climate disclosures that can reduce uncertainties in decision
making and thus lower the poteaitof destabilization of financial markets from corrections in asset

values due to climate change and policies to tackfedtaft FSB Task Force report was issued in April
2016.Several central banks, including those from France, China, Bangladeshdanesia, have

developed green or sustainable financial sector regulations that require integration of environmental and
social considerations into bank lending decisi@®eral voluntary and official initiatives are also

underway to ensure that thedimcial system proactively supports sustainable;dawon investments.

This includes the adoption of common standardsyienting or creating new institutions to support

green investments, and the development and promotion of green financial instruments

While the bulk of financing needed will come from domestic resources and private flows, official

financing in support of development and climate action will need to increase. Official concessional
assistance is especially important for losweome countes that have limited access to private financial
markets. But a paradigm shift is needed in how development finance is used. Rather than simply filling
financing gaps, development finance will need to be used in innovative ways that leverage much larger
pools of financing. Even in the besase scenario, official flows will measure in the hundreds of billions.

But the financing requirements measure in the trillions. The key role of development finance will be to
support countries in unlocking and catalyzingre financing from all sources. Both traditional official
development assistance, and climate finance commitments made in Paris, will have a much larger impact
if used in such catalytic ways.

MDBs have a central role to play in scaling up and reorigntimestments in sustainable infrastructure.
They are well equipped to address both the demand and supply constraints impeding investments in
sustainable infrastructure. With their combination of technical and policy suppoitpkiongterm
financing,and risk mitigation services, these institutions can be instrumental in leveraging substantial
increases in flows of private finance to sustainable infrastructure and lowering theliheosery
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presence of MDBs can itself reduce government inducedyprigic and bring different parties together.
MDBs can also crowd in other sources of finance. This leveraging role will be in high demand, especially
in middleincome developing countries, where the financing needs are large and private capital will have
to play a major role in meeting those needs. The type of finance provided by the MDBs and their
supporting services are wallited to funding and leveraging investment in sustainable infrastructure. But
the capacities of these institutions will need tsiblestantially expanded to enable them to provide and
catalyze finance on the scale needed.

To scale up support for sustainable infrastructure, each MDB should set out explicit assistance strategies
for sustainable infrastructure linked to INDC commitmetd plansTowards this end, they should set
targets for own lending and for-¢mancing with other lenders including the private secibey should
enhance deisking and credit enhancement mechanisfhey should undertakex anteandex post
sustainaility assessments based on harmonized standards and guidetiegshould provide targeted
concessional financing to promote the adoption of innovative technol@yiester operational attention
should be paid to climate resilience and adaptationdingmeedsln all of these areas, MDBs should
promote enhanced collaboration and common platforms, something that is already oddnging.

example is the Global Infrastructure Facility which was established in 2014 by the World Bank as a joint
platform with other MDBs to facilitate the preparation of complex infrastructure PPPs so as to mobilize
private sector capital, including from institutional investors. MDBs can also help promote and support
scalable investment platforms at the country level in pastnp with local institutionslhe role and

purpose of these platforms is to help identify and tackle policy impediments, increase the deal flow of
viable and sustainable projects, ensure sound governance and implementation, encourage and support
adoptionof best available technologies, develop models for proper risk sharing and mitigation, and help
mobilize and bring down the costs of financtgoth in the early stages and once the project reaches the
operating phase.

Technology Development and Deployment

Given the scale of the investments that will need to be made over the fxy#&ars, and the associated
lock-in of capital and technology for decades to come, it is vital to deploy the best available technologies
to reduce costs and accelerate the idopf clean and lovearbon technologie®Vhile there have been
tremendous technological gains over the past decade, especially in the costs of renewables, there is wide
variation across and within countries in adoption of the most relevant andfstagsart technologies in

relation to their circumstances and the requirements for sustainatiléye is also tremendous scope for
investing in the development of new technologies in a wide range of areas, including clean energy, energy
efficiency, improving urban mobility, and construction methods. Such investments can bring down costs
and unleash Schumpeterian waves of innovation that can exploit new growth opportunities.

For innovation and uptake of technologies to accelerate, a number of importasnigéslvill have to be
confronted. First, market failures associated with the availability of information will need to be corrected.
Emerging economies in particular can benefit from reduced costs of acquiring the expertise for deploying
clean energy techimgies if knowledgesharing is encouraged. Second, adequate resources are needed to
meet upfront costs to incentivize early higék research. Better public support, pulgiivate initiatives,

and enhanced international cooperation can help accelegatedhd other innovations. Promising efforts
include the recently unveiled Mission Innovation initiative started by 19 governments, committing them
to a doubling of public investments in basic energy research over the next five years. 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 $350 billion. Third, for a wider uptake of renewables,
investments in improved networks and systewel inmovative technologies are crucial; in particular
investments that help reduce variability of renewables and make power systems more flexible, including
smart demangnanagement, connectivity of systems, and storage. Fourth, alignment of price incentives is
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crucial. Implicit and explicit fossil fuel subsidies make it harder for clean energy to be competitive.
Recently renewed attention to fossil fuel subsidies and reforms currently being considered in a humber of
countries should be encouraged.

The way forward

The world is committed to a new, very attractive, inclusive and sustainable growth path. With decisive
actions we can shape and deliver on tHéchtury growth story. If we do not take the opportunities

now, the target of limiting global temperatutedess than 2 degrees Celsius will be out of reach and we

will risk reversing development gains, having cities where we cannot move or breathe, or ecosystems that
collapse. The gains are potentially great, but so are the risks of delay.

There is a tremeatous opportunity to create a virtuous cycle of concerted and mutually reinforcing actions
with collaboration and commitment from many parties from countries to cities to the private sector and
civil society. There is widespread recognition of the impoeasfdnvesting in sustainable infrastructure

and many countries are scaling up their investments fNéajer economies including China and India

are in different ways changing course from past patterns of grQitits are increasingly playing a
leadingrole and are learning from each other. And there are impressive examples of leadership and
commitment from the private sectémternational institutions (UN, G20, IMF, OECD and the MDBSs) are
now all committed to accelerating the lmarbon transition anbluilding climate resilience. Achieving

better infrastructure outcomes will require concerted actions on many fronts. We have to collectively
harness the momentum, increase collaboration and implement agreements. It is about working together to
incentivize foster and finance change. But moving from a busiasssual approach to better

infrastructure can dramatically affect global development outcomes and radically reduce the fundamental
risks of climate change (Figure 1).

Figure 1 A commitment to better infrastructure can dramatically improve global outcomes for climate and
development

From business as usual outcomes To better infrastructure outcomes

Inadequate investmentsn sustainable Scaled investmenin sustainable infrastructur
infrastructure in most countries constrains growth| globally leads to improved economic

and development development and growth

Inadequate provision of affordable infrastructure | Increased infrastructuigccess and

for poor peoplerisks reversal in fight for affordability for poor people leads to improve
development and poverty reduction development outcomes

High proportion of high-carbon infrastructure
investmentsand inefficient use of in&structure,
creates danger of logk and irreversible climate
change

Increased preference for investmentfoin-
carbon infrastructure can mitigate climate
change to below 2 degrees

Low resilienceinfrastructure creates vulnerability { More resilient infrastructure that accounts fo
risks of climate change (especially among poor | climate risks and protects populations most
people) vulnerable to climate change

XVi



1. Introduction

The year2015 has been a milestone year for both the development and climate agendas. Following
extensive discussions, the Addis Ababa Action Agenda on Financing for Development was adopted in
July at the Third UN Conference on Financing for Development. In Septendld leaders adopted the

new sustainable development goals (SDGs) atid imcommitted to the 203@evelopment agenda. At

O D V W AnthyaJJuvhmit, G20 leaders committed to the implementation of the SDGs and to taking
vigorous actions on climate. AriastDecember in Parjsvorld leaders adoptedhaistoric agreement on
climate change based on more ambitious commitments and a recognition that much more will be need to
done to protect the future of the planet.

A central theme emergirfgom these discssions is that the world nesid overcone poverty and creat

better Ivesfor all while at the same time responding to climate change. Tagpecially challenging

givenanemic global economic recovery and uncertain@ngn growth prospects. As tiNCE Report of

2014 pointed out, portraying economic growth and development as being in conflict with climate action is

a misunderstanding of the opportunities presented by thd(d®WJ ERQ WUDQVLWLRQ DQG FUHD!
KRUVH UDFH" EHW Zbhitapy, WyKtiddPclina@e dvakde can promote development and tackle

global poverty, and vice versa. The world needs, therefore, to raise ambitions on both development and
climate action, and do so in a mutually reinforcing manner.

Another major theme emerging from the deliberations of the past year is that sustainable infrastructure is
key to delivering on both the development and climate agendas. The quantity and quality of sustainable
infrastructure will be crucial for the attaiemt of theSDGsthrough its impact on inclusive growth, social
developmentand climate resilience. In particular, the way in which the massive investments in
infrastructure are undertaken will have an enduring impact on climate resilience. The scale of ne
investmentgequiredoffer a unique opportunity for accelerating the shift to adanbon transition, but,

if not done wellrisk locking in capital, technology, and patterns of economic activity that will last for
decades and become progressively unsustainable.

Despite its crucial importance, the world is not delivering on the scale and quality of infrastructure that
will be neededo meet the SDGs. This report assesses the constraints that are holding back the scaling of
sustainable infrastructure and howastly expandnfrastructure while avoiding the mistakes of the past.

It proposediow to revamp policy and financing frameWwsiso as to give traction to the implementation

of the SDG agenda amd meetthe ambition®f the Paris agreement to sharply curb carbon emissions.



2. The central role of sustainable infrastructure

The quantiy and quality of sustainable infrastructure will be crucial for the attainment of the, §&s

its impact on inclusive growth, social development and climate resili€igaré¢2). Inadequate
infrastructure remains one of the most pervasive impediments against growth and sustainable
development, and consequently in tackling poverty. Good infrastructure unshackles and removes
constraints on economicaywth and helps increase output and productivity. Investment in sustainable
infrastructure can help generate employment, boost international trade, industrial growth, and
competitiveness while reducing inequalities within and among countries. Implemefiteslistainable
infrastructure can be a great equaliByr.contrast, bad infrastructuveastes resourcesan and does Kkill
people on a large scale mainly via air and other pollution, and puts pressure on land and natural resources
to an extent that mayompromise the viability of future generations and create unsustainable economic
burdens in the future.

The recognition that infrastructure investments rtedat fundamentalldifferentfrom thepast has led to

WKH WHUP 3V XVW D L BbxELOTHe ADIihitdDodiviiunidadViss b i at the-BeimaSummit

in May 2016, emphasizes the importance of quality infrastructure investments and sets out principles that
accord very closely witthe elements of sustainable infrastructu@ (2016).

Box1 What is sustainable infrastructure?

In this reportfollowing OECD and World Bank, coiiafrastructurencludes power generation and distribution
transportwater and sanitation, and telecommunicati@sstainable infrastructure socially, economically and
environmentally sustainable.

Socially sustainable Sustainable infrastructure is inclusive and respects human rights; it is designed to me
needs of the poor by increasing access, supporting poverty reduction, andgeudilmerability to climate
change. For example, distributed renewable power in previousijegtrified rural areas can increase househ
income and improve gender equality by reducing time spent on household chores.

Economically sustainable Economi@lly sustainable infrastructure provides jobs and helps boost GDP. It d
not burden governments with unpayable debt or users with patiiglhycharges. It also seeks to build the
capabilities of local suppliers and developers. Economically sustaindtalstructure may also include
opportunities to build local developer capacity.

Environmentally sustainable.Environmentally sustainable infrastructure mitigates carbon emissions durin
construction and operation and contributes to the transition teea-tmrbon economy, for example through hi
energyefficiency standards. It is resilient to climate change risks such as sea level rise and increased ext
weather events. It also addresses local environmental challenges, especially around watan prol/esr
quality.

Sustainable infrastructure holds the key to poverty alleviation and societddeirail by enhancing

access to basic services. There is now robust evidence that it has a positive influence on livelihoods and
standards of living awell as edud@on and health outcomes pborpeople Sustainable infrastructure

helps alleviate poverty and extreme hunger, improve health and education levels, assist in attainment of
gender equality, allows for the provision of clean water and samifaim provides access to affordable
energy for all.

Sustainable infrastructure promotes environmental sustainability. It promotes sustainable consumption,
production and resource utilization to ensure that habitats and settlements are resilientiaatlsysta

and that ecosystems and marine resources are used in a sustainable manner. It enhances food security
through improvements in resource use efficiency and reduces vulnerability to environmental shocks.
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How we undertake the massive investments that are needed will have an enduring impact on climate
resilience. The existing stock of infrastrugtand its use accounts for more than 60 percent of the
ZRUOGYV *+* HPLVYVL RQegsarmpviHinvebstDéntdfféda unique opportunity for
accelerating the shift to a leearbon transition, but, if not done well, also pose a great danger ofdock
in capital, technology, and patterns of economic activity that will last for decades and become
progressively unsustainable.

2.1 Sustainable infrastructure and growth

Sustainable infrastructurginterconnected physical networks in transport, communitsitiouildings,
energy, water and waste managemsistan essential for achieving economic growth.

Infrastructure is a crucial determinant of economic growth. Increased investment in stock and flow of
infrastructure services can directly raise aggregatigud, increase marginal productivity of other outputs,
enhance competitiveness, and multiply investments in other sestoogiprehensive review of the

linkages between infrastructure and economic growth has been provided by Calderon and Serven (2014)
and Romp and de Haan (2005).

Infrastructure influences economic growth primarily as an input to the aggregate production function,
forming the basis of all economic activity. The increased availability of physical capital as well as flow of
infrastructure arvices such as transportation, power supply and use, telecommunications and so on, can
help lower production costs and increase productivity (Barro 1990, Aschauer 2000, Torvik 2001, IMF
2014a). Infrastructure also stimulates short run demand and suppamtsmic growth during recessions
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(IMF 2014a).To stimulate aggregate demand and growth, infrastructure spending was hiked in both
developing and advanced economies in the aftermath of the global crisis 68200i& estimated that
advanced economiepent 21 percent of their fiscal stimulus on infrastructure whereas developing
countries spent approximately 40 percent to speed economic recovery (ILO 2011). In China, which
implemented the largest stimulus amongst major economies, most of the invegeneinie was
directed to infrastructure.

Infrastructure also influences economic growth by raising total factor produ€ivi) (Agenor 2012,

World Bank 2016a). Improvements in transportation, telecommunications and information,
communications and tecbilogy (ICT) can help expand the production function by rai$iRg (Dugall et

al. 1999, Hulten and Schwab 2000). As a result of infrastructure upgrades during the 1950s and 1960s, it
is estimated thahe U.S. experienced a notable ctime boost in its productivity upon completion of its

basic interstate network (Fernald 1999). At the-sational level, evidence points to integional

differences inTFP attributable to infrastructure development (Duggallei999). In India, nearly half of
observed TFP growth in Indian states can be attributed to differences in infrastructure assets in transport
and power sectors (ibid). A recent study has found Vietnamese firms that use internetammlezce

have 3.6 pecent higher TFP growth (World Bank 2016a). Similarly, African firms that use internet have
been found to have 35 percent higher TFP than theiusencounterparts (ibid).

Sustainable infrastructure, in addition to providing these direct benefits,edifsoumlock new patterns of
economic activity and growth. It fosters links between sectors and has important scale and network
effects. While provision of infrastructure can increase connectivity, both through physical accessibility as
well as better integtion of services (Schwab and Saldartin 2015, OECD 2012), sustainable
infrastructure creates systamide interlinkages that allow economies of scale and reduce transaction
costs. For example, integrated transportation infrastructure can not orificaigly reduce trade costs

and increase access to new markets, but it unlocks opportunities in other sectors in the process. In turn,
access to new markets can introduce more efficient management practices, improve information flows
between stakeholderstreamline production knowledge, and help secure property rights. Ultimately, this
contributes to more efficient resource allocation

Sustainable infrastructure helps raise competitiveness of firms, facilitatinganttantesregional trade
through pht LFDO FRQQHFWLYLW\ DV ZHOO DV WKURXJK pVRIWY LQIUDV
sectors, helping move beyond closed economies (ibid). While increasing physical connectivity is
important, it is estimated that physical trade costs account fprl680 percent of total productivity

costs (Schwab and SdlMartin 2015,). Other factors include the regulatory environment as well as
availability of communication services and trade procedures, all of which can benefit from sustainable
infrastructurenvestments. There is significant potential to target sustainable infrastructure investments to
improve connectivity in some of the poorest countries in the world. It is estimated that only 11 percent of
trade in Africa is intracegional, with over a thirdf firms identifying transportation as a major constraint

in doing business (World Bank 2015a). Improving connectivity through improveeiftestive, efficient

and resilient transportation infrastructure can help lower trade costs for African firms.

Furthermore, by improving the marginal productivity of other inputs and changing their relative payoffs,
sustainable infrastructure can have a direct effect on labor as well as on public and private stock of
capital, making an economy more competitive. Thignnel of influence has been documented
extensively for traditional infrastructure investments (Calderon et al. 2014, Canning and Pedroni 2008,
OECD 2012) and can reasonably be assumed to provide adstivaateof the effect.

There is evidence that unless infrastructure design takes into accountsydéelinkages, sustainable
growth objectives will fall short. This isecausehe role of infrastructure in enhancing marginal
productivity of inputs is often subject to threshahd network effects (Estache and Fay 2007, Agenor
2012, Calderon and Serven 2014). For example, unless construction of large scale public infrastructure
such as regional highways connecting agricultural markets is complemented with construction of rural



feeder roads, the benefits from increased rural trade will not begin to accrue at the level intended (Agenor
2012). Similarly, benefits from telecommunications in raising output are found to be higher with near
universal coverage (Latdendrik and WavermaR001), in some cases peaking with infrastructure

network coverage at full development (Calderon and Serven 2014). Thimeanchange in marginal
productivity has significant implications for countries with low infrastructure endowments to begin with.

It requires achievement of a level of infrastructure accumulation before productivity gains begin to be
realized (Agenor 2012). More importantly, it highlights the need for an integrated design that takes into
account the intelinkages and ctrenefits fran separate infrastructure investments.

2.2 Sustainable infrastructure for poverty reduction and social well  -being

Poverty means economic deprivation, social exclusion, and lack of access to education, health, housing,
employment, as well as greater suscelitijitio the negative effects of climate change (UNDP 1997).
Sustainable infrastructure is a key driver of poverty reduction, primarily through its impact on economic
growth, provision of physical access to basic services, as well as better integrativicessand

improved flow of information (Brenneman and Kerf 2002, Pouliquen 2000, World Bank 2016a).
Sustainable infrastructure that provides integrated services in telecommunications, electricity, transport,
clean water and sanitation is essential nstt for expanding economic opportunities available to the poor,
but also their access to facilities and public services. It can thus help in reducing poverty in all its forms,
including alleviating deprivation in the areas of education, health, safe hptisiagllocation, energy

use, personal security and wbk#ing.Figure3 provides an illustration of these channels.

Figure 3 Sustainable infrastructure can reduce poverty
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dependent on elasticity of growth with respect to poverty reahyavhich varies widely across countries
(Bourguignon 2003, World Bank 2015a). This heterogeneity of effects highlights the lackmabdeé

fits-all when it comes to investing in infrastructure to alleviate poverty. Furthermore, badly designed
infrastricture can have significant adverse distributional, environmental and health impacts that can

worsen poverty levels. Literature is abundant with examples of-&mae infrastructure investments that
exacerbated income inequality, resulted in increasethfitprand morbidity rates and wrought

irreversible ecosystem damage (Stern 2015).



While sustainable infrastructure can make a substantial contribution to poverty alleviation, the
achievement of this goal is dependent on two critical factors. Firstetivealof inclusiveness in

distributing impacts of growth as a result of infrastructure investments, and secondly, the degree of access
by the poor to the new infrastructure taking into account location and affordability constraints (Pouliquen
2000).0n theone hand, sustainablgfrastructure, through targeted provision of services, can help

equitably distribute the benefits of economic growth. On the other hand, business as usual (BAU)
infrastructure, while potentially contributing to economic growth,eeacerbate income inequality by
concentrating benefits for the few. BAU infrastructure is often funidexdighregressive taxation, plus it

fails to account for negative externalities (Barro 2000, Calderon and Serven 2004, Calderon and Serven
2014, Pouligen 2000).

A second closely related conditioglates taaccessibility, which includes dimensions of spatial access,
economic opportunities, social inclusj@nd opportunities for interaction (Song 1996, Geurs and Van
Wee 2004). A multfaceted conceptcaessibility is critical for achievement of poverty reduction goals as
they relate to infrastructuieterventions (Pouliquen 2000, Brenneman and Kerf 2002). A common
example is one of denial of access through regressive pricing. Building and maintagtaigable
infrastructure can be expensive, and often user charges that could make such investments viable can be
prohibitively high for the poorest. Loimcome communities, often located at peripheries of more affluent
agglomerationsare at the risk ofding overlooked at the time of infrastructure design, in main part due to
a lack of influence on policymaking and information (Rodriguez et al. 2016&ahitat 2013, Pouliquen
2000). This can result in policies skewed in favor of those with a voicetoitat and financial
considerations. Sustainable infrastructure addresses this potential tradeoff between pricing of
infrastructure services and accessibility, while avoiding a subsidy trap by using more innovative models
of financing and pricing structusgBox 2).

Box 2 Effectiveness of prepoor transport subsidies

Provision of public transportation at affordable cost to pamplewhile ensuring costecovery and financial
viability of the service has posed a significant pupliticy challenge. In Bogota, Colombia, where public tran
fares are set closer to castovery levels, the relative cost burden on the poorest households has been
disproportionally high. The poorest households spend betwe@ii p&rcent of their incoman transportation,
compared to approximately 4 percent spent by the richer households. To address this gap in affordability
SXEOLF WUDQVLW E\ WKH SRRU EHIJLQSRR®ULGXEOLWKWMUBLQW\L {
transportabn cost burden on the poorest households. Residents with a poverty index score below a pre
determined threshold of 40 or less were given the option of utilizing a public transit subsidy, through a
personalized smartcard. The subsidized fare is equiviads$$ 0.35 and capped at 40 trips per month. The
subsidized fare represents a 50 percent discount for trunk services, and 60 percent discount for feeder g
peak hour.

A quastexperimental evaluation of the subsidy demonstrates that the sulmidtedan a significant increase i
the hourly earnings of informal workers, which was attributed to increased productivity due to better mob
the informal workers and access to economic opportunities as opposed to the number of hours worked.
results on other labor market outcomes, such as unemployment, labor participation, hours worked, or for
employment were found to be inconclusive, highlighting the heterogeneity of effects and the need for ca
designing public transit subsidies.

Souce: Rodriguez et al. 2016

Sustainable infrastructure and sustainable developmentSustainable infrastructure investments have

been shown to have high financial as well as development returns (Canning and Be2®@@hahhe

World Bank estimates economic rates of return for targeted infrastructure investments that include non
monetary benefits associated with sustainable development are substantially high. The economic rates of
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return range from-48 percent in war and sanitation, 132 percent in energy, 1 percent in ICT and
a larger 225 percent in transportation interventions (ibid). It is important to note that the economic rate
of returns also compare favorably for both developed and developing cauntries

It is estimated that approximately 1.3 billion people lack access to electricity, a form of extreme energy
poverty (IEA 2012). A further 1 billion individuals suffer from unreliable acosbich constitutes

another dimension of energy poverty. Sustali@&nergy infrastructure can help alleviate poverty through
four main channels. First, provision of modern energy ensures efficient supply and use of fuel for cooking
without the adverse health outcomes associated with dirty fuels utilized in cookingt @ag005, WHO
2016) and frees up time for more productive activities, disproportionately affecting women. It also helps
increases food security through increased ability to store food (Frayne and McCordic 2015). Second,
equitable access to electricityproves standards of living through better access to appliances,
educational, and economic opportuniti@s well as information in a fair manner. Third, it serves as a
productive agricultural input on which a large segment of world population reliemears of living,

while avoiding the unsustainable agricultural energy consumption witnessed in the past (Pachauri et al.
2013, IEA 2011). Fourth, sustainable energy infrastructure can significantly reduce global carbon
emissions, helping thwart a scenasibere millions of people are pushed back into poverty in the long

run (Granoff et al. 2015).

Similarly, sustainable transportation infrastructure can maximize access to economic opportunities as well
as raise value of assets of the poor in both urbamwabicontexts. For example, road networks that

improve rural connectivity or public transportation in urban areas is both beneficial for reducing carbon
footprints and poverty alleviation. In the case of Bangladesh, the International Development idssociat
(IDA) has helped construct 2,500 km of rural roads in 21 districts since 1972 to improve rural
FRQQHFWLYLW\ W LV HVWLPDWHG WKLV LQWHUYHQWLRQ KDV KHO
to 50 percent (World Bank 2015b). In additiore fhoverty reduction rate has been found to have doubled

in the project areas (ibid). Other studies have found similar gains in poverty reduction and rural market
development owing to transportation infrastructure investments (Khandker and Koolwal 204:0d Mu

van de Walle 2007). Transportation infrastructure also helps improve returns in other infrastructure
sectors. For clinics, hospitaend schools to deliver their intended services, physical access to these
facilities by the poor is critical. Since popeople often live far from key services, their physical access

also entails time costs. Transportation infrastructure that is designed to improve access can substantially
reduce these costs, as demonstrated in one of the poorest states in Brazil arheteathirds of the

rural population lives below the poverty line. Beginning in 2003, the construction of over 100 kilometers

of state roads connecting the poorest parts of the region with basic public services resulted in improved
all-weather access the range of 52 to 92 percent in project aredmile also substantially reducing

travel time to hospitals (World Bank 2012a).

Furthermore, sustainable infrastructure is critical for ensuring flows of information in our modern
economic systems. One of thendamental conditions for wellinctioning markets is availability of
information, without which economic agents have limited ability to make sound judgments. In this sense,
the joint goal of poverty alleviation and sustainable development throughivtecke®nomic growth is
dependent on availability of information. The role modern ICT can play in meeting this fundamental
condition cannot be overstated, as also considered in depth in the 2016 World Development Report on
Digital Dividends (World Bank 20%9. Information asymmetries can leaat onlyto price distortions,

but also ultimately compromise market efficiency in the long run. ICTs are one means of ethguring
smooth flow of information and keeping transaction costs lower in our increasinggf gitdrmation

and knowledgdased economy. Ensuring availability of information has become an urgent public policy
issue. In particular, the challenge is to ensure that poor communities are connected to the flow of
information more and more of which @imarily available in digital formats (ibid). This is also true for
political markets, where success of democratic systems and accountability of governments is dependent
on a tweway flow of information (Narayan 1999).



Recent studies have highlighted tlée of inexpensive and widely available ICT in connecting

underserved and poor segments of the population with markets as well as increasing their participation in
the political process (Callen and Long, Ferree et al. 2015). A deeper look at themdgdtes that how

these tools are used is important in determining their effectiveness (ibid), highlighting the importance of
underlying design of the infrastructure intervention and not just its provision. ICTs have also played a
transformative role inx@anding financial inclusion, landnd labor input productivity as well as in

promoting educational and health outcomes (Ogutu et al. 2014, Banerjee et al. 2007, Carrillo et al. 2011).

Sustainable infrastructure in water and sanitation can help conmelst adillion people who currently

lack access to water supply around the world (WHO 2010). This lack of access to basic water and

sanitation infrastructure has been linked with poor health outcomes and, by extension, loss of productivity
(Pouliquen 2000Brenneman and Kerf 2002, Zhang 2012). Additionally, it disproportionately affects the
productivity of women in developing countries, where they remain generally responsible for household

chores (Agenor and Canuto 2015), and has also been linked witlctsowithin households (Devoto et

al. 2011).A recent study in Brazil considers the tradeoffs available to women in developing countries

between competing uses of their tinito allocate between alternatives such as market work, raising

children, home pradttion, and human capital accumulation. The study finds that improved access to
LQIUDVWUXFWXUH UHGXFHV PRWKHUVY WLPH DOORFDWHG WR KRP!
work, human capital accumulation, and child rearing (Agenor and Canuy. 20hddition, increased

KXPDQ FDSLWDO DFFXPXODWLRQ UDLVHV ZRPHQYV EDUJDLQLQJ SR
SUHIHUHQFH IRU JLUOVY HGXFDWLRQ FKLOGUHQYVY KHDOWK DQ LC
on children and a loweareference for current consumption (ibid).

Access to infrastructure and its lack thereof can also ultimaffdgt educational performancehe

degree of access to basic residential infrastructure (electricity, sewage service) as well as educational
infrastructure (measured in terms of number of classrooms in a school) has been found to increase
probability of student attendance as well as improved scores in mathematics and languages (Le6n and
Valdivia 2015). Addressing teacher absenteeism has beeroaahajlenge in many developing countries
where a variety of factors contribute to staff's4sompliant behavior. Where research has shown the role
of low-payoffs, weak institutional monitoring and accountability as important factors, other studies have
shown the role of the physical environment and in particular lack of basic infrastructure such as safe
transportation and sanitation facilities at institutions as motivating teachers and students to miss school
(Brenneman and Kerf 2002, Alcazar et al. 20@inilarly, quality of sanitation facilities in schools has
also been found to be associated with levels of student absenteeism in many developing countries
(Dreibelbis et al. 2013).

Sustainable infrastructure will be critical for meeting the projeaddations in agricultural water

supplies around the globe. It is estimated that up to 30 percent of agricultural water demand will remain
unmet in Africa based orurrent climate change trends (Cervigni et al. 2015). Additionally, variability

and uncertaity of water supply is projected to increase with climate change (ibid). Water supply
uncertainty has been linked with agricultural productivity losses, with losses in crop productivity from
climate change expected in the range of 30 percent in partseoéd up to 50 percent in Africa (IPCC

2014). This has serious implications for food security and puts vulnerable poor households at greater risk
(Granoff et al. 2015, Cervigni et al. 2015).

However, there is significant scope for designing agricultusakmnsupply infrastructure so that it is
sustainable in the long run and resilient to uncertainties arising from unexpected wet and dry seasons.
Sustainable infrastructure that enables greater availability, reliability and quality of water supply for
agriaultural purposes holds immense potential for poverty alleviation, gender equality, food security and
building resilience of vulnerable communities to environmental shocks. Sustainable agricultural
infrastructure can increase water storage capacity (Céeftigth 2015); so can integrated water supply
systems that use both surface and groundwater (Pereira et al. 2002, Siderius 2015). Such infrastructure



can provide a buffer against drier seasons through the use of increased storage and allow suffierent aqui
recharging during wetter seasons.

2.3 Sustainable infrastructure and environmental sustainability

Sustainable infrastructure is designed with the aim of restricting climate change impacts that are now
widely understood to hold adverse implications forgroy outcomes. At the same time, busir@ss

usual or unsustainable infrastructure exacerbates climate change, skews income distaitmitdoectly
reducegshequality of life for the poorest, particularly in terms of health and physicatvestig of

present as well as future generations. To ensure equitable distribution of resources within and across
generations, it is imperative that voluntary action be undertaken today (Stern 2015). Such action would
entail upfront costs as well as the downstreanofisythough these upfront costs are modest in net terms.
+RZHYHU WKHVH XSIURQW FRVWY DV ZHOO DV VXVWDLQDELOLW\ ¢
infrastructure, have been a key concern of developing countries that view them as potentially growth
constaining and therefore as limiting their ability to lift poor populations out of poverty (IPCC 2014,
Granoff et al. 2015). There,isowever growing evidence that rather than be in conflict, action on climate
and action on development can be mutually ceihg. The following section provides a summary of the
linkages between climate change, poveatyd economic growth.

2.3.1 Climate change, poverty , and economic growth

A synthesiof the Intended Nationally Determined Contributions (INDCs) communicated bggptr

the Paris climate agreemeamedictsthat, even with full implementation, emissions levels in 2030 most
consistent with climate scenarios will limit global average temperature increase to below 3.5°C until
2100 The same synthesis estimate thatehea greater than 66 percent chatitat, 84 years fromow,

global average temperatundl rise within a range of 3.0°C to 4.0°C (UNEP 2015a). This trend poses
significant challenges to our ability to preserve our threatened ecosystems, buildoesiliertreme

weather events, protect vulnerable populations, prevent additional economic and biodiversity losses and
insure against sudden environmental shocks (IPCC 2014). With an expected 3.5 global average
temperature increase, we can expect to hasgyahigh risk of losing vulnerable ecosystems and cultures
with limited adaptive capacityVe also faca high risk of losses from extreme events such as heat waves,
extreme precipitation, coastal flooding, a higthwery-high risk of unevenly impactinglready

disadvantaged and vulnerable communities, and high risks of exposure tsdaleéoss of biodiversity
andecologicalsystems as well as increased likelihood of abrupt and irreversible damage to our
environment.

Climate change can affect povemymany ways. A recent analysis by the Overseas Development
Institute (Granoff et al. 2015) provides an insight into the channels through which climate change can
exacerbate poverty and reverse gains made in its allevi&m3].

Furthermore, increased stress on our scarce resources, especially food production systems, will contribute
to and exacerbate poverty, further degrade the environment, lasswehtribute to increased incidence

of human conflict (Hsiang et al. 2013). A recent systematic review finds overwhelming consensus that
climatic events are linked to incidence of human conflict across a range of spatial and temporal scales and
across thmajor regions of the worldlhe reviewfinds that for each one standard deviation change in

climate toward warmer temperatures or more extreme raittfafirequency of interpersonal violence

rises by 4 percent and the frequency of intergroup coniiies 14 percent (ibid).



Box3 The impact of climate change on poverty

The success of the ambitious agendas of the SDGs and th&gaesnentdepends on achievement of low
emissions development. It is estimated that, at our current pace of emissions, climate change will push
million people into extreme povertue toclimate impacts between 2030 and 2050 (Granoff et al. 2015).
Hence, he first SDG of ending extreme poverty by 2030, which appears achievable in our current traject
at risk of being reversett.is projectedhat climate impacts can undo gains made in poverty reduction thro
the following pathways between the jper 20362050:

1. More frequent droughts
Nature of the problem: reduced rainfall, lower agricultural output, food insecurity, poor health an
inadequatesanitation
Affected: 200300 million (mostly rural)

2. Reduced rural household income owing to declines in pnary sector productivity
Nature of the problem: increased resource stress, lower agricultural productivity, disproportional
dependence on primary sector incomes
Affected: 120240 million (mostly rural)

3. Increased food prices as a result of declines in priany sector productivity
Nature of the problem: declining primary sector productivity, reduced food supply
Affected: 216420 million (mostly urban)

4. Increased child malnutrition and stunting as a result of declines in primary sector productivity
Nature of tke problem: Reduced crop productivity, increased food insecurity
Affected: 240 million (rural and urban)

Source: Granoff et al. (2015)

In addition to direct impacts on absolute poverty levels and food security, climate change will have
significantimplications for health outcomes of the poor. These adverse health outcomes will be in the
form of direct heatelated mortality and morbidity, and secondly, as climate chamiyeed increased
incidence of communicable and vechmrne diseases (Parhandavichael 2010, WHO 2016). The

World Health Organization (WHO) estimates that approximately 150,000 deaths per year are attributable
to anthropogenic climate change, a figure that is projected to rise to 250,000 deaths per year by 2030
(WHO 2016). Climateehange is expected to result in raised average, and extreme temperatures, altered
rainfall patterns, sekevel rise, and extreme weather events that in turn serve to increase incidence of
communicable and vecttnorne diseases, aggravate chronic diseasgading cardiovascular and

respiratory diseases and malnutrition, while putting greater pressure on healthcare systems (Friel et al.
2011, IPCC 2014). While developed countries will not be immune to these health effects as witnessed
during the Europeamd Russian heat waves of 2003 and 2010, some of the worst outcomes will be felt

in the poorest countries (Dole et al. 2011, Haines et al. 2006). It is estimated that over 98 and 90 percent
of climate changénduced and carbon econosrglated mortality willbe in developing countries,

respectively. Developing countries are also expected to pick-8p p@rcent of associated costs of
worsening health due to climate change. In particularly, Least Developed Countries (LDCs) are expected
to suffer about 8 peroe of GDP losses, an additional 3 percent due to inequitable access to sustainable
development (CVF 2012). In China and India alone, the annual costs due to worsening occupational
health and labor productivity losses are estimated at $450 billion in O3 (

This strong negative correlation between global temperatures and income growth indicates that warming
will likely result in increased global inequality as poor countries suffer the greatest reduction in growth
(CVF 2012, Burke et al. 2015jigure4 illustrates how average income in the poorest 40 percent of
countries declines by thrapiarters, while the richest 20 percent avoid such a fateyratite contrary

will even gain from warmer temperatures (ibid).
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Figure 4 Global damage estimates from climate change,@an impactsby 2010 income quintile
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Sustainable infrastructure holds the key to both avoiding extreme climate change as well as adapting to its
inevitable impacts, without compromising economic growth. There is increasing evidence that the design
of sustainable infrastructure can ensure daalitional costs associated with a low carbon development

path are not growtkonstraining (DDPP 2015, GCEC 2014, Granoff et al. 2015, World Bank 2016a,
Dechezleprétre et al. 2016). The technical feasibility of achieving a transformation¢arioon

ecanomy with a global average growth rate of 3 percent per year through 2050, has been established for
16 countries representing nearly three quarters of global GHG emissions and would result in an 87
percent reduction in average emissions per unit of GR#ivelto 2010 (DDPP 2015).

Such fundamental transformation and increased investments in sustainable infrastructure will require
additional financing. This has the potential to increase pressure on public coffers and create stress
between competing useshd additional investments needed could burden taxpayers and raise commodity
prices. Yet at the same tinmich investments present a vital opportunity to find new pathways for
collaboration. Public financing complemented with private investments and séjgpordvanced
economies, in addition to knowledgharing that helps substantially reduce costs of new technglogies
can make such investments affordable for edslpped economies. A review of the relatively small
literature available on the subjectlicates that investments in sustainable infrastructure can pay off
handsomely. For example, transforming the energy sector and reducing emissionshirg auenpared

to BAU can enhance GDP in India by 3.9 percent, China by 1.4 percent, Indonesia éxcént, pow
income African countries by 2 percent, and sséciation oSouth EastAsianNations (ASEAN)

countries by 1.6 percent (Granoff et al. 2015).

Increasingly businesses have begun to realize that initial investments@migsions infrastructurean
be beneficial in the long run. For example, enegtiiciency investments have resulted in direct €ost
savings and increased profitabilishile also helping tgenerate a market for energjficiency
technologies and products. This has helped inerpasgate interest in emissions reductions targets:
businesses are now responsible {86 trillion global market in lovcarbon and environmental
technologies and products (GCEC 2014). It is estimated that investments in energy efficiency can
increase esmulative economic output 18 trillion to 2035, equivalent to an increase of 425
percent growth per year (ibid).
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2.3.2 Undoing damage from the past

The potential role of sustainable infrastructure in ensuring environmental sustainability is notitedt lim
to mitigation ofthe carbon footprint primarilfrom energyrelated sources, but also in restoration and
protection of vulnerable ecosystems damaged from climate change as well as badly designed
interventions of the past (World Bank 1994, DFID 2002jéc and Quintero 2003). In this sense,
employment of sustainable infrastructure is a solution to many of the challenges caused by BAU
infrastructure investments.

For example, rapid investments in hydropower in thetwhtieth century followed a conveoiial

construction process without evaluation of potential harmful environmental impacts in threfordg a

result, ecosystems atige health of entire river systems were put at risk (Null et al. 2014). Undoiciy

damage cannot simply be achieved wémoval of these structurdRemediatiorrequires a systeiwide

analysis and additional investments in sustainable infrastructure along with potential removal of low
economievalue structures (ibid). Such an approach considers the economic as well lasostxiaf

removal of harmful infrastructure in addition to potential gains from additional (sustainable) infrastructure
investments to rehabilitate harmed ecosystems. Similarly, industrial development, building of new coastal
cities, and rapid conversioof marine shorelines into harbors and ports around the globe has accelerated
and contributed to losses of marine habitats and ecosystem services. Sustainable marine infrastructure that
is designed to protect marine ecosystems can help prevent such@assestudies in the.8l have
demonstrated how wetlesigned marinas with innovative ecological design interventions such as

inclusion of openings for fish, rock berms for kelp colonization, and biological manipulation of substrate
to support juvenile salam prey and migration can help move frommetloss goals to net

environmentabain scenarios (Wilson et al. 2015).

Box4 Solar power as a remunerative crop

In India, the Green Revolution in the 1960s ushered in rapid adoptioten§ive means of groundwater
extraction, mushrooming tubeell infrastructure made cheaper through large power subsidies, partly as a re
which the country has become the largest consumer of groundwater for agricultural purposes (World Bank
Over 60 percent of Indian agriculture requirements are directly met by groundwater extraction as well as 8
percent of all drinking requirements (ibid). However, studies have estimated groundwater to be depleting g
of approximately 0.15 m/year (Mos et al. 2011), due largely to anthropogenic causes, but expected to be f(
exacerbated by climate change impacts.

In a context where surface water supply is uncertain, groundwater became an attractive substidst, Low
extensive groundwater pummg over the past five decades has resulted in-exploitation of the reserves to the
point of unsustainabilityNot only have power subsidies contributedvmrseninggroundwater exploitation, they
have also resulted in significant carbon emissionsieglenillion electric and 9 million diesel tube wells emit
DSSUR[LPDWHO\ 007 RI &2 \HDU 7KLV FRQVWLWXWHY DSSUR
carbon emissions (Shah et al. 2015).

For the past 20 years, the government and civiespdiave been studying the potential role splawered pumps
can play in reducing groundwater extraction, reducing power consumption without affecting crop productiv|
livelihoods of the poor. Initial introduction of solppwered pumps to extractairrigate fields ran into
institutional problems as well as saturation of market withpanproducts without few benefitdowever, in
recent years, innovate efforts such as the IWMITA Solar Power as a Remunerative Crop project have brou
governmeiWW FLYLO VRFLHW\ DQG SULYDWH DFWRUV WRJHWKHU WR
The program provides subsidies for farmers to acquire solar pumps, requires them to surrender grid conne
and provides a power purchase guaranfeg10 US cents / kWh, making the farmer a net seller of power to tl
grid. It is estimated that a farmer can make between-$50@nnuallyby selling power back to the grid (Shah €
al. 2015). It is expected that this incentlvased program will makdtarnative sources of income attractive for
groundwater extractors and create an opportunity cost for groundwater use preventing its overexploitation
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2.3.3 Towards energy transformation

Infrastructure investments and use have a determining impact on @atigelicarbon footprint, in

particular, on energyelated emissions. Nearly twhirds of all anthropogenic carbon emissions can be
attributed to the energy sector (IEA 2012). These emissions in turn are largely emanating from
consumption of fossil fuelsipower, transportatigand industrial sectors (ibidyo meet the 2°C or

below target, significant reductions are required in primary energy supply, power genasatiat as at

the enduse level (mostly from indirect use of power). These reductions will be made possible by through
technological innovation across sectors, in particular through development of alternative energy sources,
fuel supply and eneuse effigencies and require substantial investments in sustainable infrastructure
(GCEC 2014, IEA 2014, Bhattacharya and Holt forthcoming).

Power.Electricity generation, including transmission and distribution, make up nearly a third of total

GHGs (IEA 2012). Tdanological innovations in the power sector can lead to significant reductions in
projected emissions. Investments in power generation efficiency, fuel switching, nuclear power
development, renewableand Carbon Capture and Storage (CCS) can help redatertassions in the
sectorfrom between 40 to 50 percent (ibid). Furthermore, hydropower and thermoelectric power currently
constitute nearly all (98 percent) of the global electricity generation capacity (van Vliet et al. 2Q16) and

as water resourceseaprojected to come under increasing stress due to climate change, the uncertainty
associated with power generation is expected to rise significantly. Recent research has highlighted that the
loss of usable capacity in hydropower and thermoelectric powed be in the range of 624 percent

and 8186 percent, respectively in the next 50 years (ibid).

Investments in sustainable infrastructure such as increasing plant efficiencies, fuel syatothing
development of alternative sources of fuel can helpaeéxposure to climate impacts in addition to the
emissiongreduction potential they hold. Deployment of these technologies on a wider scale holds great
promise given the pace of decline in their costs, as in the case of solar photovoltaigaat tleede as

well as expansion in energy storage capacity. The cost of solar has dropped by nearly 80 percent, with
comparable cost reductions in wind and LED lights at 60 and 90 percent, respectively (Nelson et al. 2014,
Nemet 2006).

Buildings.Emissions from bildings (commercial and residential) make up a fifth of the total global
energyrelated emissions (IEA 2012). Infrastructure investments in more energy efficient building
envelopes, heat, venting and cooling (HVAC) systems, lighting and appliancesgagdueke total
emissions in half by 2050 (ibid).

TransportationFossil fuel consumption in transportation is responsible for nearly one fifth of global
carbon emissions (IEA 2012). It is estimated that investments in increaskugeffigel and electrigit
efficiency in transportation use can help cut emissions in the sector by nearly 30 percent by 2050. For
example, switching to electric vehicles holds immense potential in reducing carbon footprint of personal
transportation (ibid). In the US alone, tiwsuld reduce personal transportation emissions by nearly a
third and reduce petroleum consumption in half (Pandit et al. 2015).

Sustainable infrastructure solutions will inevitably require a reorganization of resoweed to

alternative uses. It is impi@nt that this investment is done in a manner that takes into account what
researchers have called tisgriergistic effects of infrastructural symbidsis the interrelations that exist

in terms of flows between the different interconnected capitaldemnuinfrastructure systems (Pandit et

al. 2015). For example, switching to electric vehicles in ti& tbuld lead to a substantial increase in

water demand comparable to the currer8 domestic demanavith serious implications for scarcity in

other, ompetitive uses (ibid). A sustainable, integrated approach to infrastructure development would be
required to take into account syst&ite resource (re)allocation issues.
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234 Building sustainable cities

The world is facing the most rapid pace of urbanizatidts history. In 1950, approximately 185 million
people lived in cities witlmorethan 1 million inhabitants, making up 25 percent of all urban dwellers
(UNDESA 2014, se€igure5). In 2030, this number is projected to rise to over 2 billion individuals,
making up nearly half of all urban dwellers (ibid). The trend indicates not just a greater pace of
urbanizationbut also increases in average citpplation size At the same time, cities, a large

percentage of which are located on coastlines (UNEP 2016a), face major environmental challenges
emanating from incremental climate change as well as extreme climate events (Hallegatte et al. 2013).
Potentialeffects include major setbacks to the social and economic infrastructure of cities, including basic
public services affecting millions. Exposure to extreme climate events may affect some of the most
vulnerable inhabitants disproportionally (McAdam 201&asBupta et al. 2007, UNHabitat 2013).
Additionally, urban migration of rural populations as well as internally displaced climate refugees will put
pressure on basic urban infrastructure. In particular, urban authorities in developing countries will be
confronted with increased housing crises and the growth of informal settlements and slums, with
implications for health, educational and poverty outcomes.

These trends will put additional pressures on city infrastructure, in particular on basic semlighs of
these projectionst is estimated that nearly 70 percent of global infrastructure deimdhne next 15
yearswill originate from urban centers (CCFLA 2018} dties are major contributors to GHG
emissions, accounting for nearly tthirds of gbbal emissions (Stern 2015), reducing urban carbon
footprintsthrough sustainable urban infrastructoas reduce the riskof exposure to climate change,
build environmental resilience as well as reduce the overall demand for sustainable infrastructure

Figure 5 Number of urban agglomerations with 1 million or more inhabitants

400

Europe 354
350 A = Northern America

Ocenia
300 1 = | atin America and the Caribbean
250 — Afr.ica

— Asia
200 A
150 -
100 u 2
56 68
5010 27
[ — —_

2020 -
2025 -
2030 -

1965 l{=
1970 -
1975
1980 -
1985 -
1990 -
1995
2000
2005 -
2010
2015

1950
1955
1960 k-

Source: UNDESA 2014

Increased concentration of economic activity in urban areas will require greater investments in
transportation and pubklservices infrastructure with a surge in urban construction activity (Bhattacharya
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and Holt 2015). Sustainable infrastructure, witreitgphasis on maximizing coverage, connectivity and
integration of services, can help cities meet these immense challenges.

There is strong evidence that cities have so far lead the way in climate action in areas where national
governments have found it ldaio generate the necessary consensus (McCright et al. 2014 ). In the
United States, a recent survey has revealed significant progress in voluntéeyeligommitments by
mayorled governments to commit to some form of climakated action (USCOM 20)4These actions
range from strict regulatory guidelines on building codes, transport and energy efficiency standards to
more general commitments.

Globally, the rise in sustainable infrastructure demand for urban areas raises the challenge of providing
adgjuate and complimentary planning and financing support at national, regional and local levels.
following sections discuss the scope and scale of these urban infrastructure needs in more detail.

Box5 The role of natural infrastr ucture in the water, energy and food nexus

The public and private sector are increasingly recognizing that investing in natural systems to complemer
substitute or safeguard traditional, concratelsteel infrastructure can reduce costs, enhance enwénmtam
benefits, and help create more resilient cities under climate c@ageent, et al. 20155traegically managed
QDWXUDO V\VWHPV RU 3JUHHQ LQIUDVWUXFWXUH" FDQ HIIHFW,
stream temperature, and sequester carbon, amongst other fuidtidid 2014) Importantly, natura
infrastructure simultaneously provides a suite of additional eges®r social and environmental benefits.

From municipalities to private companies and countrywide programs, public and private sector champion
initiated promising efforts to prett and enhance natural infrastructure across the globe. To date, managin
watersheds for specific water services represents the largest portion of natural infrastructure investments
illustrated by the following examples:

x Water purification. Municipalities such as Beijing (China), Quito (Ecuador), and Portland (Maine)
have invested in restoring and protecting forested watersheds to achieve water quality benefits at r
lower than the cost of treatment plants or other grey infrastructure alone. Fgslexan Ecuador, a
Water Conservation Fund (FONAG) funds watershed management projects that will protect one of
AXLWRIYV ZDWHU VRXUFHV IRU WKH ORQJ WHUP )213%* QRZ G
conservation projects, using fees collected from magers, including: Quito Municipal Water and
Sewage Company, Quito Electric Company and private companies, such as Andean Brewery and
Tesalia Springs water bottlinTNC 2012)

x Reduction of reservoir sedimentationDeforestation and other land use changes increase soil
erosionwhich can fill reservoirs and lower their capacity to store water and generate power. To
combat the sedimentation process and avoid costly reservoir dredging, the power company Enel, i
partnership with the Costa Rican government, is helping financeestdtion efforts upstream of its
K\GURSRZHU UHVHUYRLUV ,Q DGGLWLRQ WR LQFUHDVLQJ H
facilities, the restoration efforts have provided more reliable streamflow, reduced greenhouse gaseg
and rewarded susteble agricultural practices through payments to landow(iasson, et al. 2011)

X Regulation of water flow. Several communities and corporations have invested in restoring the key
role forests play in regulating aquifer and stream recharge. For example, faced with critical water
shortages at its tea plantatioetated to the clearing of surrounding forests for fuel wood and grazing,
Unilever Tea Kenya (UTK) committed to improving water stewardship and protecting regional wate
supplies by donating native tree seedlings to surrounding farmers and communitdsréstation
(Unilver 2009)

Similarly, as part of #PPbetween the Sao Paulo water utility in BraziheNatureConservancy (TNG)private

companies, suchas ABQ%HY DQG RWKHUV ODQGRZQHUV LQ 6DR 3DXOR{
protect or restore forests. Conserving the target 14,300 hectares of hydrologically sensitive land around
is projected to save $2.5lfion by improving water quality and quantity, reducing sedimentation, and increg
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the longevity of the Cantareira reservoir sys{@C 2012a) By providing landowners a sustainable income
stream, the program also helps alleviate poverty.

The benefits of natural infrastructure extend far beyond forested watersheds. Mangroves play a key role i
mitigating coastal flood dange, while supporting aquaculture and fishe(R8nnback, 1999Yiparian areas can
shade and regulate stream temperatures at a lower cost than coolingRvileesg 2013)and floodplains can
reduce downstream flood risk, while providing rich agricultural land and valuable habitat for fish and bird
(Sommer et al. 2001)or example, a partnership between China Three Gorges Corporation (CTG) and TN
found that retring and managing the function of floodplains on the Yangtze River, in combination with
improving dikes and other downstream grey infrastructure, would reduce flood risk more effectively and a
lower cost than upstream dams alone could. Under the gedmsirategy, CTG could increase hydropower
production valued at up to $350 million per year by maintaining higher water levels in the reservoirs, whilg
releasing a more natural flow at the benefit of a downstream fish rd3&N@ CTG, Goldman Sachs Group, &
et al 2011)

In the face of uncertain climate and water futures, natural infrastrudsarera@vides unique advantages for
planning infrastructure systems. Often, natural infrastructure strategies provide benefits and make econo
under a wide range of climatic conditions, making them more likely to sustain benefits in the midstrzintyc
and increased variabilifDzment et al. 2015For example, many forests reduce peak stream flows, decreas
downstream flood risk during wet peds, and these same forests also store water and maintain snowpack
provide an essential slow release of cool groundwater into streams during dry f@dddsr, et al. 2014)
Further, the ability to adjushd adaptively manage natural infrastructure provides the flexibility that is nece
to cope with changing conditions. This is in contrast to large concrete infrastructure, which is often sociall
economically difficult to reverse or remove oncesibuilt (Garcia et al. 2014 More effectively recognizing and
emphasizing the climate mitigation and adaptation benefits of natural infrastrioattine potential to increase
access to dedicated climate financing.

Although manstreaming nature into infrastructure planning, decisi@king, and operations faces unique
challenges, the success of existing natural infrastructure projects demoritstiatdse doneT o increase
investment and harness the potential of naturalstrinature, government, private sector, civil society, financi
institutions and academia need to focus on three key priorities:

1. Completion of robust business and financial analysis to better understand the true cost savings prov,
by natural infrastructure, both in capital costs and {mm operations and maintenance costs;

2. Ensuring that the full benefits and costs of gredmagtructurestrategies are incorporatedo impact
assessments, now and under future climate conditions, which in addition to demonstrating the busin
case for green infrastructym@ould also help leverage new financing streams, including climate finance
and

3. Ensuring that lessons learned from early and emerging natural infrastructure projects are effectively
integrated into future projects, increasing success rates and redacisaction costs.

Making progress in these areas will increase the role of nature in infrastructure system design, regulation
investment plans, leading to more sustainatliimateresilient infrastructure and cities for the future.

Source: Kara DiFracescoéand Todd Gartnér based on the Nexus Dialogue Synthesis P&pement, et al. 2015)

Principal Consulint, Wicked Water Strategies, LLC, Bend, OR

2 Senior Associate and Manager, Natural Infrastructure for Water, World Resources Institute, Portland, O

2.4 Implications for adaptation

Investments in sustainable infrastructure are a necessary condition fas$ulcadaptation tthe
inevitable impacts of climate change. At the same time, adaptation remains inextricably linked and
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endogenous to sustainable developmadaptationcan be viewed as an adjustment, process or outcome

in natural or human systems isponse to actual or expected climatic stimuli or their effects (IPCC

2014). Climate change will not only result in extreme events that necessitate protective adaptation
measures, but it will also manifest in gradually altering temperaturek\vads asvell as rainfall

patterns. Such climate change impacts will require adaptation through sustainable infrastructure that helps
build resilience of vulnerable communities and provides protection against exposure to extreme climate
events, as well as helps é@svlong term sustainable development pathways.

Adaptation approaches can either be incremental or transformational in nature, with different implications
for long term development pathways. For example, transformational adaption seeks to overhaul
threat@ed systems, moving them to fundamentally new patterns, dynamics, and or locations (IPCC
2014). On the one hand, sustainable infrastructure solutions to help realize this transformative adaptation
would rely heavily on stimulating innovation, unlocking nepportunities in the procesand

consequently altering current patterns of consumption and production. On the other, incremental
adaptation requires tweaking existing systems to make them resilient to climate change. For example,
improved telecommunicaths and upgraded physical infrastructure can help improve information flows
particularly with regard to extreme climate events, reduce uncertainty associated with climate change as
well as provide physical security for the vulnerable.

The difference iradaptation needs between and within different regions around the world means that
adaptation measures will involve a combination of incremental and transformational sustainable
infrastructure investments. In regions where climiatiiced sea level rise é&xpected to inundate large
swathes of land, protection and resettlement of millions of people will require transformation of BAU
infrastructure investments with renewed emphasis on smart cities and integrated service provision.
Similarly, in regions wherwater resources are projected to become increasingly scarce, protection of
agriculturedependent livelihoods will require investments in climate smart agricultural infrastructure.
The following table summarizes potential infrastructure interventions &ptation (Table 1).

As climate change impacts are projected to vary across the globe, exposing some communities to greater
risk than others, so will the adaptatioinnfrastructure needs and management responses. Furthermore,

the differences in preexistifevels of infrastructure vary greatly between and within developed and
developing countries. This will require different adaptation approaches even when responding to similar
exposures. For example, climate change is expected to increase uncertairsisyadoility in water supply

across the globe with some regions expected to witness increased supplies whereas others will experience
a drastic reduction. This high variabiliyncertainty scenario has significant implications for agricultural,
industrial as well as domestic water uses. To moderate expected impact requires adaptation measures.
Research indicates that most of the adaptation costs in the water supply se@tbp¢B&ent) will be

incurred in developing countries over the period 28060 (Wad et al. 2010). Given the

disproportionately greater exposure of the poorest communities to climate change impacts (IPCC 2014,
Granoff et al. 2015, Burke et al. 2015, Nakhooda and Watson 2015), sustainable infrastructure
investments in adaptation are daldor preventing a reversal of the development gains made thus far.
Furthermore, such diversity in climate change impacts highlights the importance of targeting adaptation
infrastructure investments where needs are more urgent and potential gains high.

Significant progress has already been miadavesting in infrastructure services that provide a basis for
policymakers to make climatedapted decisions, particularly in resoucoastrained environments. For
example, information systems that provide aataiand timely meteorological data enable improved and
integrated resource management in areas with higher climate variability and exposure (World Bank
2016Db).
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Table 1

Managing climate risk: Potential sustainable infrastructure inputs

Climate risk : : .
: : Potential sustainable infrastructure
management Potential adaptation measures inouts
response 5
fRetrofit existing investments
fLand use planning to restrict investment and
Avoid. settlement in highisk areas f Technological innovation
Bypass the fIntroduce or change regulations and standards  f Integration of ICT
risk fIntroduce licenses, user fees and labeling f Upgradation of physical structures
fIntroduce incentives for fiwcation to less climate
vulnerable areas
flnvest in research and utilization of more drougt :
Investments in
and flood tolerant crops .
~ . f water (e.g. harvesting, storage,
flmprove water use efficiency and build water B
. management, distribution, treatmen|
storage capacity ;
> and recycling)
f Stabilize and protect ecosystems, such as .
f energy (generation, storage &
mangrovesforests and wetlands distribution)
fDesign and implement early warning systems . . . :
Reduce. ; f solid waste (including collection,
fEnhance public health programs for vector born S )
Decrease the . distribution, recycling & storage)
disease spread D ; i
exposure, ; .. .. ftransportatior{including pedestrian,
X fBuild dykes, sea walls and other flood mitigation : : o
potential measures bicycle, vehicular, rail, air transport.
impact or #Build knowledge, capacity and diversify f communication networks (including
likelihood of livelinoods telephone, cellular and data)
an event ; . I f social infrastructure (education,
fSet aside land cadors for movement of wildlife . .
. i healthcare, recreation, public
fExtend social protection systems for those most :
. . services)
affected, particularly after climate shocks . . .
X . . ffood systems (including production,
fPublic awareness campaigns and other educatic . g
. X AR storage, proceing and distribution)
and informational initiatives o
. L .. f Protective infrastructure (floods,
f Switch activity or resource use to one better suit
; droughts)
to climate change
Accept and fPlan _early response measures
share fldentify evacuqtlon routes a}nd plans
' q fMake formal orinformal savings to respond to
Alccefpt "’.‘P h impact f Early warning systems
plan for ifthe  ¢gentify access to debt for response f Early response systems
risk is fRepair, reconstruct assets and build back better f Protection / shelter (land, housing
realized fMutual and reserve funds and property)
fSeek and provide access to insurance, e.g. fron f Reconstructn of damaged
Transfer the fail infrastructure
burden of crop failure i uctu
imat fSeek reinsurance
iCm a ? fBuild social safety nets
pacts fBuild social networks and informal risk pooling

Source: Modified from Nakhooda and Watson 2015

Similarly, climate-proofing future infrastructure investments at inception can be botfeffestive and

timely. Further investments in sustainable infrastructure to ensurgdomgood security, protection of
human habitats and entire ecosystems are neededa@uiid be undertaken in a holistic manner. This
requires considering how each investment affects poverty, gramdhsustainable development.
Sustainable infrastructure that promotes clirgt®rt land use can help achieve adaptation goals as well
as sustaiable food productioandrural development while contributing towards climate change
mitigation (GEF 2016). Investments to protect haginbon stock forests, improve land managenzend
spurefficient agricultural production practices are key componeintimatesmart land use and can help
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offset emissions from fossil fuels (ibid). Such an integratestegycan prevent the possibility of
maladaptation where even small miscalculations at planning stages can lock the world into unsustainable
long-term cevelopment pathways (Nakhooda and Watson 2015). Fortunately, the processes involved in
undertaking infrastructure investments are conducive to considering and embedding adaptation
requirements in their design at an early stage (ibid).

The following sectias discuss in greater depth the estimated needs and means for sourcing such greening
of infrastructure.
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3. Assessment of current spending and future investment needs

Assessments of the magnituderdgfastructurenvestments required are inhererdijficult due to a

paucity of comparable, highuality data. Systematic monitoring of spending at the national level occurs
in only a few countriesconsistent, comparable data on infrastructure stocks iexietent. Estimates of
current spending andgjections of future needs are hampered because of differences in what is counted
as infrastructure, which sectors are include whether capital investmeraisd/oroperations and
maintenanceare covered

In its latest report, the U.S. Council of Econdmi$GYLVRUV GHILQHYV LQIUDVWUXFWXUH
that are consumed jointly in various production processes that facilitate and support economic activity,
ZLWK 3SFRUH® LQIUDVWUXFWXUH UHIHUULQJ WR Ud&didgnYaclitess RWKHU
and distribution networksD QG ZDWHU D QG V HNCHEwcNdas\allldRhese seetdts as well as
telecommunications but also includes primary energy generation and investments in endngyisse.

report, as noted earliewefollow the OECD and the World Bank, with core infrastructure defined as

including power generation and distribution, transport, water and sanitation and telecommunications.

3.1 Past trends and estimates of current spending

Since systematic and comparable datgublic infrastructure investment are scarce, aggregate public
investment is often used as a proxy to assess public infrastructure investment trends. A significant
component of the public capital stock in most countries consists of infrastructurdjevithlilic sector
typically the main provider (IMF 2014a: Chapter 3).

Overall public investment rates have been declining in most economies for much of the past three
decades. In advanced economies, public investment has fallen steadily from a highraf¢ust percent

of GDP in the late 1960s to a historic low of just over 3 percent of GDP in 2012. In emerging markets
economies, public investment peaked at over 8 percent of GDP in the late 1970s and early 1980s, then
dropped to around-8 percent of GDfh the mid2000s. It has since recovered partially {6 percent of

GDP. Low income countries (LICs) are the only group of countries where public investment rates have
steadily and appreciably risen, from about 4 percent in 2004 to 8 percent irFRII26).

With infrastructure forming a major part of public investment, this decline in public investment rates has
resulted in growing infrastructufamancing gaps. Over the past three decades, the stock of public capital
relative to GDP across advanced and emerging economies declined by an average of around 15 percent,
as accumulation of capital stock has lagged behind growth in economic activityinBhese economies

where measures of the quantity of infrastructure appear relatively high, deficiencies in quality have
increased (Qureshi 2016).

Data on actual infrastructure investments are fragmentary and subject to the definitional and data

limitations noted above. Nevertheless, there are a multitude of data and studies on infrastructure spending

for individual countries, regions and major sectors. It is possible to piece together from this disparate data

a reasonably comprehensive dataset on spgngarticularly for major countries and for regional and

global aggregates. Building on the prior work of Bhattacharya and Holt (20&%ompiled the available
LQIRUPDWLRQ RQ 3FRUH™ LQIUDVWUXFWXUH VSHQGried WR DVVHVV
infrastructure spending in 2015 by major countries, regionsectors (Bhattacharya et al forthcon)ing
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Figure 6 Trends in public investment by country income categories, 1962012, Percent of GDP

a. Advanced Economies b. Emerging Markets c. Low Income Countries
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The data confirm the decline in infrastructure spending in the 1980s and the 1990s. Infrastructure
investment as a share of GDP declined in much of the developing world during the 1980s and 1990s
following the debt crisis of the early 1980s. Aise of factors drove this trend. Widespread fiscal
retrenchment and corresponding cutbacks in public investment was most evident in Latin America and
Africa, just as there was a significant rollback in infrastructure investment in many countries irsidast A
following the financial crisis of 1997. Another factor was the optimistic view about the extent to which
the private sector would fill the gap. In Latin America where such expectations were especially high, with
the exception of Chile, the increasegpiivate investment were quite modest compared to the large
rollbacks in public investment, with the result being a net shortfall of investments. A third factor
underlying the declines in infrastructure investment was the withdrawal of traditional dewvee#i as
multilateral development banks from infrastructure financing as large infrastructure projects fell out of
favor over concerns about their environmental and social impacts.

Starting withthe early 2000s, there wasignificant recovery in publimvestment in the emerging

markets and devehing economiesreal investment in thesmuntries collectively rosgharply +from 7.5
percent of GDP in 2004 to 9.5 percent of GDP by 2011. China has accounted for the largest share of this
increase; but speimdy also increased substantially in India, Russia and théhbicountries of the

Middle East. Infrastructure spending also rose significantly irSaltaran Africa, but with wide

variations. On the other hand, spending increased only modestly in lraéirica and Southeast Asia.
Amongst advanced economies, Australia, New Zealand and Canada have had robust growth in
infrastructure spending; United States and Japan had modest growth; whereas investment rates in the
European Union have declined during amte the prolonged economic slowdown that began in 2009.
More recently, many emerging economies are also now also affected by the slowdown and facing fiscal
pressures, which may constrain their infrastructure spending.

Overall infrastructure investment hiasreased by around $1 trillion over the past decade to an estimated
$3.4 trillion in 2014. Of this $2.2 trillion is accounted for by emerging markets and developing countries.
This is substantially higher than what has been previously estimated. Ginieaaatounts for $1.3

trillion, which is not only larger than all other developing countries, but also larger than all developed
countries combined.
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An assessment of sectoral trends suggests significant differences in investment emphasis across country
groups. Overall, transport and power sector spending have dominated the infrastructure investment
portfolio. The ransport sector accounts for about 40 percent and power sector constitutes another 30
percent of the total investment. However, there are signif differences across country income groups
(Figure7) even in the short span of 262012.

Transport has been a dominant sector for infrastruatuestment in advanced economies, attracting

about 36 percent of investment, followed by the power sector at 24 percent. In the emerging markets and
developing countries too, transport (41 percent) and power sector (33 percent) were the two most
dominantdestinations of investment. In low income developing countiiepower sector dominates the
demand for investment (51 percent of the total) followed by telecommunication (27 percent). Water
supply and sanitation projects attract less than 20 percentestments across all country income

groups. Withinthetransport sector, road projects investmetsount formore than 60 percent of the

total, dwarfing the share of spending on airports, railways, and seaports projects.

Figure 7 Sectoraldistribution of infrastructure financing, 20162012,percent

Advanced EMDEV LIDCs
B Energy I Water and Sanitation
B Transport Telecommunication

Source: Bielenberg et al. (2016)
Note: Based on a sample of 75 countries.

3.2 Drivers of infrastructure investment needs

Massive investments will be needed over the next two deca@eeigy development, sustainable cities,
transport corridorsand water and waste management. There are three key drivers of the projected
infrastructure investment needs in the nexR05/ears Figure8). First, many advanced economies will
require large investments to rehabilitate existing infrastructurdéisiieen run down due teeglect and
insufficient investments over time. Accelengtthe replacement of aging infrastructure offers an
opportunity to improve the sustainability footprint and give greater impetus to thealtnon transition.
Second, the global economy is undergoing fundamental structural changes. Emerging and developin
economies have had persistent high growth ratésrecentlyand now constitute a higher share of the
global economy. The major source of infrastructure demand will originate from these countries given
their development needs aodgoingstructuralshifts.

EMDCs will constitutethe largest infrastructure needs in the decades apr@ad their largeand
growing share of the world economy. In addition, the pace of economic growth in these EMDCs will
significantly exceed that of the advanced economas fiow until 2030. The share of EMDCs in global
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GDP already exceeds 55 percent in purchasing power parity ternsdviib@dsare projected to account

for 70 percent of global growth between 2015 and 2030. Growth and rising incomes will gemoesate
demand foinfrastructure services than in the pasbth in terms of quantity and quality. Past demand
suppression associated with low income levels is being replaced by manifest increases in demand for
infrastructure services and stock accumulatamuired taneet evolving consumer preferences as well as
growing commercial and industridemandg{Bhattacharya and Holt 2015).

Figure 8 Drivers of Projected Infrastructure Demand
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Since most of these developing countries suffer from large access deficits and poor quality infrastructure
(Schwab and SalaMartin 2015), with the exception of China, there will be greater need and imperative

for these countries to spend larger shardbaif GDP on infrastructure so as to meet their growth and
development objectives. In addition, there are structural shifts occurring in the developing economies,
amplifying the need for increased infrastructure investment. As developing countrieshgriow, t
secondary/manufacturing and tertiary/services sectors are gaining prominence. These sectors require more
and higher quality infrastructural support to function effectively and are much more infrastructure

intensive than the agricultugiented econores.

Significant demographic shifts in EMDCs are another factor determining future infrastructure needs. By
SHUFHQW RI WKH ZRUOGTV PLGGOH (RtaRy/avdGe@Q0EIH LQ WKH

addition, the population in the developioguntries will be much younger than the aging, and in some

cases shrinking, populatisof the advanced economies. This lacglortof relatively young middle

classconsumersn many EMDCs, with rising incomes and aspirations, will add to the overafmidifor

infrastructure services.

Rapidurbanization in particular will have profound effects on infrastructure needs in developing
countries in the coming decades. Between now and 2050, world population is set to increase by 2.3
billion, from 7.0 to 9.3 Itlion. The population living in urban areas is expected to grow by 2.6 billion,
from 3.6 billion to 6.2 billion. Almost all of the increase in the global population between 2030 and 2050
is expected to come from developing countries and regions. Mdssafrowth will be concentrated in

Asia and Africa.
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The migration of the rural population into cities in search of betét jobs puts pressure on basic urban
infrastructure. This phenomenon impacts infrastructure through a number of mechanisms:

x A shift from low-energy intensity agricultural production to the production of Jeigérgy
intensive, specialized commodities;

X A need for additional transper¢lated infrastructure to meet the increasing level of motorized
traffic;

X A significant boost in conaiction and development required by urban concentration of economic
activity.

Advanced economies too will require large investments to rehabilitate existing decrepit or neglected
infrastructure. As discussed in the previous section, infrastructure spémtiiegadvanced economies

has been declining since the r1ifl90s as indicated by the secular decline in public investment rates

(IMF 2014a). This has resulted in declining quantity and quality of the public capital stock, and thereby in

per capita stock dhfrastructure. For instance, the American Society of Civil Engin@&€E) rated

U.S. infrastructure quality in 2013 as poor, and estimated that $3.6 trillion was needed by 2020 to just

update and upgrade existing facilities (ASCE 2013). OECD repotd¥h 3)RU 2(&' FRXQWULHV DV
investment requirements in electricity transmission and distribution are expected to more than double

through to 2025/30, in road construction almost to double, and to increase by almost 50 percent in the

water supplyandVUHDWPHQW VHFWRU™ 2(&' D &RXQWULHV LQ WKH (X
augment recent spending levels that have been severely restrained since the economic crisis of 2008/09.
Such spending is particularly needed in the new megthertries of the Emopean Union; accelerated

investment will be critical to mitigate the existing infrastructural imbalance for better integration within

the region, as well as to meet the priority of transitioning to aciason economy (EC 2014).

3.3 Assessing future needs

Assessing the infrastructure needs of the developing world is, at best, a difficult task, given the absence of
guality and comparable data. Infrastructure requirements differ by geography, demography, income level,
growth, structural factors and politicekigencies, among others. Despite the diversity of deramted
considerations, numerous attempts have been made to quantify and aggregate infrastructure investment
requirements. Nonetheless, most existing estimates are based on a handful of origisaEstaldiating

the conclusions and methodological approaches of these studies can provide insight into the current
understanding of investment needs.

A multitude of factors influence the magnitude and nature of needs estimated in existing studies. These
include, among others:

The time horizon under evaluation

The methodology employed (tafmwn vs. bottorrup, macroeconomic vs. microeconomic)
The definition of infrastructure and inclusion/exclusion of particular sectors argkstdrs
The availability of dea and specific countries from which it was gathered

The type of investment (capital expenditure vs. operational expenditure)

x The underlying assumptions (development paths, GDP growth, existing spending, etc.)

X X X X X

Notwithstanding these differences, most nezstgnates can be broadly divided into distinct categories,
based on methodology:

x Basic/universal access assessmekhistimating the needs to meet a benchmark for basic
infrastructure level and quantity in each sector (UN Sustainable Development SolwgtamskN
2015).
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X Sectoral needs assessmeitistimating spending and needs according to anticipated demand or
requirements for access across different sectors (McKinsey Global Institute 2013, OECD 2006,
Foster & BricefieGarmedia 2009, UN Sustainable Developtfeolutions Network 2015).

x Cross-country econometric modeling:Projecting needs based on historical demand patterns and
estimates of secta@pecific provision costs (Fay & Yepes 2003, Yepes 2008).

X Macroeconomic modeling:Estimating infrastructure invesemt needs as a percentage of GDP,
based on growth projections (Fay, Toman, Benitez & Csordas 2010, Yepes, 2008).

X Cross-country benchmarking: Determining investment lelg(percent of GDP) required to
attaincomparable infrastructures levels to other, more developed countries (Perriotti & Sanchez
2011).

x Evaluation of development and enhanced sustainability target#issessing spending
requirements based on explicit domestic political targets or global devehbgoals (GCEC
2014, McKinsey Global Institute 2013, McKinsey 2015).

Simple macroeconomic modeling based on historical patterns of expenditure and physical stock
accumulation has been the most common method for estimating current spending and amtéexoated

This methodology was outlined in the 2003 needs study by Fay and Yepes (2003), which serves as the
basis for many current estimates. Fay and Yepes used a macroeconomic model to estimate future
infrastructure needs based on a link between per dapiame growth and projected consumer and
producer demand for services. Using lagged dependent variables;speatific demand assumptions and
DSSUR[LPDWLRQ RI XQLW FRVWV )D\ DQG <HSHV DJJUHJDWHG UHJI
infrastructure sick in 2003 at $15 trillion. Investment needs for developing countries were projected at
$233 billion annually between 2005 and 2010, amounting to 2.7 percent of developing country GDP
(though variation was projected by region and incdewel). The incluen of operations and

maintenance needs brought the total to 5.47 percent of GDP.

Another approach to projecting infrastructure demand was utilized by the OECD in 2006, involving
analysis of sectoral investments in a set of countries and utilizing ectsimomedeling to project

aggregate spending needs. It was estimated that $53 trillion in total global investment would be required
between 2000 and 2030, with the figure later increased to $64 trillion, based on a more detailed
assessment of the transptida sector. The study projected that more than half of this investment would
be required in developed countries, with spending on operations and maintenance constituting a
substantial proportion of total financing. The McKinsey Global Institute (2013)ogmegba similar
methodology as part of its global infrastructure needs projections, estimating that a total of $57 trillion
would be required between 2013 and 2030, while assuming that efficiency gains achieved by following
best practices would significdyptdecrease the total investment requirement.

In contrast, the Africa Infrastructure Country Diagnostic (AICD), undertaken by Foster and Bricefio

Garmedia (2009) for the World Bank used detailed data collected at the local level to perform

microeconomic moeling and spatial analysis, informed by supgilye considerations and counteyel

development targets. In what is probably the most thorough assessment to date, the AICD estimated that
subSaharan African countries would need to spend approximatelifi®d annually on infrastructure

between 2006 and 2015 to meet growth and development goals. This amounted to 15 percent of the
UHJLRQTV *'3 SHUFHQW RI ZKLFK ZDV IRU QHZ LQYHVWPHQW
$45.3 billion per year @sed on averages for 202006).

A top-down, macroeconomic modeling approach was used by Fay et al. (2010) to make new estimates of
infrastructure spending requirements. Assuming GDP growth of 4 percent among EMDCs, spending
needs were projected ab5peacent of GDP by 2013, equating to $1.3 trillion to $1.5 trillion in annual
investment. Existing infrastructure financing was estimated at $0.8 trillion to $1.1 trillion (in 2008

dollars). An assessment by the G20 Working Group on Infrastructure usedia sigthod to project

slightly higher needs in 2011. Based on aggregation of various regional EMDC estimates, the report

found that, on average, developing countries will need to invest 7 percent of GDP to meet basic needs and
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support rapid growth. This aanted to $1 $1.5 trillion in 2011. This approach tends to underestimate
projections of future demand, since they are based on infrastructure needs during past growth spells,
which means rising aspirations for sustainability and the infrastructureityitdra accompanies

economic growth are discounted.

More recently, an evaluation by the World Bank (2013jimancing for Developmerstuggested that
developing countries will require $1 trillion in annual investment until 2030 to meet infrastructusg need
with an additional with an additional $20@300 billion per year to ensure climate resilience. From a
sectoral perspective, telecommunications accounted for the largest share, followed by power and
transportation. Water and sanitation constitute aegm@ionally small portion of the projected needs.

The Sustainable Development Solutions Network (SDSN) has estimated infrastructure needs based on
achieving minimum quantitative benchmarks for infrastructure stocks and services commensurate with
attainingthe SDGs (attainment of specific goals, the financing of operations and maintenance costs as
well as the financing needs required to finance the compositional change required in the shift away from
capital investments in unsustainable technologies (ssibighcarbon) towards sustainable

infrastructure). Their analysis synthesizes other previous estimates on a sectoral basis while also
accounting for the additional needs of middle and-ilm@ome countries that have a poor infrastructure
base and would nddarger proportions of GDP as investments to fulfill benchmark SDG standards. By
their estimates, the incremental investment né@md20152030amount to almost $1.28 trillion to $1.36
trillion (in 2013 constant US$). About 46 percent of the investmeets are estimated to be in the
transport sector, 27 percent in the power sector and 24 percent in the telecommunications sector, with
water sector needs assessed at about 3.6 percent.

The New Climate Economy Global Commission on the Economy and Clieymig (2014) adopted a
detailed sectoral analysis estimating global investment needs for sustainable infrastructure between 2015
and2030. Complementary studies by OECD (2006 and 2012), IEA (2012), and the Climate Policy
Initiative (CPI) are used in the NECassessment. The NCE study employs a broad definition of
infrastructure as inclusive of investments in primary energy production (coal, oil) and investments in
energy efficiency. Using existing technologies and investment patterns as the BAU scenstimiythe
projects that a total cumulative investment of $88.61 trillion will be needed between 2015 and 2030,
which then rises to $93 trillion on a net basis when adopting &#olon investment strategy. This low
carbon investment path includes higher tagxpenditure required upfront for newer but costly
technology to improve energy efficiency in buildings and power generation; it also incorporates
anticipated efficiency gains and savings from transitioning to more eréfigignt urban developments,
from reducing fossifuel subsidies and from taking other initiatives for adopting sustainable
infrastructure. By these projections, the power sector will require the greatest share of investment (35
percent), followed by water supply and sanitation (38¢m) and transport (21 percent). The NCE
methodology assumes a global growth rate of 3 percent per year; it does not consider rationing,
productivity gains, or the additional upfront capital costs to pay for climate resilience. Theabase
estimate assues infrastructure expansion that keeps pace with growth but will potentially lead to a 6
degree Celsius rise in temperatures abovéruhestrial levels. The sustainable scenario meets the same
infrastructure demand consistent with degjree pathway.

McKinsey (2015) builds on the McKinsey (2013) and NCE (2014) estimates with a sectoral and country
by-country assessment of past investment trends (coveringZti@j. The McKinsey 2015 analysis

extrapolates past investment trends to estimate the allodgtlol & (fV SURMHFWHG RYHUDOO L!
OHYHOV EHWZHHQ VHFWRUV DQG FDWHJRUL]J]HVY HFRQRPLHYVY EDVHG
FODVVLILFDWLRQ 7KH\ DOVR RSW IRU WKH 1&( HVWLPDWHYV IRU FR
comprehensive picture of the edeJ\ VHFWRU DQG LQFOXGH WKH FRVW RI LQYHVW
The difference between the McKinsey (2013) and NCE (2014) estimates is explained by the difference in
definitions of what is included in infrastructure, and differences in er@rdyvater supply and sanitation

sectors; the NCE energy estimates accounts for the full upstream investments needed to generate power,
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such as upstream and refining infrastructure investments for oil and gas, and infrastructure investments
for coal mining;NCE estimates include irrigation for agriculture in their water sector estimates, while
McKinsey (2013) does not.

According to these estimates, 52 percent of investment demand for sustainable infrastructure will
originate in the middliéncome countries,lpercent in the higlmcome countries, and only 2 percent in

the lowsincome countrieSIn terms of sectoral distribution, energy sector demand will constitute 43
percent ($40 trillion), followed by transport sector (29 percent or $27 trillion) and suadply and

sanitation (21 percent or $19 trillion). Using the same projection methodology and comparing it with the
investment rates of the recent past (2R012), the study identifies the investment gaps by sector and
country income groups that are mbisely to emerge if the current levels and quality of investment
continue on the BAU path. The largest gaps would emerge in the middle income countries ($32 trillion),
and the most in the power sector ($28 trillion), followed the transport ($11 trillmhjhe water supply

and sanitation sector ($12 trillion).

Table2 Comparative assessment of infrastructure needs, 202930, US$ trillions (2015 US$)

Water
Source Coverage Energy Transport Supply & Telecom Total
Sanitation

Global except for water
OECD (2006) sector.' Needs are 3.9 6.0 17.0 5.9 32.8
additions and renewals.

OECD (2012) Transport sector only. 9.6

Global, using OECD and
World Bank estimates.
84 countries that
McKinsey Global Institute (2013) account for more than 90 13.2 25.8 12.7 10.3 62.0
percent of global GDP.
Developing countries

Boston Consulting Group (2010) 4.0 7.0 14.3 9.2 345

World Bank (2013) only 4.0 4.1 3.2 2.8 14.1
International Energy Agency (2014) OGrll?f?I G LEEES 37.6
NCE, 2014 (Total Needs - BAU) Global 50.4 14.8 23.1 7.7 96.1
NCE, 2014 (Total Needs - Low Carbon) Global 101.6
NCE (Core Infrastructure BAU) Global 11.0 14.8 23.1 7.7 56.7
NCE (Core Infrastructure - Low Global 11 55.6
Carbon)
NCE (Energy - Primary Generation Global 39.4 0.0 0.0 0.0 39.4
and Use)
UNCTAD (2014) Global 95-144 53-11.7 6.2 35-6.7 24.5-38.9
UN Sustainable Development Solutions Global, meta-analysis of : )
Network (2015) other studies.® 88 olai e ooy 0 SRR
Brookings (2016) Global 20.5-23.9 27.2-31.4 | 12.7-147 16.6 - 15.5 74.7 - 86.6
Notes

All estimates are in US$ 2015, and adjusted for the 15 year period, 2015-2030.

1: Water sector projections include OECD and Brazil, China, India, and Russia.

2: Energy needs include energy supply (fossil fuel extraction, power generation, transmission and distribution) and energy efficiency needs.
3: Needs are adjusted for overlaps; Water sector estimates are for universal basic service coverage.

Source:Bhattacharya et al.forthcoming

Table 2 summarizes the estimates of projected needs from the studies reviewed above. They have been
adjusted to allow for comparability. First, all estimates have been converted to 2015 dollars. Second, NCE

estimatesarekRZQ VHSDUDWHO\ IRU 3FRUH" LQIUDVWUXFWXUH VLQFH W

conventionally) in addition to one including primary energy generation and energy efficiency. Thus the

1&( HVWLPDWH IRU 3FRUH’ LQIU D \WW20Xrani 2088 uhderaHBBXW PHQW QF

scenario is $56.7 trillion (in 2015 dollars). This compares with the $62 trillion for McKinsey Global
Institute. All other estimates in Table 2 for projected investment needs are much lower.
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One reason existing estimates aw Is because they do not capture the increases in infrastructure
spending over the past decade, particularly in EMDCs. This is true even for the NCE and McKinsey
estimates. As noted earlier, global infrastructure spending in 2015 is estimated atl&&.4nttiich

higher than previous estimates. The sector based methodology used by most of the studies also fails to
capture the structural changes that are underway in the global economy and that are driving the increases
in infrastructure investment spendin

Consequently our study uses a different methodology to assess the magnitude and structure of projected
infrastructure investments. We calculate an updated baseline of investment spending for 2015 for major
countries, then project investment requirememtgassumptions of growth and investment rates that are
based on assessments of investment plans and identifiedaaps major economies and regiorise
projections recognize the uncertainties both with regard to growth and investments as weltespaith

to policies and financingA significant limitation of the robustness of the estimates is that few countries
have consistent estimates or projections for infrastructure investments based on assessments of needs. An
exception is India which has ueidaken regular assessments of infrastructure spending and needs. A
recentcomprehensive assessment prepared by the National Transport Development Policy Committee
provides consistent estimates of infrastructure investment from the past and macroeconsistient
projections until 2032NTDPC 2016) Despite the inherent limitations, the assessment carried out for this
study provides a reasonable guide of projected trends and shifts.

Using this methodology, we estimate total infrastructure requirements over the next 15 years will be on
the order of $75 $86 trillion, much more than the current estimated stock of $50 trillion. These estimates
are even larger than what had been estithiat&CE 2015, since $89 trillion ($96 trillion in 2015 dollars)
includes investments in primary energy generation and energy efficiency in addition to core
infrastructure. The equivalent figure for core infrastructure in the NCE report of 2014 is B&7. tril

Around 70 percent of the projected investment needs (#3L® trillion on average) will be required in
EMDCs (except China), accounting for most of the increase. With rapidly growing populations and
urbanization, investment requirements in Afnigidl grow most rapidly. But investment rates are
projected to increase significantly in all developing regions with the notable exception of Elpura (
9).

Figure 9 Projected Annual Infrastructure Investment Trends, US$ billions (2014 US$)
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Source: Bhattacharya et afofthcoming
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As shown inFigure10, power and transport account for 60 percent of the investments needed and are the
most important for accelerating the laarbon transition. Significant investments are also needed in
water and sanitation to improve acs@sd adapt to the impacts of climate change.

Figure 10 Projected cumulative infrastructure demand by regional groups, sector and income groups 2015
2030, US$ hillions (2014 US$)
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Source: Bhattacharya et al. (forthcoming
Note: Projections based on mbint of range estimates. Excludes fossil fuel extraction and use, expenditure to enhance energy
use efficiency, and operation and maintenance costs.

In terms of income groups, the bulk of the requirements are accountgdrfiddie income countries,
with the upper middle income countries accounting for the dominant share because of China. The
absolute share of low income countries is small in part because of the diminished size of the group.
Relative to GDP, lowand lowermiddle income countries will see the highest investment rates.

3.4 Enhancing sustainability and resilience

An important insight from the GCEC 2014 report is thdtile there are upfront costs to ensure
sustainability of infrastructure investments consistett tie 2 degree Celsius scenario, there are
important offsetting savings as well. The additional costs are approximately $13.5 trillion, attributable to
energy efficiency ($8.8 trillion) and low carbon technologies ($4.7 trillion). Associated with thetse co

are offsetting savings of approximately $5.7 trillion realized from reduced capital expenditure from fossil
fuels (power plants), compact cities and transmission and distribution. The GCEC report also provides
estimates for costs associated with priyremergy (such as upstream costs for oil, gas and coal) at $12.52
trillion and offsetting savings of $3.7 trillion by 2030. Taken together, according to GCEC 2014, the total
incremental infrastructure investment needs are $4.3 trillion.
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Only a part of theNCE estimates is core infrastructure, which is now estimated to be higher. Based on the
definition of core infrastructure, it is possible to further disaggregate incremental infrastructure needs into
two components. First is loaarbon, climate resilient. CR), and second is other, nolimate related

core infrastructure. This is important, as core infrastructure accounts for approximately two thirds of
GHG emissions, and demarking LCR infrastructure will be needed for targeted investments if the world is
to achieve its climate goal and adapt to climate change.

LCR includes energy efficiency as well as toarbon core infrastructure i.e. levarbon renewable

energy, nuclear, Carbon Capture and Storage (CCS), transport, water/sanitation as well as adaptation
infrastructure to better withstand climate change imp&agsire 11 shows that, between 202930,
$13.5trillion, or approximately$1 trillion per year of lowcarbon core infrastructure is expected to be

built mostly for the energy and transportation sectors, representing 18 percent of core infrastructure. On
top of lowcarbon core infrastructure investments, energy efficiency investments are exgtected
approximately $24 trillion on top of core infrastructure investments. The total LCR requirements stand at
approximately $39 trillion for the 15 year period.

Figurellalso shows the LCR infrastructure needs consistent with a 2 degree climate goal. In this case,
additional lowcarbon core infrastructure investments of $4.7 trillion, or $313 billion per year, are needed.
This includes additional invesents in low carbon energy and transport, water/sanitation and adaptation.
In addition, $8.8 trillion is required for improving the energy efficiency of buildings, industry and
transportation, at approximately $586 billion per year. This raises totaihf@Rtructure investment

needs for climate change to US$52 trillion or US$3.5 trillion per year under a 2 degrees Celsius scenario.
This increased need for LCR infrastructure does not factor in expected reduced operating expenses from
low carbon technoldgs such as renewables, as well as upstream primary energy estimates mentioned
above.
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Figure 11 Cumulative infrastructure investment needs, 20182030 (2014 US$ Trillions)
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Source: Meltzer (2016)
Note: Computed estimates and jeiions based on information in GCEC 2014, IEA 2012, OECD/IEA 2013, UNEP 2016a, WRI

2015 and CPI 2015a.

3.4.1 Adaptation costs

Calculating the costs of climaf@oofing present and future infrastructure investments has proven to be a
difficult task gven the range of uncertainties involved with climate risk exposure as well as in finding
common definition of adaptation needs. Adaptation infrastructure investments broadly fall under two
categories: 1) protective infrastructure as well as infrastrubtuitieto a higher standard that can

withstand climate impacts such as coastal seawalls, flooding barriers and-cégil&et reinforced

roads, and 2) preventive infrastructure that reduces uncertainty arising due to climate change such as
efficient irrigation systems, high yield crops, learbon integrated energy systems etc. The complexity
of often overlapping needs and the changes inteng projections due to various investments scenarios
undertaken today has resulted in a widege of estimate®f adaptation needs, ranging from $4100
billion per year (Nakhooda and Watson 2015). The latest UNEP report on adaptation finance gap
forecastghe number to growy between $140 billion to $300 billion by 2030, and between $280 billion
and $500 billion i 2050 (UNEP 2016b). As a more precise picture of infrastructure investments needs
emerges over time, the projected adaptation needs will likely be significantly higher than previous
estimates (ibid).
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4. Changing sources and channels of infrastructure financ e

There are multiple sources of financing infrastructure as showigune12.

Figure 12 Sources of Infrastructure Finance
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Source:Inderst (2016)

Revenue resources from national budgets have historically been a major source for infrastructure
financing, particularly in developing countries. Lately, however;rsatipnal and local governments have
grown in significance as they have hesble to raise revenue finances of their own, and in some instances
have successfully issued infrastructure bonds. Development institutions include the MDBs as well as
national development banks (NDBs) are another important source of funds, with MDBg besnh a

critical source of funding for those developing countries with limited access to other sources of capital.
MDBs continue to be a key source of infrastructure finance as well as a source of knowledge of best
practices and technical expertise. NC#s financial intermediaries established with government support
(and most often with some form of government financing) that offertemg capital finance and

typically pursue specific mandates set by their respective governments. Consequentlgythesryptial

role in supporting infrastructure planning, development, and financing, but in only few countries and
through select NDBs.

Corporate finance is the biggest source of privately financed infrastructure. In cases of corporate or on
balance shedinance, a private operator may fund some of the capital investment for a project and obtain
funding based on the balance sheet of the private operator rather than the project itself. Alternatively,
project finance is a contractual financing arrangemegdiBpally for infrastructure. Project finance is
SWKH ILQDQ Rdri® infrestru@tBr€ ihdustrial, extractive, environmental and other projects/public
services (including social, sports and entertainment PPPs based upon limited recourse finaroial st
where project debt and equity used to finance the project are paid back from the cash flow generated by

WKH SURMHFW W\SLFDOO\ D VSHFLDO SXUSRVH YHKLFOH 639 °

rely predominantly on debt financinigrough syndicated bank loans to finance infrastructure projects.
Corporate bonds and new equity are other sources of private finance, but they have typically not
contributed significantly to infrastructure financing.
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4.1 Public finance

Direct budgetary conitsutions from public sector sources have been the main source of financing
infrastructure investment in developing countries. In advanced economies, this share is lower;
nevertheless it contributes to about 40 percent of infrastructure financing.

Effortsto further increase public infrastructure investment have been impeded by shrinking fiscal space.
According to OECD (2015b), in advanced economies, where public investments account for about 40
percent of total infrastructure investments, the recent edormisis resulted in an appreciable decline of

their investment to GDP ratio in 2009 and 20&i@gre13). It has recovered to pisis levels since

then. But despite the fiscal consolidation since then, the residual effect of high public debt/GDP ratios that
accrued during the global financial crisis along with tepid growth in these countries (and prolonged
recession in others) has limited the praspe significant growth in investment ratios in the foreseeable
future. The investment to GDP ratio from 2015 to 2018 is rise to rise, by about 1 percentage point in most
G20 countriesreaching 26.4 percent in 2018. This projection is boosted byYDEPD G20 member

countries that have a higher investment rate than traditional OECD member countries. The variance
ranges from about 17 percent in Argentina, Italy, and the UK to 46 percent in°China.

Figure 13 Trends in government gioss debt, revenue, and expenditure, 20814, Percent of GDP
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In EMDCs, the share of revenfieanced public investment is even higheat 6365 percent of the total
and this remains a dominant and critical driver of thenastfucture investment (Ahmad 2015).
However, the levels of public investments have been low in most developing countries, with a few

notable exceptions such as China. Structural bottlenecks, rather than the lack of economic growth, have
been the main cotrgints to expanding the fiscal space in these countries. Government revenue in
developing countries have been significantly lower than the 18 percent of GDP estimated to be required to
meet globally agreed development go&ligigrel14). And since these countries have higher infrastructure
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investment needs as well as insufficient fiscal space, increasing public investments will require raising
additional government revenues through improvements in tax administration and broadening the tax base
(World Bank 2013b, Ahmad 2015, Qureshi 2016).

Domestic public finance is only one component of aggregate public investment. In LICs, aggregate public
investments have also benefitted from increased external borrowing and godfigiad) development
assistanc€ODA) that have together enlarged the fls@ace for domestic governments, in addition to

some increase in domestic revenue generation. We discuss ODA trends in a subsequent section.

Figure 14 Average Tax revenue, 2014, Percent of GDP
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4.2 National development banks

NationalDevelopmenBanks (NDBs) have grown in number over the past two decades, and so has their
asset portfolio. In select countries, they play a crucial role in supporting infrastructure planning,
development, and financing.

As financial intermediaries, NDBs offer lortgrm capital finance to projects that generate positive
externalities and hence are underfunded by private creditors (UNDESA 2006). The NDBs have helped
diversify domestic economies in the countries where they opeisting competitiveness and

encouraging investment activity in line with specific regional development and reform priorities (OECD
2015b). These priorities have included infrastructure in certain periods and in certain countries. In
EMDCs, NDBs have beamsource of longerm credit, loan guarantees, and other financial services in

the infrastructure, housing and agriculture sectors. In addition to financing, they have provided technical
assistance for a range of infrastructure projects. Even in somecadvaconomies with wedleveloped

private financial institutions and capital markets, NDBs such as the Kreditanstalt fuer Wiederaufbau
(KfW) in Germany, Japan Development Bank, and Business Development Bank of Canada have played
an active role in providipfinancial services to strategic sectors of the economy (Maréinez and

Vicente 2012).

However, the importance of NDB infrastructure financing should not be overstated; only some NDBs in a
few countries focus primarily on infrastructure investmemc&World War 11, several newly
independent countries addressed their chronic lack oftknng financing of investment projects by
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creating development finance companies, development funds, and NDBs. OECD estimated that there
were about 340 developmentrixa in some 80 developing countries in the-4t@é0s (Chandrasekhar
2007).

While countries had different motivations in setting up NDBs, their emphasis in the 1960s was on
industrialization and import substitution. During this period, NDBs investedriasiméicture projects as

part of the core objective of industrialization. The 1980s and 1990s saw a shift in focus toward social
development, export promation, support to small and medium sized enterprises, and other core national
development priorities (UNESA 2006). This coincided with two trends. First, there was a wave of
privatization of stat@wned NDBs starting in mid980s that diminished the significance of these
institutions in financing longerm capital projects (Lunlartinez and Vicente 2012¥econd, the late

1990s and early 2000s was a period when MDBs and prominently the World Bank, provided financial
VXSSRUW WR PDQ\ RI WKH 1'%V GHHPSKDVL]LQJ 3EULFN DQG PRUW
World Bank infrastructure lending wefmtom about 40 to 50 percent of total lending between 1987 and
1998to less than 30 percent between 1999 to 2003 (World Bank 2006).

The importance of infrastructure investment and the prominence of NDBs in its finaneimgrged
only during late 1990s and early 2000s when infrastructure projects began to be decentralized and there
was a need to crowid funding from additional sourse

While data on the magnitude of NDB assets or loans and their sectoral allocation are scarce, the number
of NDBs and their overall asset portfolios grew rapidly over the past two decades. By 2005, there were
over 550 development banks worldwide, of wh82 were international, regional and selional

development banks, and about 520 were NDBs. These were spread across 185 countries, or an average of
about 2.8 per country (Bruck 2005). Latin America and the Caribbean had the largest number of NDBs
(152) followed by Africa (147), Asia and the Pacific (121), Europe (49) and West Asia (47).

LunaMartinez and Vicente (2012) also report that the overall combined loan portfolio of NDBs increased

from $1.16 trillion to $1.58 trillion dollars between 2007 2009 +a 36 percent nominal increase in just

three years, far exceeding the 10 percent increase in private bank credit for the countries they surveyed

during the same period. With 60 percent of NDBs recording up to 50 percent growth in loans, and another

2 SHUFHQW JURZLQJ E\ PRUH WKDQ SHUFHQW WKH 1'%V ZHUH W
by increasing the supply of credit to private firms in their jurisdictions to partially mitigate the credit

crunch associated with the global financialLdr LV °

However this growth in NDBs has benefitted infrastructure investment in only a few countries. From a
survey of 90 NDBs across 61 countries, Ldartinez and Vicente (2012) find that only 53 percent of
these NDBs have specific mandates, and only peucent have an infrastructure targeted mandate. As a
conseguence, only a few NDBs in China, Brazil, South Africa and Algeria (among the developing
countries) and Germany have made significant infrastructure financing commitments (Table 3).

NDBs differ widely in their structure, financing, portfolios of assets and liabilitiedich in turn dictates

the nature of their engagement and operations. In terms of ownershipViautiaez and Vicente (2012)

find that in their sample of 90 NDBs, 74 percent wWetly owned, funded, and administered by the
government, and another 21 percent had the government as their majority shareholder. Hence the private
sector only participates in the management of only 26 percent of NDBs.

Some of these NDBs have internatioopérations. The German KfW and the China Development Bank
have substantial international investments. BNDES now has presence in Montevideo, Uruguay and
Johannesburg, South Africa (BNDES Africa). Conversely, Development Bank of Southern Africa
(DBSA), although wholly owned by the government of South Africa, has operations in 14 countries
spanning Southern Africa.
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Table3 Diversity in the size and infrastructure contribution of prominent NDBs

Total Total GDP Total Total
Assets Loans 2014 USD Assets Loans Infrastructure
usb usD billions Percent of Percentof financing priority
billions billions GDP GDP
China China Development Bank 1664 1281 10357 16.07% 12.37% Limited; 9% of loans
Brazil BNDES 373 80 2347 15.89% 3.40% Yes; 36.7% of loans
India IFCI Limited 6 3 2051 0.27% 0.17% Yes
Industrial Credit and Investment 106 31 2051 5.15% 1.49% No
Corporation of India (ICICI)
Industrial Development Bank of 58 20 2051 2.84% 0.96% No
India (IDBI)
Infrastructure Development 14 8 2051 69% 0.38% Yes; > 85% of loans
Finance Company (IDFC)
India Infrastructure Finance 6 4 2051 0.31% 0.22% Yes; 100% of loans
Company Limited (IIFCL)
Total 5 (for India) 190 66 2051 9.27% 3.21%
South Industrial Development 10 2 350 2.86% 0.51% Yes; 34% of new loans
Africa Corporation (IDC)
Development Bank of Southern ] 5 350 1.66% 1.40% Yes; > 90% of loans
Africa (DBSA)
Korea Korea Development Bank 263 136 1410 18.67% 9.66% No
Germany KW 650 585 3874 16.77% 15.10% Limited; through KW-
IPEX Bank
Algeria Algeria Fonds National 9 7 214 4.33% 322%  Yes;>90% of loans
d'Investtissement
Angola Angola Banco de Poupannca 2 1 129 1.78% 0.73% No
e Credito
Nigeria Bank of Industry 8 3 574 0.59% 0.52% Limited to
Telecommunications
secor

Source: Bhattacharya et al. (forthcang)

6DKRR HW DO H[DPLQH %UD]JLOYV DQG ,QGLDB/XGIfFSDUDWH D
full description). They conclude that competing engagement strategies offer different benefits and

drawbacks in either approagtboth in their theoretical potential, as well as that based on the actual
implementation. Theoretically, a centralizedgy$HHP VXFK DV %UD]JLOYV FRXOG JHQHUDW
administrative efficiency, better coordinate to achieve multiple policy objectives, and improve liquidity in

the overall financial system; a decentralized system could instead spur greater finaogation,

increase participation by a wider array of financial institutions and private investors, reduce government
interference, and allow smoother integration of international development finance. But in reality, they

conclude that the differencesontcomes in infrastructure finance between the two countries were

smaller than that anticipated; the differences were guided more by policies in implementation than by

their financing models. While centralized model such as in Brazil generated a hilyimee @b financing

and met broader government objectives, it had scope to improve.

$ TDVNIRUFH RQ '"HYHORSPHQW %DQNV DQG 6XVWDLQDEOH '"HYHOR
*OREDO (FRQRPLF *RYHUQDQFH ,QLWLDWLYH bogwawt KH % URRNLQJV
Development program found on the basis of a number of case studies that national development banks are
overlooked but essential players that could play an important leadership role, but that infrastructure is

largely not a priority for the vast juaity of NDBs (Studart and Gallagher 2016). In order to realize their
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full potential as platforms to foster sustainable infrastructure finance, NDBs will need: prioritization from
governments of sustainable infrastructure in their mangdeteate platfans for blending instruments and
co-financing; help develop, strengthen and scale up sustainable infrastructure projects; and engage with
the broader regional and international development finance community.

4.3 Private finance

431 Growing pool of private finance

The overall volume of private finance has grown rapidly over the past two decades. This includes growth
in pools of private savings that can potentially finance f@mm investments, including infrastructure.
Despite this expansion in private finance, Mittie of this capital is being directed toward letegm

investment, and even less is being made available for infrastructure financing.

The magnitude of total private finance can be estimated from the trend of assets under management
(AUM) held by private investors through banks, pension funds, insurance companies and investment
funds over the past 20 years. The World Bank (2015c) estimates that, other than a brief decline during the
global financial crisis, the stock of AUM under private managementia@#ained a robust growth

trajectory Figurel5). Bielenberg et al. (2016) use Preqin Global Database (2015) to estimate that private
and institutioml investors currently control approximately $120 trillion of AUM, with a majority of it in

the advanced economies. And AUM in private control is anticipated to continue growing at a compound
annual growth rate of around 6 per cent until at least 2020 @®A6). This reveals the magnitude of

existing private finance that can potentially be harnessed tetéonmginvestment, and in particular, to

finance infrastructure projects.

Figure 15 Assets under Management of NoiBank Institutional Investors, 200:2013
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Note: The figure above excludes the contribution of private banks that in 2015 accounted for an additional US$4012 trillion i

asset holdings.
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Figure 16 Private Institutional Investors and their Asset Base, 2014, US$ trillions
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Source: Bielenberg et al. (2016) using Pregin Global Database.
Note: The figure above excludes the contribution of public pension funds (about $11 trillion) and hence the total adounts to
1009 trillion.

However, only a small fraction of this growing investible pool of capital is being channeled to finance
long-term projects (World Bank, 2015c¢). The same World Bank report finds many households and firms
across developed and developing daen face greater difficulty in accessing letegm financing in the

wake of the global financial crisis. The G20 and Group of Thirty have also expressed concerns about the
detrimental effects of a potentially constrained supply of4@nm finance in meting infrastructure

investment needs. While investment allocations of institutional investors are difficult to specify due to
crossinvestments, an OECD report suggests that a large proportion of traditional amdditbonal

investors appear to invgstimarily in government bonds and other fixed income securities (Celik and
Isaksson 2013).

Infrastructure projects attract less than 10 percent of private equity AUM (Prequin 2015). In comparison

to the total volume of private sector assets of $120 tillimr estimates of current infrastructure

investments of approximately $3.4 billion annually reveals the scope for such private savings to finance
infrastructure projects if those natural impediments could be overcome. There is, nonetheless, some
evidencehat the share of nelmank private investment targeted at infrastructure projects is growing
PRGHVWO\ 3UHIOHFWLQJ WKH HdmmZnve3tbrithbDidragtisitteRseB BB I ORQJ
QDWXUDO KDELWDW IRU WKHL&. LQYHVWPHQWY" $UH]NL HW DO

Debt financing through syndicated bank loans, corporate bonds and the issue of new equity are a major
source of private finance for infrastructure. Among them, syndicated bank loans have been the preferred
instrument for private financing of infrastiuce. In the early stages of infrastructure projects, banks are
able to provide closer monitoring and scrutiny of projects as well as provide specialized expertise. This
results in more successful implementation of plans in the critical first steps ettgotgnning and

construction that are typically more complex and riskier than the subsequent phase of operation. Closer
monitoring by banks also help provide both project developers and financiers greater flexibility and more
timely interventions when nded tparticularly through gradual disbursement of funds, and in
renegotiating and restructuring loans when facing unforeseen developments (Ehlers 2014). Cortina et al.
(2015) also find that the average maturity period for syndicated loans in consteudditnansportation

sectors in developing countries during 19113 was about 12 years, which was higher than other

sectors in developing countries as well as higher than for developed countries. This suggests yet another
motivation for greater preferenoé syndicated bank lending for private infrastructure financing.
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Despite this suitability of longerm syndicated loans for financing infrastructure, only a small proportion
of total corporate finance contributes to infrastructure investment. Even aaksrp2014, bank lending
devoted to infrastructure was $50 billion out of a total volume of $165 biliule17).

Figure 17 Unstable Recovery of Longterm Syndicated Bank Lending for Infrastructure, 2002-2015,
US$ billions
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Bond finance is not a perfect substitute for syndicated bank loans; they are not well suited for the early
stages of project finance, but can be used to bolster financing feestalilished sponsors and for
refinancing once projects reach their operatigrhase. The potential for bond financing is enormous

once projects reach an operational stage and when stable underlying cash flows make infrastructure
projects akin to fixed income securities (Ehlers 2014). Syndicated bank loans exceed infrastrndsire bo
in terms of the volume of private capital flows raised through debt financing for infrastructure in all
regions except China. So, while corporate bonds have boomed since 2009, the share of infrastructure
project bonds have grown primarily on accoun€Cbfna.

432 Comparing sources between developed and developing countries

A recent analysis by Cortina, Didier and Schmukler (2015) used a new dataset that includes 41 developed
countries and 39 developing countries. It sheds important insights into the vohanegls and trends of

private financing, both domestic and international, and in developed as well as developing countries over
the period 1992013. They find that markets for private financing expanded rapidly since the £990s

both in highincome as wll as in developing countries. The total volume of private financing, which

peaked in 2007 at over $9 trillion, recovered partially to nearly $8 trillion by Zig8re18). This

growth was driven primarily by an increase in debt financing that far outpaced GDP growth rates during
the period. Between 1991 and 2007, debt markets grew from 4 to 18 percent of GDP in developed
countries, and from 1 perceiatnearly 5 percent of GDP in the developing countries.
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Figure 18 Volume of equity, corporate bonds and syndicated loans, 192D13. 2011 US$ trillions, and
percent of GDP
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In developing countries, approximately 60 percent of all infrastructure investment is financed through
private banks, and that proportion is higher than for developed countries (Bhattacharya, Oppenheim, and
Stern 2015). Indeed, project finance accountfopercent of syndicated loans in developing countries,

as compared to less than 5 percent in developed countries (Cortina et al. 2015).

Cortina et al. (2015) find that the global financial crisis led to a global decline in the volume of debt
financing narket. Developed countries suffered more than a 45 percent decline in debt markets, whereas
developing countries underwent a 15 percent decline. During the crisisnbaghe countries

experienced a proportional dampening in all forms of debt, reflettengombination of both supply and
demand decline in debt finance. The distribution between corporate bonds and syndicated bank loans has
remained stable in the pestisis recovery, although the aggregate levels are yet to reach itwsige

level.
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In developing countries, the markets for private finance have been volatile over the past 10 years. There
was an overall decline in aggregate private financing between 2008 and 2009, followed by a rapid
recovery from 2010 onwardEigure19). While syndicated bank loans have only had a modest recovery
that began in 2014, a sharp and sustained increase in corporate bond issuance since 2009 has offset the
decline in syndicated bank loans, so much so that aggregate levels of private finance and debt finance
have both surpassed grasis levels. Corporate bond issuance is now the largest component of market for
private finance. However, this boom in corpotadeds in developing countries since the crisis has not

done much to stimulate infrastructure finance, as little of it is used for infrastructure, aside from China
(Ehlers, 2014). Issuance of new equity has had spurts of growth, but it remains a sroailopr,op

accounting for less than 20 percent of total market for private finance in developing countries.

Figure 19 Long-term debt financing for developing countries20022015. US$ billions, and percent of GDP
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In developed countries between 2002 and 2015, the proportion of domestic channels of private financing
surpassed international channels. In contrast, developing countries relied much more on international
channels for private financingipr to the crisistthe proportion of domestic financing was much smaller,
particularly in the market for syndicate bank loans. However, since the crisis, domestic markets have
become more prominent in both syndicated loans and corporate bonds martketsg@ountries.

Domestic syndicated loans have grown steadily in developing countries since early 2000s, in contrast to
the volatile swings in international channels of such private finance. International bank lending took off in
the mid2000s, only talecline by almost 75 percent in just two years between 2007 and 2009. This sharp
decline was most likely a consequence of the combined impact of supply and demand side constraints. On
the supply side, Western European banks that were leading finandmeswational syndicated bank

lending to the developing countries, were severely restrained by both deleveraging pressures as well as
tightening banking regulations imposed through the new Basel IlI stipulations that sought to restrict long
term borrowingWorld Bank, 2015). On the demand side, the global recession dampened the demand for
new investment with foreign currency exposure. International bank lending has made an anemic recovery
from its large decline and is far from reaching itsqrisis high ével. Meanwhile, domestic sources of
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financing have become more prominent and have grown to such an extent that they offset the decline in
international sources such that overall aggregate levels of syndicated bank loans in developing countries
have remaiad stable. Cortina et al. (2015) estimate that, in these countries, 58 percent of domestic bank
loans are used for infrastructure finance, as opposed to only 20 percent of foreign bank loans. So the
steady growth of domestic syndicated bank loans oudtdve mitigated some of the decline in

infrastructure finance. Meanwhile, there has also been an increase bamsslending between

developing economies, helping reduce the impact of a decline in syndicated bank loans from developed to
developing coutnies targeted for project finance.

Even among developing countries, the recovery of-tengy syndicated bank lending has been uneven
(Figure20). By 2014, in large developing middlacome countries (that are members of G28)well as

in the remaining middle income countries, the volume of such loans recovered and surpassed their pre
crisis 2007 levels. However this rebound has lagged behind GDRhgespecially in large middle

income countries. Meanwhile, low income countries attract only about $1 billion in syndicated loans
annually, an amount that is marginal both in absolute and relative terms.

Figure 20 Long-term syndicated bank lendingfor developing countries 20022015. Percent of GDP
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4.3.3 Evolving channels and instruments for private infrastructure finance

In principle, there are multiple channels available to the private sectorltotéte pool of capital for
infrastructure [Figure21).

Figure 21 Channels and instruments for private investment in infratructure

Financing

vehicles

.

Listed Unlisted Market 0TC
traded

N

Listed infra f ) Project/infra MR
Shares . Direct Indirect Corp bonds ! security
project funds| debt and bonds
(SPV)
Infras “ET;’i(nst::res Investment Infrz:upnrgject
operators in project ) .
P operators) N proj ) (private equity)

Source: Della Croce and Gatti (2014)

There has been a growth in the structure of instruments for private investments in infrastructure, but so
far, only a few advanced economies have been able to exploit these opportunities. The range of available
channels and instruments for mobilizing ptazéinancing of infrastructure have become more

sophisticated; each instrument has its unique set of characteristics and therefore implications for lending
or investment portfolios. But they have been used primarily in the advanced economies where
institutional asset money is beginning to grow and more-tenm institutional investment is being

channeled to finance infrastructure.

These sophisticated instruments have evolved over time, each with its unique set of characteristics and
therefore implicationfor lending or investment portfolios. OECD (2015f) has developed a taxonomy of
financial instruments that details both their variety and also their suitability for different asset categories
(Table 4).

The variety and specificity of different modes anstiuments of private financing (both corporate and
project finance) offers a menu of channels that link the pools of capital to asset types results. It thereby
greatly assists in overcoming some of the typical bottlenecks that have traditionally previsatied
financing from being attracted to infrastructure investment. However, the use of these instruments has
been limited so far, and has been predominantly localized in the advanced economies (OECD 2015f).
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Table4 Taxonomy ofinstruments and vehicles for private infrastructure financing

Modes Infrastructure Finance Instruments Market Vehicles
Corporate Balance
Instrument | Infrastructure Project Sheet / Capital Pool
Other Entities
Project Bonds
Corporate Bonds,
Bonds Municipal, Sub- Green Bonds Bond Indices, Bond
sovereign bonds Funds, ETFs
Green Bonds, Sukuk Subordinated Bonds
Direct/Co-investment
lending to infrastructure Debt Funds (GPs)
Direct/Co-Investment corporate
Loans Ier;drg}géo gyﬁ?tcr:g;re Syndicated L
L yndicated Loans, "
Project Loans Securitized Loans Loan Igﬂ'ﬁgz Loan
(ABS), CLOs
Subordinated Subordinated Bonds, Mezzanine Debt Funds
Hybrid Loans/Bonds, Convertible Bonds, (GPs), Hybrnd Debt
Mezzanine Finance Preferred Stock Funds
Vocos | iliessogs, Closeg | | Liteg ntasucture
end Funds, REITS, IITs, q : '
trusts, ETFs
MLPs
Equity
Direct/Co-Investment in | Direct/Co-Investment in .
Unlisted infrastructure project infrastructure corporate UnllstedFIlr};rg:tructure
equity, PPP equity

Source: OECD (2015f)

4.4 Multilateral development banks

441 The importance of MDB financing

MDB financing has helped address the main constraints holding back the implementation and financing
of sustanable infrastructure in emerging markets and developing countries. This stream of financing has
been very appealing for multiple reasons. Infrastructure has been proven to be critical for economic
growth and development. Thus, financing these key seatdesveloping countries that typically have

large unfulfilled infrastructure needs matches well with the prime mandate of the MDBs.

MDBs have been a critical source for augmenting investment capital in developing countries where there
are few alternativegboth in terms of quantity of financing and in terms of financing costs. While public
financing has always been the primary source of finance in developing countries, as discussed above,
these countries typically lack the fiscal space to generate adagsatirces to match the level of needs.

These countries also face impediments in accessing private financial markets that could have otherwise
been a source of investment finance. First, very few developing countries have access to private capital
markets World Bank (2013b) estimates that only 20 middle income countries do, leaving the remaining

84 middle income and 31 low income countries cut off from this stream of financing. Second,
infrastructure projects typically have long gestation periods, soiktrencountries are able to gain

access, the cost of capital proves too high for scarcetéwngcapital that can finance them. MDB

financing helps overcome market failures and achieves greater investment through concessional financing
than otherwise p VLEOH $QG ILQDOO\ WKH 0'%V KDYH 3DQ XQSDUDOOHO
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via technical assistance and project preparation to realize these gains in developing country infrastructure
SURMHFWYV™ +XPSKUH\ $ Q R W K Hrivolelthénk B thgl @ffidieQcy amKR U R1 0'%
from utilizing best practices in infrastructure design and implementation can amount to 30 percent to 40
percent of project costs (McKinsey 2013).

4.4.2 Trends in MDB financing

MDBs have historically been among the most pr@nt financiers of infrastructure investment,

particularly in developing countries, and continue to be so. While the 1990s and early 2000s were a
SHULRG WKDW ZLWQHVVHG D VKLIW LQ 0'%VY HPSKDVLV DzZD\ IURP
financingand toward policy lending and human development, financing infrastructure projects has

regrown in importance and prominence since titégue 22).

Figure 22 Share of infrastructure in total investment commitment, select MDBs, decade average, percent
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MDB financing of infrastructure has nearly doubled between 2004 and 2013, although the data suggest
that this is driven more by the growth in the overall financing portfolio of the MDBshany dramatic
increase in the prioritization of project finangi The apparent growth in infrastructure investment, from
$20 billion a year in 2004 to about $54 billion in 2013, appears to mirror the expansion of the overall
MDB financing portfolio for the period. During the same period, total annual MDB loansnteesaand
commitments grew from $60 billion in 2004 to over $140 billion in 2010.

MDB infrastructure investmeritnancing while catalytically important, is a smatbmponent of the

overall infrastructure spendirig EMDEYV countriesof nearly $2.4 trillionper year. World Bank (2012b)

estimates suggest that MDBs invested about $55 billion a year on infrastructure (in 2013, and thereafter)

which seems to overstate thdirect support for infrastructure investmens independent assessment

by Humphrey (201 HVWLPDWHV WKDW ZKLOH WKH 0'%VY DYHUDJH DQQXD((
billion per year for 2002013 and for the same period, their average annual infrastructure financing was

about $38 billion per yeaF{gure23). This reinforces the conclusion that the share of infrastructure in
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MDB investment still remains below 40 percetand much lower than the levels during the decades of
the 1950s thragh 1980s. OECD (2013) estimates seem to support this notion; they estimate that
Development Assistance Committee members provided $136.7 billion of ODA in 2010 (also cited by
World Bank (2015d) in their joint submission to the G20). But of this amountilaedal ODA from

MDBs amounted to $37.6 billion; muttiilateral norcore ODA of $16.7 billion and purely bilateral

ODA of $82.4 billion accounted for the balance (OECD 2013).

In terms of composition among MDB members and the type of financing theyto#fei/orld Bank is

the dominant contributor among MDBS; its lending commitments of about $31.5 billion in 2013 was
more than double that of the Int&merican Development Bank ($15.5 billion) and the Asian
Development Bank ($14.3 billionh significant @rt of World Bank financing however is for npnoject
lending.The World Bank also dominates in concessional financing ($ 16.3 billion; 57.75 percent of its
total). Only the African Development Bank has a higher proportion of concessional funding.

Transpeotation and energy have been the two most strongly supported sectors in the past decade,
constituting over 70 percent of infrastructure lending for all eight MDBs (and over 75 percent for the
World Bank and four main regional MDBSs). There are, howevderdifices among the MDBs, and
notable in those differences are the large share of water sector investments by-fheédmniean
Development Bank (IADB), European Investment Bank (EIB), and the Islamic Development Bank
(IsDB); (Figure24).

Figure 23 Infrastructure investment commitments by MDBs, 20042013, US$ billions

Infrastructure Total
commitments commitments
60 - - 160
- 140
50 - IsDB
- 120 g AfDB
40 4
@ 0 L 100 CAF
= m EBRD
= 30 (80 miaDB
3 - 60 EIB
20 1 m AsD
0 wee
10 4 L 20
0 0

(=]
=
<C

= W O I~ 0O O O T N o
o O O O O 9O = I = =
o O O O O O o 9 o o
N NN AN AN AN AN AN NN AN N

Source: Humphrey (2015)

Note: Left axis: Infrastructuréoan, guarantee and equity commitments (denoted as histogram bars). Right axis: Total MDB
loan, guarantee and equity commitments (denoted by red trend line).

Both sovereign and nesovereign guaranteed projects as well as concessionalconcessional, ahgrant financing included.
Includes only investment in new or rehabilitated physical infrastructure; excludes sector reorganization, policy reform, and
privatization operations.
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Figure 24 Sectoral composition of infrastructureinvestment commitments, 20032014, Percent of total
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4.5 Official development assistance

ODA, which includes concessional development assistance in form of grants and loans, has grown rapidly
since mid2000s (OECD 2008). In 2002, tbtaDA grants and loans amounted to $65.6 billion; by 2013,

this total had risen to $186.1 billiosa growth of 183 percent over 12 years. The growth trend was
temporarily upset in 2011 and 2012 as a result of the prolonged recession in ODA DAC member

courtries (OECD 2016). But the growth trajectory seems to have been restored, with ODA levels
recovering to reach a new high in 2013.

While infrastructure constitutes a smaller part of total ODA investment, its share has been rebounding
and it remains a sigrifant contributor to the overall pool of infrastructure investm@igure25). Of

total concessional financing, the share of infrastructure investwanbetween 20 and 30 percent during
the 1990s. The shift in emphasis of the World Bank in the late 1990s and early 2000s away from
infrastructure projects towards policy lending and human development funding resulted in the share of
infrastructure fallig below 20 percent during 2001 and 2009. That downward trend ended around 2005.
With greater recognition then of the importance of infrastructure to growth and poverty alleviation, the
role of multilateral assistance began to be considered essential (G&ynand Chattopadhyay 2015).
Since 2004, infrastructure spending in ODA has gradually recovered to more than 22 percent of the total.
In proportional terms that may not seem to be a sizeable increase. But in nominal terms, ODA for
infrastructure projesthas grown from $11.7 billion in 2003 to $42.5 billion in 2013, a 264 percent
increasezreflecting the renewed focus within multilateral institutions on ODA for infrastructure.
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Figure 25 ODA Grants and Loans, current US$billions
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Within ODA infrastructure investment, ODA loans have persistently been double in magnitude to ODA
grants. When combined, over the-igrar period 2002013, the main sectoral destiioas of ODA have

been transport sector (about 40 percent), energy sector (30 percent) and water supply and sanitation sector
(27 percent). Telecommunication sector projects have typically been financed throegginnessional

market finance, and continte be so Figure26).

Figure 26 ODA Grants and Loans by Sectors, current US$ billions
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451 Other official flows (OOF)

Non-concessional official flowsor OOFsare almost equivalent in magnitude to that of ODA loans, and

are thus a fairly significant source of infrastructure investment. In 2013, out of total OOF, amounting to
$68.5 million, the share of infrastructure was $23illion (40 percent)Kigure27). The significant

increase in OOF for infrastructure mimics the trend of concessional ODA funding. The decline in
investments during the recent global recession is however more stark and prolonged. But as is the case
with ODA, the levels of investment appear to have rebounded in 2013. In terms of sectoral composition,
here too, transport and energy are the most promifestinations of OOF financing, accounting for

nearly 50 percent and 33 percent of the shares respectively. The water sector, at around 16 percent, and
telecommunications at less than 3 percent for most years, account for a much smaller proportion of such
non-concessional official development flows.

Figure 27  Other Official Flows by Sectors, current US$ billions
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Box6 China the growing infrastructure investor in Africa

Chinese development assistance as a source of infrastructure investment has been growing, particularly
Saharan Africa, where official Chinese investments have grown from less than $313 million in 2000 to $
billion in 2012. Between2062012, the average annual flow of such firagavas about $5 billion, far
exceeding any other single bilateral or multilateral source.

During the 2000s, the volume of Chinese investments was skewed towards resbucoantries (Bster and
Bricefic*DUPHQGLD IROORZLQJ 3RSSRUWXQLWLHYV DFURVV W
(ICA 2013). However since 20, the scope of Chinese infrastructure investment ifSakaran Africa has
broadened.

China plays a major te in subSaharan African infrastructure financing by filling the gaps that are not met
either the private sector or ODA. The presumption has been that China directs its funding towards count
QDWXUDO UHVRXUFHV WKH 260 Wik BaRkRdpoitOwhile régogDiZirdy that3k Eount
received support from China, stated that the largest support was for resohiroeuntries (Foster and Bricefid
Garmendia 2009). Similarly, thaefrastructureConsortium forAfrica (2013) reportGHFODUHG 3&KL
IROORZV RSSRUWXQLWLHY DFURVV WKH FRQWLQHQWIfV HQHUJ

Since 2010, however, the reach of Chinese investment has broadened. While Chinese financing isricdso
countries (using IMF classification) ssill double the average volume of those the flowing to theresaurce
rich countries, this gap has sharply diminished over time. The cumulative average of Chinese financing
resourcerich countries doubled from $300 million to over $622 million betw0052008 and 2002012. But
over the same period, Chinese commitments to theeswurce rich countries leapb $43 million to $285
million +a 550 percent increase.

Source: Gutman, Sy, and Chattopadhyay (2015)

4.6 Climate finance

There is no acceptatefinition of what constitutes climate finance. As a general matter, it is finance

focused on addressing the impacts arising from climate chamgiggation and adaptation. For instance,

the UNFCCC Standing Committee on Finance uses the following woRikgl LQLWLRQ 3FOLPDWH Il
aims at reducing emissions, enhancing sinks of greenhouse gases and aims at reducing vulnerability of,

and maintaining and increasing the resilience of, human and ecological systems to negate climate change
LPSDFWV™ 81L1iIR&&

As can be seen in Talie what can count as climate finance in the UNFCCC is only international climate
finance from developed to developing countries and private sector capital mobilized by public finance. In
contrast, total climate finance incluglall sources of climate financgnternational climate finance from
developed and developing countries as well as domestic sources of climate finance as well as all private
sector finance.
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Table5 Components of Climate Financeand Green Finance

Public Finance Private Finance Other
Definition Source (Bilateral,Public Financial|  Leveraged by Private
Institutions, Climate Fuods) Public Finance Finance

UNFCCC Climate | International climate financ
Finance $100 from developed countries tq X X
billion p.a. by 2020 | developing countries

International + domestic

Total Climate climate finance from X X X
Finance developed & developing
countries

Source: Meltzer (2016)

There have beemyriadefforts to count total flows of climafenance (UNFCCC 2014). In terms of
amount of climate finance going towards the UNFCCC $100 billion pledge, an OE@B#Policy
Initiative (CPI)study estimates that almost $61 billion of this $100 billion was provided in 2014,
comprising $43.5 billionn bilateral and multilateral public finance, $1.6 billion in export credits and
$16.7 billion of private finance that was mobilized by public finance (OECD-2p15

One of the most comprehensive accounting tallies of total climate finance has been then€®lyand

this work is the baseline against which the UNFCCC makes its climate finance calculations. As reflected
below in Tables, in 2014 total climate finance was $391 billion, up from $331 billion in 2013. Of this
amount, public finance accountea pproximately $148 billioror 38 percent of total climate finance

Yet private finance constituted the majority of climate finance flows in 2014 at $243 billion, up 26
percent from $193 billion in 2013.

The amount of private climate finance is alseljkmuch higheas the CPI private finance figure only
captures investments in renewable energy. Table 6 incindadics estimates of private climate finance
which increased private sector flows of climate finance in 2014 to $765 billion. Includind ga PHQ W § V
domestic budgets for climateéwhich CPIreportsaccording to estimates could be $60 billion per anaum
raises total 2014 climate finance to $825 billion (CPI 2015a). This figure is in a similar range to that of
the UNFCCC Standing Committee Bmance whichuses the CPI figure and adds an estimate of
investments in energy efficiency to find that total climate finance in 2013 was as high as $650 hillion per
year (UNFCCC 2014).

Table6 Climate Finance by Sector, 2013(US$ billions)

Renewable Energy .
Energy Efficiency Transport  Land Use  Adaptation Other Total
Public 49 26 21 7 25 20 148
. 243/
Private 243 90-365 4.2 5.25 342617
Total 292 116391 21 11.2 30.25 20 391/
) ) 490-765

Source: Meltzer (2016) based on GR015) and UNFCCC (2014)

Available climate finance ranges from $61 billion to $825 billion per annum, depending on whether we
are referring to UNFCCC climate finance or total flows of climate finance (CPI 2015a). This range
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includes public and private saes of finance, with public finance accounting for $43.5 billi&d48
billion.

Access to the OECD/CPI database allowed us to determine that, with regard to the UNFCCC $100 billion
pledge, approximately $18 billipor 40 percent of public financeas for infrastructure and all private
sector climate finance (which included only that invested in renewable energy) was infrastructure related.

Data limitations mean that it is not possible to determine how much of the $825 billion per annum is spent
on infrastructure. Applying the 40 percent share to the larger public finance amount of $148 billion gives
approximately $60 billion on low carbon infrastructure.

To understand in more detail how climate finance is being provided, table 7 shows thes@ricas
and intermediaries of climate finance.

Table 7 Climate Finance Landscape (US$ billions)

Sources/Managers of Capital ::manual Leen g Projects
nstruments Projects
Governments and Agencies Grants Developed Renewable Energy
15 14 Countries 49
179
National
Development Low Cost Debt Energy Efficiency
Banks 69 26
Public International 66 .
Finance Financial Bilateral Developing Transport
Institutions Development Countries 21
Banks Risk Management 210 LandUse
17 1 7
MDBs Adaptation
47 25
Climate Funds Market Rate Debt Other
2 102 20
Commercial Financial Institutions Project Equity
46 24
Equity, Venture Capital, Infra Funds etc Balance Sheet Financ
1.7 175 Renewable Energy
Institutional Investors 243
Private 0.9
Finance Project Developers
92
Corporate Actors
58
Households
43
Total 391

Source: Meltzer (2016) based on CPI (2015)

As can be seen, public provision of climate finance has been dominated by the international financial
institutions and NDBs. These institutions provide climate finance mainly as concessional and market rate
debt. On the private sector side, the main soofd@ance is balance sheet finance by corporations and
project developers, representing over 60 percent of private sector climate finance. Households are also
significant sources of climate finance. In contrast, financial intermediaries such as baakgnoaky

around 19 percent of total private climate finance.
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The table also highlights the very limited involvement of institutional investors in infrastructure, a notable
absence given that such investors are globally the largest source of gaipiéaéwith approximately
$110 trillion in AUM (Bielenberg et al. 2016).

Box7 Climate finance and recommendations to encourage renewable energy investment

Just as renewable energy technologies have evolved, so too must thelagptogpromoting them. In the
early stages of encouraging renewable energy, attention focused on developing subsidy programsfand
demonstration projects. Now that noonventional renewables including solar have become increasingly
competitive, thdocus of intervention should shift to providing support for highume commercial
deployment. To maximize their impact, donors can leverage their scarce public fuitthiogher sources of
financing, including private investment and commercial bank. déti$ public funding to encourage
investment in climatdriendly projects or policies is broadly referred to as climate finance. Embedded in {
climate finance concept is the idea that at this stage of maturity, renewables can be enabled-tpuldghter
donor interventions.

Thus far, climate finance has effectively been deployed only through DFIs (including NDBs like BNDES
private sector entities are also eligible to directly access some funding through the Green Climate Fund
partnership wit NDBs. While NDBs have a mandate to promote development, they also have strict inve
criteria and generally offer rates similar to commercial banks, although sometimes with better terms an
willingness to take risks. DFIs typically will not invésta project that does not meet investment criteria ev
if it would have a positive development impact, as this is contrary to their mandate and institutional con

Donorsupplied climate finance can enable NDBs and other players to invest menewable energy in a
number of ways. One critical role climate finance can play is sharing risks with lenders. For example, th
Canadian Climate Change Fund providedwaling to several NDBs by taking a higknsk, subordinate

position in the loan staiure, enabling a NDB loan to be priced at more attractive rates and terms (IDB 2
Climate finance can also reduce project transaction costs, such as legal fees and technical due diligeng
provide grants for advisory services or other technicéstasee, such as feasibility studies (CIF 2015, IDB
2015). These cost savings can be passed on to borrowers, making renewables more competitive.

Climate finance is also important because through its early, higthelending, it establishes a track record f
new technologies and business models, which provides assurance to local banks of the technology ang
SHUIRUPDQFH )RU H B dnd Bl&aH Engr@p Finance Facility provides loans to
distributed renewable energy projects selling power to private off takers, a market currently underserve
ILQDQFLDO LQVWLWXWLRQV 7KH IDFLOLW\TV OUWR®OdNOr Dlibhate Ertd v
to reduce transaction costs for legal services and their technical review, reducing costs borne by the pr
) 7KH ,$'"%fV GLUHFW OHQGLQJ WR WKLV VHFWRU PD(
loanperfRUPDQFH WR FRPPHUFLDO EDQNYV 7KLV W\SH RI 3OHDUQL
sector evolves, but can be accelerated by sharing aggregated loan performance data and case studies
designing standardized transaction structurescmatramatically reduce transaction costs. Just as solar p
costs have fallen due to greater manufacturing economies of scale, so too will transactions costs with g
volumes of financing.

These types of innovative financing mechanisms will bet&estimulating broader financing for renewable
energy projects in Central America and across the world. Also, while they incur risks, they also potentig
generate profits that can beirvested into additional projects, unlike grants and other traditionor
funding.

Recommended uses for climate finance to encourage renewables

1. Use climate finance to improve terms for renewable energy projects, such as providingearone
grace period for principal repayment, and to reduce transaction fees paidétg gevelopers for
project assessment;

2. To encourage local banks to lend to renewable energy projects, provide credit guarantees and
sharing, and longerm lines of credit;
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Provide technical assistance to develop public underwriting criteria fewedsle energy projects;

4. Provide accessible and inexpensive country risk insurance to increase the number of private
international investors;

5. Develop structures that encourage new players to finance renewable energy in emerging mark
Huge pools of capal are held by institutional investors like pension funds in developed countrieg
in some more advanced developing countries like Colombia as well. As discussed, these inves
restrictions on the amount of financing they can make into illiquidstments like infrastructure, as
well as restrictions on the riskiness of their investments, often as measured by public ratings. O
could play a key role in helping to securitize renewable energy project financing into bonds or @
tradeable, excnmge OLVWHG DVVHWY WKDW DUH EHWWHU VXLWHG

In parallel, reforms still need to be made at the national regulatory level in order to create fundamentally
attractive energy markets and enabling environments for invesimmmewable energy. Traditional donor
funding is still needed to help governments plan and implement these reforms.

Recommend#ons for national governments
1. Eliminate subsidies for fossil fuels and internalize their social and environmental costs;

2. Establish longterm binding targets for renewable energy with explicit paths to achieve them to n
the opportunity for investment clear;

Follow international best practices in drafting PPAs and offering tenders;

4. Allow net-metering and wheeling in additiaa offering tenders so that distributed energy can also
contribute to renewable energy goals;

5. Consult with investors and other stakeholders to ensure policies and processes address barrie
encourage investment.

Source: Chapman et al. (2016)
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5. Impediments to delivery of sustainable infrastructure

Despite its critical importance, investments in sustainable infrastructure are lagging and those that are
being made are not as sustainable as they should be.

The protracted delays and ddfilties with infrastructure investment are partly due to its inherent
characteristics. They are lotgrm, require large upfront investments but generate cash flows after many
years. They are subject to high risks, especially in the initial phases.rinftast investments are

typically complex, involving many parties. They are vulnerable to policy and political risks and require
appropriate regulation, since they are often natural monopolies such as in transport, water, and power
distribution. Investmetdepend on specific circumstances and tend to be less liquid and carry risks that
are difficult to insure. However, even if revenues do not cover costs, indirect externalities and social
benefits may be large but difficult to measure. Consequently, rsaakmte cannot provide effective
infrastructure services and private investments cannot often be realized without some form of public
supportFigure28).

While these attributes affect investment decisions and outcomes in both developed and developing
countries, EMDCs face additional limitations. First, policy and institutional gaps are greater. In particular,
many lack a coherent and trusted legal asttirtional framework, political and regulatory risks such as
pricing and threat of unilateral and arbitrary action tend to be higher, and institutional capacities are less
developed and governance is weaker. Second, many countries lack a pipelinesoiiatelied projects.
Proposals that do come forward are often subject to higher costs. Implementation tends to be subject to
greater delays and higher costs. EMDCs also face greater difficulties in mobilizington§inance and

the costs of financing amuch higher than what is available in developing countries. Third, infrastructure
investments worldwide face sustainability gaps. Investment decisions are affected by major price
distortions, notably pervasive fossil fuel subsidies and the absencdoh gaicing. These price

distortions greatly affect the incentives to invest in-tavbon technologies, especially given the low
prevailing prices for fossil fuels. While the broader impediments to infrastructure investment are now
better recognized, theis little attention even in the G20 to incorporating sustainability criteria in
investment planning and project selection. Consequently, infrastructure investments are not as sustainable
as they should be and sometimes generate negative externalitistsoto others. Higher investment

costs, higher financing costs, and higher sustainability costs act as a vicious cycle to impede the quantity
and quality of infrastructure investment.

5.1 Five main impediments

As highlighted in Bielenberg et al. 2016, thare five major barriers that inhibit financing going to
infrastructure in general, and are magnified for sustainable infrastructure.

Lack of transparent and bankable pipelinesThere are often three related issues. First, governments
often fail to developong-term plans, so future infrastructure needs are unknown. Second, even when
long-term plans exist, the pipeline may not be clearly communicated to investors (only half of the G20
publishes infrastructuragelines, for example) (G20 20L4NVhen it is ot clear how many projects will

take place in a specific geography or sector, it is difficult for investors to justify investing in due diligence
and credit evaluation expertise in those areas or to invest in local staff and partiérehihamany
inftDVWUXFWXUH SURM HMwaviing théy dp Rppeat Folb® IkdyEadEliver high enough
risk-adjusted returns to attract privagector equity or debt. Or, costs and risks may not appear to be
allocated appropriately.

Middle- and lowincome ountries face additional challenges. Not only do they often lack project
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development resources, but their governments may not be able to afford the funding commitments
required or cannot offer sufficient guarantees to mitigate the perceived risk of jéet.pro

These kinds of pipeline problems make it more costly for investors to raise funds and invest in

infrastructure. According to the head of asset management at a major South American investment bank, in

one middleincome country where it does businggsyvate VHFWRU LQYHVWPHQW ODJV EHFD:
UDLVHG EXW WKHQ ZLWK QR DFWLRQDEOH SURMHFW \RXYfUH HLWt
RU SD\LQJ D GHDO WHDP WR QRW GR DQ\WKLQJ%ZKLOH WKH\ ZDLW |

Building a sustainable infrastructure pipeline is even more difficult because it must take into account
climatechange mitigation and adaptation planning. Even when plans are in place, a lack of defined
standards for sustainable infrastructure, sudora®siliency and energy efficienaypmplicates project
design and creates more reasons for the private sector to stay away.

High development and transaction costsinefficient bidding and procurement processes discourage

private investment. Many trarng#ons are tailored to each individual project and there can be diverse and
inconsistent standards. Investors with limited resources, time and expertise, such as pension and insurance
companies, can find it difficult to assess projects when standards @magsiented. For instance, the

capital cost of similar infrastructure projects can vary by more than 50 percent due to differences in

design, engineering, management, procurement, and so(@ingmo, Hjerpe and Mischke 2015)

Transaction time and cogise considerably when unique financing structures must be designed for each
project and jurisdiction.

Transaction and development costs for sustainable infrastructure projects may be even higher because

limited data on financial and risk performance makesl evaluation more complicated. Also, sustainable
technologies can change so quickly that historical performance data is useless. As one senior investor told

XV 3 QVWLWXWLRQDO LQYHVWRUY QHHG WR VHH D RMkibdwN UHFRUG
there is no track record of lond/ HUP LQYHVWPHQW UHW XU Q VOnlth@ whixlé&/ WDLQDEOH
investors are less familiar with sustainable infrastructure and associated technologies and often have

difficulty incorporating elements sh as resiliency into their cobenefit analyse$Sustainable

infrastructure can also comprise srdhle assets such as distributed and ngerteration renewable

projects that do not justify traditional transaction costs unless they can be bundled.

Lack of viable funding models A major constraint to attracting investment in infrastructure is funding
risk or adequacy and certainty on the ultimate source of revenues for an infrastructure project (WEF
2014). Funding for an infrastructure project can cérom four main sources: user charges tied directly

to the cost of providing the service; general purpose tax revenues; earmarked charges or fees such fuel
surtaxes and vehicle registration femsd land value capture associated with infrastructure dawelot.

One constraint on revenutiet is particularly pertinent in middland lowincome countries is that users

are unwilling or unable to pay high enough charges to allow full cost recovery, plus a return on
investment. For example, in some ssdthararifrican countries, up to 70 percent of water does not

result in revenue because it is either unmetered or stolen (Bielenberg et al. 2016). Even water
infrastructure that generates revenue is often highly subsidized, making it subject to fiscal risk.

For sustainable projects, the matter is even more complicated. Even when sustainable infrastructure is net
present valu¢NPV) positive over its lifetime, such projects can have higher upfront costs, while the
savings accrue to the operator or owner. For el@ndpvelopers pay more to make buildings energy

efficient, but it is the homeowner or business that benefits from lower energy bills. Other sustainable
infrastructure costs more over the lifecycle of the asset in the current policy envirohhieig.beause

the impact of positive externalities such as cleaner air or fewer emissions are difficult to calculate, much
less monetize.

Inadequate risk-adjusted returns: Many infrastructure projects cannot deliver thelB0percent rates
of return private invasrs expectThere are several private actors, such as private equity firms, that
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appear well positioned to perform the due diligence and take on the risks associated with sustainable
infrastructure. But they often require returns abetat most projectsan offer Other institutional

investors, such as pension funds, may be willing to accept lower returns, but want relatively safe
LQYHVWPHQWY 7KH\ PLIJKW WDNH RQ PRUH ULVN DV RQH SHQVLRC
for that risk in addiwv L R Q D O TWdiweys tb@nhahnce the attractiveness for the private investor is de

risking by the government or a third party such an MDB or supplementary es/&nm the government.

Such supplementary revenues can be justified by the positivevepdlof infrastructure projects that can

be tapped through targeted tax revenues (Yoshino 2016).

Sustainability complicates the ris&turn issue because the technologies and platforms are often new.
Also, because sustainable infrastructure often regjon@e upfront capital, the risk is that much higher.
Sustainable infrastructure can carry significant risks related to construction, procurement, and operation;
investors can mitigate these to some extent througfshigking or broader cost allocation.

Palicies that create market distortions, such as fossil fuel subsidies, or do not address unpriced
externalities, such as local air or CO2 pollution, make it more difficult to develop sustainable projects

with attractive economics. Even when adequate fupdiodels are in place, returns for sustainable
infrastructure can be low relative to other investing options. At the same time, few models exist to capture
the positive returns from lower total cost of ownership (TCO) that sustainability carries, such as
resilience, lower operational costs, and cut carbon emissions.

Unfavorable regulations and policiesRegulations on investment limits, capital adequacy, reserve
requirements, the valuation of assets and liabilities, and limits on foreign investmergaanatie

investors from making longeerm and crosborder investments. Basel Il is a global, voluntary

regulatory framework aimed at strengthening banks in the wake of the financial crisis by increasing bank
liquidity and decreasing bank leverage (Roliotis 2010). % DVHO ,,, UHJXODWLRQ RI EDQNVY
leverage, and liquidity intentionally discourages mismatches in the maturity of assets and liabilities,
which makes it harder and more expensive for banks to issu¢édonglebt such as project finaroans.
Solvency Il is an EU directive that codifies and harmonizes EU insurance regulation that largely concerns
the amount of capital EU insurance companies must hold. This regulation tredisrtarigvestments in
infrastructure as of similar risk togterm corporate debt or investments, requiring higher capital ratios
which degrading return profilésurther, governments tend to use cash accounting standards that do not
differentiate between longerm investments that add value and fteam consurption. These policies

may not favor infrastructure investments that realize returns over a longer time horizon.

Uncertainty around tax policies, particularly in middd@d lowincome countries, has a depressing effect

on infrastructure investment becaitsmakes it difficult to project longerm net cash flows. In addition,

tax policies may not be structured to reward lortgem investment choices or reflect the lower climate

related risks associated with sustainable and resilient infrastructure. fldwkdar tax policies that

support sustainable infrastructure is unpredictable and many current initiatives, such as support for
renewables, are she#rm® $V RQH LQYHVWRU WROG XV 37KLV W\SH RI XQFHUW
from going into certailcountries where it is extremely hard to separate politics from regulatory action.

Investors find it difficult to assess the changes of regulatory changes and how those changes may impact

their project NPV

5.2 Availability and costs of financing

Despite amfe global savings and recalolw longterm interest rates, infrastructure investments in
developing and emerging economies are often unable to attradelondinancing, and the costs of
financing are relatively high in some cases prohibitively so. Loweg the costs of financing can make a
big difference to the economic viability of the investment, to the affordability of the service provided
especially for the poor, and for making sustainable investments more viable.

57



The special characteristics of iastructure make its financing more difficult. Even in developed

countries, only 2 percent of institutional investor assets are invested in infrastructure, despite the fact that,

in principle, the steady lorgrm returns of infrastructure assets are igesalited for institutional

investor portfolios. In EMDCs, impediments to securing emgn low cost financing are much greater

than in developed countries. Often it is asserted that the problem is not financing (given abundant funds at

low interest rates)hut rather matching the supply of finance from the private sector with investable
SURMHFWY ,Q RWKHU ZRUGV WKH SUREOHP LV WKH ODFN RI 3EDQN
available or its cost too high, which is often the case, thempfejgcts will be investable, even if

economic and social returns are reasonable.

Figure 28 Impediments to sustainable infrastructure: A vicious cycle
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Source: Bhattacharya et afofthcoming

Understanding the factors impeding the availability of infrastructure finance is critical if infrastructure
investments in EMDCs are to be successfully scaled up. As described earlier, infrastructure investments
in EMDCs need to rise from around $2 triliper annum now to $3$4.5 trillion annually if they are to

meet the growth and development objectives embodied in the SDGs. The bulk of these investments in
emerging markets and developing countries are greenfield investments. At present about half the
financing comes from governments and other official sources and half in the form of private finance. The
public sector will continue to play a major role in the provision of certain types of infrastructure, such as
rural roads and watershed managementeGfiscal space and public debt constraints and the efficiencies
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that private involvement can bring, a larger proportion of the incremental financing needed will have to
come from the private sector. The decision to involve the private sector shoulc&ctdebasrily on
efficiency gains, since funding costs for governments are typicalh8@0®asis points lower than the
private sector.

The financing that is needed and will be provided by the private sector will depend on the stage and
characteristics od given project. As shown Irigure29, the biggest risks and constraints to financing

arise at the early stages of the project when there are risks of cost ovamtugeeater uncertainties and

risks regarding future revenue streams. Once a project reaches completion, and there is greater certainty
about investment costs and future revenues, it can be more readily securitized.

Figure 29 Risk and financing considerations at different phases of the lifeycle of an illustrative
infrastructure project

Preparation Construction Operation

Developer/government organizes
feasibility studies; models cash

Description  flows, finances; organizes
contracts with utilities, operators
and construction firms

Separate operating company takes
over operation and maintenance of
the project

Construction first build the project
to specifications

Macroeconomic & political risks
Demand/traffic risks

Operating risks

Policy risks (e.g., tariff changes)

Macroeconomic & political risks Macroeconomic & political risks
Main risks Technical risks to project viability ~ Construction risks (e.g., of
Environmental and planing risks overrun, delay)

Large risks and uncertainty over revenue streams 1‘
Cash flows
(stylized)
During project preparation and Once project is ‘bankable’ Once construction is compete and
Financing feasibility studies the developer the developer will seek equity started to operate project can be
moments seeks patient capital or, often, investors and debt providers to refinanced to reflect the changing
public funds finance the project risk profile

Source: Bhattacharya, Romani and Stern (2012)

Because of the high risks and need for specialized expertise in the early stages of pyajgctsille

likely come primarily from sponsors (often construction companies) or governments. Banks have a
comparative advantage in the early stages of project financing, because they have the necessary expertise
and play an important monitoring role. Algbey can match disbursements to project implementation and

if necessary they can restructure the financing relatively flexibly in the face of unforeseen events. For the
same reasons, bond financing is less well suited for the early stages of propatdiZepl infrastructure

funds as well as some institutional investors with expertise and green finance may also be willing to take
an equity stake or provide debt finance. Because of the uncertainties and the lack of cash flow, debt
financing needs to deng-term. Once a project becomes operational and begins to generate positive and
more certain cash flows with less risk of debt default, refinancing of the debt from the initial phase
becomes possible. Bond finance is well suited to take over the debt,dvactice has been used

relatively little. With a change in the nature of the project, ownership can shift from construction
companies to investors with specialized expertise in operating and managing the asset. Similarly,
governments may also be abdedivest their equity stakes to the private sector more readily at this stage.
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While this matching of the evolution in the nature of risks over the project cycle with different types of
financing is relatively straightforward, in practice emerging marketsdeveloping countries face

difficulties in accessing both equity and debt finance in both the early and later stages of the project cycle.
This is especially true in the context of the ongoing shift from large international project sponsors to
smallerdomestic sponsors.

Another major concern for many EMDC:s is the relatively high costs of financing. Overall costs of
financing reflect the risk premium that investors demand for holding assets, including infrastructure. Risk
premia are a function of factossich as assessment of the macroeconomic fundamentals for a country, the
financial standing of the sovereign or ssdvereign, and the project entity and liquidity of the asset

(Haugh et al. 2009).

These factors affecting risk premium are a key reasotihéonigher cost of financing in developing
countries. The risk premium is compounded due to the nature of infrastructure as awlais$eis

illiquid and longterm tand thereby particularly exposed to policy and regulatory risks. Such risks are
heighened even further for investments in sustainable infrastructure that rely on policy support such as
subsidies or feeth-tariffs to be economically viable. A particular concern is the persistence of fossil fuel
subsidies and the absence of a carbon pneteftlly reflects the social costs of GHG emissions.

The impact of these factors on risk premia and the cost of capital for infrastructure projects in developed
and developing countries is highlightedHigure 30. As can be seen with the example of investing in

onshore wind power, even though the operating costs for wind turbines are lower in developing countries,
the cost of investing in wind power tdleveloping countries is 40 percent higher than in developed

countries due to the relatively higher cost of debt and equity.

Figure 30 Sustainable infrastructure often is more capitalintensive, which makes (lowcost) financeeven
more important

Developed country Developing country

(Wind vs. Gas) (Wind vs. Gas)

B Financing Cost
(Equity)

[ Financing Cost
(Debt)

[T Operating Cost
(incl. fuel cost)

B Investment Cost/
Depreciation

PRE-TAX LCOE (USD CENTS/kWh)

Wind Gas Wind Gas
{onshore) (CCGT) (onshore) (CCGT)

Developed Country
Cost of Equity = 10%
Cost of Debt=5%

Source: Waissbein et al. 2013

Developing Country
Costof Equity = 18%
Costof Debt = 10%
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The figure also highlights how the upfront cost of infrastructure projects magnifies the impact of higher
capital costs. For instance, the much larger upfront investment costs for wind compared with gas mean
that more capital is needed at the initial staigéhe investment. And even though wind has lower

operating costs over the life of the project when compared to gas, the capital needed to finance the upfront
costs overwhelms the gains on the operating side.

Figure 31 Infrastr ucture financing requirementsfor emerging marketsand developing countries
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Figure3lillustrates an appach to meet the large financing requirements in emerging markets and
developing countries. EMDCs will need $3.$4.5 trillion per annum in new infrastructure investment to
meet the SDGs. While the private sector will continue to provide a significarg shthe financing, the

bulk of the incremental financing will have to come from the private sector, given constraints on public
sector balance sheets and the efficiency gains that can come from greater private sector involvement. At
the greenfield stagehe bulk of private sector equity will need to come from sponsors. The much larger
need is for longerm debt finance, given that equity to debt ratios tends to be as high as 1 to 10 during the
initial stage of the project. The bulk of this finance Wilve to come from banks with infrastructure

funds, with green finance playing a potentially important complementary role. Once the project reaches
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the operational phase, it is possible to refinance a large part of the initial equity and debt commitments.
New owners who are specialized in operating infrastructure projects can replace investors specialized in
construction. More significantly, the generation of more certain cash flows opens up the prospect of
replacing bank debt with bond finance which camélel by both domestic and foreign institutional
investors. This allows for a recycling of equity and bank finance that can be used for new greenfield
investments. This includes the recycling of public funds that can be used for new investments.

A significant challenge in financing sustainable infrastructure is obtaining affordable capital for the early
stage of sustainable infrastructure projects. Many infrastructure investors do not have the capital to take
on construction risk, yet a lack of contractuategulatory certainty at the early stage of a project deters
private investors, or makes the cost of capital prohibitive. For instance, debt is often difficult to access
until a project can generate revenue and often the only private financing optieblaviaideveloper

equity, which is risky, expensive, and scarce (Roumeliotis 2010).

Figure 32 Commercial bank prime interest rate, percentper annum
18
16
14
12
10

North  Europe Japan Oceania EAP ECA LAC MENA  SAS SSA
America (EU15+5) (excl.  (excl.
NIEs) EU)

Source: World Development Indicators and CIA World Factbook

Definition: Commercial bank prime lending rate compares a simple average of annualized interest rates commercial banks
charge on new loans, denominated in the national currency, to their mostwiathity customers. Data based on December 31,
2015 estimates.
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Figure 33 Currency depreciationto inflation using GDP deflator, period average for 20072014
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deflator (20072014)

GDP deflator series from World Bank WDI. Definition: Inflation as measured by the annual growth rate of the GDP implicit
deflator shows the rate of price change in the economy as a whole. The GDP implicit deflator is the ratio of GDP in cafrent lo
currency to GDP in constant local currency.

5.3 Four pillars of action

This paper argues that concerted actions in four areasgetier break the vicious cycle whereby risk
perceptions as well as the high costs of equity and debt financing for sustainable infrastructure make it so
difficult to raise funds for the initial stages of projects. The four areas are as follows:

First vigorous actions are needed to correct fundamental price distortions. This can be done by
eliminating fossil fuel subsidies and the establishing a carbon price corridor.

Second, concerted efforts are needed to strengthen and reshape public investmentksamvbigh will
be a complicated undertaking. In particular, improving the enabling environment and establishing robust
capacity for designing and implementing PPPs are key priorities.

Third, addressing financing impediments over the project cycle (lbeémfield investments and once
projects reach the operating phase) and bringing down the costs of financing will be essential for
facilitating investments and tilting incentives towards more sustainable projects.

Fourth, investments in technology and tealogy diffusion need to be expanded and accelerated to
enhance sustainability and exploit the synergies between growth anetarlmon transition.

The remainder of this report reviews the actions that are needed in each of these areas.

63



6.  Addre ssing price distortions

Correcting pervasive distortions in the pricing of natural resources and infrastructure services is essential
to improving the public policy environment for sustainable infrastructure. The biggest distortions are
fossil fuel subsidis and the lack of carbon pricing, which strongly bias infrastructure investment towards
high-carbon energy sources. Also, such subsidies discourage the development of cleaner energy
technologies, undermine efficiency in energy use, and cause seriousfylhemvironmental impacts.

The magnitude of the distortions is huge.

6.1 Removing fossil -fuel subsidies

The IMF has estimated that the total cost of energy subsidies, including the failure to price in negative
externalities in terms of pollution and climateaage impacts, was $5.3 trillion in 2015, or 6.5 percent of
world GDP Figure34). Fossil fuel subsidies account for as much as 97 percent of timatestitotal.

The largest component is associated with coal, followed by petroleum. The subsidies are pervasive across
countries. Emerging Asia accounts for about half of the total subsidies, while advanced economies
account for about a quarter.

Figure 34 High cost of global energy subsidies
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Source: Coady et al. (2015)

Elimination of fossilfuel subsidies would reduce global €€nissions by an estimated 20 percent or

more. About threguarters of the s@idies are related to local environmental damages, notably pollution

and fiscal losses. Removal of the subsidies could cut premature deaths from air pollution by more than
half (WHO estimates that outdoor air pollution causes more than 3 million prerdaaths a year). It

could also generate substantial fiscal gains, estimated at $2.9 trillion (3.6 percent of world GDP) in 2015.
These fiscal gains could be channeled to better uses, such as improving government finances, investing in
sustainable infrastrinre, bolstering research and development in green technologies, and supporting
social safety nets that are better targeted than fuel subsidies, which tend to be highly regressive. Most of
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the benefits of energy subsidies, typically more than 90 pera@mtieato nofpoor, highetfincome

groups (Arze del Granado et al. 2012, IEA 2014). Targeted measures such as adjustments to the tax and
benefit system, which may require only a small fraction of the savings from the removal of the subsidies,
will likely be more effective in helping the poor than cheap fossil fuels (Dinan 2015).

In many countries, just the fiscal losses from fesgl subsidies (without factoring in failure to charge

for environmental damages) are a multiple of total spending on healthisThie case even with some

poor countries in suBaharan Africa that can-difford such misallocation of resources, for example,
&DPHURRQ &RQJR &{WH GT,YRLUH OR]DPELTXH DQG =DPELD ,Q V
Angola, fiscal losses from fatduel subsides exceeded spending on health and education combined

(Whitley and van der Burg 2015a).

While the removal of fossiuel subsidies would have global benefits by reducing carbon emissions, the

bulk of the gains would accrue locally througtvieonmental and fiscal benefits. It is, therefore, in the
FRXQWULHVY RZQ LQWHUHVW WR -R& jridinD tefidrbh GAlsO (elidebcd/ghawd O O\ ZL W
WKDW FRQFHUQV DERXW ODUJH QHJDWLYH LPSDRWWpRIE ILUPVY FRI
moving their activities to other jurisdictions with lower carbon cbstee exaggerated (World Bank &

ECOFYS 2015, Arlinghaus 2015, Fischer et al. 2015). Where the potential impacts may be more

significant, as in more carbentensive industries, thegan be addressed through complementary policies

to facilitate adjustment by firms and workers, such as transition relief and retraining programs. Evidence
suggests that the cost of such transition support measures is likely to be small compared to revenue

mobilized from fossifuel pricing reform, say around 15 percent (Rydge 2015, Goulder 2013). konger

term, countries that make quicker adjustment to efficient energy pricing will be at a competitive

advantage. So the case for unilateral action by coumtriesorm foss#fuel pricing is strong.

Nonetheless, global coordination would certainly help strengthen national reform#Haddelp

achieve collective outcomes more efficiently.

Several countries are taking steps to remove or reducefiesissiubsidies, especially taking advantage of

the prevailing low petroleum prices. More than 30 countries have taken action teoph#sese

subsidies since 2013. This diverse group of countries includes both some major consumers and producers
of fossil fuek, such as Angola, Egypt, Ghana, India, Indonesia, Iran, and Meaitth most recently

Saudi Arabia. These reforms are encouraging, though many do not go far enough and in some cases the
reform was partially reversed later, such as in Nigeria. Analystgesgtreform episodes shows that

reforms have a better chance of being deeper and more durable if they are part of a broader and longer
term reform effort rather than isolated actions in response totehnortexigencies (Whitley and van der

Burg 2015b). Oerall, fossitfuel pricing reform needs to go much further, not only to remove explicit

fiscal subsidies but also to begin to address implicit subsidies relating to the damages caused by pollution
and carbon emission (Arezki and Obstfeld 2015).

6.2 Instituting carbon pricing

The single most important public policy action that can be taken to incentivize dav®m investment is
to put a price on carbon emissions. Doing so would align the price paid by carbon users with the true
social opportunity cost of caob. It also serves as a market mechanism to influence the behavior of
producers and consumers. It raises revenues and can reach all sectors. .

Regulation can also play a role, such as through instituting environmental standards in energy and
transport, bupricing is more efficient than a patchwork of regulations covering a discrete number of
activities (Farid et al. 2016). Regulatory approaches do not provide the clear, uniform price signals

needed to redirect investment and innovation. They are more @otagphdminister and do not raise

revenue. Where used, regulations should be applied to promote a broad range of mitigation responses and
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harmonize carbon prices across programs and sectors as much as possible. They could also be designed to
have pricdike features, such as combining energy efficiency and emission standards with tax/subsidy
schemes with fees/rebates for those falling short of /exceeding the standards.

Emission taxes and emission trading systems are the main instruments for implementinggaing.
Since 2012, the number of carbon pricing arrangements implemented or scheduled for implementation
has almost doubled, rising from 20 to 38, with arrangements in the EU, China, and the US being the most
notable in terms of their coverage ofissmons. Using a mix of carbon taxes and emission trading
schemes, there is now some form of carbon pricing at the national level in almost 40 countries (including

LQ WKH (8fV HPLVVLRQ WUDGLQJ V\VWHP DQG W&HUH DUH PRUF
subnational level. But these pricing arrangements collectively cover only about 12 percent of global GHG
emissionstigure35a/b).

Figure 35 Growing but still limited coverage of carbon pricing

(a): Regional and country distribution of carbon pricing arrangements
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(b) Number of regional, national, and subnational carbon pr icing arrangements and % of global GHG emissions covered
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Carbon prices in existing arrangements vary considerably, ranging from less than $1 to $130 per ton of
CGO, equivalent (tC@e). The majority of emissiortsaround 85 percert are priced at less than $10 per
tCO.e, well below the price that economic models estimate is needed to meet the goal of keeping global
average temperature to well below 2°C aboveipdestrial levels Figure36). A transition to a greater
coverage of emissions, and at higher prices, will be needed.

Looking ahead, more than 90 countries included some form of cariming schemes amg the actions

they intend to take as part of their INDCs submitted in Paris. This is a welcome development. The OECD
and the World Bank have developed a set of principles that can help guide future carbon pricing
arrangements. The FASTER principles arsdobon fairness, alignment of policies and objectives,

stability and predictability, transparency, efficiency and-edffsctiveness, and reliability and

environmental integrity (OECD and World Bank 2015a).

The momentum for mitigation action following tRaris agreement provides an opportunity to develop
stronger consensus, support, and coordination across countries on instituting carbon pricing, including
progress towards establishing a carbon pricing corridor with a price floor and a rising pricenevérti
approach combining a price floor coupled with commitment to progressive increases towards full optimal
pricing would provide clarity and credibility on price signals, as well as appropriate gradualism to allow
time for consequent economic adjustnsegmd actions to mitigate the impact on vulnerable segments of
the population. Gradual and tailored adjustment is particularly important fantammne developing

countries (Gillingham and Keen 2012).

A concerted push is now needed to translate the pmla@aypentum from Paris into tangible and timely
progress on carbon pricing. International fora such as the G20 and the Carbon Pricing Panel recently
convened by the IMF and the World Bank can provide political leadership and complement the UNFCCC
process by &ablishing a focused platform to address and provide guidance on technical, administrative,
and economic cooperation aspects of carbon pricggch as assessment of the environmental and
economic impacts of alternative levels and trajectories of carlien,t&sues in the design and

administration of tax and trading schemes, methodology for comparing different national level

67



approaches, links with other fiscal reforms, implementation of carbon pricing in large and complex
federal systems, harmonizationtak administration across countries, aspects relating to international
trade, and feasibility of including né®O, GHG emissions (McKibbin et al. 2015).

Figure 36 Low level of prices in most existing carbon pricing arrangements
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6.3 Other pricing reform

Pricing reform is not limited to the energy sector, although the distortions there and related implications
are especially significant. Biortions are widespread in the pricing of other natural resources and
infrastructure services. Governments need to review pricing across sectors to align them better with
economic fundamentals, including externalities, and use more efficient targetihgniseas to achieve
equity objectives.

In water supply, for example, subsidies provided through public utilities are estimated at more than $450
billion or 0.6 percent of global GDP annually, encouraging both inefficient and unsustainable resource
use and ausing fiscal losses. As in energy, these subsidies are also inequitable; for example, Cabo Verde,
India, Nepal, and Nicaragua provide the richest households with $3 worth of subsidized water, on
average, for every $1 worth provided to the poorest houdeidbchhar et al. 2015). Getting prices right
would create incentives for more efficient water use, check negative externalities such as groundwater
depletion, improve cost recovery and enable better operation and maintenance of existing assets,
encourageew investment in sustainable water infrastructure, and reduce fiscal burdens. Poorer
households can be protected more efficiently through better targeted arrangements, suetfeagwed

lifeline rates or income support channeled through social saéesy
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7. Strengthening investment frameworks

Public policy has the most prominent ramifications for global infrastructbogh because of the extent

of direct investment in the public sector and because public policy is essential in settiaghapessary
investment framework that can encourage private sector involvement and support from MDBs. The role
of public policy in creating the conditions that enable a large increase in private sector investment is
particularly important, given the oftesignificant price tag of these projects and their {mrg nature,

which leads investors to place a premium on having in place a stable and predictable policy and
regulatory environment. Even in the presence of a robust private sector, direct pasimamvs will

continue to play an important role, such as in rural roads and water management, and the public sector
will need to provide necessary balance sheet support to meet the viability gap in private investments.
Moreover, public policy is needed toeate the incentives that direct investors toward sustainable projects
instead of toward carbon intensive projects.

This will require governments to develop strategic investment plans for sustainable infrastructure at the
central, local, and city levelBublic policy needs to strengthen the institutional capacity of public and
private sectors to prepare sustainable infrastructure projects. Public procurement policies also need to
ensure that the social benefits of sustainable infrastructure projeetscarsted for over the entire

project life cycle.

7.1 Enhancing institutional capacities

Boosting infrastructure investment at scale and with the quality needed will require stronger investment
planning capacity as well as project preparation and implemantjertise. While the infrastructure
development needs are huge, the capacity to translate those needs into sound investment plans and
projects and manage them effectively is often limited. Potential efficiency gains in infrastructure
investment from immved investment management could be as high as $1 trillion a year globally,
equivalent to roughly onthird of total current annual investment in infrastructure (McKinsey 2013).

7.1.1 Developing national strategies for sustainable infrastructure

Countries neetb articulate clear and comprehensive strategies for sustainable infrastructure and embed
them in overall strategies for sustainable and inclusive growth and development. Addressing one group of
projects at a time will not do. Sustainability is not justahindividual projects; it is about reflection of

the sustainability dimension in the overall strategic, policy, and investment framework. There is a need

for a broader articulation of national strategies on the direction of change and plans to adidyeasdo

market failures and other constraints to sustainable infrastructure development. National strategies need to
inform, and be supported by, strategies in key infrastructure sectors and subnational jurisdictions that are
important providers of infragucture. Only such integrated strategic frameworks will ensure coherence
across public policy actions and investments, facilitate coordination across sectors and levels of
government, and provide the clarity and confidence to private investors to doettieir

Sustainable infrastructure measures, to varying degrees, form part of the intended nationally determined
contributions (INDCs) countries announced in the Jepdo the Paris meeting. More than 180 countries
submitted such national climate actioanqd. The commitments countries have made are more ambitious
than their past commitments, but they collectively fall short of the goal to limit global warming to well
below 2°C above prindustrial levels. So the collective level of ambition will need todiged. An

important outcome of the Paris meeting, therefore, is an agreed process to verify progress on
implementation and review action plans every five years with a view to strengthening them to achieve the
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climate goals. It will also be important foountries to reflect and integrate their action pkans
INDCs? in overall national growth and development strategies.

Box8 NDCs are a critical instrument to link climate goals to growth strategies.

The Paris Agreement on climate change concluded in December 2015 was designed around nationally de
FOLPDWH WDUJHWYV 7KHVH WDUJHWYVY FDOOHG 1DWLRQDOO\ "HW
regarding its climate policy and many cases provide quantified targets and dates for reaching them. The s
form of targets within the NDCs can vary substantially, including for example absolute emissions reduction
targets, targets for improving the emissions intensity of GDP, tafgetieployment of clean energy and
renewables, and goals for improving resilience and adaptation. It is expected that these goals will be rene
roughly every five years and that information about progress toward the NDC targets will be made avdhab
global community to facilitate assessment.

In addition to its role in driving forward emissions reductions under the Paris Agreement, the NDC system
provides a regular, recurring prompt for countries to evaluate and revise their goals, timelipelicsirsirategies
related to many aspects of climate policy. Viewed broadly these include not only the emissions and energy
GLPHQVLRQV RI D FRXQWU\fV SROLF\ DSSURDFK EXW DOVR RXJ
national econonai growth and investment strategies. In parallel, the Paris Agreement calls on countries to d
and report on national strategies for letiegm decarbonization, and these ldegn strategies will necessarily be
deeply embedded in national approachesverall economic growth and investment in sustainable infrastructy
As such, the NDC process viewed in this way will provide an important prompt for countries to link their
economic, finance, industrial, and development strategies with their climatg peérall and with specific
sectoral needs in, for example, transportation, agriculture, energy, and industrial sectors.

While the NDCs therefore present a potentially powerful opportunity to help integrate action on climate wit
national strategies agconomic growth, the processes and mechanisms to integrate these goals across nati
governments may be underdeveloped. A key focus in the near term should therefore be the explicit linking
national economic strategies with both implementing exi$tiBg€s and development of the next round of targe

Source: Nathatdultman,NonresidenSenior Fellow, Brookings Institution (2016)

The G20 group of major economies can provide leadership on this effort. Together, these economies
account for around 8Q0epcent of global carbon emissions. As part of G20 processes, all G20 countries

have prepared and pemviewed national growth and investment strategies over the past two years.

These are important initiatives, as they consolidate different elementsnifycpalicies and G20 work

streams in growth and investment frameworks that permit a more integrated and strategic consideration of
policy linkages and priorities at the national level as well as areas for coordination at the international
level. Howevergclimate sustainability so far has received very limited attention in these strategies. The
strategies are also insufficiently linked to collective G20 work on some important elements of the
sustainability agenda, such as reform of fe&sl subsidies, esrgy policy, and climate finance.

The G20 growth strategies address the agenda to achieve strong, sustainable, and balanced growth, but
sustainability is approached mainly in terms of macroeconomic and fiscal sustainability.-tesnger
sustainability of gowth related to environmental stress and climate change is at best only weakly
incorporated in the growth strategies. The G20 investment strategies focus on boosting investment as a
key element of the agenda to lift economic growth, with particular ettettt ramping up infrastructure
investment. While country investment plans include specific investments in areas such as renewable
energy and disaster resilience, climate sustainability is not integrated in the investment strategies as a
crosscutting thene and imperative that informs the investment agenda as a \Bax8) The Paris

agreement and the INDC process provide an opportunity to betgrate climate sustainability, and

related sustainable infrastructure agenda, into these national investment and growth strategies.
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Box9 Need to better integrate sustainability in G20 investment strategies

Growth strategies prepatdy all G20 countries in 2014 called for boosting investment and addressing

infrastructure shortfalls as crucial to lifting growth and job creation. To flesh out the investment agenda, G
countries subsequently prepared investment strategies that wesseband pedd HYLHZHG LQ * 1TV
and Infrastructure Working Group and eventually discussed by G20 Leaders at their summit in November

Based on estimates provided by G20 countries, total G20 investment is projected to exceed GDP trewth i
period ahead, with the investment to GDP ratio rising in most G20 countries relative to current@igispre
levels. For G20 countries collectively, the investment to GDP ratios rises by about 1 percentage point dui
18 to reach 26.4 percersge chart). There is a large variance in G20 investment ratios at the level of individ
countries; in 2014, they ranged from about 17 percent (Argentina, Italy, and UK) to 46 percent (China).

The need to address infrastructure gaps is a major drivee @irbjected increases in investment. While aiming
boost the quantity of investment, the G20 investment strategies also emphasize measures to ensure quali
include improvements in policies in key infrastructure sectors, investment planningrogect preparation and

implementation. Improvements in fiscal management to underpin increases in public investment also rece
attention. Other areas of emphasis are improvement of PPP frameworks and promotion of modalities to le
more private finacing. The strategies also address the agenda to improve the climate for investment in cou
more broadly through policy and institutional reforms.

G20 investment/GDP ratio and investment growth rate
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— Aggregate nominal investment growth rate (percent yoy)

Source: OECD (2015b)
Note: Projections for 2018nd beyond.

The investment strategies include a variety of sustainable infrastructure projects. This is especially the cag
the energy sector, where many strategies include projects for clean/renewable energy generation and imp
efficiency in enegy use. Several strategies include projects to address disaster risks. A few strategies also
policy reforms such as carbon taxes and incentives for sustainable investments and research and develop
However, for the most part, attention to cliemaustainability and resilience is fragmentary, limited to a few
discrete investments and policy initiatives. The sustainability dimension is not incorporated in the investmeg
strategies as an overarching concern to be reflected in the design of #ilkiovestment program and across th
policy and investment choices that are made. This is a missed opportunity. Climate protection requires a d
systemic integration of sustainability in country investment and infrastructure development prograoiscasd
This need should receive more attention as the G20 investment strategies are further developed and implé

Source: Qureshi (2016)
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7.1.2 Public investment management

The IMF recently developed a Public Investment Management Assessment (fiPdkhayvork that for
assessing public investment management capacities and diagnosing areas for impré&igune7).
PIMA complements diagnostic ttsofor project management and good governance developed by the
World Bank and the OECD, respectively. PIMA incorporates elements related to integration of
investment planning with fiscal frameworks, coordination of public investment across levels of
govermment, and private participation in infrastructure provision. Assessment scores across the 15
elements of PIMA show much larger gaps in capacity in developing countries compared to the more
developed ones, but they also identify important areas for impextamthe latter group.

Figure 37 Elements of public investment management framework
The PIMA Framework

Planning

» Fiscal Rules

= National and Sectoral Planning
» Central-Local Coordination

+ Management of PPPs

« Company Regulation

Implementing Allocating
* Protection of Investment » Multiyear Budgeting

* Availability of Funding » Budget Comprehensiveness
* Transparency of Execution » Budget Unity

. Projgct _Management » Project Appraisal
* Monitoring of Assets » Project Selection

Source: IMF (2015)

Differences in public investment management (PIM) capabilities are mirrored in large differences in
pulic investment efficiency across countries. The analysis finds that moving from the lowest quartile to
the highest quartile in public investment efficiency could double the impact of investment on growth

(IMF 2015). It also finds that strengthening PIMtitgions can close more than tshirds of the public
investment efficiency gap in countries relative to the best performers. The largest payoff is in emerging
economies and, notably LICs typically have weaker PIM capacities; estimates of potentitbgains

public investment that are lost due to PIM weaknesses range from an average of 13 percent in advanced
economies to 40 percent in lémcome countries.

Priorities for strengthening PIM vary across country groups. In general, priorities for acttermefa to

the planning stage of the PIM cycle in countries at a higher level of development, whereas the
implementation and delivery stage also needs to be a focus in countries at a lower level of development.
Advanced economies need to strengthen celattal coordination, enhance mediterm budget

frameworks and integrate them with national and sectoral strategic planning. Emerging market economies
need to adopt more rigorous and transparent arrangements for project appraisal, selection, and
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managementLICs need to strengthen both project development and the institutions and processes related
to project implementation and monitoring, including improving procurement processes that can be
especially prone to corruption. Most countries, but especiallygngeand developing economies, would
benefit from strengthening institutional capacities to develop, appraise, negotiate, and manage PPPs. This
would allow them to catalyze more private investment while ensuring value for money and minimizing
fiscal risks Improvements are also needed in fiscal frameworks for accounting for and managing related
contingent liabilities.

7.1.3 Strengthening project preparation and incorporating sustainability

In many EMDCs, weak project pipelines are a particularly impottaiften a binding? constraint to

boosting public infrastructure investment and attracting more private participation. Taking climate risks
and sustainability into account in a systematic way magnifies the challenges for investment planning and
project developmerdnd management. A systematic approach requires: i) incorporating environmental
sustainability as an integral, cremstting element of government investment programs and policies; ii)
systematically capturing environmental externalities in project agpiais ensuring their proper

valuation; and iii) consistently applying environmental safeguards to investments, such as those relating
to carbon emissions and pollution or energy efficiency.

Using shadow prices to fully capture environmental externaiitipsoject appraisal is a growing practice
among public investment agencies and parts of the private sector, but it needs to go much further in terms
of coverage and consistency of application (Smith and Braathen 2015). Governments can take leadership
by using shadow pricing of carbon in their own projects and catalyzing its broader use (Morris 2015).
Relatedly, governments need to review the use of discount rates in project evaluation, to ensure they are
not resulting in a bias against les&rbon, climateresilient infrastructure investments whose positive
externalities typically take a long time to materialize. Together with improved project analysis,
governments should establish clear investment planning frameworks and standards for integrating
sustainalhity in the prioritization and selection of projecBgx 10).

Governments need to develop and implement procurement processes that incorponadbititistai

criteria. Public procurement averages around 15 percent of GDP in OECD countries and typically
accounts for a higher proportion in developing countries (OECD 2015c). In India, for example, it is
variously estimated between-30 percent of GDP (CUS 2012). So incorporating sustainability criteria

in procurement provides an important avenue to governments to promote sustainable approaches to
project development and management. Such criteria could include elements such as use of shadow prices
for cabon in project evaluation, total cost of ownership analyses, ebfsad specifications, and climate

risk mitigation and resilience standards (UNEP 2013). In addition to incorporating sustainability criteria

in procurement for public sector infrastructprejects, such as biouild and desigibuild projects,

governments can incorporate them in requests for and evaluations of PPP proposals, as discussed earlier.
A number of countries have put in place elements of sustainable procurement; there is aeesdpo

more systematic and consistent approaches and disseminate good @Bagtich.(
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Box 10 Prioritization of inf rastructure projects

Large infrastructure investment requirements coupled with tighter fiscal constraints have sharpened the n
careful prioritization of infrastructure projects to make the best use of available budgetary space. Another|
challenge igo integrate environmental risks and sustainability into project assessment and selection. The
Bank has recently developed and pilested an Infrastructure Prioritization Framework (IPF) that planning
agencies may find useful as part of the todlkitespond to these challenges in a systematic way.

As illustrated in the chart below, the IPF is a quantitative approach that synthesizes financial, economic, s
and environmental indicators and considers these alongside the public budget combidiat output is a
JUDSKLFDO GLVSOD\ RI SURMHFWVY SHU IR U&bnQrRicinde® (RE))Jand/ sbBial
environmental index (SEI) composite scores. Policymakers determine the specific indicators or criteria
comprising each inek and associated weights based on government policy goals and stakeholder consult
Indicators may include such financiatonomic indicators as financial rates of return and multiplier effects a
such sociaknvironmental indicators as the numbetasfjeted beneficiaries/jobs created and carbon footprint
The IPF can incorporate the outputs of deshefit analysis as inputs to a mdtiteria model.

Infrastructure prioritization framework tintegrating sustainability

SEI In the chart, each dot represents the estimate
100 - scores of a proposed infrastructure project. T
red dashed lines represent the budget constr
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above 45. Quadrant A contains higtiority
projects that score high on both FEI and SEI.
e Projects falling in Quadrant D may blassified
C as low priority as they score low on both FEI
and SEI. Projects in Quadrant B and C score
relatively high on either FEI or SEI but not
both. All projects in either quadrant B or C, or
——— FEl mix of projects within each, could be
80 90 100 implemented with availble resources.
Identification of these mediwpriority projects

A High priority C High financial/economic priority leaves Space for expert review and informed
B High social/enviernmental priority D Lower priority political debate.

90—. B
80 - o
70 -

60 - |

R
[ )

s
o

o |

=] o

()

o

()

S

S

o

%

S

o [ ]

S

I?’r---.
[ ]

The framework is designed to allow flexibility to adapt to local contexts, in terms of the criteria included,
weighing of tradeoffs, and demands on data and technical capacity. It recognizes that decisions on projec
involve political judgment. Its main contribution is to bring the multidimensionality of infrastructure project
systematically into project assessment and proviteuatured and transparent platform for decisitaking.

Source: Qureshi (2016) based on Marcelo et al. (2015).

Efforts to build capacity for project preparation and investment management will need to reach beyond

central government agencies to covesrmtional and locakvel entities that will have a major role in
ramping up investment in sustainable infrastructure -@igted infrastructure accounts for the bulk of
total infrastructure investment, but investment planning and management capeeititsrathe weakest

DW PXQLFLSDO OHYHOV 2QO\ DERXW SHUFHQW RI WKH ZRUOGTV

for low-carbon planning (World Bank 2013a). Also, intergovernmental investment coordination
mechanisms and fiscal relations wieed more attention.
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Governments and their development partners, especially MDBs, will need to scale up investment in
building institutional capacities to develop and manage stronger pipelines of infrastructure projects that
are both bankable and sustife. The primary responsibility for capacity building and project pipeline
development lies with governments, but project preparation facilities (PPFs) supported by MDBs and
bilateral donor agencies can help by mobilizing technical expertise and finahb@gequisite technical

skills are often scarce in developing countries. Moreover, project preparation costs in these countries can
reach as high as 10 percent of total project investment (World Bank 2013b).

Box 11 Sustainableprocurement: challenges and good practices

Today, almost threquarters of OECD countries have some policies encouraging sustainable public procut
(SPP) at the central government level. Some developing countries also are adopting SPP practie@soA re
current practices reveals a set of challenges and corresponding good practices.

x Establishing clear legal and policy framewor&omeOECD countries such as Germany, Japan, and the
have established clear legal frameworks, allowing them to direch@sing activities to achieve set
sustainability goals. Among developing economies, China and Colombia, for example, are putting SPH
frameworks in place.

X $VVHVVLQJ YDOXH IRU PRQH\ \WRhiledA9 pbr€enbod OECH fouintDds|ityfild-codt of
sustainable projects as a key barrier to expanding the use of @PR6 @ercent implement lifecycle cost
evaluation systematically. Such evaluation, incorporating and properly valuing lifecycle costs and beng
should be mainstreamexdt® procurement practices. The EU has put in place a directive that now requir
project tenders be evaluated on whiifie value and total cost of ownership.

X Including environmental standards in design, selection, and award of projects and contexébpnance.
In 2010, 24 OECD countries included environmental considerations in technical specifications for prog
and 18 in the award criteria for contracts, but only 13 in contract performance.

x Building professional, multidisciplinary teamsTeams nee to include maltidisciplinary professionald
procurement officials, lawyers, and professionals with technical SPP capacity, such as engineers. Caf
building should be supported through focused SPP training, especially in developing economies.

X Raising g¢akeholder awarenes€ommunication strategies to raise awareness of buyers, the market, an
citizens about SPP solutions and benefits can help promoteiSBiRty and uptake.

X Monitoring impact. Mechanisms should be put in place to evaluate if SPPgsadie achieving their goals
and to disseminate good practice.

Source: Qureshi (2016) based on OECD (2015d)

$ UHYLHZ RI 33)V FRQGXFWHG E\ WKH * V '"HYHORSPHQW :RUNLQJ
increasing the resources devoted to project prepar@ddDWG 2014, with supporting studies ASI

2014 and CEPA 2012). It also called for rationalizing and consolidating PPFs to achieve scale and focus

and for improving coordination among them. The review of PPFs in Africa found much fragmentation

and diffuson of focus, with upwards of 60 such facilities in the region. Another recommendation was to
VWUHQJWKHQ VXSSRUW WR EXLOGLQJ JRYHUQPHQWVY XSVWUHDP ¥
appraisal) to ensure that the most meritorious projetées éhe downstream project preparation process.

Upstream capacities can be especially important for sustainable infrastructure projects, to instill

sustainability into project planning and preparation from the outset.

MDBs will have a key role in suppantj national efforts to boost capacities for sustainable project
preparation and pipeline development, through stronger and more effective PPFs and knowledge sharing.
Addressing sustainability, promoting harmonized approaches, and improving coordinatiahinm

through joint initiatives, merit particular attention, as they step up project preparation support to countries
in scaling up infrastructure investment. MDBs also need to incorporate sustainability more consistently in
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their own analytical and inggment frameworks. In their current individual and collective efforts, MDBs
are responding to this agenda (MDBs 2015b). Complementing stronger and better coordinated MDB
support, part of the climate funds stemming from the Paris Agreement could be ubsbidlyed to help

build capacities in countries to integrate sustainability in investment policies and project preparation.

The private sector can also help more with preparation of projects that potentially involve private
participation. With appropriateafeguards to reduce risks of conflict of interest, early engagement of

private investors augments project preparation capacities and strengthens links with financing (Arezki et

al. 2016). Increasingly, interested private investors, including institutiovedtors, are becoming

engaged in early stages of project preparation. For example, InfraCo, a privately managsdgarly

financier of projects in developing countries, has been so engaged successfully in Kenya, Uganda, and
Zambia (Bielenberg et al026). The private sector arms of MDBs can step up support, at both upstream

and downstream stages. For example, the International Finance Corporation provides upstream support on
the enabling environment for private participation through its Pdbiicatelnfrastructure Advisory

Facility and downstream support to project development through its InfraVentures program.

7.2  Strengthening public investment

Together with improving the environment to mobilize more private investment, public investment will

need tdbe ramped up to meet the projected large growth in infrastructure demand and address the
challenge of sustainability. Increased investment will need to be supported by substantial enhancement of
investment management capacities to ensure efficiency aratmpd integrate sustainability objectives

in investment programs and projects. This presents a particular challenge in EMDCs that will see the
largest increases in infrastructure demand but have weaker institutional capacities.

7.2.1 Reversing the decline in public investment

The public sector continues to dominate the provision of infrastructure in EMDCs, though the private
sector role has been increasing, as noted above. In these economies, the public sector typically accounts
for two-thirds to threequartes of infrastructure investment. In India, for example, the public sector
accounts for about 70 percent of infrastructure investment. kinoeme countries, this share tends to be

still higher. By contrast, the private sector typically accounts for diadthirds of infrastructure

investment in advanced economies, as, for example, is the case with the UK. The public sector role
extends beyond its direct investment, given the catalytic role of its engagement. The catalytic role of
public investment wilbe particularly important in leading and supporting the transition from traditional

to sustainable infrastructure models.

As highlighted earlier, public investment rates have been on a declining trend in most economies for
much of the past three decadesthfihfrastructure forming a major part of public investment, the decline
in public investment rates has resulted in growing infrastructure gaps. This is reflected in a substantial
decline in the stock of public capital relative to GDP across advancezharding economies over the
past three decadésy an average of around 15 perceas accumulation of capital stock lagged behind
growth in economic activity (IMF 2014b). Even in those economies where measures of the quantity of
infrastructure appear relagély high, deficiencies in the quality of infrastructure have increased.

The decline in public investment must be reversed if the public sector is to play its due role in addressing
existing infrastructure gaps and future infrastructure development meeddjng investments and

research and development in climate change mitigation and adaptation. This is particularly the case where
public investment levels were relatively low to begin with. In countries with high investment levels,
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notably China, aggredge investment may need to decline as part of the broader process of economic
transformation. The main issue in these cases is the allocation, quality, and sustainability of investment.

7.2.2 Managing a more decentralized pattern of investment

Public investmenis generally a shared responsibility across levels of government. This is particularly

true in advanced economies and some large emerging economies, where regional and local governments
typically undertake well over half of public investment. Subnatignaernments accounted for 72

percent of total public investment in OECD countries in 2013, with the share as high as 80 percent or

more in some countries, for example, Canada and Japan (OECD 2015a). Among large emerging

economies with federal structuréise subnational share of public investment is 75 percent or more in

Brazil, India, and South Africa (Frank and Martin®2] T X H ] 21 %UD]JLOYV SHUFHQW
VKDUH LQ SHUFHQW ZDV IXQGHG IURP VXE Qértgnt RanDO JRY H U (
federal transfers (Garectascribano et al. 2015). Investment is generally much more centralized in lower

income developing countries.

With rapid urbanization, the role of cities and municipal governments in infrastructure provision in

emergingand developing economies will increase. The role of local governments will also increase

because sustainable infrastructure opens more avenues for decentralized provision, sucigrd emall

off-grid supply of renewable energy compared to the traditiorodel of a centralized grid. Cities
consume more thantwd KLUGV RI WKH ZRUOGYTV HQHUJ\ DQG UHOHDVH DW C
UHODWHG *+* HPLVVLRQV ,Q WKH QH[W \HDUV WKH ZRUOGTYV XU
a year. Uban areas will account for more than 70 percent of total investment in sustainable infrastructure

over the same period (CCFLA 2015). Empowering cities and local governments, within a framework of

clear accountabilities, will be crucial to meeting the @raje of scaling up infrastructure while ensuring
sustainability.

As cities grow, the divergence between demands for infrastructure and the ability of governments to
deliver is widening. Traditional approaches to infrastructure furddiumer charges and geaktax

revenue$ are not generating enough revenues to finance the expansion of infrastructure services. The
application and scaling up of land value capture offers an important potential source of financing
especially for urban infrastructure (WEF 2014).

7.3 Improving the private investment climate

Promoting greater private investment will be crucial to meeting the sustainable infrastructure challenge.
Of the estimated additional investment in sustainable infrastructure of more than $3 trillion per annum
required over the next 15 years, more than a half will need to come from the private sector. The case for a
stronger promotion of private investment rests not only on the need to mobilize more financing; increased
private participation can spur efficiency andovation.

7.3.1 Reducing costs of doing business and policy risk

Boosting private sector investment will be especially important in developing countries, where the
infrastructure needs are large but private involvement in infrastructure is relatively lovanly of these
countries, risks relating to public policy and transaction costs of business are a major impediment to
private investment in infrastructure. Such risks and costs depresaljigkted returns and keep the price
of capital for infrastructurenvestment high, even when lotgrm interest rates are low. Private
investment in infrastructure is especially sensitive to cotletrgl policy risk, more than foreign direct
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investment overall. A World Bank study found that an improvement in couskyaiings by one

standard deviation is associated with a 27 percent higher chance of having a private participation in
infrastructure commitment and a 41 percent higher level of investment in dollar terms (Araya et al. 2013).
Reform of infrastructure anchrbon pricing, as discussed above, would improve price signals and
predictability, addressing one major source of policy risk and distortion of investment decisions.
Countries also need to improve the enabling environment for investment through brgalZgong and
institutional reforms.

One broad area for attention is the framework of regulations and institutions that influence the ease of
doing business within the country. These include business entry and exit regulations, competition
policies, regulaons and structures affecting access to finance, foreign investment rules, laws governing
investor and property rights, tax policies, and-antruption laws. At the level of individual

infrastructure sectors, clarity on overall sector investment stratedjyhe role envisioned for private and
foreign participation, sector policies on user charges/cost recovery and environmental standards,
consistency and credibility of incentives such as-eddriffs, and sectoral institutional arrangements

and capaltities for investment planning and project development matter greatly for the enabling
environment that investors face. Government policy has a key role in providintetomglirection on

sector pricing, such as in electricity markets. On the side aiding, regulatory and institutional
frameworks enabling the development of capital markets that providédondinancing and risk

mitigation instruments are especially important for infrastructure investments given their longevity and
risk-return charaeristics.

7.3.2 Improving the institutional and regulatory framework for PPPs

More specifically for infrastructure, a sound legal and institutional framework governing private

participation in infrastructure through PPPs is key to attracting more investndeshsuring its

effectiveness. Transparency and credibility of processes for selection of projects and delivery models,
QHIRWLDWLRQ DQG ULVN VKDULQJ DUH FUXFLDO ,QYHVWRUVY FR
implementation is helped by standardizirmgracts and concessions, purchase agreements, and bidding
documents as much as possible.

Appropriately structuring PPPs in terms of distribution of risks and returns and supporting regulation is
vital to maximizing value for money/to benefit not only fronthe additional financing that private
participation brings, but also from its expertise to produce efficiency gains and capacity to innovate
(Buckberg et al. 2015). Poor contract designs can thwart these potential benefits, producing inefficient
project autcomes and saddling governments with large fiscal costs and liabilities. Maximizing benefits

and minimizing risks requires specialized skills in developing and contracting PPPs. Related capacities in
governments will need enhancement, which may requitegep dedicated units. Countries and local
governments that have established strong institutional mechanisms, in terms of legal frameworks and
capacities, tend to be more successful in tapping the potential of PPPs.

Box 12 Lessons from PPP case studies

The Philippines: a PPP market with momenturithanks to a clear overall investment strategy and supporting
regulatory and institutional reforms, PPP activity has picked up considerably in recent years. A National P}
Program was launched in 2010, with the creation of the Philippines PPP Center,(®REICjunctions under the
FRQWURO RI WKH B3UHVLGHQW1TV RIILFH ,Q SDUDOOHO WKH RUL
an overhaul, and a new PPP Act is being introduced. As of May 2015, the PPPC had a pipeline of 61 proje
across erergy, transport and other sectors. Other factors contributing to success include: strengthening pro|
preparation with a welstaffed PPPC functioning as a central unit and engaging with line agencies, and with
coordinated support under a Project Depeatent and Monitoring Facility led by the ADB; developing risk
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PLWLIJDWLRQ LQVWUXPHQWY LQFOXGLQJ WKH FUHDWLRQ RI D Q
enabling environment for domestic financial institutions to provide lotegen financing.

Turkey: a growing PPP marketPrivate sector involvement in infrastructure started in the early 1990s with a
QXPEHU RI SURMHFWY LQ HQHUJ\ DQG WUDQVSRUW DQG KDV JU
program in the early 2@3 covering a substantial portfolio of infrastructure assets. There are three key reas
the success of PPPs in Turkey: a strong political will, reflected in improvements in the legal framework ang
guarantee mechanisms; development of a strong pépeliprojects through capacity enhancements; and
strengthening of domestic markets for letegm finance. Still, challenges remain. The enabling environment ¢
be further improved by enhancing consistency, transparency, and competition in projeqirdenékand
procurement. A central PPP unit could be beneficial for consistency, transfer ohkmgvand alignment of PPP
contracts with international best practice.

Colombia: paving the way for PPPs for better roa@olombia was disappointed when it rees few bids for
the first three rounds of its road program. To do better for the Fourth Generation (4G) prelfyqmojects
expected to bring in up to $25 billiénit took steps to improve the enabling environment and provision of pro
financing. It waked: 4G has already seen a record number of bids. Enabling environment improvements in
the creation of a stronger National Infrastructure Agency, improvement of the legal framework for PPPs, a
passage of laws that improved land acquisition améstlined the environment licensing process. On the
financing side, a state development Bank (Financiera de Desarrollo Nacional) was established to provide |
guarantees to PPP projects to complement commercial bank loans and capital market, dfédpimgsto mitigate
risk and catalyze more project financing.

Brazil: the largest PPP markeBrazil is the largest PPP market in the developing world. It accounted for arg
40 percent of all private investment in infrastructure in developing coumirg¥l4. Two recent sustainable urb
WUDQVSRUW 333 SURMHFWY LOOXVWUDWH VRPH RI WKH UHDVR(
DGGV FULWLFDO FDSDFLW\ WR 6DR 3DXORTV WUDQVLW Qdid\NszaRbus
transitoriented development in a workikodass neighborhood in Belo Horizonte. At the national level, clearer
policy and legal frameworks for private participation in infrastructure have been established, combined witl
to develop thelomestic capital market. At the subnational level, local governments have been empowered,
together with capacity building to structure PPP projects.

Chile: a mature PPP marketChile is the most mature infrastructure investment market in Latin Ametading
with transport projects in the 1990s and followed by facilities management PPPs in-12@0®sj Chile raised
about $12 billion in investment. The country attracts strong investor interest and has an active secondary F
market. The foundation wdaid by broad improvements in the regulatory environment for private investment
development of the domestic capital market, including institutional investors. The Central Concessions Un
played a key role, having developed strong capacity ingoagipn and management of PPPs. Project pipeline
development was accompanied by improvements in policy frameworks in concerned sectors. The procurin
agency also made effective use of risk mitigation mechanisms, through provision of explicit contractual
guarantees.

Sources: EBRD (2015), Leipziger and Lefevre (forthcoming), and Bielenberg et al. (2016).

With increased emphasis on sustainable infrastructure, consistent treatment of climate risk in PPP
frameworks will be important, complemented by broadgicigs (such as carbon pricing) that affect
incentives towards sustainability. Sustainability criteria could be reflected in requests for and evaluations
of PPP proposals, and applied in a consistent manner. These could include, for example, evaluation of
projects over their entire lifecycle to fully capture downstream costs and benefits, carbon emissions, and
water use intensity. The use of such criteria can add to the technical complexity of project design and
evaluation. Such criteria are being usedhany advanced economies, such as those in the EU, and have
been applied to projects in some midaleome countries as well, for example, Brazil and South Africa.
More knowledge sharing of best practice and standardization would help advance theirfasteeand
consistency. Also, increasing private investor interest in sustainable infrastructure would help promote
sustainable approaches. This is reflected in the changing composition of PPP investments. Of the $40
billion of investment in electricity gendran PPP projects in developing countries in 2014, $22 billion
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was in renewable energy, with onshore wind and solar photovoltaic as the most common technologies for
renewable energy projects (World Bank 2015a). More than 1,000 major companies and ihagstors
endorsed carbon pricing and around 450 now use an internal carbon price to guide investment decisions
(CDP 2015).

Improving the policy frameworks and institutional capacities to effectively promote and manage PPPs
will be particularly important for imddle-income countries in meeting their infrastructure investment
requirements. Of the total investment of more than $6 trillion per annum in sustainable infrastructure that
is needed globally in the next 15 years, aroundttvirals, or $4 trillion, will reed to take place in these
countries. This is well over double their current level of investment. PPP projects will be a key modality
for meeting the incremental investment requirements. Private participation in infrastructure in developing
countries hasden rising over the past decade and averaged around $150 bhillion annually over the past
three years. This will need to be scaled massively. In 2014, as much aguareegs of the total private
participation was accounted for by five midéheome countes- Brazil, Turkey, Peru, Colombia, and

India (in that order). More middlimcome countries will need to improve their enabling environments to
attract private participation. Private participation is much more limited irinoame countries, as

reflectad in the small share of stfbaharan Africa in the total flows. However, these countries over time
can also aim to mobilize more private investment through strengthening their policy and institutional
frameworks, as some lowarcome African countries hawshown, such as Ghana, Kenya, and Tanzania.
Country case studies provide useful lessmmpublicprivate partnershipom actual experience in a

variety of regional and institutional settindg®ok 12 & 13).

7TKHUH LV D ULFK ERG\ RI DVVHVVPHQWY DQG LQGLFDWRUV RI FRXC
LGHQWLI\LQJ WKH PRVW VHULRXV GHILFLHQFLHYVY DQG®Ud RULWLHYV
Businesseports assess key regulatory and institutional aspects of overall business environment in a

country (World Bank 2015b). The INFRASCOPE assessments developed by a group of MDBs (with

EIU) focus on country policies and capacities for irtftacture PPPs (MDBs 2015a). The

CLIMATESCOPE assessments initially developed by the IADB with Bloomberg for Latin America and

later expanded to cover countries in other regions focus more specifically on the investment climate for

clean energy projects (HBF 2015). Moreover, substantial work has recently been done in the G20

under the auspices of the G20 Investment and Infrastructure Working Group and Development Working

Group and with the support of the World Bank, other MDBs, and the CGE&@Dspecific pokies and

best practices to improve the enabling environment for investment in infrastructure and promote private
participation (OECD and World Bank 2015b/c).

MDBs have undertaken a range of initiatives to enhance capabilities and performance withaoespect

PPPs. They have jointly set up a PPP Knowledge Lab to provide a comprehensive online resource (MDBs
2016). The Asian Development Bank, Infenerican Development Bank, the World Bank and the
PublicPrivate Infrastructure Advisory Facility (PPIAF) hagsued the second version of the PPP

reference guide (World Bank, ADB and IADB 2014). The guide presents a global overview of the
diversity of approaches and experiences in the implementation of jpuibtite partnerships (PPPs),

providing an entry poirtb the substantial body of knowledge on PPPs that has been built up. It reviews
when and how PPPs should be used; the policy and institutional frameworks that need to be put in place
for sound PPPs; and ways in which PPPs can be developed and impleriéet&dorld Bank and

PPIAF have issued their latest assessment of benchmarking PPP procurement that assesses government
capabilities in 82 economies across four key areas: PPP preparation, PPP procurement, unsolicited
proposals and PPP contract managerf\&tarld Bank and PPIAF 2016). The assessment finds huge
variations in practice and that most economies fall short of recognized good practices. The MDBs and
PPIAF have also established the APMG certification program for PPP efdieiks 2016) Finally, the

MDBs have set up an international infrastructure supp@temin cooperation with two national

development banks that aims to promote and facilitate high quality and efficient global project delivery
accessible to the public and private se¢&IF 2016)
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Box 13 Public-Private Partnerships in urban transport +Brazil

High rates of motorization and urbanization as well as burgeoning demand (particularly in developing cou
KDYH PDGH WU D Q YaStéstgraviig Kddrceé Rfldadadrémissions. Global investment in transport i
projected to reach $45 trillion in 2050, and investments made today in transport infrastructure will hagento
lock-in effects on economic and environmental outcomes. Tikietprsector can be an important source of
finance tas well as operational expertisdo meet the growth in demand.

However, private participation in transport investment in developing countries remains limited. Transport
face particular riskgiven their longterm nature and high public visibility: long construction periods leave an
time for cost overruns and delays; demand can be difficult to predict; the project finance structures typical
to finance such projects add cost and cowipfeTransport investment in an urban context involves more
physical constraints and price pressure, as public authorities aim to meet broader equity and accessibility
objectives. And sustainable transport systems face additional challenges: servigeblikkeransport typically
involve a longer return on investment than projects like toll roads; poor policy support or economic disincg
like fuel subsidies may dampen demand; and unfamiliarity with less cartemsive transport modes may driv¢
up the cost of capital.

How can national and local public authorities in developing countries attract more private investment in
sustainable urban transport? Two examples from Begthié Linha 4 metro line in S&o Paulo and the Estagéo
Barreiro bus terminah Belo Horizonte-- offer some lessons.

Since the 1990s, the Brazilian government has made great efforts in the areas of policy, institutions, indu
finance to encourage private investment in infrastructure. Urban transport governance waalidedehdical

governments empowered to engage with the private sector; a legal basis for public compensation paid di
private providers established; financial incentives created to drive greater private investment; among othe

The case of Linhd, a 12.8km subterranean metro line with six stations, is notable as the first urban transp
333 WR EH LPSOHPHQWHG XQGHU %UD]LOYfV IRUPDO 333 ODZzV
OHWURSROLWDQ 5HJLRQYV 6305 pud BuuvbaMeoiuniter id benird) &ndforrie
areas.

The structure of the Linha 4 is a concession contract, signed for a term of 32 years during which the priva
concessionaire was required to invest in rolling stock, operations and data systenamagement of a rail yarg
This $1.85 billion project faced cost overruns, which raised the public share (financed by DFI loans and

contribution from the state) from 680 percent, The private share was financed primarily by private banks.
private opeator earns revenues from passenger tariffs, retail and advertising in metro stations, and also re¢
subsidy from the public sector, paid monthly over 4 years. This payment is guaranteed bieaedtgtearantee

fund, backstopped by citywide trangiivenues. The contract also contains several provisions to mitigate ris
including price adjustment to account for currency risk and adjustments in compensation based on dema

The project has successfully integrated disparate transit lines in S@ocaRdlgxceeded its capacity goals ever
though its cost (per km) is among the lowest of any line in the SPMR. What explains its success? First, th
is an attractive place to invest. Second, development bank participation lent credibility to the iprejdition
to financing. Finally, the use of guarantees reduced perceived repayment risk.

The second example is Estacdo Barreiro, a traniginted development in the city of Belo Horizonte. Here, th
city partnered with a private company to develgpa@perty in the workinglass neighborhood of Barreiro into
mall with a public bus terminal on the ground floor, serving 23 different bus lines. The four levels above ¢
transitrelated public services, a private mall with retail stores, a movéehand parking.

The public sector paid a lump sum (financed by loans from BNDES and a subsidy from the state) to the v
a competitive bid to construct the terminal and shopping center, as well as administrative and storage fac
The concesenaire owns the shopping center building and earns revenues from leasing commercial space
parking; it does not share in bus tariffs. Other than the capital cost subsidinamial guarantees and
incentives were employed to mitigate risk, includexglusive use of the bus terminal building; ayEar lease
on retail stores on the second floor, where bus tickets are purchased and transit system accessed; and a
arrangement with the city whereby passengers can leave the transit area for an hotithveitheed to purchase
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a new ticket for onward journey.

Estacdo Barreiro has been a largely successful tramsitted developmentand the concessionaire is currentl
developing another mall across the street, to be connected via a pedestrian wah&vegason for its success

the willingness of the local leadership to remedy the reasons for an initial lack of interest by the private se
Another is the location of the project: strong demand ensured ridership and therefore foot traffic ith the ma

What will it take to replicate such successes in Brazil and elsewhere? Négiaglgdolicy and regulatory
frameworks for PPPs are an essential first step, but even with such frameworks in place -loaipdicityfor
structuring urban transit PPPs amdobust private capital market are needed. There might be opportunities
climate finance to support the involvement of the private sector through strategic interventions.

Source: Based on Qureshi (2016)
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8. Transforming finance

The scalef financing requirements for sustainable infrastructure calls for strengthening of resources
from all sources. Domestic resources and private flows must provide the bulk of the financing, but official
financing can play an important role in helping teseldhe infrastructure financing gap in EMDCs.

Despite ample global savings and reeling longterm interest rates, infrastructure investments in

EMDCs are often unable to attract leragm private financing, and the costs of financing are relatively

high2 in some cases prohibitively so. Improving access to and reducing the cost of private capital for
sustainable infrastructure will require concurrent actions on several fronts including deepening of
domestic capital markets, enhancing and scaling up risggatidn instruments, developing infrastructure

as an asset class, expanding the range of financial instruments and greening the financial system. MDBs
have a central role to play in scaling up and reorienting investments in sustainable infrastructéyre as th
are well equipped to address both the demand and supply constraints impeding investments in sustainable
infrastructure.

8.1 Robust public finance foundations

Across advanced and emerging economies, fiscal positions in many cases are under strain.ed advanc
economies, public debt/GDP ratios rose sharply in the aftermath of the global financial crisis and many of
these economies are engaged in fiscal consolidation efforts. In emerging economies, fiscal balances and

debt positions improved appreciably in thecade preceding the crisis, but in a number of them, part of

that improvement has been reversed injpdsts yearsFigure38). Finding the fiscaspace to meet the

large sustainable infrastructure needs will require determined efforts to tap available scope for additional
resource mobilization through tax and expenditure policies. It will also require better use of government
balance sheets. CounttiV ZLOO QHHG WR H[SDQG ILVFDO VSDFH QRW RQO\ W
investment financing needs but also to underpin its ability to catalyze private financing.

Figure 38 Fiscal landscape: challenges and opportunities foreform
Trends in government gross debt, revenue, and expenditure (percent of GDP)
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8.1.1 Expanding the fiscal space through tax and expenditure measures

Advancedeconomies in general already raise substantial revenue relative to GDP but many have scope to
raise more while also improving the revenue structure. Removing excessive and regressive tax
exemptions, taxing negative environmental externalities, and makiaguse of property taxes are some
options. Recent improvements in international tax rules, in relation to Base Erosion and Profit Shifting
and Exchange of Information, can also help by reducing losses through tax avoidance and dviasion
would benefi both advanced and emerging economies. There is scope for rationalizing spending, such as
on subsidies, pensions, and social security. Aging populations make the rationalization of pension and
health spending especially important in advanced economibsidis and social benefits are often

poorly targeted. Only onfifth of total spending on family benefits in advanced economies was means
tested in 2011 (IMF 2014b). More than half of the advanced economies in the G20 can improve their
primary fiscal balace by more than 3 percent of GDP through tax and expenditure measures that
minimize potential adverse effects on growth and equity (IMF and OECD 2015).

Revenues relative to GDP are much lower in EMDCs and there is typically more scope for greater
revenuemobilization through tax reform and tighter tax administration. About half of these economies
have tax/GDP ratios below 15 percent. As part of their efforts to support the Financing for Development
agenda adopted at the conference in Addis Ababa in Jub, #fe IMF and the World Bank have

launched an initiative to help developing countries increase their tax/GDP ratios by a#lgestént

(IMF and World Bank 2015). Recurrent spending on public sector wages, subsidies, and social benefits
typically acount for as much as thregiarters of total government spending in these countries. In many
cases, there is sizable scope for expenditure savings through rationalizing public sector employment and
improving the efficiency of service delivery. There is asope for improved efficiency in investment
spending; an average developing country loses about 30 percent of the value of its public investment to
inefficiencies in the investment process (IMF 2015, Gupta et al. 2014). Capturing the potentially sizable
savings in spending and reallocating resources to better uses requires stronger efforts to improve public
financial management systems, institutional capacities, and the quality of governance.

8.1.2 Carbon taxation: an environmental and fiscal win  -win

In some agas, notably energy, reform of tax and expenditure policies can generate sizable fiscal gains and
improve policy alignment with climate sustainability. The high cost of fdgsllsubsidies was noted in

an earlier section. Globally, direct spending ors¢heubsidies, reflecting domestic prices below

international supply costs, has declined from its peak of around $540 billion in 2013 because of the fall in
petroleum prices and reform actions by a number of countries, but it still amounted to more €han $33
billion in 2015 (Coady et al. 2015). In addition, revenue lost from tax expenditures related to fossil fuels
amounted to about $315 billion in 2015. Almost half of the OECD countries, for example, charge lower
VAT rates on energy products. Also, energyds, when expressed on a-fmerof CO, basis, vary

significantly across fuels and enders. Of the 34 OECD countries, 30 have lower tax rates on diesel than
on gasoline (OECD et al. 2015, OECD 2015€e). Removing these subsidies and tax expenditures and
coarrecting distortive tax differentials would both save valuable fiscal resources and shift incentives
towards cleaner, sustainable energy and more efficient energy use. Equity objectives of such policies can
be met through more effective means and at mowled cost (Flues and Thomas 2015).

The largest distortion in terms of impact on the climate as well as loss of potential fiscal revenue results
from the absence of a charge for the damages caused by carbon emissions from fossil fuels. That failure
to charg for damages amounts to a huge implicit subsidy. These subsidies amounted to $4.6 trillion in
2015 (Coady et al. 2015). Putting a price on emitting carbon is a central element of an efficient strategy to
reduce carbon emissions and shift the incentiwetire towards sustainable infrastructure, but it can also
raise substantial revenue that can contribute to meeting the large infrastructure financing needs. This
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could take the form of levying taxes on carbon emissions or auctioning carbon allowancesmissien
trading schemes. As an illustration, a low initial carbon tax of $30 pelet@0Ould generate fiscal
revenue amounting to more than 1 percent of GDP on average in large emitting cokigiuies30).
Charging more fully for environmental damages can raise substantially more revenue. Calibrating the tax
rate to charge for domestic environmental damages alone could raise revenues of pamuasitDf

GDP on average among the 20 largest emittenrsd more than 5 percent in China (Parry et al. 2014). A
simple and practical way to levy the carbon tax would be to build it into existing fuel excisé talties
are well established in many coungrignd are among the easiest taxes to céllant apply similar
charges to coal, natural gas, and other petroleum products. Underpinned by a clear and credible
commitment to pricing carbon, increases in the carbon tax rate could be phased in to allovwesconom
time to adjust (Calder 2015).

Carbon taxes can be designed to be revenue neutral as well. Depending upon their circumstances and
objectives, countries could opttaise more revenue from carbon taxes and less from other taxes that can
negatively impateconomic performance, such as taxes on capital and labor. For example, revenue gains
from pricing reform to eliminate fossiiliel subsidies would allow advanced economies to halve corporate
income tax. In emerging economies, the gain would be worth eldlbir corporate tax revenues. So

pricing carbon can be about smarter, more efficient tax systems, and not necessarily highemdaras (
2015) The fiscal and administrative case for carbon taxes may be particularly strong in developing
economies, whre large informal sectors may be difficult to reach through broader tax instruments such as
those on income or profits (Farid et al. 2016)

Figure 39 Large revenue potential from carbon emission taxation
Potential payoff froma $ 30/tCO,-e carbon tax (percent of GDP)
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8.1.3 Strengthening sub -national finance and empowering cities

Of the estimated $8illion-plus of needed investment in sustainable infrastructure annually over the next
15 years, upwards of $4téllion will be related to urban areas. Urban finance will thus form a core part

of the financing challengdpx 14). Municipal governments must ingure their fiscal health if they are

to be able t@aise more private financing for infrastructure. Of the 500 largest cities in emerging
economies, only 4 percent are deemed creditworthy in international financial markets and 20 percent in
local markets (Wrld Bank 2013a).

Strengthening fiscal capacities at local levels to finance and catalyze increased investment in sustainable
infrastructure will require action, especially on two fronts. First, local governments need to boost their
own-source revenues,hich are typically low in developing economies. Gignenue generation anchors
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local government finances, including the capacity to borrow, but is also important from the perspective of
accountability for investment. Second, intergovernmental fiscaloalashould be reviewed to

financially empower cities and local governments commensurate with their central role in meeting the
sustainable infrastructure challenge (Ahmad 2015).

Box 14 Meeting the challenge of financing sustainablafrastructure in cities

Cities are at the center of the sustainable infrastructure development challenge. The urban investment neg
massive and financing gaps are large. Meeting the urban infrastructure financing challenge will require strg
coordinated actions across levels of government and with the private sector and external partners both to r
more public financing and attract more private investment. Cities have emerged as an important focus of
infrastructure and climate finance agenda@Q FOXGLQJ FROODERUDWLYH HIIRUWYV D
solutions and share knowledge, such as through the C40 and Compact of Mayors. A report released durin
COP21 meeting in Paris by the Cities Climate Finance Leadership AlRaacedition of cities, governments,
multilateral institutions, banks, and civil society organizatibpsoposed a fivgpronged framework to meet the
challenge cities face in financing needed investments in sustainable infrastructure.

Adopt a financial policy envonment that supports and encourages cities to invest in sustainable infrastructl
Cities are insufficiently empowered financially to play the key role they have in the developmenterhission,
climateresilient infrastructure. National governmest®uld help local governments improve their esemenue

mobilization and also increase the flow of funding from the national to local level in support of sound invesit
through instruments such as grants, matching funds, tax transfers, and prefeantiales. As an example, in

Brazil, a fiscal transfer mechanism known as ICE®I6gico allows participating states to transfer part of thei
VDOHY UHYHQXH WR FLWLHY EDVHG RQ WKH FUHDWLRQ RI SURW
Change Fund targets 10 percent of its funding to go to districts and cities.

Support cities in pricing climate externalitie®National governments and donors can provide financial and
technical support to cities in developing schemes to price climatenaktiess, which would help achieve
sustainability goals as well as raise revenues. As of September 2015, 23 cities, states, and provinces had
carbonSULFLQJ LQVWUXPH QW V-ardRradeRpfogravhXmas- ikt iedtal i i2@icing carbon
emissions by 23 percent by the fourth year of its implementation.

Improve support for urban project preparatiofenhancing local government capacities to prepare investmen
worthy projects could significantly increase their ability to attract fundingeBrpreparation facilities should

develop a stronger focus on supporting cities and incorporating sustainability in projects. As an example, t
Development Initiative for Asia, led by the Asian Development Bank with a number of donors, has ed@duct
project preparation studies for medigzed cities in Asia and 49 of the projects have already attracted almos
billion in financing.

Stream more finance through local institution€hanneling more financing through local financial institutions
will help build local capacity and take advantage of local knowledge. Local financial institutions are often b
placed to assess the creditworthiness of a city. Local institutions can also help with the more decentralized
of some sustainable irfstructure investments, such as households and small businesses with solar panels,
H[DPSOH LV OH[LFRYV (FRFDVD SURJUDP 6XSSR UAnMétiGanBDewaldphiedt O
%DQN DQG *HUPDQ\TV .I: (FRFDVD LV & Rnar@iq Htermexiary XoQoGaVhauging R
developers to use energy efficient and renewable technologies.

Promote innovation in financial instruments and funding modeBevelopmenbank and concessionary capitaj
could support an expanded urban lab netvorklentify and pilot new urban climate finance mechanisms. Son
such labs already exist, such as Climat&& 1V /RZ &DUERQ &LW\ /DE DQG WKH *ORE
Finance supported by a group of donors with private sector participation. Lrablsoaelp to establish standard
and lend credibility to new instruments, as, for example, the Climate Bonds Initiative, the World Bank and
MDBs are doing to promote green bonds and prepare cities for use of this instrument.

Source: CCFLA (2015).
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Two local revenue sources that are generally inadequately tapped but can raise sizable additional revenue
are property taxes and user charges. Even in many more developed economies, property taxes are
relatively underutilized. In OECD countries, revemaised from property taxes ranges from above 4

percent of GDP to well below 0.5 perceRigure40). Besides contributing to local government general
revenues, property taxes can more directly help with the financing of infrastructure, such as through

levies to capture improved land values as a result of a transport or adaptation project. In addition to their
revenue potential, and administrative eas@gared to some other tax bases, property taxes can be
instrumental in promoting equity in public finance. They can also improve the tax structure by reducing

the need for more distortive taxes.

User charges on infrastructuservices such as electricityansport, and water and sanitation, are often

kept well below cost recovery levels, draining public resources, undermining proper operation and
maintenance and efficient use of infrastructure assets, and discouraging new investment. Inadequate
funding formaintenance often associated with low user charges can seriously undermine the efficiency
and sustainability of infrastructure investments. According to one estimate, every $1 spent on preventive
pavement maintenance reduces future repair costs-th9 §aladi et al. 2002). Cities and local

governments in many cases can raise much more revenue from better charging for infrastructure services,
while structuring the charges in a way that protects poor customers.

Figure 40 More can be raised from property taxation to finance large city infrastructure needs
OECD Property Tax Collections, 2013 (percent of GDP)
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Intergovernmental tagharing arrangements in developing economies typically have a high degree of
centralization, with subnational governments heavily dependent on transfers from national governments,
which complicates fiscal management, constrains evedihiness, and undermines accountability at the
subnational level. Tagharing arrangements should be reviewed to align them better with the increasingly
important expenditure responsibilities at the subnational level. Also, intergovernmental tramsfess ca
designed in ways that enhance incentives at the local level to bolsteesaurce mobilization for

investment and produce results, such as through matching and perfolyaaadegrants. South Africa,
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for example, is using grants from its Green FWIO RQJ WKHVH OLQHV 66, ,Q WKH 8
fiscal year 2017 budget proposes a Climate Smart Fund to reward states that leverage federal funding to
cut carbon pollution and improve efficiency in the transport sector (CEA 2016).

National goverments can also support local government capacity to borrow and mobilize private
financing. In the US, for example, the federal government uses preferential tax treatment of municipal
bonds and subsidies and guarantees on qualified state and local botmladogt access to capital

markets at these levels of government. Managed well, such incentives can produce savings in borrowing
costs at local levels that can substantially exceed the net cost to the national government (CEA 2016).
Increased fiscal empasment at the local level needs to be underpinned with efforts to strengthen local
institutional capacities and public financial management systems, including fiscal responsibility
frameworks for sustainable subnational borrowing.

8.1.4 Better use of government balance sheets

Strengthening fiscal positions through tax and expenditure reforms also enhances the scope for using
government balance sheets to finance investment, by expanding fiscal space for borrowing and improving
access to financing and lowering @sst. Countries with lower public debt/GDP ratios have more scope

to use the government balance sheet than those with a high degree of indebtedness. But the scope for
borrowing also depends on what it is used for. Even where the current level of indsbtisdmgh, as is

the case currently with many advanced economies as well as emerging economies, additional borrowing
to finance higkreturn investments, such as in infrastructure, could be contemplated.

Research shows that higher, weldnaged infrastriere investment can have multiplier effects on output

of 2-3 times the size of investment, with the impact likely stronger in developing economies with large
LQIUDVWUXFWXUH JDSV ,0) D &DOGHUyQ HW DO IHGXF DQC
2015). Besides boosting shatn demand, investing in infrastructure bolsters productivity androng

supply (Bom and Ligthart 2014). So good infrastructure investment may Haaalfing, as the public

debt/GDP ratio may not rise as a result of inwestt2 or even decline, with the government balance

sheet improving rather than worsening. Also, the scope for more public investment, and its impact on

economic output, may be greater currently with interest rates at low levels and many economies

experienang sizable slack (Christiano et al. 2011, Eggertsson 2011). Investing in infrastructure would

RITHU EHQHILWY WKDW 3XQGHU FXUUHQW FLUFXPVWDQFHYV ZRXOG |
2015).

Countries must exercise great care in managing tbeiolwing (as well as contingent liabilities) and
ensuring debt sustainability, especially in the current period of fiscal stress in many countries. Debt
sustainability assessments need to take into account {@rgeeconomic impacts of the ddbianced
expenditures and implications for government balance sheets. With the large investments needed in
sustainable infrastructure in the years ahead, with potentially higitdomgreturns in terms of growth
and environmental outcomes, reflecting this per$pedt policymaking will be increasingly important

'HUYLU 6WURQJHU JXLGDQFH RQ WKHVH LVVXHV IURP LQWHUC
WKHLU RZQ SUDFWLFH DQG DGYLFH WR FRXQWULHV ZRKOG EH KHC
this context.

8.2 Mobilize private finance

Going forward the bulk of financing needs will have to come from the private sector. Leveraging private
financing for sustainable infrastructure and lowering its cost will require much innovation in finance, to
tap large pools of private savings held by the financial system. Technological innovation expands
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possibilities for sustainable development; financial innovation will be important to capturing those
(PisaniFerry 2015). Public policy can help mobilize ragrivate financing in two important ways: by
supporting the development of domestic capital markets; and by addressing specific constraints to private
financing of infrastructure, and especially sustainable infrastructure, including through promotion of
innovative finance.

8.2.1 Augment long -term finance for greenfield projects

Longterm private finance of the kind that supports infrastructure investment is relatively scarce in
developing countries. This reflects both limited lgegm lending by the banking sgm and a lack of
development of other capital market institutions such as markets for bonds, equity abdclesbt

securities, insurance and investment companies, and pension fundsetrorfinancing is particularly

scarce for smaller companies. KH PHGLDQ GHYHORSLQJ FfRKKidabitbtassePDOO ILUPV
ratios are 1 percent, compared to 7 percent in-imigbme countries (World Bank 2015c). Domestic
markets for longerm capital are relatively more developed in middimme countries. Ftiver

development of domestic capital markets will be pivotal in meeting the infrastructure financing
requirements in these countries. Domestic capital markets will need to provide well over half of all
private financing for infrastructure in middiecomecountries (Bielenberg et al. 2016). Investment in
sustainable infrastructure, such as renewable energy, will involve a more diverse range of domestic
investors, with more engagement of local governments and smaller investors. Domestic capital markets
will need to play a larger role in meeting the needs of these investors.

Countries have taken different approaches to promoting the development of domestic capital markets and
infrastructure finance, ranging from centralized approaches involving heavy radiafarge official
development banks and direct measures such as directed and subsidized credit to more decentralized
approaches seeking to foster development of a broader range of public and private capital market
institutions. A key lesson of experienisghat while capital market structures may differ, success
fundamentally depends on a common set of reforms that address underlying market, policy, and
governance failures (s&ox 15 contrasting Brazilian and Indian experiences). Such reforms include
policies that promote macrofinancial stability, a contestable banking system with sound regulation, a legal
and contractual environment that protectester and property rights, financial infrastructures that limit
information asymmetries, and institutions that counter political capture and otféedlis of weak

governance. Underpinned by a solid policy and governance frameworkowiatd developm@ banks

can play a useful role in addressing financial market institutional and financing gagssomplement

rather than hamper the growth of other financial institutions (World Bank 2012). Also, governments can
facilitate the development of lorigrm caporate securities markets by developing the market for long

term sovereign debt. Policies that promote foreign investment can help as well, both in developing the
domestic capital market and in boosting capital inflows.

Broadbased development of capitabrkets will be essential to meeting the infrastructure financing
needs, to enable matching different pools of capital with the differentatigkn characteristics of
infrastructure investments and stages of the infrastructure project cycle (OECD Z@&Special
characteristics of infrastructure investment make its financing more challenging. Infrastructure investment
typically involves large upfront costs and long payback periods, with risks highest in the initial
construction phase of the projecin&ncing sustainable infrastructure projects can be still more
challenging, as they can require higher upfront capital and longer payoff periods. Given thegamsk
characteristics, equity capital from project sponsors and lending by banks (whichdaeeessary
expertise and can structure financing more flexibly) can be expected to play a larger role in financing
greenfield infrastructure investments and the construction phases of projects. Bonds and especially
institutional investors that seek lewrisk and stable loatgrm returns can contribute more in financing
brownfield infrastructure investments and the operational phases of projects. Projects at an operational
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stage, when they begin to generate positive cash flows and there is greatdy @drtat costs and
returns, also offer opportunities for recycling the initial equity and debt financing and for securitization
(Bhattacharya et al. 2012).

Much of the responsibility for developing domestic capital markets rests with national authorities
international cooperation and collective action can help. MDBs have an important role in providing
support, through advice on policy and institutional reform and through structuring financial support and
credit enhancement for lorigrm projects suchs infrastructure in ways that promote participation by
private and institutional investors. The G20 also has taken initiatives to promote markets-ferriong
finance, with a focus especially on boosting finance for infrastructure. It has endorsedraplantto

support the development of local currency bond markets. In implementation of that plan, multilateral
institutions (including the IMF, OECD, and MDBSs) have prepared a shared diagnostic framework for
advice to countries and mechanisms to cootditteeir technical assistance (G20 2013). The G20 has also
endorsed a set of highvel principles prepared by the OECD designed to promotetlrnginvestment
financing by institutional investors (pension funds, insurance companies, investment corypealsies/
(OECD 2015g). Globally, pension funds hold around $35 trillion in assets, but only 1 percent of those are
allocated to direct investment in infrastructure (OECD 2015h, Inders$tamcrt 2014 Governments,
particularly in many middiéncome counies (such as Chile, Colombia, and Mexico), heavily regulate
investments by pension funds, which often have the effect of discouragingetomgnd crosborder
investment in assets such as infrastructure. The G20/OECD principles aim to assist countries in
addressing tax, regulatory, project pipeline and other institutional constraints#etongomestic and
international investment by these investors.

It is important to ensure that financial market regulatory reform in the wake of the global finaisigal c
does not have the unintended effect of limiting loeign financing for investment and cressrder flows

to developing countries. It is important to avoid regulations that exacerbate the reduction in such
financing already occurring as a result d 1) N V £riSifkaéveraging. For example, there is concern
that Basel Ill regulation of bank capital, leverage, and liquidity discouragesdomgcorporate and

project finance loans by making such lending costlier for banks compared ttesholbars and

mortgages. Lending to riskier sectors, such as infrastructure and green technologies, and locations, such
as developing countries, could be impacted more (G30 ZDi&)e are similar concerns with aspects of
(8TV QHZ 6ROYHQF\ ,, WhaaceldonprhieX OHe\E20Qds te€oyhized the need to address
such potential implications in its further work on financial sector reform, supported by relevant
international organizations.

Bank finance will remain crucial to financing greenfield infradinoe, particularly in the early and higher
risk stages. This will require a central role for bangarticularly local banks in developing countriéa
providing early stage funding (World Bank 2014).

Domestic private sector banks can play an importdatfinancing sustainable infrastructure projects.
Typically, banks provide the most important source of debt for sustainable infrastructure projects, either
as the lead arranger makingl@ans or participating through syndicatedddns (OECD 2013). B#is are

also often best placed to assess local project and sovereign risks and to provide lending in local
currency*? In the renewable energy sector, banks, private equity funds, project developers and utilities
can also play a role recycling debt and egaépital for sustainable infrastructure projects. Having

invested in the early riskier stage of the project, these investorsthe Sn LWK ELOOLRQV RI GRO
of mature operating wind and solar assets that earn a predictable return and wtheim ¢ensold to

long-term, more riskaverse institutions, such as pension and insurance funds. The returns from the sales
can then be reinvested into developing and constructing new sustainable infrastructure projects (UNEP
2015b).
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Box 15 Developing domestic markets for infrastructure finance: models and supporting policies

What models should countries employ in developing domestic markets for infrastructure finance? A recent s
Climate Policy Initiative (CPI) examines thgsiestion by reviewing the experience of Brazil and India, two midd
income countries where strengthening domestic capital markets will be key to meeting their large infrastructt
financing needs. Brazil has a highly centralized model with a strong geveld bank (BNDES). India has used 4
more decentralized model, with a diverse set of public and private institutions. The study reviews experience
wind energy projects in the two countries to examine how the different models performed.

The study find that while theory suggests certain potential benefits and drawbacks of each model, the exten
which these actually materialize depends greatly on the broader policy, regulatory, and governance context.
countries, potential and actual outcordéfer significantly (see table). The choice of the financing model matter
but the model needs to be supported with policies and governance to optimize benefits and minimize drawb
largely because of deficiencies in these supporting framewlakstte two countries have similar outcomes in so
important respects despite the differences in their financing models: for example, the public sector dominate
infrastructure finance in both countries, and leverage and financial innovation are low.

Thedevelopment bank model can do more than has been observed in Brazil. Complementary policies identi
the study that can improve the model include: focusing BNDES support on projects that provide large social
environmental benefits and requirefitmding for economic viability; introducing guarantee instruments to bette
allocate construction risks; easing regulatory restrictions on proceeds from refinancing to promote a refinang
market; and improving sector policy frameworks, especially itosgother than power that have seen less refor
(e.g., water companies in Brazil have a regulatory risk premium of 5 percent due to uncertain concession po

A key challenge facing India is the high cost of financing, which raises the cost of renewable energy by up tg
compared to advanced economies. Some policy improvements identified to lower costs include: having the |
sector absorb more of thisks it is bettetpositioned to take on, e.g., d@fike risks; and improving facilities for
construction finance, refinancing, and hedging foreign exchange risks. Actions in these areas need to be un
by broader improvements in the regulatory amstifutional framework governing investment and finance.

BRAZIL: National Development Bank Driven INDIA: Multiple StateOwned and Private Institutions
Potential Benefits Observed Benefits Potential Benefits Observed Benefits
f Greater financial f Centralized model fell short of | f Greater financial f Limited but improving impact
and administrative realizing full potential benefits innovation on financial innovation
efficiency- scale f Some financial and f Participation by more f More investors participate in
economies administrative efficiency gains,  financial institutions and infrastructure finance, but
f Effective including clarity in rolesand private inveors manyare stateowned, so
contribution to eligibility criteria and access to| f Reduced government relatively limited gains in
multiple government  low-cost financing, but these di  interference and other diversity
policy objectives not appear to have reduced governance issues f Unclear evidence on reduced
f Improved financial credit risk and overall cost of | f Smoother integration of  government interference
system liquidity infrastructure international f Stronger role of international
development finance development finance but may
primarily reflect greater need
Potential Drawbacks Observed Drawbacks Potential Drawbacks Observed Drawbacks
f Reduced investment f Low BNDES interest rates f Higher cost to the f Relatively highcost system;
due to crowdingut limited opportunities for system examples of high
f Prolonged high international investors, loAg f Uneven investment administrative costs affecting
interest rate term commercial bank lending, across sectors projects
environment and financial innovatin f Restricted usef pure f In general, evidence finds that
f Governance issues f Inconclusive evidence on project finance models potential drawbeks are
due to concentration  prolongation of high interest f Reduced leverage of actually likely in Indian context
of decisionmaking rates projects leading to more
f Concentration of authority risk seeking by investor:

increased potential for
governance failures and
suboptimal investments

Source: Sahoo et al. (2015)
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As many governments move towards auctions for awarding tariffs and power purchasing agreements for
renewable energy projects, it is likely that banks will begin to play a pieogal role in the project cycle

before financial closure on the project rather than mostly being involved after (UNEP 2015b). For
HIDPSOH 6RXWK $IULFDYV 5HQHZDEOH (QHUJ\ ,QGHSHQGHQW 3RZH
(REIPPPP) requires bidders to subbank letters stating the financing was lockedin effect, this

outsources due diligence to the banks and had lenders take on a higher share of project development risk
since they are providing financing before the project has been developed (Ebeaha2@¥4). It also

gives banks a more strategic role, since the higher return they demand from the project, the lower the

chances that the project will win the auction (UNEP 2015b). For the government, it solves that pernicious
problem of actions resul) J L Q-EO®DO "~ RITHUV WKDW QHYHU UHDFK ILQDQFLDO

8.2.2 Enhance and scale up risk mitigation instruments

Sound structuring of risks is essential to creating the right incentives for the private sector and enabling
private sectorifance. This requires carefully constructed contracts that apportion risks to the private
sector that should be borne by the private sector. In addition, risk mitigation instruments and credit
enhancements are typically needed, given the very high umtiertain the early stages of the project and
the lack of creditworthiness of project entities. In particular, construction risk is a major barrier in
EMDCs. Contractual agreements such as a turnkey construction contracts can be used as a risk mitigation
instrument, but for large complex projects, contractors are unlikely to agree to a turnkey construction
contract, or lenders may require additional assurances. Construction guarantees or first loss protection
through mezzanine financing may therefore be edetlo preserve incentive compatibility, guarantees

can be extended for a fee (for example as in the case of the UK Guarantee Scheme for infrastructure
projects) and by charging higher interest rates for mezzanine financing.

Private investors also ofteeed guarantees against policy and demand risks. Partial risk guarantees are
the appropriate means to deal with such risks, but in practice investors often ask for excessive credit or
cash flow guarantees. Excessive guarantees entail significant coggtvémments and undermine
incentives for cost minimization. In such circumstances pure government procurement is more effective.
As discussed below, MDBs have a comparative advantage in extending guarantees through their honest
broker role. While MDBs ha attempted to extend guarantee programs for some time and new initiatives
are being taken, the overall volume of guarantees remain modest and more work is needed to establish
replicable and scalable models.

Guarantees are well suited to sustainable stfuature because they can be precisely targeted and adapted

to policy risks (CPI 2013}-or example, when Spain and Italgruptly lowered feeth tariffs for

renewables (Gehle 2014), there were increases in the perception of policy risk globallyintRésshat
FKDQJHV LQ SROLF\ VXSSRUW FDQ LQFUHDVH D SURMHFW(TV ILQDQI

While potentially exposed to higher policy risk, sustainable infrastructure should be less vulnerable to
climate risk than traditional infedructure, lowering the lontgrm risk profile of the investment.

Therefore, some guarantees for sustainable infrastructure could be priced lower than guarantees for
traditional infrastructure based on the lower climate risk. Differential pricing couldradsntivize the
private sector to invest in sustainable infrastructure, particularly if backed by guarantees. Guarantees
make it possible for riskverse investors to participate in a project they might otherwise avoid and learn
from the experience. Guartees cost money, so the goal is that the project goes well and investors would
not need them the next time. There are limitations to how much MDBs can expand guarantees due to
equity capital restrictions (Gehle 2014eally, however, MDBs would not né¢o continuously expand
guarantee allocations because, as investors become more familiar with the asset class, they will
appropriately price the real risk profile of these investments.
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Guarantees and credit enhancements are particularly important fileimdome countries where
SHUFHLYHG ULVNV DUH W\SLFDOO\ JUHDWHU WKDQ DFWXDO ULVNV
bank loans in OECD countries are only slightly higher than inR@EED countries. Based on a sample

of over 5,000 projedinance loans from 1982013, default rates in OECD counties were 5.7 percent on
average compared to default rates in+®H&' FRXQWULHV RI SHUFHQW ORRG\TV
default rates, many funds only allow investment in OECD countriesasge much higher rates for

financing in noROECD countries. As a result, good projects do not get the financing they merit from
risk-averse investors. Development bank guarantees provide a bridge to overcome these fears, pulling in
private sector financtfor projects that otherwise would not occur. All of these changes would have the
long-term effect of encouraging the private sector to finance more sustainable infrastructure in middle and
low income countried with and without guarantees.

8.2.3 Developing in frastructure as an asset class

To better tap the large pools of capital held by institutional investors, infrastructure needs to be better
developed and promoted as an asset class. The steadgidongeturns and risk diversification

opportunities offeredby infrastructure assets are features that should be attractive to these investors. Yet,
their commitment has been low, and also narrow in terms of investment modalities, mostly taking the
form of equity (typically unlisted equity) on a project basis. hi&pped potential for bond financing by
these investors is large, especially when projects reach an operational phase (Ehlers 2014). Developing a
strong pipeline of sound and bankable projects, standardizing project templates where possible, and
improving the flow of information on projects to investors are essential to enhancing the profile of
infrastructure as an asset class. So are regulatory and institutional frameworks for private investment in
infrastructure that provide policy clarity and redusk.riThis underscores the importance of

strengthening project preparation and improving the private investment climate, including upgrading
frameworks governing PPPs and public procurement and reflecting sustainability criteria in projects and
these framewdks, as discussed in earlier sections of this paper. Multilateral development banks have an
important role in supporting countries in these efforts. The new Global Infrastructure Hub established by
the G20 can also help, especially as a platform for krdiyel@nd information sharing on project

preparation and project pipelines and connecting potential investors with opportiBokes).

With strongercapital market structures, and as investment in infrastructure bonds grows, trading in these
bonds can enhance their liquidity and lower risk. Issuance oflaasslkedd securities for infrastructure

assets could further develop the market for infrastracigran asset class. Securitization could help

diversify and pool risks better, create instruments to match the different risk appetites of investors, and
increase liquidity. The European Investment Bank has recently launched a renewable energy ptatform fo
institutional investors (REPIN) to offer repackaged renewable energy assets in standardized, liquid forms
to institutional investors (CPI 2015b). Improved underlying policy and institutional frameworks, greater
clarity on the riskreturn profile of susiaable infrastructure projects, and financial innovation could

position infrastructure assets better in assessments by rating agencies.

Once infrastructure projects reach the operational phase and provide a reliable income stream, there is
potential to cowd-in institutional investors. This is because many institutional investors prefer lower risk
assets with a steady income streaastage the infrastructure projects can reach at the operating phase.
Moreover, selling infrastructure assets to instituididnvestors at the operating stage allows banks to free
up their balance sheet and reinvest in the earlier risky stage of new sustainable infrastructure projects.
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Box 16 Global Infrastructure Hub

In November 2014, the Globhifrastructure Hub (Gl Hub) was established by G20 countries as part of the G
Infrastructure Initiative. The aim of the Gl Hub is to improve quality and quantity of public and private

infrastructure investments, working in a formal partnership wighQECD, the World Bank Group and other
multilateral development banks. In particular, the hub aims to lower barriers to investment, increase the
availability of investment ready projects, help match potential investors with projects and improve potiny de
Its mandate includes:

f '"HYHORSPHQW RI D p.Q RZdevwiepdknbwl®dgeRshaNng network in order to provide
information on current financed infrastructure programs

f Addressing key data gapsto review existing sources of project and procwatiinformation and consider
how data is and could be used to improve the efficiency of infrastructure markets.

f Promotion and prioritization of G20 Leading Practices:to draw on the G20 Leading Practices on
Promoting and Prioritizing Quality InvestmentQatG RWKHU ZRUN RQ pVWDQGDUGL]
voluntary codes on procuring quality infrastructure as well as model processes for project identificatior
preparation and procurement, including documentation.

f Capacity Building: to build the capacitpf the public sector to undertake procurements. Divisive initiativg
such as establishment of a virtual network of PPP Centers from around the world, partnering with Chi
the European Bank for Reconstruction and Development

f Development of consolidategbroject database:to ensure that there is a comprehensive, open source pr
pipeline database. Building on existing work, find a solution to present the pipeline in an open source
database and also to manage risks around the identificationoificspeojects in this database.

Established with a budget of A$50.8 million over the period 22089, the hub expects to become an indepen
of data and analysis of the global demand and opportunities for infrastructure investment as wedddrésdp
blockages to infrastructure development through development of tools and insights to assess country leve
infrastructure environments.

Source: Global Infrastructure Hub (2016)

This sequencing of private capital into sustainable infrastructure projects reveals that the financing from
institutional investors will be largely in brownfield projects. However, there may also be scope to increase
some institutional investment in greetd infrastructure in either project bonds oringesting along

with other entities such as local banks, NDBs or MDB in a syndicated loan.

Investments in infrastructure by institutional investors have traditionally been in equity vehicles in
advanced eamnomies (Ehlers 2015). However, over the past decade there has been a shift in allocation of
assets towards debt (bonds) and away from equities (Bielenberg et al. 2016). This trend was accelerated
by the global financial crisis. For instance, equity peakelb per of project finance in 2008 and is closer

to 10 percent (Croce and Gatti 2014). Moreover, the little institutional investment there is in infrastructure
tends to be on a project basis, which limits the scope for such investments to thosesimithstbe

expertise to assess specific infrastructure risks and leads to higher transaction costs (Croce and Gatti
2014). Developing opportunities for institutional investors to scale their investments in sustainable
infrastructure using debt financinglintherefore be particularly important (Croce and Yemo 2013).

This will require developing infrastructure as an asset class. Success here will provide institutional
investors with longerm inflation protected returns (Croce and Yemo 2013) that can h&tp ma
LQVWLWXWLRQDO LQY H ¥R Bs\pilyddiR 6y pensidrufimdsith StableOnicdthe H V
streams. Sustainable infrastructure assets also tend to have a low correlation of returns with other asset
classes, another incentive for institutdmvestors as they seek to diversity their investments to minimize
risk (Deau 2011).

Developing infrastructure as an asset class will require a pipeline of sustainable infrastructure projects and
a better understanding of their risk/return profiles. i&eimg this will allow for an expansion of debt
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financing vehicles such as green bonds tied to sustainable infrastructure projects. For instance, green
bonds backed by a suite of sustainable infrastructure projects diversify risk and can be tailorednt® mee
needs of institutional investors (Croce and Gatti 2014). This underlies the need to develop appropriate
financing vehicles for institutional investors, particularly debt instruments such as bonds. Such
instruments should also be of the same durattothhe underlying infrastructure to avoid reinvestment risk
(Inderst 2010).

Better understanding the risk/return profile of sustainable infrastructure projects will also allow credit
ratings agencies to assess bond risk. This should also enable incliegs¢ios by institutional

investors consistent with their fiduciary duties as fund managers. A large enough sustainable
infrastructure bond market will increase liquidity and allow trading of such bonds, reducing the risk that
otherwise arises from direboldings of longterm illiquid infrastructure assets.

Despite the opportunities of infrastructure as an asset for institutional investors, allocation remains low.
For instance, only around 1 percent of pension fund assets are allocated to infrag@iDDe2014).

This points to a range of barriers that are preventing increased investments by institutional investors in
sustainable infrastructure assets. One of these is a lack of investor confidence in the underlying
governance and investment environirien infrastructure assets, particularly in EMDCs, where

sovereign risk is higher (OECD 2014b). This is important for a number of reasons. For one,-tkentong
illiquid nature of infrastructure projects can make it difficult for investors to exit tmkahat short
QRWLFH $V D UHVXOW SROLF\ XQFHUWDLQW\ DQG ODFN RI FRQILG
institutions negatively affect perceptions of risk and ultimately the willingness to invest. This risk can be
somewhat mitigated with a ligtdibond market that allows trading and easier exit. Second, the risk of
infrastructure projects defaulting is affected by the underlying investment environment. Where default
risks are higher, the cost of finance from institutional investors will go upeaisks could be such that
institutional investors are unwilling to invest, given their relatively conservative risk profiles.

Countries also need robust capital markets that can issuebasketl securities for sustainable
infrastructure assets (OECID14). On the regulatory side, recent initiatives such aseskd solvency
standards, negatively affect the ability of institutional investors such as pension funds to hold less liquid
infrastructure assets.

Another barrier is the absence of high qyadihd objective data on returns from classes of infrastructure
assets, which prevents benchmarking by institutional investors (Croce and Yemo 2013). This prevents
investors from correlating the risk of investing in sustainable infrastructure assetshaitipatiential
investments, undermining the ability to increase allocations to infrastructure assets in ways consistent
with underlying fiduciary duties.

When it comes to sustainable infrastructure as an asset class, clear and objective standardsithat deter
what constitutes sustainable infrastructure are also needed. Some initiatives are underway to address this,
such as the green bonds indices developed by MSCIO/Barclays, but more consistent and widespread
adoption is needed.

As the below graph showBigure41), success in addressing these barriers and developing sustainable
infrastructure as an asset class could lead to a significant increasanicirig from institutional investors.
According to Bielenberg et al. (2016), private institutional investment in infrastructure could reach $1
trillion to $1.5 trillion a year, up from current levels of $308400 billion a yeat?
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Figure 41 Potential annual incremental institutional investment
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Source: Bielenberg et al. (2016) using Preqin Global Database (2015)

8.24 Options for expanding the range of financial instruments

Increasing the flow of private capital into sustainable infrastructure will require developing new and
innovative financial instruments that can respond to the requirements and capabilities of different
investors. For example, institutional investors saslpension funds and insurance companies may not be
able (or willing) to do the extensive due diligence required or to acquire the specialized knowledge
associated with sustainable infrastructure. Nor do they favor-dedade investments that can keep

capital tied up for years. Private pensions, which represent more than 17 percent of total global AUM,
must generate consistent returns to meet their ongoing obligations to pension holders.

Innovations in financial instruments could expand the range o$timent options, improve risleturn

profiles, help reach a wider investor base, and channel more resources to sustainable infrastructure.
Instruments such as green bonds and YieldCos use familiar financial instruments to enhance capital flows
to sustainatd infrastructure. Green bonds and YieldCos already have shown a promising uptake. Debuted
in 2007, the green bond market has grown rapidly in recent years, with outstanding issues estimated at
more than $65 billion in mi@015 (CBI 2015). The year 2014 s#we first issuance of a green bond by

an emerging economy at the municipal level, by the city of Johannesburg. YieldCos are publicly traded
companies created by a parent company that bundle operating infrastructure assets to generate predictable
cash flows that are then paid out in dividends to shareholders. In the United States and Britain, YieldCos
raised $4.5 billion in 2014. Strengthening the institutional structure underpinning the sustainable
infrastructurelinked-instruments such as green bonds |&@®s, and green ETFs can help promote their
further growth, including platforms for their listing on exchanges and market value indices.

Green bonds have had a favorable reception from investors who see them as a good way to achieve
marketcompetitive ratirns while incorporating climate change as part of their institutional missions.
They resemble fixed income securities and are tradable. This could further incentivize investment by
long-term institutional investors and support the development of sustiinéastructure as an asset
class.

Green bonds and YieldCos also reduce risks associated with infrastructure investments. For instance, the
credit risk associated with green bonds is typically lower than that of similar project bonds because that
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risk is assumed by the issuing entity and not by the cash flows from the individual project. Given these
lower risks, greetbond yields tend to be on the lower end of the spectrum as well. YieldCos, on the other
hand, reduce risk by pooling projects, thus hgpnstitutions to diversify their investments.

$QRWKHU RSWLRQ LV WR DGDSW WKH IXQGLQJ PRGHOV 3/DQG YDO
finance railways, metros, and highways. This model seeks to capture the additional value created by
infrastructure though impact fees, special assessment districts, or tax increment financing. In essence, this
allows infrastructure to be financed based on its ability to raise the value of the surrounding land once it is
built. Similar models could be desighéor sustainable infrastructure; if adaptation infrastructure were to

make a community safer from flooding and increase property values, for instance, this value could be

used to finance the upfront investment. This could also be a powerful way to ptoaneteoriented

development in urban settings, since transportation infrastructure almost always increases the value of
adjacent land.

While adopting and scaling up the range of financial instruments could be helpful, doing so does not
significantly alte the riskadjusted returns for sustainable infrastructutiee primary metric upon which
portfolio managers are judged. Investors will stay away until these returns are shown to be as good as
other options.

Another challenge is to develop finandiagtruments that respond to the growing need for ssaalle
infrastructure. This need has been rising due to the current trend of decentralization of infrastructure
services such as water services and electricity (Perera et al. 2015). This is espeaialbetin emerging
and developing countries where srsdhle infrastructure is a critical element of economic development
(Perera et al. 2015). As a restitte composition of the investments, financing flows, and infrastructure
owners are likely to beupstantially different between traditional and sustainable infrastructure, even
though the total volumes of financing may not differ much (Bielenberg et al 2016). This will require
working with a more diverse set of infrastructure owners that are notiglstabcreditworthy entities

such as large corporations or central governments, but are smaller (and sometimes legsrtrgpit
entities such as households, mided industrial companies, and emerging economy cities. In addition to
the challenge of fiancing less credit worth entities are the higher transaction costs arising from the need
for project preparation, due diligence and structuring many smaller projects (Perera 2015).

For example, power is traditionally provided by a centralized grid firhbgehe government and

operated by a utility. Renewable energy development, on the other hand, is efjgd affd financed by
individual households or communities. In poor rural areas in countries such as Kenya and Tanzania, a
significant share of nevwural electrification is being financed by people making only a few dollars a day.

Developing new financial instrument to address these challenges will be needed. This could include
bundling multiple projects in order to achieve scale and drive dowrvéralbcosts (Perera 2015).

Innovation will also be needed to finance a more diverse set of investors in sustainable infrastructure
compared to traditional infrastructure, including many smaller and often less creditworthy investors, such
as in solar engy. In rural Kenya and Tanzania, for example, a significant share of new rural
electrification is being financed by leilncome households. New models will be needed that contain
transaction costs and offer adequate-adjusted returns for investing in athdistributed assets,

including possibly bundling multiple projects to achieve scale (Perera et al. 2015).

8.2.5 Strengthen financial regulatory standards and codes

Address the negative impact of financial regulation on the incentive to invest in sustainable
infrastructure.Regulations on investment limits, capital adequacy, and reserve requirements, the
valuation of assets and liabilities and limits on foreign investment can discourage investors from making
longerterm and crosborder investments in sustable infrastructure.
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JRU HIDPSOH %DVHO ,,, UHJXODWLRQ RI EDQNVY FDSLWDO OHYHU
mismatches in the maturity of assets and liabilities, which makes it harder and more expensive for banks

to issue longerm debt, sch as project finance loans. Solvency Il is an EU directive that codifies and
harmonizes EU insurance regulation which largely concerns the amount of capital EU insurance

companies must hold. This regulation treats f@rgn investments in infrastructuas of similar risk to

long-term corporate debt or investments, requiring higher capital ratios which degrading return profiles.
Further, governments tend to use cash accounting standards that do not differentiate betversn long
investments that add vaand neaterm consumption. These policies may not favor infrastructure

investments that realize returns over a longer time horizon.

Uncertainty around tax policies, particularly in middle and-ioeome countries, has a depressing effect

on infrastructee investment because it makes it difficult to project {@rgn net cash flows; in addition,

tax policies may not be structured to reward lortgem investment choices or reflect the lower climate

related risks associated with sustainable and resifiématsiructure. The outlook for tax policies that

support sustainable infrastructure is unpredictable and many current initiatives, such as support for
renewables, are shew HUP $V RQH LQYHVWRU WROG XV 37KLV W\SH RI XQFF
going into certain countries where it is extremely hard to separate politics from regulatory action.

Investors find it difficult to assess the changes of regulatory changes and how those changes may impact
WKHLU SURMHFW 139 ~

Standardize and harmonizep@rting of climate change risk§here is a lack of consistency of reporting

on financial reporting of exposure to climate risks and where this reporting happens, it is usually on a
voluntary basis and lack of consistency in reporting requirements makesiéson across industries

difficult. The Carbon Disclosure Project seeks to aggregate and standardize reporting by companies of the
physical, regulatory and legal risks posed by climate change. Australia, South Africa, France and the
European Union havdss moved to require disclosure of environmental risks, however, each country
requires different levels of reporting, some are mandatory, others are voluntary.

Strengthen voluntary private sector commitments to support and invest in sustainable intrastruct

While public policy actions and the strengthening of the financing architecture will play a central role in
enabling private investment and promoting more sustainable approaches, voluntary private sector actions
can play an important complementaryerodbome progress on voluntary actions is already being made

such as the Business Leadership Council initiative and the World Wide Fund for Nature Climate Savers,
where investors are choosing to invest more in sustainable outcomes. UNEP estimates boairsessh

led voluntary efforts will reduce global greenhouse gas emissions by 0.63 GtCO2e in 2020. In addition, in
July this year the White House launched the American Business Act on Climate pledge, where 13 of the
largest U.S. companies representing aketacapitalization of over $2.5tn pledged to invest at least

$140bn in new low carbon investment and more than 1,600 megawatts of renewable energy, including
companyspecific goals to cut emissions as much as 50 percent, reduce water intensity asibuch as
percent, purchase 100 percent renewable energy and pursue zero net deforestation in supply chains. Later
this year, the White House plans to mobilize more companies to pledge such voluntary actions. At COP21
in Paris, more than 114 companies set emissduction targets and Goldman Sachs announced that by
2025 it would invest $150 billion into clean energy projects and technology.

Such voluntary private sector action is important in terms of the additional financing it can bring to
achieving sustaindd outcomes, including in infrastructure such as energy and transport. Voluntary
private action can also have important demonstration effects, creating conditions that lead other
businesses to making similar commitments and can stimulate further goveauti@mto reducing
greenhouse emissions.

In the G20 context, the B20 can play an important leadership role in replicating the U.S. approach and
catalyzing voluntary commitments from businesses in other G20 countries. The B20 has been actively
engaged ifbringing private sector perspectives on the policy actions that governments can take to
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increase private sector financing of infrastructure (B20 2014). Largely absent from the B20 agenda on
infrastructure so far has been the issue of sustainability andteliresilience.

8.2.6 Greening the financial system

*UHHQLQJ WKH ILQDQFLDO V\VWHP VHHNV WR VXSSRUW WKH 3DULYV
consistent with a pathway towards low greenhouse gas emissions and-dlrilteL OLHQW GHYHORSPF
(UNFCCC 2016). Already, work by UNEP and the Casirandjan Commission have begun to explore

reforms to financial system to align its incentives and investments with achieving climate and broader
sustainability goals (UNEP 2015c, Canfin and Grandjean 2015).

Greening the financial system is aimed at achievindgdlh@wving goals:

x Facilitating the low carbon transition: such as by incorporating climate risk into financing
decisions.

x Ensuring Financial Stability: given the risk that climate change could present to financial
stability. Responding to this is withihé mandate of financial regulators and central banks.
Effective prudential responses to such risk should also increase the allocation of capital towards
climatefriendly infrastructure and away from carbon intensive investments.

X Supporting the developmeot innovative green institutions and instruments: such as green
investment banks and green bonds.

Responding to Climate Riskhe most significant reform that will more closely align financing decisions
with climate change sustainable development neettsrequire the financial sector to better account for
climate risk. An appropriate accounting of climate risk by the financial sector should increase the
attractiveness of climateslated infrastructure and reduce that of fossil fuel investments.

Box 17 What is climate risk?

There are three broad channels through which climate Change can affect financial stability (Farid et al. 2
Physical RisksDamage from climate and weather related events that could damage propertypbitidideu

Liability Risks. Impact that could arise if parties who have suffered loss and damage from the effects of cl
change seek compensation from those they hold responsible.

Transition Risks.Financial risks from the structural economic adjustntert lowcarbon economy could result
in re-pricing of a range of assets and commodities.

The main neaterm climate risk is from the transition riskhe physical risk will manifest in the medium

term and the liability risk will follow. A potentiallgignificant financial cost arising from transition risk

and the decarbonization of economies is the potential for stranded a&3&8& HWV WKDW ORRVH YDC
be used due to their impact on the climate such as investments in fossil fuel resolresscaat, oil and

gas extraction or in entities that use fossil fuels (i.e. utilities, chemicals, metals). In fact, the carbon budget
implied by a two degree climate goal could mean that 30 percent of global oil reserves, 50 percent of gas
reserves and aund 80 percent of coal reserve will be unusable (Ekins 2014). On the investment front,

WKLV PHDQV WKDW DSSUR[LPDWHO\ SHUFHQW RI GHFODUHG UHYV
and gas companies are potentially subject to being stramdied a 2 degree world (CTI 2012).

The extent and speed of the transition risk will shape how the financial system responds to the losses from
holding stranded assets. The value of potentially stranded assets is estimated at approxinthtady one
of global equity and fixedhcome assets (PRA 2015, Covington and Thamotheram 2014). To better
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XQGHUVWDQG ZKDW VXFK DQ RXWFRPH PLJKW PHDQ IRU WKH ILQDC
WHVWHGY DJDLQVW GLIIHUHQW 206) DAQruunivd fRr@uchViskthawshoulg vV )DUL G
alter capital allocations away from economic sectors where transition risk is highest and into sustainable
infrastructure investments.

To be effective, accounting for climate risks needs to be done by all rebstars, including financial
intermediaries such as banks, securities markets and institutional investors as well as by those actors and
institutions regulating financial markets, including credit ratings agencies, regulatory and supervisory
bodies and a&ral banks.

Disclosing Climate RiskOne approach to incorporating climate risk into financing decisions is to require
disclosure by investors and companies of their exposure to such risk. Bank of England Governor Mark

Carney has emphasized that suchgparency will be essential if the financial market is to react

efficiently to climate change risks (Carney 2015). Blackracd KH ZRUOGTV ODUJHVW LQYHVW
$4.6 of AUM- KDV QRWHG WKDW WKDW 3JUHDWHU WUDIQikey2adHQ F\ R1 FOL
a gradual discounting of companies assets exposed to climateanskincrease the value of those most
UHVLOLHQW WR WKHVH ULVNV "~ %ODFNURFN

Climate risk disclosure can also reinforce the impact of climate policies and thidratowards a low

carbon economy (Boissinot et al. 2015). Such disclosure could create a useful feedback mechanism
between policy and markets, giving policy makers greater information on business exposure to risks and
how they are managing these riskbjch can help policy makers make more informed and targeted
decisions (Carney 2015).

There are already various voluntary principles developed by the private sector that recognize the
importance of disclosing exposure to climate risk (and the impactstairsability more generally). The
Principles for Responsible Investing (PRI) established in 2006 comprise six voluntary principles

developed by institutional investors and supported by the U.N. and address the incorporation of
environmental, sustainabilipnd governance (ESG) issues into investment decisions. A key element of

PRI is ESG disclosure by institutional investors and the entities in which they iagstrecently, the

PRI oversaw the 2014 Montreal Carbon Pledge by over 120 Institutionalars/esth over $10 trillion

in assets under management to measure and publically disclose on an annual basis the carbon footprint of
their investments.

The Equator Principles are a complimentary set of principles guiding investing in large infrastructure

projects. The Equator Principles require the incorporation of sustainability into financial risk management
DQG LQFOXGH DV RQH DSSURDFK ORRNLQJ DW ZD\V WR UHGXFH DQ
However, the principles are limited to reducing GEi@issions in ways that are technically and

financially feasible, underlining the need to reduce the cost of financing clisdated infrastructure.

These principles are supported by various voluntary standards that companies can use to disclose their
exposure to climate risk and their impact on broader sustainability issues.

Box 18 Voluntary green disclosure standards

The Global Reporting Initiativhas developed a sustainability reporting framework for companies to use to
the impact of their business on sustainability issues.

The Carbon Disclosure Project (CDBdllects data on how companies identify and manage climate risks. T
informationis then made available to institutional investors for assessing the climate risk and corporate
governance of the companies in which they invest (CDP 2015b).
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There is evidence that such voluntary disclosure has had a positive impact, including on the effectiveness
of boards in addressing climate risk (B&mar and Mcllkenny 2015). There are, however, limits to such
voluntary approache&or one, the UNEP inquiy drawing on Bloomberg data, reported that 75% of

25,000 listed companies assessed did not disclose a single sustainability dagepomdlythe

proliferation of schemes and different disclosure requirentedtscesomparability and effectiveness

(Farid et al. 2016). This has led to calls to make such disclosure mandatory. Since 2009 the US Securities
Exchange Commission has made it mandatory to disclose climate risk on businesses, including transition
risk zthe risk of potential laws and regulatgo¢including international regulation) and physical risk (SEC
2010).In France Article 173 ofthe Energy Transition Lawame into force on 1 January 20A6ticle
173requiresmandatory reportingy companiesf therisks of climate changandhow they t&e climate

change into account and implement loarbon strategies, and institutional investors have to disclose

their portfolio carbon footprint and report on their climate risk exposure.

The evidence is that despite the growing appreciation of clirisktgvithin the finance industry,

increasing disclosure of exposure to climate risk and the potential of stranded assets has had little
appreciable impact on financing and investment decisions. Blackrock for example has not found any
climate change risk preium for equities (Blackrock 2015). Climate Tracker has concluded that the
failure of the market to account for the potential for stranded assets under a scenario where the world
achieves its two degree climate target points to there being a carboninubbkl fuel intensive assets
(CTI 2012).

This lack of results does not mean that these efforts at encouraging disclosure of climate risks are not
worthwhile. Instead, it underlines that incorporating climate risk into financial decisions is stikatan
stage, that steps to require disclosure to climate risk need to be expanded and their shortcoming
addressed, and that additional action is required.

For instance, beyond merely identifying climate risks, investors and companies need to morfiefetly re

this risk in their investment decisions. Investors are taking some steps here. For example, the Global
Investor Statement on Climate Change signed by 409 investors representing $24 trillion in assets includes
agreement to support financing the tréingsito a low carbon economy; to better evaluate low carbon
investment options and to work with the companies they are invested in to minimize climate risk; and to
maximize the opportunities presented by climate change and climate policy (IFC 2013a).

There is also a need for institutional investors and asset managers to be more active. The first step is for
such investors and mangers to better understand the carbon footprint of their portfolios. In fact, given the
potential economic and financial signifiteof climate risks, understanding what this could mean for a
portfolio is likely required by existing fiduciary obligations. Achieving this will likely require pushing for
greater analysis and assessment of the impact of climate change in the enthief ithhey are invested
(Guyatt 2012)Blackrock for instance is using its investment stakes to get corporate managers to improve
their disclosure of climate risk (Blackrock 2015). CalPERS (California Public Employees Retirement
System) used its investmeantBHP Billiton to push for appointment of an outside director who could
advocate for climate change action.

Another point of leverage for institutional investors is portfolio decarbonizatieducing investments in
companies most exposed to climatkrand increasing the weighting of those less exposed and
contributing to reducing GHG emissions. There is already evidence that decarbonizing portfolios is likely
to enhance longerm investment performance (UNEP 2015b). However, for sometéonginvesors,
engagement and changing the behavior of management can be a more effective strategy (Blackrock
2015).

Other complimentary action includes more consistent and better incorporation of climate risk-into sell
side research and incorporation of climat& kg ratings agencies such as Standards and Poor into their
corporate bond ratings.
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In addition to these voluntary and private sector actions, there is room for a regulatory response from
governments in reaction to the systemic risk climate change canigbsancial stability. Addressing the
challenges of climate change for the financial system is dictated by financial prudence, given the potential
negative impact of climate change across a wide range of balance sheets and what this could mean for
macralevel financial stability (Carney 2015). It is due to the potential risk climate change poses for
financial stability that the G20 asked the Financial Stability Board (FSB) to consider ways that the
financial sector can take account of climate changBeltember 2015, the FSB established the Task
Force on Climateelated Financial Disclosures to undertake a coordinated assessment of how financial
reporting can incorporate climatelated issues that are responsive to the needs of diverse stakeholders
including lenders, insurers, investors, and other users of disclosures. The aim of the exercise is to
encourage effective climate disclosures that can reduce uncertainties in decision making and thus the
potential of destabilization of financial markets fronfareseen corrections in asset values due to climate
change.

In development of these recommendations, Stern and Zenghelis (2016) argue for inclusion of 1) clearer
articulation and unbundling of material risks, 2) marginalization ofpiosical risk and3) forwardlook
assessments of business vulnerability. Under the first, they argue that principles and practices for
voluntary disclosures should first and foremost help clarify the existence of effective risk management
processes that include some assessmof material risks. To achieve this end, relevant, coherent and
verifiable metrics need to be developed that need enunciation of risk definitions on the onset. Secondly,
financial risks arising from nonphysical climate change impacts can result irchegides in valuation

and need to be emphasized in greater depth. Thegghysital risks arise from, a) policy/legal/litigation,

b) technological changes, ¢) market economic responses, and d) reputational considerations and involve
feedback loopsasweDV WKUHVKROG LPSDFWV 3WLSSLQJ G\QDPLFV"™ WKDW
valuation. The recommendations should include consideration of contingency planning, the absence of
which can be very informative for investors in decisimaking. Furthermore, fins should reveal the

basis for their planning (or lack thereof) to reveal the assumptions they make in planning for these risks
which will convey the degree to which they find climation policies credible. The principles should

also address the absemddorwardlook assessments that address development of strategies for
transitioning business models once ambitious climate policies are in place. Undertaking explicit
sensitivity analysis and stretssts should be encouraged to test their viability wattying carbon prices

and regulations. Forwafldok assessments can thus tease out the underlying assumptions firms make and
help investors make informed decisions and assess market capitalization.

Box 19 The Financial Stability BoDUGfV ZRUN RQ FOLPDWH ULVN GLVFORVXU

The industryled Taskforce on Climateelated Financial Disclosures is conducting a Hegrel review of the
existing landscape of climatelated disclosuregincluding current voluntary andandatory climateelated
disclosure regimeto identify commonalities, gaps, and areas for improvenTdrgy propose seven fundament
principles that are critical for an effective regime for climagiated financial disclosure: 1) present relevant
information; 2) be specific and complete; 3) be clear, balanced and understandable; 4) be consistent over
be comparable among companies within a sector, industry or portfolio; 6) be reliable, verifiable and objecti
provide information on a timglbasis.

In December 2016, the Taskforce has releasedmmon set of recommendations for voluntary disclosures.

Central banks also have a role to play here. In fact, a number of developing countries such as China,
Bangladesh and Indonesia haleveloped green or sustainable financial sector regulations that require
integration of environmental and social considerations into bank lending decisions. For ekxag{jié,

%DQFR &HQWUDO GR %UDVLO ZDV WKH ZRtoOneHter drnvidoimeniaD QN U H J X
ULVNV DV SDUW RI WKH LPSOHPHQWDWLRQ RI %Ohha®Bas,,TV ,QWHUQ
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developed Green Credit Guidelines, Bangladesh has a Green Banking Framework and Indonesia has the
Roadmap for Sustainable Finantae Swedish Financial Services Authority reported to the Swedish
*RYHUQPHQW DERXW VXVWDLQDELOLW\ DVSHFWV RI WKH EDQNTfTV O
assessment of the risk climate change ptusénancial stability.

Greening the Bank#s discused, banks will need to play a greater role financing sustainable
infrastructure. In terms of voluntary action that banks could take, drawing on the equator principles or
PRI, banks could commit to the type of reporting and disclosure of their exposiued inalance sheets

to climate risk. A complimentary approach would be for banks to also include climate risk in their credit
risk management processes. In fact, there is evidence that integrating sustainability criteria in credit risk
management improveéts predictive validity of by approximately 5 percent (Weber 2015). Banks could
also stress test current portfolios against various climate risk scenarios. In addition to greening the
banking system, some countries such as the U.K., Australia and JapartlaU.S, states such as
California, Connecticut and New York have established green investment banks (GiBsg¢nA

investment bank is a public entity that uses limited public capital to mobilize private investment into
domestic low carbon and clingatesilient infrastructure. This includes mobilizing private investment to
meet domestic target for renewable energy deployment, energy efficiency and GHG emission reductions.
These GIBs have also tended to be established in countries that do not hameeh development bank.
Green Investment Banks aim to leverage private capital for investment in climate change mitigation and
adaptation. Some GIBs such as the UK GIB are required to deliver a return on capital and in this respect
are not mere grant mailg entitiesFor instance, the UK GIB turned a profit in the second half of 2G4

and is projected to generate an overall returnpdr@entwhen its projects are fully @pational In 2014,

the Australian Clean Energy Finance Corporatidniea®d a 4.5 percenteturn (net of operating costs)

and their current portfolio of investments in 2015 is projected to generate an annual retupectdéhi

once fully deployed.

GIBs bring a range of benefits to financing LCR infrastructure. As the UK GIB has demonstrated, the
sectoral and technical expertise that the GIB can bring to a deal has contributeigkngegrojects. For
instance, institutional investors have beegparred to invest in a GIB developed platform that holds

equity positions in renewable energy infrastructure projects, in part based on the reassurance provided by
the technical experience of the UK GIB (UNEP 2015b). The GIB also uses other risk mitigating

such as loan loss reserves, guarantees and debt subordination to apportion risk according to risk appetites
of different private sector capital.

GIBs tend to focus on domestic investments in climate mitigation and adaptation. This reflects the fact
that most climateelated infrastructure investments are local. As a result, GIBs in developing countries
can be used to channel UNFCCC climate finatmadnich by its nature is finance flowing from developed

to developing nations. GIBs can then eithervest such finance whether appropriate green investment
vehicles are present such as wind or solar funds, or can invest directly in project developers, working with
local banks and other investors to support new clisrgltged infrastructure projects.

8.3 Caentral role of MDBs

To meet the challenge of financing sustainable infrastructure, and the SDGs more broadly, official flows
to developing countries in support of development and climate action will need to increase. Official
concessional assistance is esplty important for lowetincome countries that have limited access to

private financial markets. But a paradigm shift is needed in how development finance is used. Rather than
simply filling financing gaps, development finance will need to be used avaiive ways that leverage

much larger pools of financing. Even in the bes$e scenario, official flows will measure in the hundreds

of billions. But the financing requirements measure in the trillions. Going from the billions to the trillions
will require a much stronger mobilization of domestic resources and private flows (World Bank 2015d).
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The bulk of the financing needed will come from these two sources. The key role of development finance
will be to support countries in unlocking and catalyzing niim@ncing from these sources. Both

traditional official development assistance, and climate finance commitments made in Paris, will have a
much larger impact if used in such catalytic ways.

The role of multilateral development banks will be especialfyartant in this paradigm of catalytic
development and climate finance. If anything, the role of MDBs is more important than it has ever been
given the imperative to scale up and the equally important challenge of ensuring that infrastructure
investments & undertaken sustainably compared to the past. MDBs are well equipped to address both the
demand and supply constraints impeding investments in sustainable infrastructure. With their
combination of technical and policy support, lowst longterm financing and risk mitigation services,

these institutions can be instrumental in leveraging substantial increases in flows of private finance to
sustainable infrastructure and lowering their cost. This leveraging role will be in high demand especially
in middleincome developing countries, where the financing needs are large and private capital will have
to play a major role in meeting those needs. The type of finance provided by the MDBs and their
supporting services are walliited to funding and leveraging irstment in sustainable infrastructure. But

the capacities of these institutions will need to be substantially expanded to enable them to provide and
catalyze finance on the scale needed.

Their support can help countries strengthen policy and institutimakgrpinnings to unlock demand and

their presence and oversight can help reduce project specificlngkstructure investments and

financing involves multiple actorsll with overlapping but different agendas, time horizons, constraints
and degrees @ommitment, and with contracts of different types and the need to manage the degree of
recourse that lenders will have (WEF 2014). MDBs are well positioned to act as trusted conveners. They
canhelp to unlock the scale of financing that will be neededjfeenfield investments and to ensuring

that the costs of such financing can be significantly reduced. MDBs can also play an important role in
enabling investments that have reached an operational stage to attract a wider pool of investors including
long-term institutional investors, creating a virtuous cycle of financing. In order to play such an effective
transformational role, the MDBs will need to be transformed themselves so that they are more effective
than they have been and can lead the way tolisstizlg replicable models of investment and financing.

8.3.1 Support for policy and institutional reforms

MDBs can play a central role in supporting policy and institutional reforms needed to scale up sustainable
infrastructure. They can do this by building #m®wledge of leading practices drawing on experiences
across the world, by supporting country actions, and by working with the IMF, the G20 and the OECD in
establishing effective platforms for international cooperation and support. As the previoudaliscass
highlighted there are a range of areas where countries have to make significant progress in order to
transform investment potential to investment demand. These include: (i) investment planning and
prioritization that protect against political risked are informed by sustainability criteria; (ii) legal,
regulatory and institutional framewaorks to attract private investments that are adapted to country
circumstances; (iii) capacity and facilities to prepare projects; (iv) effective PPP units thdatvebop,
implement and oversee PPP contracts and have the capacity for negotiationsegulia¢ions; (v)

effective tendering and procurement processes; (vi) legal enforcement and dispute settlement
mechanisms; (vii) stronger domestic financial intediages and deeper capital markets; (viii) local

private sector capacity for PPP projects; and (ix) effective monitoring and evaluation mechanisms. In
virtually all of these areas, MDBs have a comparative advantage in providing support for reforms and
capaity building and for alleviating sheterm constraints for example in project preparation and design
and implementation of PPP contracts. MDBs are already engaged in providing support across all these
areas and there are many good examples of succiegsfubntions. MDBs are also scaling up their

support in some critical areas to unlock demand such as in project preparation by establishing and
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enhancing project preparation facilities. Nevertheless, the combined efforts fall short of what is needed to
bring about systemic change. MDBs therefore need to be mandated and enabled to scale up and make
more effective their individual and collective efforts to bring about the policy and institutional
transformation that is needed, country by country and inl#tenpms for international collective action
working in partnership with other players.

8.3.2 Catalyze change to make infrastructure more sustainable

As highlighted earlier a key pillar must be the elimination of fossil fuel subsidies and the adoption of
carbonpricing. The IMF, OECD and the World Bank have all undertaken extremely valuable analyses of
the issue and put forward proposals for ambitious action. The IFIs working with the G20 can be a

powerful force for international cooperation and country actibhe.MDBs in particular can help

countries design and implement reforms that can enable them to tap the significant efficiency and revenue
gains that are possible while protecting the poor and vulnerable. More generally, MDBs can help
countries ensure thatistainability is embedded in all the processes and steps of investment planning and
project preparation and execution described above.

Multilateral development banks will have a key role in supporting national efforts to boost capacities for
sustainabl@roject preparation and pipeline development, through stronger and more effective PPFs and
knowledge sharing (tools, standardized formats, best practice, knowledge platforms). Addressing
sustainability, promoting harmonized approaches, and improvingioatioh, including through joint
initiatives, should receive particular attention as they step up project preparation support to countries in
scaling up infrastructure investment. Multilateral development banks also need to incorporate
sustainability moreonsistently in their own analytical and investment frameworks. In their current
individual and collective efforts, MDBs are responding to this agenda (MDBs 2015b). Complementing
stronger and better coordinated MDB support, part of the climate funds stgrfnor the Paris

Agreement could be usefully deployed to help build capacities in countries to integrate sustainability in
investment policies and project preparation.

MDBs also need to modify their own assistance and lending frameworks to supportsygsizmge. The
approach cannot simply be to withdraw from particular sectors esexttbrs such as hydro, nuclear or
coal. Instead they need to support strategies that will enable countries to make the most effective
transition to more sustainable investihpaths including to faster decarbonization. This will be based on
country circumstances and MDBs can help countries evaluate options based on rigorecsucitogs
evidence and methodologies including the pricing of negative externalities. MDBs noussti ajixt
sustainability criteria and shadow pricing in their own lending decisions.

8.3.3 Address the large potential infrastructure financing gap

MDBs can play a critical role in helping to meet the large potential infrastructure financing gap faced by
emergingmarkets and developing countries, where the gap has to be understood not just as the
availability but also the costs of financing. As noted earlier, emerging markets and developing will need
$3.5- $4.5 trillion p.a. in new infrastructure investment toetrleir sustainable development goals.

While the public sector will continue to provide a significant share of the financing, the bulk of the
incremental financing will have to come from the private sector given constraints on public sector balance
sheetsaand the efficiency gains that can come from greater private sector involvement. At the greenfield
stage, the bulk of private sector equity will come necessarily from sponsors. But the ability of sponsors,
especially local sponsors to generate large edpfigions are constrained by the lack of revenues in the
preparation and construction phase. While MDBs can work with governments to address the equity
constraint of sponsors, the much larger need is forterrg debt finance given that equity to deltos

105



tends to be as high as 1 to 10 during the initial stage of the project. Moreover as noted bond finance is not
well suited for early stage financing. So banks, and increasingly local banks, will have to play a key role

in meeting debt finance requirems for infrastructure projects but their ability and risk appetite will be
constrained by their own balance sheets and regulatory requirements. Moreover the costs of financing will
reflect the underlying risk premia associated with sovereign borrowirighwek noted is high even in

countries such as Brazil and India. As a result costs of financing are typically high sometimes

prohibitively so. MDBs can play an important role in improving the availability of-tengy debt finance

and reducing its costs four ways.

Scale up their own direct financing thereby augmenting the availability of finance and reducing the
cost.Since MDBs are able to borrow in international and local markets at the most competitive rates and
for long maturities they are the magfective mechanism for providing loigrm debt finance at least

cost for infrastructure financing. The higher the underlying costs of borrowing of a country the greater the
benefit. Since only a small portion of the capital contribution is paid injwellasmall infusions of

capital into the MDBs can generate large volumes of additional lending. Thus as illustrated in the Box
below, a ondime infusion of $35 billion together with an increase in gearing ratios and optimization of
balance sheets can &&MDBs to increase their lending from around $70 billion p.a. for sustainable
infrastructure to over $200 billion p.a. Also, as argued, such an increase is the most effective way for
developed countries to meet their obligations on climate finance aswl\dith maximum leverage.

Crowd in other sources of longterm debt finance from all sourcesThis includes international and

local private banks, national development banks, official development assistance, official export credit
agencies, other MDBs, dastic and international banks, infrastructure funds and institutional investors.
As discussed earlier syndications provide a powerful means for gaining leverage while maintaining
incentives for tight monitoring for greenfield investments. MDBs could leatich syndications or
participate in syndications by other institutions. Based on past experience MDBs can mdbiiired

from other sources for a dollar lent. Thus a scaling up in the lending capacity of the MDBs with leverage
could result in over $frillion in long-term debt finance p.a. which would be a major contribution in

closing the financing gap.

Box 20 Enabling MDBs to scaleup support for sustainable infrastructure

There are three key challenges in the scaling upngfterm debt finance: (a) ensuring the availability of long
term debt finance at this scale; (b) reducing the high costs of borrowing in emerging markets and developi
countries; and (c) careful monitoring to ensure the economic, financial and envitahmestainability of the
investments.

Multilateral development banks can play a pivotal role in meeting these three challenges, but to do so effe
they will need a significant expansion in their combined lending capacity from around $70 billyeapet
present to over $200 billion per year. Augmenting the lending capacity of the MDBs is also the most effect
for developed countries to meet their commitments on climate finance and ensuring that this finance has t
maximum development andirnate impact.

The total current equity capital of the MDBs (IBRD, IFC, AsDB, AfDB, EBRD and-Hp&id in and callable,
excluding the EIB which is a special case) is about $680 billion. Total annual lending is about $70 billion (t
down from the peaksf 20102012 because of much tighter capital constraints on the World Bank).

Assuming that the capital of these institutions is doubled by 2020, then incremental lending could be incre
$70 billion. Total equity infusions needed would be on theroofi&35$50 billion. This would of course be a on
shot contribution. One approach is by combining the balance sheets as is being done in the AsDB; anothe
approach would be to credit the excess equity in the soft arms of the multilateral developmeithamikd

AsDF in particular) to the advanced countries that could be used to finance their contributions in a capital i
Some relaxation of financial gearing ratios and optimization of balance sheets could allow MDBs to increa
lending by &least 50 percent. A good example is the Latin American Development Bank (CAF) which has
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gearing ratio that is double of the conventional MDBs. So total lending could increase by a further $70 billi

While the bulk of this incremental lending couldthegeted to sustainable infrastructure, providing support for
both development and climate actions, it would allow the MDBSs to also scale up support for other dimensiq
the SDGs such as the provision of basic services.

This incremental MDB lending cédibe used to leverage and be combined with other official development
finance. While the ODA/Climate Finance component is likely to remain quite constrained in terms of additi
there is significant scope to expand the financing role of officiaicegencies in the financing of sustainable
infrastructure (for example the role of US EXIM Bank in the financing of Power Africa). Scope for additiong
lending by the export credit agencies of developed and developing countries could be in the rad$s0f $
billion. .

This total pool of official development finance could be used to mobilize a much larger sum of private capit
key will be to put together viable and well structured financing packages on which MDBs have a comparat
advantage. Basgeon past experience it should be possible to mobilize anything between two and four times
amount of total private capital. So by using the MDBs to anchor a major scaling up effort, total financing cq
increase by $600 billion to $1 trillion a year.

Two additional ways of scaling up the role and impact of the MDBs in financing sustainable infrastructure
be to augment the infrastructure facilities that are being set up in the MDBs and to get other financial instit
join the larger multileeral effort. The Global Infrastructure Facility (GIF) established by the World Bank proy
a promising avenue for crowding in private finance. As successful and replicable models are established, {
and other facilities could be scaled up withaduiring contributions from countries that are constrained in
providing such financing. Platforms can also be set for collaboration afiiao@ing with other financial
institutions including the Asian Infrastructure Investment Bank (AlIB), the BRICS Dievelopment Bank
(NDB) and the Latin American Development Bank (CAF) as well as other regional and national developme
banks.

Establishing a robust institutional structure of MDB led lending would allow not only a significant mobilizat
private captial but more effective use of all pools of capital including tailoring financing in a way that can
maximize development and climate impact. A successful program of MDB led financing including addressi
constraints on the demand side could set the $tegefurther expansion of capital beyond 2020 as an extrem
efficient way of recycling global savings for the financing of sustainable infrastructure.

Syndication can help to raise private sector capital while reducing balance sheet exposure for
devdopment banks; that makes it a useful instrument for financing sustainable infrastructure (IFC 2013a).
For development banks, the standard loan syndication process|dae, Bvolves apportioning a set of

its project portfolio to a commercial bank ohet financial institution.

In other cases, private institutions may act as lead arrangers. This has the benefit of increasing
competition in loan markets and taking advantage of their financial expertise in structuring deals.

Increasing loan syndicatiofl@vs development banks or other primary lenders to recycle their capital for
more sustainable infrastructure investment, thus increasing the number of projects they finance. Reducing
transaction costs in this way is particularly helpful for small deel mi@jects and projects that require a
premium or include new technologies. Moreover, by providing a leisky lowercost way to

participate, syndication gets the private sector involved, building their confidence in the sector and their
willingness to nvest. For instance, an MDB loan to finance a $200 million bridge project might be
syndicated across 20 or more secondary investors. Conversely, development banks could also choose to
pool a selection of smaller loans, thus offering secondary financeesdiversified exposure.

Loan syndication can help catalyze private sector financing in developing countries and increase south

south lending as middland lowincome markets and assets grow. Emergnagket financial

institutions have been increasmyKHLU SDUWLFLSDWLRQ LQ WKH )&V ORDQ V\Q
29 percent of IFC loan syndication in 2013 and doubling commitments from the previous year (IFC

2013Db).
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What would happen if all MDBs increased their loan syndication portfoliogtdetvels of the leading

ones? The IFC has the highest syndication ratio, at 41 percent. The EBRD has the highest percentage of
its portfolio dedicated to sustainable infrastructure, at 34 peftiénther MDBs increased to those rates,

an additional $3billion to $75 billion could be mobilized over a-¥&ar period (Bielenberg 2016).

Increased sustainable infrastructure loan syndication would be particularly valuable for andidien
income countries, where development bank loans are concentratedjh MDBs have successfully
mobilized privatesector financing in middieand lowincome countries through loan syndication,
syndication could be used actively for sustainable infrastructure Other actors, such as national
development banks, could als@iiease their loan syndication in a similar manner, which would result in
higher flows to sustainable infrastructure.

Enhanced use of welblesigned risk mitigation instruments and credit enhancementsAs discussed

earlier the proper allocation of riskskisy for sound infrastructure project financing. Wedisigned risk
mitigation instruments can help mitigate against risks that the private sector cannot bear such as policy
and revenue risks while ensuring that the private sector remains responsilsliesftinat are under its

control. Several MDBs are experimenting with new approaches that can be built on to create better and
more replicable models that can be used to greatly scale up the use of risk mitigation instruments by the
MDBs. Credit enhancementan also be used to bring down the costs of private financing. Such credit
enhancements can be used to offset the risk premia associated with the sovereigowersign as well

as the project entity and must go hand in hand with the steps that MR tmanage these risks. The
value of these credit enhancements must also be assessed against the alternative which is direct lending by
the MDB.

Box21 .HQ\DYV /DNH 7 X URb Projec G

The targeted application of MDguarantees can make or break lasgale infrastructure projects. Such was th
FDVH ZLWK WKH % PLOOLRQ /DNH 7XUNDQD :LQG 3RZHU 3URM
guarantee from the African Development Bank (AfDB) and the Standaadetéd Bank.

LTWP, a wind farm that covers 40,000 acres (162 square kilometers, or a little more than two Manhattan
to provide 310 megawatts (MW) of reliable, lawst wind power to the Kenyan national grid. Total installed

capacity in Kenya in 20Lwas 2,294 MW. The LTWP site is more than 428 kilometers away from the neare
substation, so a transmission line must be built to deliver the electricity from the wind farm to the national
The stateowned Kenya Electricity Transmission Company ((KEETRACO) agreed in 2013 take responsibility|
for the $185 million transmission line, which was critical to the success of the wind farm.

Concerned about construction timelines, in 2012, the World Bank withdrew its guarantee from the transm
line (Gadiri 2013). That delayed the project for more than two yearseallife demonstration of the integral
role of guarantees in bringing projects to completion. At the end of 2014, the AfDB and Standard Charter
stepped in with guarantees to cover loss wénele due to transmission line delays.

&RQVWUXFWLRQ EHJDQ LQ DQG LV H[SHFWHG WR ILQLVK LQ
S\WKH SDUWLDO ULVN JXDUDQWHH ZLOO DFFHOHUDWH ILH) BQRMD
LELG ,Q HIIHFW E\ UHDVVXULQJ LQYHVWRUV WKLV % PLOOL

Source: Bielenberg et al (2016)

Despite the frequent use of guarantees by different types of development banks, they aceotarlyf
small proportion of the portfolio of MDBs and are especially underutilized for climate finance. In 2014,
only 5% of climate finance from MDBs went to guarantees (with the rest distributed through loans,
grants, and equity) (MDBs 2015).
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Finance ad infrastructure (particularly energy) receive the most MDB guarantees {iitt)the

exception of regionalkpriented MDBs, the majority goes to Eastern Europe, Central Asia, and sub
Saharan Africa. (The IFC, however, guarantees a large amount ofifigpanchina) (ibid). Guarantees

are well suited to sustainable infrastructure because they can be precisely targeted and adapted to policy
risks (CPI1 2013).

Guarantees have an average prisgetor leverage ratio of 5, meaning that every dollar in gtegan
mobilizes $5 in private capital. Given that, the financial case for increasing the amount of sustainability
related MDB guarantees is strong. There are also a variety of helpful ripple effects, particularly in middle
and lowincome countries. One ikdt these guarantees signal the importance of sustainability to other
investors, providing an incentive for traditional projects to incorporate sustainable principles. Another is
that worthwhile projects are completed that otherwise would be considengskioo Finally, when
sustainable infrastructure projects in middlad lowincome countries succeed, that improves

perceptions of risk, generates data, and builds capacity for future efforts.

Based on current MDB guarantee stock of $4.2 billion, aEiwB2.7 billion is dedicated to infrastructure,

and a weighted average of 6 percent of guarantees allocated to sustainability projects, we can project the
impact of various scenarios. If 30 percent to 40 percent of infrastructure guarantee portfolios were

allocated to sustainable projects, and infrastructure guarantee volume increased 20 percent to 40 percent,

we estimate that could mobilize incremental privagetor flows of $12 billion to $33 billion over 15

years. That is well within reach. The Eurofiga% DQN IRU 5SHFRQVWUXFWLRQ DQG 'HYHOC
allocation for sustainable infrastructure is at 34 percent, which suggests other banks can do the same.

Help close the viability gap in the financing of sustainable infrastructureAs noted there are sea

reasons why infrastructure projects face a viability gap. First, social returns to an infrastructure

investment are typically higher than the private returns. This is because of therlorand network

effects associated with infrastructure projeéisother important dimension is environmental

sustainability including climate impact and resilience. Properly priced investments in more sustainable
infrastructure over the whole project cycle will be economically viable, but in the absence of such pricin
there will be a need for capex grants or other financing supplements to incentivize and enable more
sustainable infrastructure investments. Another source of a viability gap is the inabilityiottmwe

users to pay for the infrastructure service.réhare valid social objectives for governments or donors to

close the resulting viability gap although in many cases there is significant scope for raising user fees for
betteroff users as well. Third, the costs of financing itself can contribute tadbdity gap. Even with

the actions noted above, the costs of financing may remain too high leaving many projects with high
VRFLDO UHVEXQQW BOHXGHGXFLQJ WKH RYHUDOO FRVWV RI ILQDQF
with concessional, MDB anather official finance can help to create viable financing packages. MDBs

have a comparative advantage in working with governments to create such viable financing packages that
help transform investment potential in sustainable infrastructure into inmestamand but without

distorting fundamental incentives.

MDBs have a comparative advantage in mobilizing development capital to finance the upfront premium
that may be needed for sustainable infrastructure projects through a package of blended finance.
Development capital could be used to increase the share of infrastructure projects that are considered
sustainable. If development banks, bilateral aid organizations, and climate finance organizations dedicated
$10 billion to $15 billion a year to financestainability premiums for energy efficiency, this could

increase the value of energfficient infrastructure by up to $176 billion a yéa®ver 15 years, that

means there would be $2.6 trillion in sustainable eneffigient projects that would have natherwise

been built sustainably.
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Box22 (%5'TV ,Q G XV W UEfziendyQHdit program

The European Bank for Reconstruction and Development (EBRD) has built energy efficiency and a total ¢
ownership (TCO) savingspproach into the Industrial Energficiency Audit program. Under this program,
EBRD consider the energsfficiency potentiabf all its industrial and commercial loan applications. It also
estimates the incremental investment required to pay for tlegeatfy upgrades and the potential return on that
investment. If a client accepts the option to implement the energy efficiency measures, as more than 60 p¢
EBRD funds athirdSDUW\ HQHUJ\ DXGLW WR FRQILUP WKH h& RhaeerénaL D O
investment required is then covered under the same loan terms as the original loan, with payback covered
TCO savings; these often exceed the premium in less than two years (ibid).

Despite the proven benefits, the program is stidltrebly small; if it could be scaled up, that might attract the
privatesector to finance sustainability premiums as well. In fact the private sector does appear somewhat
interested in financing sustainability premiums using TCO savings, mostly in ifintdgme countries. For
example, Sustainable Development Capital LLP (SDCL) is a Lohased fund management firm that advises
clients on environmental investments; among other things, it finances esféoigncy retrofits in infrastructure
and real estatUnder the SDCL model, energy efficiency improvements are delivered to the client at no upf
cost. SDCL takes on the financing and risk, earning financial returns through TCO savings. SDCL operate
UK, Ireland and Hong Kong, and is working améls in New York and China.

Development capital could help to ensure that sustainability investments using TCO savings target the rigl
locations. If the EBRD model could be expanded to demonstrate the business case for sustainability-in mi
income coutries that could encourage private sector actors like the SDCL to invest in these markets.

Source: Bielenberg et al. (2016)

Catalyzing postcompletion re-financing. Together with other players notably the OECD and the G20,
the MDBs can help push for lbective actions that can help promote infrastructure as an asset class to
attract a wider pool of investors. MDBs can help develop and pioneer replicable models of refinancing
once projects reach the operational stage both by establishing viable refinaackages at the project

level and establishing platforms that can attract different pools of investors. MDBs can also set up credit
enhancement mechanisms to attract {argq institutional investors into emerging markets that have
sovereign ratings ar near investment grade but where the project remains a notch below investment
grade. Credit enhancement to a sufficient degree could be extremely valuable since most international
pension funds and insurance companies require a project to be rateskahamnt grade in order for them

to be allowed statutorily to invest in a project. They can also securitize their own asset portfolios enabling
institutional investors to participate and stimulating domestic capital market institutions.

MDBs can contributéo expanding the range of instruments to augment the pool of investors, allow for
better risk matching and enhancing the focus on sustainability. Development banks can help shift
financing structures from large governments and large corporate entitisegpstnaller developers and
households that will play an increasing role in sustainable infrastructure investments such as in renewable
energy and transport.

While MDBs possess key advantages that can help alleviate critical constraints to infrastructure
investment and financing in emerging markets and developing countries, they will need to undertake
reforms and adjust their business models to address their own constraints: procedures and requirements
are overly cumbersome leading to costly and lengthjept approvals; financing instruments are not
sufficiently flexible in relation to needs; and there has been an erosion in the technical capacity and skills
of staff. While MDBs need to become more cost effective they cannot simply go back to thetteépra

of businessasusual infrastructure. Instead they have to pave the way to creating a better infrastructure
that is more productive and more sustainable.
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Box 23 Global Infrastructure Facility

The World Bank established the @l Infrastructure Facility (GIF) in 2014 as a joint platform with other MDE
in order to facilitate the preparation and structuring of complex infrastructure jpubite partnerships (PPPs) t
enable mobilization of private sector and institutionakster capital. In particular, GIF aspires to make
infrastructure in emerging and developing economies an attractive asset class to the full range of private i
seeking diversification into lonterm assets in faster growing economies. By enablilighamration and collective
action on complex projects beyond the capacity of single institutions, as well providing upstream support g
market structure and project identification and appraisal, as well as through transaction preparation, and ir]
of financial structuring and credit enhancement, GIF can improve risk tolerance and investment profiles of
previously unattractive investment opportunities.

The GIF operates according to the following core principles:

x Providing public goods: Focusing on enabling investment in core infrastructure, particularly those
infrastructure projects that are climaart or tradeenabling.

X Mobilizing the private sector: Concentrating on financing and implementation modalities that draw tog
the conparative advantages of the public and private sectors to expand investment and improve infras
services.

X Achieving value for money:Selecting viable projects that are expected to achieve value for money for
recipient country government(s) and seevitsers; then, through sound project appraisal, design, structu
and procurement, helping ensure that value for money is achieved in practice.

X Promoting sustainability and inclusivenessEnsuring that projects adhere to best practice standards fo
social and environmental responsibility.

x Collaborating for best results: ORELOL]LQJ SDUWQHUVY WHFKQLFDO DQG |
flexible way to achieve greater leverage and address the complex infrastructure financing challenges
beyond the resources of any individual partner.

X $XIJPHQWLQJ SDUW Qdmplehiermyididdudl partner efforts by supplementing existing
resources.

,Q ILUVW WKUHH \HDUV WKH *,) ZLOO RSHUDWH LQ DzatHh EBeM0E K
million. This approach will help test the concept, activities, and partnership model of the new facility. The

allocation level allows for supporting 8 to 10 pilot interventions initially in a range of sectors, regions and p
types. t is expected that through these initiatives, GIF will contribute to development of stock of high qualit
well-structured infrastructure projects in the long term, in particular, testing infrastructure investment mode
emerging and developing eammies.

Source: World Bank (2015g)

To scale up support for sustainable infrastructure, each MDB should set out explicit assistance strategies
for sustainable infrastructure linked to INDC commitments and plawards this end they should set
targets forown lending and for céinancing with other lenders including the private sectbey should
enhance deisking and credit enhancement mechanishhey should undertalkex anteandex post
sustainability assessments based on harmonized standards astithggiithey should provide targeted

and concessional financing to promote the adoption of innovative technolbgggsshould give greater
attention to climate resilience and adaptation financing néed$.of these areas they should promote
enhancedollaboration and common platformighe MDBs are already moving in this directidngood
example is the Global Infrastructure Facility which has been established im2@lint platform with

other MDBs in order to facilitate the preparation and stmrag) of complex infrastructure public

private partnerships (PPPs) to enable mobilization of private sector and institutional investor capital
(Box 23). Multilateral development banks can also help promote and support scalable investment
platforms at the country level in partnership with local institutions. Such platforms can help identify
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and tackle policy impediments, increase the deal flow of viahdesustainable projects, ensure
sound governance and implementation, encourage and support adoption of best available
technologies, develop models for proper risk sharing and mitigation, and help mobilize and bring
down the costs of financirfgboth in theearly stages and once the project reaches the operating
phase.

8.4 Leveraging official development assistance and climate finance

8.4.1 Official development assistance

ODA is likely to remain relatively modest compared to the scale of investment nesdstinable
infrastructure in lowand lowermiddle income countries. However, it can play a critical role in closing
financing gaps in the poorest countries including by crowitirather sources of finance and in
improving access and affordability foretipoor.

ODA levels have increased significantly in recent years rising from $54 billion in 2000 to $135 billion in

2013. Around 30 percent of ODA has been targeted to the least developed countries. Historically, less

than 15 percent was allocated for istracture spending despite the fact that it has been a large
FRPSRQHQW RI WKH UHFLSLHQW JRYHUQPHQWVYT FDSLWDO VSHQGL
following an initial decline, there has been an increase in concessional financing for infineestruith

the total exceeding $22 billion in 2013.

Yet these magnitudes are small compared to the scale of the needs. The most urgent and compelling need
for ODA is to support poverty reduction and buttress basic social investments in the poorestscountri

The additional annual financing requirements to meet minimum social investments such as education,
health, and access to social infrastructure implied by the SDGs have been estimated to be on the order of
$40 billion. To meet growth and developmengts, infrastructure investment in lemcome countries

will need to at least double from its present level of around $150 billion a year. It will also be essential to
address the growing unmet need for climate adaptation in botimémme and vulnerableountries,

which, by some estimates, could amount to anothe$$60 billion a year.

Although the world should continue to push for all rich countries to live up to the internationally agreed
targets, the total pool of ODA will remain constrained andirelly small going forward. Given that the
pool of ODA is constrained, it is essential that official development capital mobilizes private finance for
sustainable infrastructure investments in low and laweidle income countries.

8.4.2 Delivering on climate f inance

In the UNFCCC context, public climate finance is delivered either via public financial institutions such as
MDBs and NDBs, bilaterally as part of aid programs or through multilateral and bilateral climate funds.
In terms of UNFCCC climate financepgernments have expressed a preference for a significant portion
of it to be delivered through multilateral climate funds (UNFCCC 2011).

At the Paris climate meeting it was decided that the Green Climate Fund, the Global Environment Facility
and the LeadDeveloped Country Fund and the Special Climate Change Fund that are administered by the
GEF, shall serve the Paris Agreement (UNFCCC 2016). The does not limit the climate funds that
countries can use to deliver their UNFCCC climate finance. The Climagstment Funds (CIFs) in

particular are another large multilateral climate fund with experience delivering climate finance for
climaterelated infrastructure projects.
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Box 24 The Multilateral Climate Funds

The Green Climate Fund'he Green Climate Fund (GCF) was established at the 2010 COP 16 as a formal
of the UNFCCC. The GCF receives guidance from and is accountable to the COP. The GCF has comme
operating and currently has paid in capital of $10.2 billion (GCF 2015a).

TheGEF. The GEF funds include the Least Developing Countries Funds, the Special Climate Change Fu
the GEF Trust Fund. The GEF invests directly as well as through accredited institutions. Such institutions
the World Bank but also include othegional partners. As an entity of the UNFCCC the GEF receives guid
from and is accountable to the COP.

The ClFscreated in 2008, the CIFs are multilateral climate funds that comprise the Clean Technology Fu
(CTF) and the Strategic Climate Fund (SC#he later which comprises the Pilot Project for Climate Resilien
(PPCR), the Forest Investment Program (FIP) and the Scaling Up Renewable Energy Program (SREP) T
work exclusively with the MDBs, which are the key implementing agencies of CtinfyinFunds pledged to th
CIFs total $8.3 billion.

7TKHUH DUH DOVR D QXPEHU RI ELODWHUDO IXQGV VXFK 8.1V ,QWHL
, QWHUQDWLRQDO &OLPDWH ,QLWLDWLYH DQG 1RUZD\TV ,QWHUQDW
public climate finance will continue to be channeled.

Ultimately, how countries channel climate finance will reflect a range of considerations, such as
perceptions of the legitimacy of the various climate funds, their governance and responsiveness to
recipient countries (Nakhooda et al. 2013).

Table8 lists the nultilateral climate funds. Over $26 billion has been pledged to these funds and over $10

billion of finance has been approved, with $2bn in disbursements in 2014. These figures will increase
substantially as progress is made towards the $100 p.a. biidgepa significant share of this climate

finance is expected to be channeled through multilateral climate funds. For instance, $10.2bn has been
SOHGJHG WR WKH *UHHQ &OLPDWH )XQG DQG WKH )XQGYV DLP LV V

113



Table8 Multilateral Climate Funds

Funds Funds Funds

Fund Administrator Pledged Deposit Approved
US$ millions

Adaptation Funds
MDG Achievement Fund UN 90 90 90
Adaptation Fund (AF) AFB 487 483 325
Adaptation for Smallholder Agriculture Programme (ASAFR IFAD 366 326 239
Pilot Program for Climate Resilience (PPCR) CIF 1125 1125 857
Least Developed Countries Fund (LDCF) GEF 964 962 795
Special Climate Change Fund (SCCF) GEF 350 344 278
AdaptationTotal 3382 3329 2583
Mitigation Funds
Global Environment Facility (GEF4) GEF 1083 1083 953
Global Energy Efficiency and Renewable Energy Fund
(GEEREF) EIB 170 164 89
Clean Technology Fund (CTF) CIF 5299 5128 4101
Global Environment Facility (GEF5) GEF 1350 777 865
Global Environment Facility (GEF6) GEF 1101 1078 197
Partnership for Market Readiness (PMR) WB 127 107 52
ScalingUp Renewable Energy Program for Low Income
Countries (SREP) el M M —
Mitigation Total 9657 8864 6425
REDD+ Funds
Amazon Fund Brazil 1034 917 553
Biocarbon Fund WB 361 361
Congo Basin Forest Fund (CBFF) AfDB 186 165 82
Forest Investment Program (FIP) CIF 583 528 333
Forest Carbon Partnership Facility WB 826 688 211
UN REDD Programme UNDP
REDD+ Total 2990 2659 1179
Multiple Foci Funds
Global Climate Change Alliance (GCCA) EU 326 326 347
Green Climate Fund (GCF) GCF 10204 974 172
Indonesia Climate Change Trust Fund (ICCTF) ICCTF 21 11 10
Multiple Foci Total 10551 1311 529
All Total \ 26580 | 16163 10717

Source: UNFCCC (2014)

8.4.3 Leveraging climate finance

The following analyzes how the multilateral climate funds can use climate finance to support the
development of LCR infrastructure.

Develop an enabling environmeiihe enabling environment refers to the range of policy and regulations
that supports investment in infrastructure projects. This includes general legal and regulatory issues such
as ruleof-law, investment protection, political stability and corruptioméss Lack of a robust enabling
environment increases sovereign risk and the cost of financing infrastructure (de Neversi2dl)k

of a strong enabling environmentgarticularly acute in developing countries with less developed

political and legalnstitutions.

Having in place the right enabling environment is important for infrastructure projects due to their large
upfront capital costs, lorgerm and illiquid nature makes investors particularly sensitive to political and
legal risks affecting sudnvestments. In addition, climatelated infrastructure often relies on some form
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of policy support (such as feéuttariffs or tax breaks) to be commercially viable, making such projects
particularly sensitive to the risk of regulatory changes.

Climate I LQDQFH ZLOO QHHG WR SOD\ D UROH LQ ILQDQFLQJ LPSURYHI
as the costs and uncertain payback of support for improving the enabling environment in developing

countries limits the scope for private sector finance (Ka#b. &014). Specifically, climate finance

should be used to support the following:

Develop strong institutions, including key climate poligesh as a carbon price and phasing out fossil
fuel subsidies. For example, CIF finance for the developmentgesaale concentrated solar power in
Morocco, was linked to the gradual removal of fossil fuel subsidies (de Nevers 2013).

Sectorspecific markebased interventionsuch as reform of government monopolies in the energy

sector that discourage competitiand feedn tariffs for renewable energy. CIF financing of geothermal
GHYHORSPHQW LQ 7DQ]DQLD LQFOXGHG VXSSRUW WR UHYLVH 7DQ]
regulatory framework governing private power generatiRox(26).

Mainstream climate goals into national development plansNiD@s.Linking infrastructure projects to

,1'&V ZRXOG KHOS DOLJQ LQIUDVWUXFW ¥dald ahdh¥lphainstieah QW ZLWK FR
climate infrastructure needs into broader development plans (Ellis et al. 30&B)an approach would

also signal long term government commitment to a course of action, helping to reduce investor perception

of the risk of policychange.7KH *&) KDV DOVR LGHQWLILHG WKH QHHG IRU 3UHL
as an area for support (GCF 2015b). For instance, Zambia mainstreamed its climate goals into the
FRXQWU\TY 6L[WK 1DWLRQDO 'HYHORSP H& WyiB @DcimaKresliknkeHD G WR
programs and greater allocation of domestic resources (alongside support from the CIF) for climate

resilience projects (CIF 2015).

The Paris Agreements commitment that countries will prepare NDCs and the promise offsapport
GHYHORSLQJ VXFK 1'&V SURYLGHVY DQ RSSRUWXQLW\ JRYHUQPHQW
and policy changes needed to support low carbon development and for climate finance to support such

efforts.

Support developing a pipeline of bankahletainable infrastructure project$his requires building
government capacity to undertake project preparation and planning including the negotiation of complex
public-private partnerships, standardizing contracts and project evaluation procedures @famnaik

2013). This is important as project preparation can atld percent to total infrastructure costs (World

Bank 20131). Climate finance could be used to develop these skills and capacities. For example, the
World/IFC Scaling Solar program helpsuntries develop a rapid pipeline of solar energy projects by
providing support with tendering, developing bankable project documents.

Develop cefinancing package<Climate finance can also reduce the cost of financing clinedéted
infrastructurenvestments by investing or blending climate finance alongside other sources of MDB and
private sector finance to bring down overall project rike CIFs have been particularly focused here on
providing such risk capital. For example, the developmetiiefeothermal market globally has been in
large part due to the use of the CIF finance to support the earliest and riskiest stages of geothermal
projects at the exploration and tesilling stages (CIF 2015).

Blending CIF funds with MDB finance has alspabled the MDBs to structure higher risk transactions

than would have been possible using only MDB balance sheets (ibid). The GEF has also blended GEF
finance with other public and private capital to reduce risk. For example, to finance a renewalgle energ
project in Africa cefinanced with the Africa Renewable Energy Fund (managed by the AfDB), the GEF
accepted a capped return on its equity, enabling increased returns to be offered to private sector partners.
In a land restoration project in Latin Amerj¢he GEF provided guarantees and subordinated loans that
reduced risk and along with IADB funding crowekedprivate sector finance.
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Support local bank<limate finance can also be used in a wholesale manner to support financing by
local financial instititions in climaterelated infrastructure projects. Domestic banks play an important
intermediation role at the earlier infrastructure project preparation and construction phase, particularly in
middle income countries where over half of the private andd@BRes of infrastructure funds are local.
Local banks can also provide funding in their local currency, thereby reducing currency risk.

Local banks are well positioned to address barriers to investing in sustainable infrastructure in developing
countries. For instance, domestic banks are often best placed to understand and manage risk due to a more
detailed understanding of local conditions which allows them to more accurately assess the

creditworthiness of project developers. Building up this local é&kpgH QFH FDQ IXUWKHU GHYHOR
ability to assess risk, reducing transaction costs and the overall costs of financing sustainable

infrastructure (IFC 2013).

Climate finance can play a role here by directly financing local financial institutions, rgdbeigost of
finance for sustainable infrastructure project. A challenge here is identifying the relevant institutions with
climaterelated infrastructure expertise. This includes the experience in terms of accounting, financial
reporting and monitoringvhere the absence of such capacity can require duplicative systems that
increases transaction cosHlis et al. 2013)

The GCF is positioning itself to invest directly in local financial institutions by allowing intermediaries in
recipient countries todrome accredited to receive climate finarar(fin and Grandjean 2015 his

process should be used to encourage accreditation by private financial institutions in each country and be
used as a form of due diligence to assess capacity to further legdditienal capital into sustainable
(particularly energy) infrastructure.

Support development of financial instrumeits discussed, developing infrastructure as an asset class is
a key part of the financing framework. Securitizing infrastructure prog¢dtse operating stage and

selling them as green bonds can transform LCR infrastructure into a low risk, liquid asset that can be
attractive to institutional investors, allowing the capital from governments, project developers and banks
that is investedtahe earlier, riskier stage of infrastructure projects to be recycled into new LCR
infrastructure projects (UNEP 2015b). When green bonds are backed by the AAA credit rating of issuing
institutions such as the World Bank, this further reduces the riskwedting in LCR infrastructure (Farid

et al. 2016).

There has been some use of climate finance to develop the green bond market, such as the IDB Green
Bond Securitization Project supported by CTF and GCF finance. However, climate finance should be
more ative in this space, including developing green bond standards to ensure that bonds are clearly
linked to climate change outcomes (UNEP and BNEF 2015).

There are already steps being taking héreen bond indices have been created to help determine what
gXDOLILHV DB& ekdtdgieHtiae BarclaydSCI Green Bond Index launched in November 2014
goes beyond the emerging voluntary standards such as the Green Bond Principles and iecifides sp
about the use of proceed$e Oslo Securities Exchange edthe firsseparatgreen bond listing in

2015.

Another way to reassure investors over the use of the procaee$een through incorporation into the

issuance of aL QGHSHQGHQW VHFRQG RSLQLR Qapproxiratdly 0% of B HVV "~ R
to data have done thig/hile this may help boost investor confidentbhas added to verification costs,

which could prevent rapid scaling of issuance.
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Box25 &KLQDTV *UHHQ %RQG ODUNHW

&KLQDTV 3HRSOHYV % D @dndhndiéOrElRcevhkdd 201D tal ddidpte@ent the green bank len
&KLQDTYVY JUHHQ ERQG PDUNHW LV H[SHFWHG WR JURZ WR EL

China has also published guidelines on the issuance of green bonds, the first country Thd&fmghai Stock
Exchange in 2016 announced a pilot program for trades of corporate green bonds that will encourage firm
independent assessments of green qualifications.

Develop lowcarbon technologyAnother role for climate finance is to investthe deployment of low

carbon technologies. The IEA estimates that existing technologies can reduce global GHG emission by
around 60 percent of what is needed to achieve the 2 degree goal (IEA 2015c). This highlights the
importance of intensified RD&D fanew low carbon technologies such as clean fuels for transport and
CCS. Climate finance can be used to cover the technology risk from deployment of as new technologies,
where there are particularly challenges in assessing risk and building financingtfdarecceptable cost

(IFC 2013). Here, the role for climate finance is to mitigate these risks to support the demonstration and
scaling of new technologies.

Small amounts of targeted climate finance in the form of a grant can help bring down the soesks of
investments in climate technologies, enabling public funds from MDBs and private capital to come on
board. For example, CTF finance, finance supported the development in South Africa of the first
developing world concentrated solar power plant withagje.

Channeling climate finance through local financial institutions is another complementary approach to
addressing technology risk. Local institutions are often better able to assess the application of new
technologies to local conditions, such aswuliBngness of regulators to pass on the costs of clean energy
technologies through increased rates, public acceptance of new technologies such as CCS and the political
durability of subsidies.

Strengthen Monitoring of Outcomédonitoring investments anéarning from experience is another

important role for climate finance. Improving data and information on LCR infrastructure investments is
needed to allow investors to properly assess risk, determine what works and can be scaled (Kaminker et

al. 2013). t1is also important to have mechanisms in place to monitor and evaluate the effectiveness of
climate finance to assess the costs and benefits of more ambitious action and to establish an evidence base
of what policies and interventions are needed (Ellad.e2013). The programmatic approach of the CIFs

has supported monitoring and reporting across sectors of outcomes. To ensure accountability, learning,

and progress toward investment goals, the CIF requires all countries to report annually on results

achieved. Monitoring and reporting systems are coultiii G DQG EXLOG RQ WKH &,)VY SURJ
approach, engaging stakeholder groups across sectors, including government institutions at national, sub
national and local levels, as well as civil society, locahmunities and the private sector, to jointly

analyze and discuss results achieved and lessons learned in the implementation of investment plans.

The GCF is working to develop ways for countries to share experience and learning, but so far this
appears lirited to sharing experiences of gaining accreditation under the GCF (GCF 2015a). This could

be broadened to address the need for learning as to what financing models and policies have successfully
produced sustainable infrastructure. Tying climate finangmproved measuring, reporting and

verification under a UN climate change agreement can facilitate this information gathering process.

Improve coordination amongst climate fundsother issue is the need to improve coordination amongst
climate funds. Cuently, climate finance is being delivered by a multitude of funds and institutions.
Preventing overlap, duplicative processes for accessing funds and consistent criteria will increase the
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impact such finance can have. This also requires developinggaeityeof governments to effectively
manage climate finance as well as coordinate with international donors (Ellis et al. 2013).

Improving coherence and cooperation across the climate finance funds within and outside the UNFCCC
can also improve experiensbaring and dissemination of lessons learnt, increasing the scope for climate
finance to be targeted, effective and catalytic.

Finance Infrastructure for Adaptatioithe Paris Climate Agreement emphasizes the importance of

adaptation and developing an ada that should increase action and support for adaptation. The

Agreement establishes a global adaptationgc? WUHQJWKHQLQJ UHVLOLHQFH DQG UH
climate change, with a view to contributing to sustainable development and ensuadepaate
DGDSWDWLRQ UHVSRQVH LQ WKH FRQWH[W RI WKH WHPSHUDWXUH
make progress on this goal, each Party is encouraged to engage in an adaptation planning process that
includes formulating national adaptatiplans and prioritizing actions in light of each countries

assessment of their vulnerability to climate change.

Under the Paris Agreement there is also recognition of the need for support for international cooperation
on adaptation efforts, including stgthening institutional arrangements, and assisting developing
countries identify adaptation needs and to improve adaption effectiveness (UNFCCC 2016).

The Paris Agreement stresses the vital role of climate finance in helping developing countries adapt to
climate change, particular in the poorest countries where there will be limited scope for private sector
funding (GCF 2015c). The Paris Agreement also includes the aim of balancing the provision of climate
finance between mitigation and adaptation. The @lE€&ady aims to achieve such a balance. In addition,
there are three other UNFCCC climate funds focused on adaptdtier$$934 million Least Developed
Countries Fund, the $349 million Special Climate Change Fund, the Adaptation Fund which is financed
through proceeded from sales of certified emissions reductions under the Kyoto Protocol. The CIF Pilot
Program on Climate Resilience is also adaptation focused.

For many adaptation projects there will be limited scope for generating returns while withémit
prospect for involving private sector finance. In these cases public finance will need to play the dominant
role, including climate finance.

There is, however, a growing recognition that adapting to climate change involves risk that the private
sectorshould be responding to. For instance, ratings agency Standard and Poors has identified climate
change as a threat to private sector infrastructure and that making such infrastructure resilient to climate
change should involve private sector finance.

In the cases where there is scope for private investment, targeted climate finance can help overcome
barriers and reduce risks. For instance, there has been some success in leveraging private sector
investment in adaptation has been in the provision of insarfiom climateelated events. Insurance can
spread the costs of LCR events, communicate risk, offer new and innovative risk management solutions
and directly invest in sustainable infrastructure (IFC 2013). For example, the African Risk Capacity
Insurarce company offers drought insurance to African states. It was financed by private capital and
finance from German and UK development agencies (KfW and DFID). The Caribbean Catastrophic Risk
Insurance Facility is a pubHgrivate partnership mulgountry isk pool that seeks to mitigate the effects

of hurricanes and earthquakes (CFSG 2015).
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Box 26 Natural gas energy infrastructure in Tanzania

Current gas exploitation in Tanzania is geared tdgvatectricity production to medbmestic power demands,
relieve thenational electricity utility, TANESCO, from expensive power generation, and contribute towards
HQHUJ\ VHFXULW\ SDUWLFXODUO\ E\ UHGXFLQJ UHOLDQFH RQ
electricity gerration and meet domestic needs in the industry, connect 30 percent of the population to me
thermal needs in big cities of Tanga, Arusha, and Mwanza; the target is to produce 9,000 MW of electrici
natural gas by 2021. Although household use afrahfjas has a huge potential for widening electricity acces
which is currently low, it may not be very financially attractive to private sector investors, especially comp
the competitive returns that can be gained from investing in the expoN Fi&/ ,QGHHG DQ uDQ
gas sub sector that is expected to generate revenue for developing both domestic and regional infrastruc
public-private partnership targeting exports of LNG to Asian countries where demand is high. Wfittojeis,
one option would be to sell all of the gas in liquefied form on the international market. The second option
be to use a portion of the resource for domestiebgasd industries, and export the rest.

In the medium term, export of gas isgated after 2025 to East Africa region. As part of the East Africa
Community (EAC) Power Master Plan, there is a proposal for the construction of a Natural Gas Pipeline |
Its aims are to: facilitate easier and faster supply of gas to Tanga andasand in particular ensure the

provision of natural gas as an alternative fuel to a number of thermal power plants located in Mombasa a
supplying gas to industries, commercial institutions and other consumers in Mombasa; promote diversific
the energy sources in the region and reduce dependence on imported fossil fuels; strengthen the integra
process as Partner States share a locally available energy resource in the region and the associated infrg
facilities; and enable furér exploitation of the gas resources in Tanzania for regional development.

There are a number of policies and legislation guiding such decisions about how best to exploit natural g
resources for the benefit of all Tanzanian citizens. The 2013 NatusdP @iy makes an explicit link to existin
overall national development policies, in particular the {@rgn plan, Vision 2025. Meanwhile, the natural ga
policy focuses on how natural gas is to benefit the population of Tanzania through institugioreatdrks,
regulatory frameworks and systems that ensure strategic participation. The 2015 Oil and Gas Revenue
Management Act legislates how benefits are to be shared and the government is in the process of develg
Natural Gas Utilisation Master Plam. addition, a Model Production Sharing Agreement, 2008 (MPSA) betw
the Government, the TPDC and the Oil Companies, and a Model Power Purchase Agreement (PPA) has
developed for seven subsectors including the natural gasestdr. Yet, there rema no agreement between t
GoT and private sector companies on the investment framework for oil and gas. Previous deadline to corn
this framework by 2015 has been revised, with a new deadline for its implementation now postponed to 2
(Bushell £DFID). It is not a surprise therefore that close to five major development partners and philanthr
foundations are directly or indirectly on supporting the setting up or reforms to strengthen the legislative
framework for oil and gas. These include DFIBDRAD, FINNIDA, UNDP, the World Bank, AfDB, EADB
and the Bill & Melinda Gates Foundation (BMGF).

Beyond the physical infrastructure and governance architecture guiding natural gas development pathwa
Tanzania still requires huge investment skills and Kadge capacity within the oil and gas sector to ensure t
developments in the sector result in development of local capabilities. Without such capabilities, the emp
opportunities and lorterm competitiveness that could be fostered will be stiflésbre are several initiatives

funded by the government, industry and some donors for petreigated education at higher education level
technical level and vocational education and training institutions, such as the establishment of a vocation
training center in Mtwara which offer natural gas technical courses and the new Masters training on Natu
at the University of Dar es Salaam and the UONGOZI Institute which is a government leadership training
institute established with the support of thevernment of Finland is providing support to the government in
formulation of various policies. However, there are still major skills gaps at both professional and technicg
levels.

Lessons Learn and Way Forward
The following issues emerge as findinggldessons learnt from this brief analysis of the gasssgtor;

f Attracting private sector investments in infrastructure in the gas industry is difficult. Firstly, many
of the current, if not the majority of the infrastructure projects are either swlalyced through
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public funds, or through a blending arrangement with significant government investments through
guarantees, equity and loans. The focus on generating gas for domestic consumption complicates
investment opportunities, in cases where econoetigns may not be as competitive as exports.

f TKH FRXQWU\ VWLOO QHHGY VXEVWDQWLDO LQYHVWPHQW L
realize considerable local benefits. As nearly 80 percent of the reserves are located in the deep se
exploration and exploitation of these reserves will be key to generating enough gas for meeting
domestic needs as well as exports, but will be more costly and hence will rely more on private
rather than public investments. This may be challenging especiadly flling price of oil has
negatively affected investments in new capital intensive oil and gas exploration.

f There is a need to sustain and grow the ongoing capacity building processes towards enhancing
the local skills, expertise and knowledge basééndil and gas sector through higher education
and technical and vocational training. This is important to ensure that adequate and sufficient
capacity is developed locally. Increased and sustained attention to promote positive social impacts
of gas expldiation especially among the locals is needed. For example, training to ensure local
benefits through employment opportunities for locals in gas production areas. The initiative to
establish a vocational training center in Mtwara which offer natural ghsited courses is a
positive feature.

f Itis important to encourage corporate social responsibility within gas infrastructure projects. Some
have already planned and implemented community projects to develop public social services in
the water and power decs.

Source: SEI 2016
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9. Strengthen technology development and deployment

The INDCs conveyed by countries in the run up to COP21 make it clear that deickacdrbs on

emissions will not be sufficient to meet the 2°C Scenario (2DS). These efforts will need to be
complimented with deployment of leearbon technologies to achiethe recommended emissions

target. There is need to build a stronger platform for cooperation and actions on technology and on
building more efficient and sustainable infrastructure. There is tremendous scope to accelerate and benefit
from innovation.

Thelnternational Energy Agency (IEA) estimates that if syskewel innovation is achieved, renewables
such as wind and solar PV have the potential to provide 22% of annual electricity sector emissions
reduction in 2050 under the 2DS. Overall, renewableprajected to reduce global emissions by 31
percent by 2050 under 2DS. While the price of solar energy has fallen very rapidly over the last few
years, the IEA conservatively projects that it could fall by a further 40 percent over the next 5 years, or
even further by 50 percent for solar (PV) and up to 25 percent for wind according to a latest MIT study.
For renewables to be deployed on a large scale, systeinnovation requires enabling technologies
that allow demandide integration, improved energtorage, smart grid infrastructure and perhaps more
importantly reduced variability of wind and solar PV and/or increased flexibility of power systems.
,QQRYDWLRQV VXFK DV 7HVODfV 3RZHUZDOO WR DGYDQFH WKH VW
solar plant in the Atacama Desert that can generate continuous electricity even when the sun is not
shining demonstrate the direction of innovation in development of renewables.

The transportation sector accounts for just under a third of global finalyetemand. Twehirds of
transportrelated emissions are attributable to road transport fueled primarily by fossil fuels.
Improvements in vehicle design and efficiency, introduction of alternativedotion fuels and

electricity can substantially reducarisportation sector emissions. A standout example of technological
innovation in the transportation sector is the Google driverless car. It is estimated that driverless
autonomous cars when used on a wide scale as cabs have the potential to reduce estiseitnby 94
percent than a conventional gasoline car of today. Similarly, vehicles powered by electricity reduce final
energy use by more than a factor of three, as compared to ggsmhreed vehicles. IEA estimates the

total cost of lowcarbon trasport investments from 2042030 is approximately $3.8 trillion, whereas
between 203@050 the incremental need increases to $12 trillion.

Improvements in energy efficiency of buildings can lead to a reduction in heating and cooling energy
requirements bhalf and in some projections by even 90%. LED lighting and energy efficiency both in
generation and use all hold the promise of a major transformation. Such investments are projected to
contribute to a 3 percent reduction in global emissions in the réisidamildings sector alone. According

to IEA, the estimated cost of legarbon investments in the buildings sector (residential and commercial)
is $3 trillion between 2012030.

Technological innovation can unlock a virtuous cycle of action to trans@iarow-carbon economy that

can meet the aspirations on both development and elimination of poverty as well as manage the risks of
climate change. Developing better networks such as smart grids, and capturing-béesfits such as

clean air and healjhecosystems will help speed up the process of innovation. There have also been
tremendous strides in improving management practices that contribute to greater deployment of clean
technologies. A part of this virtuous cycle of innovation is demonstratéidire42. As countries and

firms invest more in developing clean energy sources, their cost falls at a high rate, helping investors
embark orlow-carbon pathways.
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Figure 42 Technology improvement enables greater emissions reductions
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For innovation and uptake of technologies to speed up, a few important challenges will have to be
confronted.These are,

f First, market failures such as the availability of information will need to be corrected. Emerging
economies in particular can benefit from reduced cost of acquiring the expertise for deployment of
clean energy technologies if knowledsgjgaringis encouraged. While there is precedent of
international cooperation on energy efficiency standards (for example, IPEEC, SE4ALL and CEM
initiatives), knowledgesharing efforts that support private sector in developing clean energy need to
be strengthened.

f Second, reduction of upfront costs will be essential in incentivizing earlyrisighesearch, as well
as in the building of infrastructure in both advanced economies but also in countries like China and
Turkey that can benefit all countries. Better jpublpport, publigrivate initiatives, and enhanced
international cooperation can help accelerate these and other innovations. Promising efforts include
WKH UHFHQWO\ XQYHLOHG 30LVVLRQ ,QQRYDWLRQ LQLWLDWLYF
them to a doubling of public investments in basic energy research over the next five years. In the
SULYDWH VHFWRU WKH 3% UHDNWKURXJK (QHUJ\ &RDOLWLRQ " O
investors from 10 countries with a collective net worth of mbaa t$350 billion. This initiative will
provide capital for research on higkk but most promising clean energy technologies.

f Third, for a wider uptake of renewables, investments in syl#eeat innovative technologies are
crucial, in particular investmésthat help reduce variability of renewables and increase flexibility of
power systems.

f Fourth, alignment of price incentives is crucial for encouraging innovation. Implicit and explicit
fossil fuel subsidies make it harder for clean energy to be coimpeRecently renewed attention to
fossil fuel subsidies and reforms currently being considered in a number of countries should be
encouraged.

It will be important to set out a concrete action plan beyond Paris that can lay the basis for actions
country-by-country supported by a strong platform of international cooperation on policy improvements
and capacity building, technology and innovatiod an strengthening the financing framework.
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Notes

1 As defined by the World Bank World Development Indicators, October 2015 calemsification.

G20 projections include notable r@ECD countries such as Argentina, Brazil, China, India, Indonesia, Russia, Saudi
Arabia, South Africa which have higher investment rates compared to the OECD countries.

Argentina, Brazil, China, Irid, Indonesia, Mexico, South Africa, and Turkey.

External expert interviews

Interview with McKinsey infrastructure expert

Expert interview with the head of asset management for a major investment bank based in South America
Interview with Seniornvestment Expert

OECD, Mapping channels to Mobilise Institutional Investment in Sustainable Energy; McKinsey Global Institute,
Infrastructure productivity: How to save $1 trillion a year; New Climate Economy report 2014; Expert interviews.

3% D V Hi®a comprehensive set of reform measures, developed by the Basel Committee on Banking Supervision in 2011,

WR VWUHQIJWKHQ WKH UHJXODWLRQ VXSHUYLVLRQ DQG ULVN PDQDJHPHQW RI
codifies and harmonizdsU insurance regulations with a primary focus on the amount of capital that EU insurance

companies must hold to reduce the risk of solvency.

10" OECD, Mapping channels to Mobilise Institutional Investment in Sustainable Energy; McKinsey Global Institute,

Infrastructure productivity: How to save $1 trillion a year; New Climate Economy report 2014; Expert interviews.

1 Interview with global operations professional

12 Banks and investment Companies include: Bank, Investment Bank, Asset Manager, Wealth Mangibe®ffice +

Multi, Family Office £Single, Investment Trust, Investment Company.

13 This conclusion assumes stable growth in AUM; that current investmesase allocation to infrastructure from 5.2 percent

to 8 percent; and that 60 percent of institutional investors who are not investing in infrastructure began to invest at the
current allocation level of 5.2 percent.

14 Fourteen percent portfolio shaar sustainable infrastructure inferred based on 34 percent of loan portfolio for climate

finance and 42 percent of portfolio for infrastructure. This assumes that the share of the portfolio for climate finance is
consistent across infrastructure amHnfrastructure projects

15 Energy efficiency sustainability premium is based on the percentage of construction costs that is required to attain a LEED

platinum certification 4.5 percent to 8.5 percent, according to a study by KEMA.
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