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Challenge
The Intergovernmental Panel on Climate Change (IPCC) established the scientific foundation of
a global consensus that human made climate change poses a very severe threat to development
and inclusive growth in the medium and long term. The G20 countries are responsible for
roughly 80 percent of global energy use and CO2 emissions, and are thus heavyweight players in
climate policy. There are, however, concerns about the distributional effects of some climate
policies in combating climate change, and their potentially adverse impact on development
prospects and economic growth. These concerns can be resolved through an integrated policy
package incorporating the scaling-up of low-carbon and climate-resilient infrastructure,
sustainable finance and carbon pricing.
Despite the collective ambitions that yielded the landmark Paris Agreement, and despite the
enhanced commitments to climate action by individual countries embodied in their Nationally
Determined Contributions (NDCs), the world is still far from achieving a collective plan to keep
the global temperature increase to well below 2°C. The world is also at risk of being caught in a
cycle of low and uneven growth, and, with it, of failing to reach the Sustainable Development
Goals (SDGs) to eliminate poverty and provide a better life for all. Unlocking the impediments
to the scaling-up of sustainable infrastructure can help to meet all three challenges by laying the
foundations for strong and inclusive growth; by providing access to energy, mobility, education
and health; and by accelerating the decarbonization of our economies.
This paper proposes a comprehensive approach that links inclusive growth, sustainable
development and the climate goals. It builds on a sustainable infrastructure with three key
pillars: (i) strengthening and reorientation of investment strategies to exploit the significant
opportunities of low-carbon, climate-resilient infrastructure; (ii) transforming finance to enable
and drive change; and (iii) phasing out fossil fuel subsidies and putting a price on carbon to
harness the transformative power of the market and stimulate low carbon investment.

Proposals 1
1 Strengthening and reorientation of investment strategies
Investment needs for sustainable infrastructure over the next two decades represent a
once-in-a-lifetime transition. Rapidly scaling up low-carbon and climate-resilient infrastruc
ture is key to sustainable development and inclusive economic growth and to meeting the
climate goals. The investment required in infrastructure for energy, transport, potable water
supply and sanitation, as well as telecommunications over the next 15 years is estimated to be
around US$ 80–90 trillion (see Figure 1), which exceeds the value of the entire existing stock.
These demands are driven by ageing infrastructure in advanced economies and high demand for
new infrastructure in emerging markets and developing countries. New infrastructure demands
_________________________
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Our analysis is based on peer-reviewed literature, as given in the references. The recommendations are
based on the evidence of this literature, but are personal opinions of the authors.
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Figure 1: 2014–2030 Cumulative global infrastructure investments required by sector and country income
groups. Source: Bhattacharya et al. (2016)

are growing rapidly because of problems in access to water, sanitation or electricity, rising
incomes, and deep structural changes, especially rapid urbanization. Smart infrastructure
choices can contribute towards human development in line with environmental targets, whereas
making the wrong choices now will result in a lock-in of unsustainable patterns for several
decades (see Figure 2 for the example of coal-power plants) and potentially stranded assets
(Röhrkasten et al. 2016).
Because of a shrinking global carbon budget, increasing climate risks, and long lived
infrastructure assets, the window for making the right choices is narrow. To keep temperature increase to less than 2°C with a 'likely' chance, the emission of carbon into the atmosphere
needs to be limited to roughly 800 GtCO2. However, the pledged NDCs would consume 75
percent of the total carbon budget by 2030 (see Figure 2). Delay will also increase the cost of
future remedial measures and raise the likelihood of catastrophic risks. This underlines the
urgency of the problem and the need for stronger action. Building better, smarter and more
sustainable infrastructure will allow countries to leverage innovation and continuously
strengthen their NDCs in the next decade as required by the Paris Agreement (Bak 2016). In
addition, making low-carbon and climate-resilient infrastructure investments today will ensure
that decarbonization of the global economy by 2050 remains possible; it avoids locking in high
carbon investments and gives policy makers leeway to agree to ambitious targets in the future.
In addition, sustainable infrastructure investments can help countries to better prepare for future
climate impacts.
Investments in sustainable infrastructure are being held back by an array of
impediments that will need to be tackled. Investing in sustainable infrastructure is inherently
complex because of externalities (positive and negative) and very long-term horizons. Most
countries lack the necessary policy and institutional foundations, including (i) long-term
planning capacity (at the national, local and municipal levels) with a focus on sustainability

3

Economics Discussion Paper (2017–41)—submitted to G20 Policy Papers

Figure 2: Global CO2 emissions remaining to keep below 2°C rise in temperatures versus projected
carbon emissions by Nationally Determined Contributions (NDCs) and from existing and planned coal
power plants. The budget for 2°C refers to cumulative CO2 emission consistent with limiting warming to
less than 2°C with a ‘likely’ chance (66% probability), see IPCC (2014) for the qualification of uncertainties. Source: Edenhofer et al. (2016).

from the outset; (ii) the ability to transform plans into bankable and sustainable projects that
internalize positive and negative externalities over the life of the infrastructure; (iii) an enabling
environment to attract the private sector including effective Public Private Partnership (PPP)
frameworks; (iv) institutional arrangements to underwrite policy and funding risks; (v)
overcoming the bias towards incumbent and less sustainable solutions; and (vi) the capacity to
plan, build and commission projects efficiently. As a result, there is insufficient infrastructure
investment and the investment that is being made is not as smart, resilient and sustainable as it
should be.
Policy proposals for the G20:
1) G20 countries should include targets on quantity and quality of sustainable infrastructure consistent with the Sustainable Development Goals and a 2°C compatible
pathway within their NDCs, and should recognize infrastructure and investment needs
in their long-term climate strategies.
2) To support these targets, G20 countries should undertake systematic assessments of
current investments and future plans and of the impediments to sustainable
infrastructure. Based on these assessments the G20 should set out concrete proposals
for national and collective actions to scale up investments and accelerate the shift to
low-carbon, climate-resilient infrastructure.
3) The G20 should invite the Multilateral Development Banks (MDBs) working in
cooperation with other international organizations (OECD, IMF, IRENA, IEA and the
4
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IEF, and the G20 Infrastructure Hub) and private entities to establish common
definitions and standards for sustainable infrastructure that can be used to shape
both public and private investments in infrastructure to deliver on a 2°C compatible
pathway and the SDGs.

2 Transforming finance to enable and drive change
The scale of investment requirements for sustainable infrastructure calls for a
strengthening of finance from all sources and a reorientation towards green and clean
infrastructure, because access to long-term and affordable finance is a major barrier to
the scaling-up of investments in sustainable infrastructure. Given growing limitations on
fiscal space in many countries, stronger efforts are warranted on public resource mobilization
including, as discussed below, the phasing out of fossil fuel subsidies and adoption of carbon
pricing. It will also be necessary to strengthen fiscal capacities at a local level since a large
proportion of infrastructure spending will be on urban areas. This will require local governments
to access their own sources of revenue and for intergovernmental fiscal relations to give a
greater role to cities and local governments.
In order to unlock the capital needed for sustainable infrastructure, policies that
leverage the strengths of both the public and private sectors are needed, with the bulk of
the financing being generated by the private sector. There are large pools of domestic and global
savings that are not currently tapped for green investments. This includes infrastructure.
Macroeconomic risks and weaknesses in governance are an impediment to private sector
involvement; transforming finance to enable and drive change will require more engagement
from the public sector.
The most important impediment to unlocking private sector pools of capital for
infrastructure is uncertainty over the reliability of revenues for a given project. Three funding
sources can be employed to make sustainable infrastructure projects viable and thereby
mobilize private sector green finance: (i) user fees levied on citizens, (ii) availability payments from governments, financed by general or earmarked tax revenues, and (iii) land-value
capture levied on project developers. How these funding sources are combined must reflect (i)
the ability of users to pay in the short term, (ii) the projected useful life of the infrastructure, and
(iii) the timing of spill-over benefits generated by the project. Greater clarity and certainty on
how these funding sources will be combined is essential to mobilizing private finance on a large
scale.
In addition to contributing to revenue streams to make projects viable, governments
themselves may address certain risks. First, governments can reduce regulatory risks through
legislative frameworks for carbon pricing, as detailed below, and other regulations to support
the achievement of the NDCs. Second, MDBs and public infrastructure banks can provide
guarantees for loan tenure risk as well as project-related performance risk for innovative
infrastructure solutions. Finally, governments may establish public-private partnerships (PPP) if
they prove to provide value for money through strong side-by-side tests to guard against
uneconomical PPP arrangements.
MDBs and national development banks have a special role in supporting infrastructure in
emerging markets and developing countries, from the policies and institutions that can translate
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promising ideas into real demand, all the way through to finance at a manageable cost of capital
and the effective management of risk. The MDBs and national development banks are absolutely vital in the early stages of these projects to get over the policy and institutional issues
and the most difficult of the risks. If these stages are well-managed, large private sector funds
can come in.
As part of creating markets to finance sustainable infrastructure and scaled-up deployment
of innovation, harmonization of the disclosure of climate-related financial risk throughout
the financial system will stimulate a shift of global capital and anchor climate resilience in
the global financial system (Verdolini et al. 2017). Information asymmetries related to climate
risk make it difficult for investors to assess the physical, regulatory and legal risks of climate
change. Today, reporting is voluntary and varies across industries and countries. Mandatory
climate-related financial disclosure will guard against the risks of tipping points and contribute
to financial stability (Berensmann et al. 2017). These must address three levels of climaterelated financial disclosure: (i) how investments contribute to climate change, including the
emissions from investment portfolios and low carbon investments, (ii) how climate change will
affect the resilience of investments including transition risks and physical risks and (iii) what
climate scenario and emissions assumptions are used to assess the climate resilience of
investments. For example, only 5 percent of the world’s largest 500 institutional investors have
policies in place to actively monitor the risk of stranded assets with their investment managers
(Global Asset 500 Index 2016).
Finally, sustainable finance must also be congruent with climate finance as committed under
the Paris Agreement. Official development assistance and climate finance remain critical
especially for low income and vulnerable countries and can be used to catalyze investments in
sustainable infrastructure even in middle income countries. It is important therefore that rich
countries live up to their commitments including those made under the Paris Agreement.
Generally accepted standards and definitions of “Green Finance” 2 are crucial to attract
investors in sustainable infrastructure. Standardization contributes to building comparable
capital markets for investment in sustainable infrastructure across borders and to prevent “green
washing” (Berensmann et al. 2017). In addition, climate-related financial transparency is needed
in all parts of the financial system including banks, capital markets, institutional investors,
private equity managers, insurers, public finance institutions and regulation. Today, even for the
institutional investors with the most advanced disclosure policies, only 3.4 percent of their
assets represent low carbon investments (Global Asset 500 Index 2016). This needs to rise
significantly if sustainable infrastructure investments are to be scaled-up.
Policies implemented to assure financial system stability must also be considered in light of
climate risks to the financial system. Financial market regulation may impede green finance
through investment limits, capital adequacy, reserve requirements, the valuation of assets and
liabilities and limits on foreign investment. These can discourage longer-term investment and
cross-border investments in sustainable infrastructure as well as in emerging innovations. The
effect of these regulations can be tempered by allowing preferential capital and equity for
_________________________
2

Green Finance can be understood as the financing of investments that provide environmental benefits in the
broader context of environmentally sustainable development (G20 Green Finance Study Group). It was
brought forward in the G20 context during the Chinese presidency in 2016.
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sustainable investments. Moreover, platforms encouraging the collaboration between the private
sector, regulators, central banks and academics to establish consistent frameworks and
definitions across sectors and countries would facilitate the move from voluntary to mandatory
disclosure.
The information asymmetries that exist for climate-related financial risk also interfere with
projects based on innovative solutions to climate change. These may occur in many areas
including, for example, transportation, energy efficiency, renewable energy storage, and
methane abatement. In order to accelerate the climate and economic spill-over benefits of public
investment in innovation, sustainable finance policies must also address the broadening and
deepening of markets for investment in low carbon innovation. This can be achieved by
disclosure of the positive impact that investments in these projects have on climate-related
financial risk (Bak 2017; see also Verdolini et al. 2017).
Policy proposals for the G20:
1) Building on the commitments made at the Hangzhou Summit, the G20 should ask
MDBs to set a system-wide target for supporting the scaling up of sustainable
infrastructure consistent with the ambitions of the SDGs and the Paris Agreement. In
turn, G20 shareholders should commit to provide MDBs with the resources and
flexibility needed to raise their collective ambitions.
2) The G20 should invite the Financial Stability Board (FSB) to establish a platform to
exchange experiences and develop approaches to disclosure on climate-related
financial risks (transition, physical and litigation). This platform should be chaired by
finance ministries / central banks and involve all relevant stakeholders, including
regulators, academia, finance, industry and relevant international institutions. The
proposed platform should develop mandatory climate-related financial risk disclosure as
well as its corollary, the potential for risk reduction from investment in sustainable
infrastructure and in climate-related innovation projects. In addition, the platform
should develop model legislation for financial disclosure and the standardization of
green finance practices, for both private-sector and state-owned companies consistent
with the Paris Agreement and Sustainable Development Goals.
3) Fostering the link between Green Finance and carbon pricing: Development Banks
and private-sector financial institutions should be encouraged to adopt shadow carbon
pricing in internal decision-making as an instrument to help reduce climate-related risk
in their investment portfolio. Implicit and explicit carbon pricing should be introduced
as an indicator to improve the transparency of green indicators and make “Green
Finance” more traceable (Berensmann et al. 2017). G20 governments should also use
their leverage to institute shadow carbon pricing throughout MDBs and (semi-)public
national banks.

3 Leverage market forces to stem climate change – by setting prices right
The current price system for carbon favours investment in high-carbon infrastructure for
two reasons: (i) fossil fuel subsidies create a perverse incentive for carbon-intensive
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investments and (ii) there is no price on polluting the atmosphere to steer investments in
the right direction. At the global level, every ton of CO2 is subsidized by an average US$ 150
(including negative externalities such as health effects by air pollution; Coady et al. 2015) as a
consequence of preferential fiscal treatment of carbon industries. By contrast, only 13 percent of
global emissions are subject to carbon pricing and the price levels are often low (World Bank,
Ecofys, Vivid Economics 2016). This incentive structure favours investments in high-carbon
infrastructure and disincentivizes low carbon investments. The renaissance of coal, particularly
driven by poor but fast growing countries, is one consequence of this perverse incentive
structure (Steckel et al. 2015; Edenhofer 2015). A transition towards low-carbon, climate
resilient infrastructure requires both the phasing out of inefficient fiscal policies on the one hand
and implementing carbon pricing on the other. A recent analysis by the High-level Commission
on Carbon Prices concluded that a $40–$80 range in 2020, rising to $50–$100 per ton of carbon
by 2030, is consistent with the core objective of the Paris Agreement of keeping temperature
rise below 2°C (Stiglitz et al. 2017). As a first step, countries can implement carbon pricing
schemes at a domestic level, with rising national carbon price plans, depending on whether they
are a developed or an emerging economy. They can then converge on a carbon price in the longterm (see Figure 3).
Administrative and political barriers to carbon pricing can be turned into
opportunities. Carbon pricing is often perceived to lead to regressive distributional effects and
hence to place a greater burden on the poor. While such effects are highly country specific, and
in some cases carbon pricing might actually be progressive, potential negative effects for the
poor can be addressed through complementary policies (Nguyen et al. 2017). For example,
Indonesia succeeded in compensating poor households while reforming its fossil fuel subsidy
schemes. Complementing fossil fuel subsidy phase out and carbon pricing with support for
wider public goods such as health, education, clean energy, and public transport has also proven
to increase public support (Whitley and van der Burg 2015).

Figure 3: Targeted carbon price for a 2°C compatible pathway for emerging and developed economies.
Qualitative representation. Source: based on Carbon Disclosure Project CDP 2015, own representation.
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In addition to providing the right incentives for climate change mitigation, getting carbon
prices right also generates significant public revenues. These revenues can be used to finance
sustainable infrastructure in various ways. First, in most countries, revenues from national
carbon pricing schemes, in line with limiting global temperature increase to well below 2°C,
would be sufficient to provide universal access to key infrastructure services and thus help to
achieve Sustainable Development Goals (Jakob et al. 2016) (see Figure 4). Second, carbon
pricing may be a lever to increase the economic efficiency of the tax system, especially in
economies subject to harmful tax competition (Franks et al. 2015) and economies with large
informal sectors, as evading taxes on fossil fuels is less likely than evading sales or income
taxes (Markandya et al. 2013; Liu 2014). By substituting income or value added taxes with
green fiscal reforms, adverse effects on the poorest members of society can be avoided. Third,
carbon pricing revenues can also provide funds for green industrial policies, e.g. to pay
emerging firms with climate change solutions for GHG reductions as a bridge to a meaningful
price on carbon. Finally, revenues from carbon pricing could serve as a means to ramp up
domestic resource mobilization, being one of the main goals stated in the Addis Ababa Action
Agenda. Climate finance can play an important role in supporting such national carbon pricing
efforts (Steckel et al. 2017).
Policy makers must be equipped with the same quality of information on the low
carbon economy as is available for today’s economy. Implementing monitoring systems to
track steps towards a low carbon economy will ensure the same quality of economic information
that already exists for incumbent fossil-fuel sectors (Bak 2015). G20 members must implement
long-term low GHG emission and climate-resilient development strategies, in accordance with
Article 4 of the Paris Agreement, supplemented by reliable metrics to track progress (Löschel

Figure 4: Share of carbon revenues needed to provide universal access to water (measured by the ratio of
costs of closing the infrastructure gap over carbon revenues): a ratio exceeding 1 (white) implies that
carbon revenues are not sufficient to cover the cost of closing the gap. The darker the colour shading, the
lower the share of carbon revenues needed to finance universal access. The darkest shade includes
countries that are already close to or have universal access. Source: Jakob et al. (2016).
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et al. 2017). To determine whether developments are in line with stated targets, they should be
made subject to regular rounds of peer-review, as is already common practice in numerous
international fora.
Policy proposals for the G20:
1) Assess the adequacy of carbon prices: The G20 Finance Ministers should commit to a
peer review process to assess the adequacy of the current carbon pricing systems to
deliver the Nationally Determined Contributions under the Paris Agreement.
2) Phase out fossil fuels subsidies: The G20 have pledged, every year since 2009, to
phase out fossil fuel subsidies, but have not set a specific deadline to do so. We suggest
that the G20 members should now set 2022 as a target date for eliminating fossil fuel
subsidies, including both production and consumption subsidies. This should be
accompanied by redirecting the savings towards groups most affected by the reform. In
addition, all G20 members should complete their fossil fuel subsidy peer reviews by
2018.
3) Develop a carbon pricing roadmap: A permanent platform for cooperation on carbon
pricing within the G20 should be established with the aim of (i) developing a roadmap
to implement carbon pricing to double the level of emissions covered by carbon pricing
mechanisms from current levels of about 17 percent within the G20 to 35 percent by
2020, and doubling it again within the following decade, (ii) agree on a minimum
carbon price that should grow over time to become transformative, (iii) underpin
bilateral endeavour and mutual peer-review of carbon pricing systems, and (iv) price
carbon broadly, while maintaining social equity and increasing access to sustainable
infrastructure, to ensure a just transition towards a low-carbon economy.
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