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The New Climate Economy

The Global Commission on the Economy and Climate, and its flagship project the New Climate Economy,
were set up to help governments, businesses and society make better-informed decisions on how to achieve
economic prosperity and development while also addressing climate change.

It was commissioned in 2013 by the governments of Colombia, Ethiopia, Indonesia, Norway, South Korea,
Sweden, and the United Kingdom. The Global Commission, comprising, 28 former heads of government
and finance ministers, and leaders in the fields of economics, business and finance, operates as an
independent body and, while benefiting from the support of the partner governments, has been given full
freedom to reach its own conclusions.

The Commission has published three major flagship reports: Better Growth, Better Climate: The New
Climate Economy Report, in September 2014; Seizing the Global Opportunity: Partnerships for Better
Growth and a Better Climate, in July 2015; and The Sustainable Infrastructure Imperative: Financing
Better Growth and Development, in October 2016. The project has also released a number of country
reports on Brazil, China, Ethiopia, India, Uganda, and the United States, as well as various working papers
on cities, land use, energy, industry, and finance. It has disseminated its messages by engaging with heads
of governments, finance ministers, business leaders and other key economic decision-makers in over 60
countries around the world.

This Report was prepared by teams from the following institutions: the Brookings Institution, the Energy
Transitions Commission (ETC), the Coalition for Urban Transitions, the Food and Land Use Coalition
(FOLU), the Grantham Research Institute on Climate Change and the Environment, the Overseas
Development Institute (ODI), SYSTEMIQ, and World Resources Institute (WRI). For a full list of the
authors and contributors to this Report, please see page 205.

The New Climate Economy's work on this Report is made possible with support from, among others, the
government of Denmark, the government of Germany, the government of Norway, and the governent

of Sweden. The views expressed here do not necessarily reflect the opinions or official policies of these
institutions.
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&£ The growth story of
the 21st century will
unlock unprecedented
opportunities and deliver
a strong, sustainable,
inclusive global economy.
The benefits of climate
action are greater than
ever before, while the
costs of inaction continue
to mount. It is time for
a decisive shift to a new

climate economy.”’

—The Global Commission on the Economy and Climate
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Unlocking the Inclusive Growth Story of the 21st Century:
Accelerating Climate Action in Urgent Times

Key Findings

e We are on the cusp of a new economic era: one
where growth is driven by the interaction between
rapid technological innovation, sustainable
infrastructure investment, and increased
resource productivity. This is the only growth
story of the 21st century. It will result in efficient,
liveable cities; low-carbon, smart and resilient
infrastructure; and the restoration of degraded
lands while protecting valuable forests. We can
have growth that is strong, sustainable, balanced,
and inclusive.

e Over the last decade, we have seen amazing
technological and market progress driving the
shift to a new climate economy. We are seeing real
results in terms of new jobs, economic savings,
competitiveness and market opportunities, and
improved wellbeing for people worldwide. And this
progress in the real economy has been delivered
on the back of often weak or even contradictory
policies in countries. How much more could be
achieved in the coming years with clear, consistent
policy signals?

e In 2014, the Global Commission on the Economy
and Climate concluded that ambitious climate
action does not need to cost much more than
business-as-usual growth. The evidence today
shows that climate action is even more attractive
than we imagined then. This remarkable new
growth opportunity is now hiding in plain sight.

e Yet we are not making progress anywhere near
fast enough. While many private sector players are
stepping-up, policy-makers in most countries still
have the hand-brake on. We are now at a fork in
the road.

e The next 10—15 years are a unique ‘use it or lose it’
moment in economic history. We expect to invest °
about US$9o trillion in infrastructure to 2030,
more than the total current stock. Ensuring that
this infrastructure is sustainable will be a critical
determinant of future growth and prosperity. The
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next 10—15 years are also essential in terms of
climate: unless we make a decisive shift, by 2030
we will pass the point by which we can keep global
average temperature rise to well below 2°C.

We know that we are grossly under-estimating

the benefits of this new growth story. Current
economic models are deeply inadequate

in capturing the opportunities of such a
transformational shift, or the grave dangers of
climate inaction. We need a new class of economic
models that can capture the powerful dynamics

at play, including transformative technological
advances, preservation of essential natural capital,
and the full health benefits of cleaner air and

a safer climate, including the containment of
pandemic diseases.

While recognising the shortcomings of current
economic models, analysis produced for this
Report found that bold action could yield a direct
economic gain of US$26 trillion through to 2030
compared with business-as-usual. And this is
likely to be a conservative estimate.

Making such a shift would also limit dangerous
climate change. With each passing year, the risks
of unabated climate change mount. The last 19
years included 18 of the warmest years on record,
worsening food and water security risks and
increasing the frequency and severity of hazards
such as wildfires. Disasters triggered by weather-
and climate-related hazards were responsible for
thousands of deaths and US$320 billion in losses
in 2017. Climate change will lead to more frequent
and more extreme events like these, including
floods, droughts, and heat waves. It is increasingly
our ‘new normal’.

The challenge now is to accelerate the transition to
a better, more inclusive, new climate economy in
five key economic systems: energy, cities, food and
land use, water, and industry.



We have a remarkable window of opportunity to

do so now, given the major structural changes the
world faces, notably rapid urbanisation, increasing
globalisation, shifts to service-based economies,
and increasing automation. The opportunities are
great, but so too is the potential for stranded assets,
stranded communities, and stranded workers.

The transition to a low-carbon, resilient economy
is just one part of this broader transformation,
which—if managed well—has the potential to deliver
more equitable and prosperous growth. Ensuring
an inclusive transition is essential: women, for
example, will play a critical role in delivering the
promise of this new growth era.

The next 2—3 years are a critical window
when many of the policy and investment decisions
that shape the next 10—15 years will be taken.
Priorities for urgent action are:

o Pricing carbon and moving toward
mandatory disclosure of climate-
related financial risks, as part of a
broader policy package. Carbon pricing
is now in place or planned in 70 countries or
jurisdictions, but in most places the price levels
are too low to drive transformational change.
Deepening and widening carbon pricing is
essential. Implementing the recommendations
of the Task Force on Climate-Related Financial
Disclosure (TCFD) on a broad scale will enable
radical transparency for investors to better
understand the risks of current investments and
the opportunities of shifting toward low-carbon,
resilient alternatives. Both measures will need
to be part of broader, complementary policy
packages that include for example regulatory
and research and development measures.

o Accelerating investment in sustainable
infrastructure, supported by clear
national and sub-national strategies and
programmes. This is a central driver of the
new growth approach. It requires integrating
climate action and sustainability at the heart
of growth strategies, investment plans, and
institutional structures to facilitate the flow of
public and private finance. It includes investing
in the natural infrastructure that underpins
our economy, such as forests and wetlands.
Multilateral development banks (MDBs)
and other development finance institutions
(DFIs) play a key role and should double their
investment in infrastructure and ensure it is
sustainable. Essential actions include making

infrastructure an asset class and ensuring it
incorporates sustainability criteria.

o Harnessing the power of the private
sector, including to unleash innovation
and advance supply chain transparency.
Many companies and investors are already
demonstrating leadership, and others are
ready to align this agenda with the right
policy signals. Regulations and incentives that
hamper the shift to a low-carbon and more
circular economy should be reformed, such as
subsidies to fossil fuel production and use or
harmful incentives for agricultural expansion.
A big push on innovation, in particular through
international partnerships and financing to
tackle challenges beyond energy, is needed.
For example, a combination of new monitoring
techniques, strategic partnerships, the right
incentives, and corporate leadership is helping
to develop deforestation-free supply chains for
key commodities.

o Ensuring a people-centred approach,
such that the gains are shared equitably
and the transition is just. Active,
targeted regeneration can support economic
diversification and the delivery of quality jobs.
In developing economies, the low-carbon
transition provides an opportunity to leap-
frog the inefficient and polluting models of
the past, with falling costs of renewables and
other technologies making it even cheaper. As
a priority, all governments should establish
zero-emission Energy Transition Plans, working
with energy companies, trade unions, and civil
society to ensure a just transition for workers
and communities.

Accelerating action will require decisive
leadership, strong collaboration, and finance.
Finance ministers and DFIs play a critical role in
guiding investments in the short-term to meet the
long-term needs of society, and in setting the right
policy and institutional conditions to unlock much-
needed private capital at scale.

The train is fast leaving the station. Leaders are
already seizing the exciting economic and market
opportunities of the new growth approach.

The laggards are not only missing out on these
opportunities but are also putting us all at greater
risk. Over US$26 trillion and a more sustainable
planet are on offer, if we all get on board. The time
to do so is now.

UNLOCKING THE INCLUSIVE GROWTH STORY OF THE 21ST CENTURY 9



Report Summary

We are entering a new era of economic growth.
This approach can deliver growth that is strong,
sustainable, balanced, and inclusive. It is driven by the
interaction between rapid technological innovation,
sustainable infrastructure investment, and increased
resource productivity.

e At the heart of this new approach to growth are
liveable, compact cities which have an economic
dynamism that can attract creative talent,
companies, and capital while higher densities
enable cheaper service delivery and avoid costly
urban sprawl. Powering the new growth will be
affordable, clean, energy systems which are more
productive and can expand energy access to the
more than a billion people that currently lack it,
replicating and amplifying the impact of mobile
telephony on equitable growth. Agriculture and
forests can become a third engine of economic
growth, delivering greater food security, more
nutritious food, greater rural prosperity and more
equitable growth, strengthened resilience, and
valuable ecosystem services. Industrial sectors,
now waking up to the potential of the circular
economy, will radically cut the demand for energy-
intensive primary materials, driving up both
material productivity and cutting waste.

e This new growth approach will deliver higher
productivity, more resilient economies and greater
social inclusion. The poorest do not benefit from
the current low-productivity agriculture nor
from landslides resulting from deforestation.

They do not benefit from inefficient cities where
daily commutes often take hours a day, exposed

to highly-polluted air. The poor are those most
exposed to the impacts of climate change, with just
one bad weather season having the potential to
push low-income families below the poverty line.

e This new approach is the only economic growth
path that is sustainable. It is the growth story of
the 21st century.

“This new growth approach will deliver higher
productivity, more resilient economies and greater
social inclusion.”

In 2014, the flagship report of the Global
Commission on Economy and Climate
conclusively showed that higher quality growth
can be combined with strong climate action.

e The evidence today of the potential economic
benefits are even greater than before; and the
downside risks of inaction on climate change are
even more stark.

e Leading companies and investors are already
getting behind this new approach, creating a new
competitive race. So too are ambitious policy-
makers.

e The decisions we take over the next 2—3 years
are crucial because of the urgency of a changing
climate and the unique window of unprecedented
structural changes already underway. The world
is expected to invest about US$90 trillion on
infrastructure in the period up to 2030, more
than the entire current stock today. Much of this
investment will be programmed in the next few
years.

e This is our ‘use it or lose it’ moment. Investing the
US$9o0 trillion to build the right infrastructure
now will deliver a new era of economic growth.
Investing it wisely will help drive innovation,
deliver public health benefits, create a host of
new jobs and go a long way to tackling the risks
of runaway climate change. Getting it wrong, on
the other hand, will lock us into a high-polluting,
low productivity, and deeply unequal future. For
example, the multi-trillion-dollar Belt and Road
Initiative will have a significant impact on the
shape and sustainability of growth in the over 70
coutries in Asia, Africa, and Europe it spans.

“This is our ‘use it or lose it’ moment: the decisions
we take over the next 2-3 years will determine our
growth and climate future.”

The core proposition of the Global Commission
is simple. We can build a better, more people-
centred, more resilient growth model by accelerating
structural transformation in five key economic
systems:

¢ Clean energy systems: The decarbonisation of
power systems combined with decentralised and
digitally-enabled electrification technologies can
provide access to modern energy services for the
billion people who currently lack it; strengthen
energy security and reduce exposure to energy
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price volatility globally; build overall system
resilience to increasing natural hazards (especially
in vulnerable, small island states); and cut the
costs of outdoor air pollution worldwide. The
clean energy transition is well underway, driven by
market forces and plummeting costs of renewable
and storage technologies. The world now adds
more renewable power capacity annually than
from all fossil fuels combined.!

“The world now adds more renewable power capacity
annually than from all fossil fuels combined.”

Smarter urban development: Better urban
planning and strategic infrastructure investment,
particularly the expansion of public and non-
motorised transport networks, can overcome
bottlenecks to economic growth—such as
congestion and air pollution—for more liveable
cities. More compact, connected, and coordinated
cities are worth up to US$17 trillion in economic
savings by 20502 and will stimulate economic
growth by improving access to jobs and housing.
They can strengthen resilience to physical climate
risks and could deliver up to 3.7 gigatons per
year of CO,e savings over the next 15 years, just
shy of the total emissions of the European Union
(EU) today.? Integrated national urban policy
frameworks can guide sustainable and inclusive
urban development.+

“Coordinated, compact, and connected cities could
result in US$17 trillion in economic savings by 2050.”

Sustainable land use: The shift to more
sustainable forms of agriculture combined with
strong forest protection could deliver over US$2
trillion per year of economic benefits;5 generate
millions of jobs, mainly in the developing world;
improve food security including by reducing food
loss and waste (a third of all food produced is lost
or wasted along the food chain®); and deliver over
a third of the climate change solution.” At the same
time, restoration of natural capital, especially our
forests, degraded lands, and coastal zones, will
strengthen our defences and boost adaptation

to climate impacts, from more extreme weather
patterns to sea-level rise.

Wise water management: Today, 2.1 billion
live without readily available, safe water supplies
at home, and 4.5 billion live without safely
managed sanitation.® Water will also be where
climate change impacts will be felt most keenly.
Water scarce regions, notably the Middle East,
the Sahel, Central Africa, and East Asia could

see gross domestic product (GDP) declines of as
much as 6% by 2050 as a result of climate change,
spurring migration and sparking conflict. There
are enormous opportunities to curb these impacts
by using water better, whether though deployment
of improved technology (from drip irrigation to
remote sensors to water-efficient crops), planning
and governance, use of water prices with targeted
support to the poor, or by investing in public
infrastructure. Today, poorly managed and often
under-priced water results in the over-use and
misallocation of resources across the economy.
Addressing the water-energy-food nexus will be
critical, particularly in increasingly water-stressed
regions.

“Today, 2.1 billion live without readily available, safe
water supplies.”

A circular industrial economy: From 1970
to 2010, annual global extraction of materials
grew from almost 22 to 70 billion tonnes.** Each
year, at least eight million tonnes of plastics
leak into the ocean, contributing to a major new
challenge for the 21st Century." Microplastics
have been discovered in 114 aquatic species, many
of which end up in our dinners.* This challenge,
however, is not just a social or environmental
issue; it is also economic. Today, 95% of plastic
packaging material value—as much as US$120
billion annually—is lost after first use.* Policies
which encourage more circular, efficient use of
materials (especially metals, petrochemicals
and construction materials) could enhance
global economic activity, as well as reduce waste
and pollution. Shifting to a circular industrial
economy, combined with increasing efficiency
and electrification, including for hard-to-abate
sectors and heavy transport, could decouple
economic growth from material use and drive
decarbonisation of industrial activities.

“95% of plastic packaging material value—US$120
billion annually—is lost after first use.”

“Sustainable agriculture and forest protection
together could deliver over US$2 trillion each year in
economic benefits.”

UNLOCKING THE INCLUSIVE GROWTH STORY OF THE 21ST CENTURY 11



Transitioning to this low-carbon, sustainable
growth path could deliver a direct economic
gain of US$26 trillion through to 2030
compared to business-as-usual, according to
analysis for this Report.

“Low-carbon growth could deliver economic benefits
of US$26 trillion to 2030—and this is a conservative
estimate.”

e The Report also finds that taking ambitious climate
action could generate over 65 million new low-
carbon jobs in 2030, equivalent to today’s entire
workforces of the UK and Egypt combined, as well
as avoid over 700,000 premature deaths from air
pollution compared with business-as-usual.

e  Subsidy reform and carbon pricing alone
could generate an estimated US$2.8 trillion in
government revenues per year in 2030—more than
the total GDP of India today—much needed funds
that can be used to invest in public priorities.

e Given the limitations of modelling exercises, it
is likely that the benefits of a climate-compatible
transition are much greater than even these
estimates suggest.*4 Such modelling exercises
generally cannot capture the magnitude and
dynamism of the economic and financial
opportunities of climate action, or to adequately
reflect the risks of climate change in baseline growth
scenarios. For example, even the best energy analysts
in the world have consistently under-estimated the
potential penetration of renewable energy year-after-
year, and it is likely that the same errors are now
being repeated with electric vehicle (EV) penetration.

This transition would also avoid the high risks
of a changing climate. The scientific evidence is
ever more alarming. The human and economic toll of
inaction is rising.

e Concentrations of GHGs continue to reach
new records and are now at the highest level in
millennia.’s The last 19 years contained 18 of the
warmest years on record globally.*®

e The impacts of climate change, such as sea-level
rise and more frequent and more intense extreme
weather events, are now obvious across the world
and are increasingly becoming the ‘new normal’.
We face the possibility of crossing tipping points

beyond which very severe consequences become
unstoppable and irreversible.”” Many of these
involve feedback loops, increasing the risk of
major discontinuities and runaway climate change.
Forecasts from climate scientists are now observed
or even exceeded, including accelerating sea-

level rise, Arctic summer melt, ocean circulation
disruption, and increasing extreme weather events,
such as floods and heatwaves.

e The United Nations Environment Programme
warns that “it is clear that if the emissions gap is
not closed by 2030, it is extremely unlikely that the
goal of holding global warming to well below 2°C
can still be reached”.*® Without further strong and
rapid reductions in emissions, we will not be able
to avoid the risks of dangerous climate change.

e Globally, in 2017, disasters triggered by weather-
and climate-related hazards led to a staggering
US$320 billion loss.* Also in 2017, devastating
floods in South Asia took over 1,200 lives, while
communities in the Caribbean are still struggling
to recover from the unprecedented hurricane
season.

e The risks of adverse health outcomes will also
increase under unabated climate change, due
to more intense heatwaves, floods, droughts, a
greater risk of food and water-borne diseases, and
more rapid spread of pathogens.?°

e Business-as-usual growth could mean over 140
million climate migrants by 2050, according to
the World Bank.? While much of the movement
may be internal, this is still more than double the
total number of all refugees today and will further
exacerbate the likelihood of conflict.

“Business-as-usual growth could mean over 140
million climate migrants by 2050.”

e Climate change is not the only risk of our current
growth trajectory. Outdoor air pollution, largely
from fossil fuel combustion, is estimated to result
in over 4.2 million premature deaths annually.2?
The costs of congestion are growing, with recent
International Monetary Fund (IMF) estimates
suggesting a cost of over US$350 billion per year,
based on lost productivity and health impacts.>3 It
is estimated to cost as much as 5% or more of GDP
in Beijing, Sao Paulo, and Bangkok.>*
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We have seen some incredible progress in
implementing a new climate economy in the
last few years. The new growth approach is
now hiding in plain sight.

Countries from China to Uganda, from Indonesia to
Sweden, and from the United Kingdom to India are
working to realise the benefits of integrating low-
carbon and sustainable development objectives into
their economic and budget planning processes.

Investment in sustainable infrastructure is now
recognised as a central driver of growth and the
delivery of the Sustainable Development Goals and
the Paris Agreement. The G20 adopted “strong,
sustainable, balanced, and inclusive growth” as

its goal. Major development finance institutions
(DFIs) are shifting their capital towards
sustainable investments.

The central importance of cities as engines

of economic growth is now received wisdom.
However, maximising the economic benefits of
urban growth depends on coherent land use,
housing, and transport planning. The difference
among countries is pronounced: For every 1%
increase in urban population, for example, per
capita GDP increases by 10% in China, 4% in
Indonesia, and 13% in India.?> Mayors are showing
international leadership on climate action, poverty
reduction and local economic development,
fostering innovative solutions from Bus Rapid
Transit (BRT) systems to participatory budgeting
that can be replicated at scale with support from
national governments. The role of mayors as

the CEOs of cities has transformed over the past
decade, with cities actively competing for talent
and capital based on their green credentials.

“Renewable energy auctions are coming in at prices
under US$ 3 cents per kilowatt hour, out-competing
fossil fuels in many places.”

Progress on low-carbon and energy-efficient
technologies, especially in the energy sector

but also in mobility, buildings, and agriculture,
has been much faster than predicted. Auctions
for long-term power contracts are generating
unsubsidised bids from renewable energy
producers at prices under US$3 cents per kilowatt
hour, out-competing fossil fuel alternatives in
more and more locations.?® Companies shifting to
hydrofluorocarbon (HFC)-free refrigerants in line
with the Montreal Protocol have reported energy-

efficiency improvements of up to 40%, as well as
electricity cost savings and emissions reductions.2”
The costs of energy storage and of the software for
energy demand management are also plunging.
Major car companies are declaring the end of

the internal combustion engine is in sight as EVs
take a strong position in the market. Increasing
digitalisation and electrification of the economy,
including for transport and industry, are also
opening up new opportunities to radically reduce
emissions and increase efficiency.

Leading energy companies, investors, and market
analysts view peak demand for coal, oil, and gas
over the next 20 years (starting with coal in the
next 5—10 years) as entirely plausible. This has
led to a major shift in capital allocation within
the energy sector in just the last few years and

an alliance of over 60 governments, businesses,
and organisations signing up to “Powering Past
Coal”. Around US$280 billion was invested in new
renewable energy generation in 2017, continuing
a six-year trend of outstripping global fossil fuel
generation investments.2®

Closing the forest frontier is an increasingly urgent
priority for countries and companies. Since 2010,
over 470 companies have made commitments to
eliminate deforestation from their supply chains,
covering, for example, approximately 65% of global
palm oil production.? A number of countries

are now making notrable progress: For example,
Indonesia’s recent reductions in deforestation

in 2017, including in areas of peat forests,3° have
coincided with significant economic growth rates.3!
The restoration of 160 million hectares of degraded
land, as committed under the Bonn Challenge,
could be a major win for the economy of up to
US$84 billion per year.32 Meanwhile, ensuring
tenure security for indigenous forestland in the
Amazon could generate as much as US$10,000 per
hectare in ecosystem benefits.33 While successfully
tackling the double burden of obesity and
malnutrition globally could save trillions of dollars
each year.3+

“Restoring 160 million hectares of degraded land,
could be an US$84 billion boost per year.”

Capital markets have woken up to the opportunity
of this new growth approach, and the risks

of business-as-usual growth. More than 160
financial firms responsible for over US$86
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trillion in assets have committed to support the
recommendations of the TCFD.35 This is creating
greater transparency around the extent to which
companies and investors are exposed to climate-
related financial risk and how they are managing
these. Green bond issuance in 2018 is expected to
reach US$250 billion, with some calls for a target
of US$1 trillion in new green bonds by 2020.3°

“Financial firms responsible for over US$86 trillion
in assets have committed to disclose climate-related
financial risks.”

e Leading companies are seizing the opportunities of
this new approach: over 450 companies across all
major sectors have committed to setting science-
based targets in line with the Paris Agreement,
with more than 120 targets already established.3”

But, overall, we are still not making progress
fast enough toward a new climate economy.
The policy hand-brake is still on. Policy-makers
are not taking sufficiently bold action to escape the
legacy economic systems.

e National climate pledges to support the Paris
Agreement, while a profoundly important first
step, fall far short of what is needed to keep global
average temperature rise to well under 2°C.
Policies and subsidies continue to prop up the old,
polluting, and socially unequal economy at the
expense of new cleaner, more inclusive growth.

In some cases, captured by vested interests,
governments are going in the wrong direction.

e Fossil fuels as a share of final energy consumption
remains stubbornly around 80%—roughly the
same percentage as at the beginning of the
1990s. And this status quo is supported by fossil
fuel subsidies and tax breaks, amounting to an
estimated US$373 billion in 2015 according to the
OECD and IEA.3®

e Carbon taxes or emissions trading systems are now
in place or planned in 70 jurisdictions worldwide,
covering one-fifth of global emissions.3® Half of
all carbon prices from these policies are less than
US$10 per tonne CO_e—far short of what is needed
to drive transformational change.+°

e Progress on protecting forests, while encouraging
in the first half of this decade and continuing in
some major forest-rich countries, has now slipped
back globally with almost 16 million hectares of
tree cover loss in the tropics in just 2017, an area

the size of Bangladesh.4' Agriculture subsidies
amount to about US$620 billion per year. Far too
often these benefit large producers at the expense
of small farmers and support food production that
is bad for the climate.+

Seizing the economic benefits of low-carbon
and resilient growth will only be possible if we
act boldly over the next 2—3 years.

e Mixed policy signals and hedging is slowing the
momentum driving the new growth approach. It
also triggers market uncertainty and increases
stranded asset risk. Economic decision-makers,
especially in the policy world, now need to step up.

e The cost of hedging—taking action, but too slowly
and with mixed signals to the market—is rising.
Estimates suggest that mixed signals could lead
to US$12 trillion of stranded fossil fuel assets
by 2035.4 By comparison, the bail-out for the
stranded mortgage assets, which triggered the
2008 financial crisis and put over 200 million
people in poverty,* was US$250 billion.+

“Estimates suggest US$12 trillion stranded fossil fuel
assets possible by 2035.”

e Even with these inconsistent and contradictory
policy signals, amazing technological and market
progress has been seen in the last few years, well
beyond what most of the traditional economic
models projected. How much more can be
achieved in the coming years with clear, consistent
policy signals?

We have now run out of time for incremental
steps, generic proposals, or statements of
broad principle. To capture the net economic
benefits of US$26 trillion through to 2030 and

shift the world economy onto a more stable climate
pathway, the Global Commission calls upon economic
decision-makers in the public and private sectors to
take the following actions immediately:

1. First, governments should put a price
on carbon and move toward mandatory
climate risk disclosure for major investors
and companies. Implemented together, these
two actions would provide the strongest, clearest
signal to market participants that policy-makers
are committed to a new growth approach. They are
important elements of the broader policy package
to tackle climate change, including appropriate
standards and regulations (e.g. on energy and
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fuel efficiency), investment in research and
development (R&D), green public procurement,
and labelling and information-based incentives.

o The major economies, led by the G20, should
put a price on carbon of at least US$40—80
by 2020, with a predictable pricing pathway to
around US$50—100 by 2030, as recommended
by the High-Level Commission on Carbon
Pricing.4®

o All major economies should phase-out fossil
fuel subsidies and harmful agricultural
subsidies and tax-breaks by 2025, with others
doing so as soon as possible, and use some of
the revenues saved to provide better-targeted
support to tackle energy poverty and ensure
more sustainable food and land use systems.

o Lessons gained from successful carbon pricing
and subsidy reforms in countries around the
world should be utilised to help design reforms
in order to address concerns about potential
distributional and competitiveness impacts, as
well as the challenges around vested interests.

o As recommended by the Global Commission
in 2016, companies and investors should be
required, as a matter of good corporate practice,
to disclose their climate-related financial risks
and how their business strategy is compatible
with the Paris Agreement, following the TCFD
recommendations.

2. Second, all economies should place
much greater emphasis on investing in
sustainable infrastructure as a central
driver of the new growth approach.

o The first step is not about the money. Rather,
it is to build stronger leadership and technical
capacity to shape robust growth strategies,
investment plans, and institutional structures
that can align with sectoral policies and
facilitate the flow of private investment to
sustainable infrastructure. This includes better
designed buildings, transport, energy and water
systems, and cities but also investments in
the natural infrastructure that underpins our
economy, such as the forests and wetlands that
purify water and provide valuable flood control.

o MDBs and other DFIs need to double their
collective investment in infrastructure and make
sure it is sustainable, aiming to invest at least
US$100 billion per year by 2020. DFIs should

also aim to more than double their mobilisation
of private sector investment, including from
institutional investors. This will entail working
closely with governments and private investors
to unlock investment and scale up blended
finance, as well as ensure a continued strong
capital basis for the MDBs. This would include
greater use of risk mitigation instruments and
structures and country-led sector infrastructure
plans and investment platforms. More broadly,
the DFIs can play a critical role in accelerating
this new growth approach, but their portfolio-
wide activities will need to be aligned to
support the sustainability transition.

Together with major private financial
institutions, the G20 should continue its

work on infrastructure as an asset class, on
incorporating sustainability criteria into its
core definitions, and on developing the tools
needed to both support implementation

and deepen the pools of green finance. A
deeper recognition of the value of natural
infrastructure, and effort to attract the finance
to maintain and restore it, is needed.

Global and national-level platforms that
pool expertise in project preparation for
sustainable infrastructure investment should
be scaled-up and replicated.

Developed countries should fulfil their
commitment to mobilise US$100 billion per
year in climate finance from public and private
sources for developing countries by 2020,

and the climate finance architecture must be
strengthened to utilise these resources for
maximum impact and leverage.

Third, the full power of the private sector
and innovation needs to be harnessed. Many
companies and investors are already demonstrating
leadership, and others are ready to align around
this agenda with the right policy signals.

o

By 2020, all Fortune 500 companies should
have science-based targets that align with
the Paris Agreement. Shifting their brand
and marketing to products that are climate
positive will engage consumers as active
agents of the solution. For only the top ten
global retail companies, this could translate
into almost US$4 billion each day of
purchasing power moving toward the low-
carbon economy.+’
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o Companies and investors are ready to advance
on this agenda, but they cannot get there on
their own. Current regulations, incentives
and tax mechanisms are a major barrier to
implementing a low-carbon and more circular
economy. For example, they slow-down the
penetration of new building materials in
construction activity. In agriculture, they
subsidise the application of too much mineral
fertiliser, diverting innovation activity away
from more sustainable forms of farming. They
make it cost-competitive to deploy single-use
forms of plastic packaging, contributing to
the plastics crisis we are now seeing in the
oceans. They make it hard to design products
in a way that maximises component reuse.

Along with getting carbon pricing right, we also

need to tackle a host of other policies which
are protecting the old inefficient, polluting
economy.

o A big push on innovation is needed, with at
least US$50 billion of new capital by 2020
committed to breakthrough climate challenges
beyond the energy sector. Today’s progress on
renewable energy, energy storage and low-
carbon mobility is not an accident. It is at least
in part the outcome of decades of investment
by governments, universities, foundations
and the private sector in mission-driven

innovation. Recent technological developments

(and new partnerships) have, for example,
helped to advance the radical transparency
and accountability necessary to achieve

deforestation-free supply chains, although there

is more to be done to achieve these in practice.

o We need to put in place and capitalise private-
public partnerships in each major sector to
pilot, scale and share learning around the
deployment of new low-carbon and climate-
resilient technologies. We have plenty of

examples about how to do this well (and badly).

What is currently lacking is sufficient political
and business leadership.

Fourth, a people-centred approach is
needed to ensure lasting, equitable growth
and a just transition. It is good economics and
good politics.

o If managed well, the low-carbon transition
offers the potential for new opportunities
and more equitable growth. Active, targeted
regeneration can support economic
diversification and the delivery of quality jobs.
In developing and emerging economies, the
low-carbon transition provides an opportunity
to leap-frog the inefficient and polluting models
of the past.

o All governments should establish clear Energy
Transition Plans to reach net-zero energy
systems, and work with energy companies,
trade unions, and civil society to ensure a
just transition for workers and communities.
Successfully diversifying local economies as we
shift away from coal and eventually other fossil
fuels will require multi-stakeholder dialogue,
strategic assistance, re-training, and targeted
social protection.

o Diversification and regeneration funds
should be targeted to affected areas. There
are multiple examples of areas previously
reliant on industrial or mining activities that
are now seeing new growth as a direct result
of repurposing the assets, networks and
capabilities of the old economy.*® Better food
and land use systems can deliver vital jobs,
better incomes, and more inclusive growth to
disadvantaged rural communities. Businesses,
universities, and city governments can work
with national governments, workers, and civil
society to help revitalise and ensure prosperous
communities.

o Women will play a critical role in delivering this
agenda in an inclusive and people-centred way.
In countries where more women participate in
political life, parliaments are more likely to set
aside protected lands and ratify international
environmental treaties, while ensuring their full
participation in the economy could, by some
estimates, boost global GDP by as much as
US$28 trillion per year by 2025.4°

This Report is a roadmap for how we can
accelerate action to turn better growth and

a better climate into reality. We can eliminate
extreme poverty, prevent dangerous climate change,
and improve the lives and livelihoods of millions. But
only if we set out to do so decisively now. This is not
just about avoiding a future we do not want. It is about
creating the future that we do want.
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The New Growth

Agenda




The Purpose of this Report

We are on the cusp of a new economic era:
One that is driven by the interaction between
rapid technological change, sustainable
infrastructure investment and increased
resource productivity. This new growth story draws
direction from the ambitious landmark international
agreements of 2015 and 2016,5° embodied particularly
in the Sustainable Development Goals (SDGs) and the
Paris Agreement, each signed by over 190 countries.
These agreements aim to deliver strong, sustainable,
balanced and inclusive growth, to reduce global
poverty and to secure a better and more sustainable
future for people and the planet for decades to come.

The new growth agenda recognizes that

the objectives of growth, climate action

and development are interrelated and
complementary. This complementarity resonates
not only with the goals of the agreements themselves
but also the policies and investments that can deliver
on them. Its main drivers are investment at scale in
sustainable infrastructure, innovation and discoveries
that push at the frontiers of what is possible, and
resource productivity with a particular emphasis on
conserving natural capital. This is an agenda which will
boost shorter-run growth from increased investment in
the low-carbon transition; spur innovation, creativity
and growth in the medium term; and in the longer-
term, provides the only feasible growth path on offer.

The pioneering 2014 Global Commission
report, Better Growth, Better Climate,

made the seminal case that there was

no trade-off between growth and strong
climate action. Following this, the 2016 Global
Commission report, The Sustainable Infrastructure
Imperative, highlighted the central role of sustainable
infrastructure in this new global agenda, in driving
strong and inclusive growth, delivering on the SDGs
and providing a pathway to meet the ambition of the
Paris Agreement to limit global warming to well below
2°C and foster climate resilience. The US$9o trillion
investment in infrastructure that is needed by 2030
would not cost much more if it was sustainable and,
in fact, because of the falling costs of clean solutions it
could deliver savings instead.

The opportunities offered in this new growth
agenda are even greater than they appeared
four years ago. Technological advances and falling
costs of renewable energy have made sustainable
investments even more attractive, to the point that
many are now more cost competitive than traditional
fossil fuel-based technologies. The world now adds
more renewable power capacity annually than from
all fossil fuels combined.5' The co-benefits of investing
in sustainable infrastructure are increasingly evident:
cities where we can move, breathe and be productive;
resilient power and water systems and housing that
withstand increasingly frequent and severe climate
extremes; and ecosystems that are more productive,
robust, and resilient. Discourse has shifted from

the costs of inaction to how to exploit emerging
opportunities in this new economy. Also increasingly
evident is that such a path avoids the costs of high-
carbon development, including remedial measures
that become progressively costlier over time. The new
climate economy is the new growth story.

Risks and costs of inaction are mounting faster
and are greater than previously recognised.
2017 was the second hottest year globally since 1880
when modern record-keeping began,5 reflecting

a broader trend with 18 of the 19 warmest years
occurring since 2000.52 Concentrations of GHGs
continue to reach new records and are now at the
highest level in millennia.>* More frequent and more
intense extreme weather events are becoming the ‘new
normal’ (see Figure 1). Globally, disasters triggered by
weather-related hazards caused as much as US$320
billion in losses in 2017, significantly higher than
average, as well as thousands of deaths.5 Forecasts
from climate scientists are now observed or even
exceeded, including accelerating sea-level rise, Arctic
summer melt, ocean circulation disruption, and
increasing extreme weather events, such as floods,
droughts and heatwaves. Planetary boundaries are
under severe threat not just from carbon emissions,
but from polluted air, threats to fresh water and
oceans, degradation of agricultural land and natural
landscapes, and loss of biodiversity and ecosystems.5°

A changing climate will also particularly impact the
poorest and most vulnerable. Business-as-usual

growth could mean over 140 million climate migrants
by 2050, according to the World Bank.5” While much of
the movement may be internal, this is still more than
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double the total number of all refugees today and will
further exacerbate the likelihood of conflict. Adverse
health outcomes could also increase under unabated
climate change, due to more intense heatwaves,
floods, droughts, a greater risk of food and water-
borne diseases, and more rapid spread of pathogens.5®
Outdoor air pollution, largely from fossil fuel
combustion, is estimated to result in over 4.2 million
premature deaths annually.5

If we are to limit the worst effects of a changing
climate by keeping to a path consistent with the goals
of the Paris Agreement, global GHG emissions will

Figure 1
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need to get to net-zero emissions in the second half

of this century.®° As the forthcoming report of the
Intergovernmental Panel on Climate Change (IPCC)
will show, urgent action is needed now to keep global
average temperature rise to well below 2°C and pursue
efforts to limit it to 1.5°C, as countries committed to do
through the Paris Agreement. It is also already clear
that there is a significant gap between the national
commitments (Nationally Determined Contributions
or NDCs) made and the emissions reductions needed.®
Three years on from the Paris Agreement, very few
countries have adopted plans to sufficiently reduce
emissions.
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The scale and urgency of the challenge ahead
cannot be underestimated. Over the next 15 years,
the stock of infrastructure is expected to more than
double;® the world economy will likely double over
the next 20 years;% and urban population will nearly
double over the next 30 years.® These transformations
will primarily happen in emerging markets and
developing countries but there is also a pressing

need to replace aging and polluting capital stock in
developed economies. With the scale of investment
that will have to be made in the next two decades,

we cannot afford to lock-in polluting technologies

and inefficient capital. The window for making the
right choices is uncomfortably narrow because of

a shrinking carbon budget and because remedial
measures will become progressively costlier.

At the same time, we must achieve important social
objectives: by mid-century, we will need to feed a
global population of almost 10 billion people; provide
billions with clean and affordable electricity and water
and sanitation services; upgrade skills, including
through education; secure better health for all; and
close the gender gap. We must also remain cognizant
of the social disruptions that this transition will entail,
requiring all actors to manage the transition justly and
ensure that this growth path leaves no one behind.

The transition to a low-carbon, resilient economy

is also just one part of major structural changes
already underway in the world today, including rapid
urbanisation, increasing globalisation, a shift to
service-based economies, and increasing automation.
If managed well, this transition has the potential to
deliver a safer, more prosperous future.

Momentum is building on the shift towards

a new growth trajectory. First, countries are
recognising the need to articulate and align growth
and development strategies with sustainability, with
efforts already underway as, for example, in China’s
upcoming 5-year plan (see Box 1) and the UK’s long-
term strategy. Second, broad-based efforts are now
underway to align behind and support the global
agenda, encompassing major intergovernmental
processes and institutions, including the G20,

the United Nations (UN) system, the multilateral
development banks (MDBs), the IMF and the OECD.
Third, there are welcome shifts underway in the
private sector and particularly, private finance, to
align with and deliver a sustainable and prosperous
future. Encouragingly, the private sector is poised to
play a much greater role as a driver of investment and
innovation. And fourth, technology and innovation
are already pushing the frontiers of what is possible,

ranging from improving energy efficiency, particularly
for heavy industry, to radically improving the
monitoring of supply chains such as for deforestation-
free commodities.

Despite this momentum, and the emerging
coalitions driving this agenda forward,

too much progress today is incremental,
piecemeal, and falls short of the pace and scale
needed. A number of worrying economic trends—
from increasing international trade tensions, to volatile
oil and gas prices, and to stressed public balance
sheets and mounting debt ratios in many developing
countries—are further reasons to ensure a decisive
transition now to this new growth path. Predictable,
coherent, long-term policy signals are essential to
spur innovation, open markets, lower financing costs
and attract private investment. The decisions that we
take over the next 2—3 years are crucial because of the
mathematics of climate change and the fundamental
structural changes that will shape the future of people
and planet for this century and beyond.

The choice we face today, therefore, is not
whether or how to act, but how quickly we
will do so: we can either make a gradual shift
locking us into an unsustainable future or a
decisive change of direction towards this new
growth agenda.

If countries move tentatively: there will be no
breakthrough on carbon pricing and innovation;
some, but not all, cities will be built in a sustainable,
resilient, and inclusive way; rainforests will continue
to be slashed, albeit at a slower rate; power grids will
be decarbonised but only where it’s easy to do so.
Although this is progress, it is nowhere near close to
enough and will lock us into an unsustainable growth
path, with global warming of potentially more than
3°C, severely disrupting the lives and livelihoods of
billions, from residents of coastal Asian megacities to
farming communities in America. Within our lifetime
and those of our children we are already seeing
harmful impacts of imperfect development and a
changing climate which are placing significant and a
possibly fatal strain on the global economic system.

If countries, businesses and the global community

act decisively, however, we will instead see change
that is transformative and at scale: new projects will
transition to a climate sensitive pathway; ageing and
polluting infrastructure will be phased-out rapidly and
existing fossil projects will be revaluated and many
shelved; governments—in partnership with investors
and the private sector—will steer the economy to a
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new path in record time. The transition of millions of
workers and communities affected by the transition
away from high-carbon sectors will be managed
sensitively, responsibly, and in a way that promotes
upskilling and the transfer of labour to new growing
sectors necessary for the transition. We will unlock
the multiple benefits of fixing our broken food system,
thanks to better forest and farm practices, including
large scale reforestation. We will deliver on multiple
development goals, keep global warming to under
2°C and avoid the most catastrophic consequences of
climate change.

Now is the time to accelerate actions to deliver
on the great promise of the new growth agenda
and radically reduce the dangers of the old.

The New Growth Agenda
in Action

This report highlights opportunities in five key
economic systems—energy, cities, food and
land use, water, and industry - chosen because
of their transformative importance in driving
growth, meeting development objectives

and supporting climate action.® These are the
economic systems where transformative change is
needed now, in the critical 2-3-year window ahead

of us, to ensure ‘strong, sustainable, balanced and
inclusive growth’, as laid out in the G20 Hamburg
Action Plan.®”

This new growth agenda will deliver higher
productivity, more resilient economies and greater
social inclusion. The poorest do not benefit from
the current low-productivity agriculture nor from
landslides resulting from deforestation. They do not
benefit from inefficient cities where daily commutes
often take over four hours a day, exposed to highly-
polluted air. The poor are those most exposed to the
impacts of climate change, with just one bad weather
season having the potential to push low-income
families below the poverty line.

Therefore, at the heart of the new growth story, are
liveable, inclusive and compact cities which have an
economic dynamism that can attract creative talent,
companies, and capital while higher densities and
affordable housing enable cheaper service delivery and
avoid costly urban sprawl. Powering this new story will
be affordable, clean, energy systems that deliver much
more economic activity for each unit of energy and
expand energy access for the first time to more than

a billion people in rural and urban areas, replicating

and amplifying the impact of mobile telephony to
enable equitable growth. Agriculture and forests can
become a third engine of economic growth, delivering
greater food security, more nutritious food, greater
rural prosperity and resilience, and valuable ecosystem
services, including water management, soil fertility,
pollination and carbon sequestration. Better land use
as part of sustainable infrastructure investment is also
key to resilient growth and sustainable water resource
management to secure clean water for all. Industrial
sectors—construction, heavy-duty transportation,
consumer goods, metals and chemicals - waking up

to the potential of the circular economy can radically
reduce the demand for energy-intensive primary
materials, driving up both material productivity and
cutting waste.

These five economic systems are where we must
prioritise efforts to reorient policy and institutions,
scale up and push investment, foster technology

and innovations and manage the transition in a just
and inclusive way. Across each we must harness key
elements, such as the structural changes underway
and the international division of labour, along with the
potential of new and innovative technologies, and the
dynamics of economic returns to scale. And a better
understanding of the synergies between actions in
different sectors can support more informed decision-
making. In each system, the right infrastructure can
reduce other costs over time and lead to real benefits:
for example, more compact and connected cities could
reduce infrastructure capital requirements by over
US$3 trillion to 2030;°% for every US$1 spent restoring
degraded forests, as much as US$30 can be earned in
economic benefits;* and climate-resilient water supply
and sanitation services for all could save the lives of
more than 360,000 children under five every single
year.

For each of these economic systems, this Report
identifies specific opportunities that can accelerate
the shift to the new growth story. These opportunities
are not exhaustive nor mutually exclusive. They offer,
instead, striking complementarities that can reinforce,
support, and accelerate virtuous cycles across sectors.

The intention of this Report is to help both policy
makers and private investors chart their own paths
in the context of the great new opportunities that lie
in implementing this new global agenda. It is also
intended to provide inspiration to those who are
preparing, country by country, their revised NDCs
and their long-term strategies in the next two years,
building to COP26 in 2020.
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For this Report, the potential benefits of scaling-up
some of the exciting proof-points of successes were
assessed through an economic model (see Box 4).7° Such
modelling exercises have many limitations, and their
results need to be interpreted with care. This is because
traditional economic models do not adequately capture
the risks of climate change, which can have wide variations
in scale and nature with drastic potential impacts,

for instance, the submergence of coastal megacities,
desertification, migration, or conflict. On the damage

side, marginal change applied to growth models misses
the scale and nature of risks; on the policy side, marginal
models can miss the benefits of disruptive change to a new
sustainable growth path, the dynamic public economics of
systemic change and gains from innovation.

Given this, it is likely that the economic, employment,
and health benefits of the low-carbon transition would
be even greater than the models can capture, while the
costs of continuing down a business-as-usual pathway
instead would be even more stark.” Even with these
caveats in mind, a global climate action scenario
prepared for this Report using the E3ME model

that combines a range of opportunities including

Figure 2

the widescale use of appropriate carbon prices and
phasing-out fossil fuel subsidies, seizing energy and
industrial energy and resource efficiency gains, halting
deforestation and restoring degraded lands, accelerating
the penetration of electric vehicles, and integrating
intermittent renewables into the power system—was
found to deliver significant benefits. Transitioning to
this low-carbon, sustainable growth path could deliver

a direct economic gain of US$26 trillion through to
2030 compared to business-as-usual, according to
analysis for this Report. Taking ambitious climate action
could also generate over 65 million new low-carbon
jobs in 2030, equivalent to today’s entire workforces

of the UK and Egypt combined, as well as avoid over
700,000 premature deaths from air pollution compared
with business-as-usual (see Figure 2). Subsidy reform
and carbon pricing alone could generate an estimated
US$2.8 trillion in government revenues per year in
2030—equivalent to the total GDP of India today—
much needed funds that can be used to invest in public
priorities. While all economic modelling exercises have
limitations, these results echo and reinforce recent
analyses by leading economic institutions, such as the
OECD.”

The Global Benefits of a Decisive Shift to a Low-carbon Economy when Compared with

Business-as-usual.
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Source: The results cited for the US$26 trillion in direct economic benefits are cumulative for the 2018-2030 period, whereas the other
data points reported are for the year 2030. Source: Garrido, L., et al., 2018.73
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Decisive Acceleration at Scale:
What will it Take?

Decisive acceleration in the critical window
ahead requires a shared understanding of
this new growth agenda—the opportunities
it offers, the risks of inaction—and strong
leadership from world leaders and economic
decision-makers at national, municipal,
sectoral, and business levels. These efforts will
need strong leadership and persistent follow-up by
national and global economic decision-makers—
national leaders, Finance and Economic Ministers,
and business leaders. The role of Finance Ministers
globally, and especially of the G20, will be central
given their stewardship of economies and to ensure
that global collective action buttresses national efforts.

Their efforts can be substantially boosted by global
cooperation and collective action, not only driving
positive action forward but helping to tackle and
contain global spill-overs. International processes
and meetings that take stock of progress and drive
implementation on different facets of this new growth
agenda can be used relentlessly to drive ambition and
set out concrete actions linked to measurable goals
and performance benchmarks. A global partnership on
sustainable infrastructure, now underway, can ensure
collaboration within the international community to
lock in support at regional, national and local levels
and across sectors.”

In particular, efforts are needed on four fronts:

Driving Change Through Markets

Governments and the private sector should accelerate
the adoption of carbon pricing supplemented by other
incentives and move towards mandatory climate risk
disclosure. The establishment of a meaningful carbon
price is one of the clearest signals that policy-makers
can provide to market participants to show their
commitment to the new growth story. While there

are already carbon pricing mechanisms implemented
or scheduled for implementation on every continent
except Antarctica,’ in most places, they are still

too low to have meaningful impact. The High-Level
Commission on Carbon Pricing has estimated that a
carbon price of US$40-US$80 per tonne of carbon
dioxide equivalent by 2020 is needed, rising to US$50-
US$100 by 2030, and supported by other policies.”
Fossil fuel subsidies and tax breaks, estimated at
around US$373 billion per year in in 2015,7 act as
“negative” carbon prices, and must also be phased out
as soon as possible, with the savings used to tackle

energy poverty and more sustainable food and land use
systems, among other priorities.

Governments have a leading role to play in setting
credible policies and the price direction within

their own jurisdictions, and in acting coherently
across jurisdictions. As they do, implementation
trajectories will vary to account for specific national
conditions, including distributional and transitional
impacts. Private firms and financial institutions

also have an important role to play in anticipating
and leading change. Already, almost 1,400 major
companies and some large development banks have
committed to applying a shadow internal carbon
price to “future-proof” their investment decisions.”
And multilateral institutions can lead change through
their own practices, and by supporting and fostering
implementation and global collective actions.

Carbon pricing alone cannot induce a transition at the
pace and scale required to keep to a well below 2°C
target and needs to be complemented by other well-
designed policies. These could include city design and
land use management; performance standards such as
fuel efficiency standards and building codes; and the
new methods and technologies. A large proportion of
investment in sustainable infrastructure will be driven
by government policy, and the planning, selection,
and design of investments in infrastructure—where
government policy and direction plays a key role—can
also be a powerful means to accelerate the transition to
a better growth path.

Alongside a meaningful push on carbon pricing

and these other incentives, radical transparency on
disclosure of climate-related financial risks can be a
game-changer to shift investments and spur ambitious
action. Climate risk disclosure is fundamental, and
countries should now work with stakeholders to
implement the (currently voluntary) recommendations
of the Task Force on Climate-related Financial
Disclosure (TCFD) and define pathways to move,

as quickly as possible, to appropriate mandatory
disclosure, as France has already done.” Strong policy
reforms in China and the European Commission’s
High-Level Expert Group on Sustainable Finance
(HLEG) and resultant Commission action plan are
recent examples of building momentum on this front.
Urgent work includes requiring institutional investors
and asset managers to integrate sustainability
considerations in the investment decision-making
process and integrating sustainability into national
financial supervisory body mandates. Central banks
and prudential regulators can use their newly-
established Network for Greening the Financial System
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to develop and deploy clear methodologies to assess
climate risks on their balance sheets and to govern the
collateral they accept.®° They should also look into the
potential to develop a new risk weighting for climate
risks, a so-called “brown penalising factor”, into banks’
capital requirements.

Investors and shareholders can also push to ensure
that investments are sustainable, and we are seeing
important signs of change. Already, individuals are
making more informed decisions, joining shareholder
movements and citizen groups to learn more about
where their money goes and seeking to influence the
direction of public and private investments alike.
Institutional investors, insurers and banks, recognising
the risks from high carbon investments and the
opportunities in transitioning to their alternatives,
have been pulling away from coal and tar-sands. For
instance, in 2018, the New York City pension fund
announced plans to divest its US$189 billion fund
from fossil fuel companies.®' Over the last two years,
over 15 insurance companies, including Axa, Swiss
Re, and Zurich, pledged to stop underwriting coal-
related companies.®? The Climate Action 100+ is a
five-year global initiative that commits participating
investors to active engagement with the 100 largest
emitting companies worldwide to call on them to
improve climate change governance, curb emissions
and strengthen climate-related financial risk disclosure
and management.® This initiative could have impact
at scale in global financial markets if it is expanded

as experience is gained by ramping up ambition,
membership and the scope of action (see Box 7 on
energy finance).%

Unlocking and Financing Sustainable
Infrastructure at Scale

We need to substantially accelerate and

shift investment towards more sustainable
infrastructure, including natural infrastructure,
to meet the ambitions of the new growth
agenda.® Despite the recognized importance of
sustainable infrastructure, we are falling behind on

the scale and quality of investments because of two
persistent gaps. On the one hand, we are unable to
transform the huge needs and opportunities to realized
investments, and too much of what is being invested is
not as sustainable due to policy gaps and institutional
weaknesses. On the other hand, while there are large
available pools of savings,® we are unable to transform
these into the right kind of finance at scale because of
lack of proven and standardized financing models to
mitigate risks and crowd in private capital.

National and sub-national governments are the
driving force behind the development of integrated,
well-articulated growth and infrastructure strategies
and investment plans. These are a critical first step
towards building ambition, political commitment,
coherent and decisive policy actions across the
different systems, and attracting private investment.
However, most countries do not have coherent growth
strategies or well-articulated investment plans that
recognize the imperative for greater sustainability and
resilience. Instead, there is a fragmentation of efforts
with Finance Ministers often focused on the growth
agenda, Development and line Ministers on the SDGs
or on specific sectors, and Environment Ministers

on climate. A whole-of-government approach is

called for with integrated and coherent strategies and
frameworks of action. NDCs need to be embedded in
these strategies and made more ambitious.

Building robust policy and institutional foundations
that can deliver on the scale and quality of sustainable
infrastructure needed to anchor the new growth
agenda is work in progress in most countries and
requires sustained commitment with the support of
international financial institutions. The policy and
institutional underpinnings necessary for the sound
design of programmes and selection of infrastructure
projects is complex, encompassing upstream planning
and project prioritisation, regulations and legislation,
sound frameworks for procurement and public-private
partnerships, and effective institutional capacities and
governance. These requirements have become more
challenging as an increasing proportion of investments
are now undertaken at the local and municipal levels.
The capacity of local governments and municipalities,
especially in the planning and implementation of
infrastructure, will need to be bolstered to successfully
manage rapid urbanisation.

A focus on sustainability at the outset will bolster quality
and avoid subsequent costs and the risk of stranded
assets. Sustainability criteria need to be more explicitly
incorporated into decision making, starting from initial
planning to project prioritisation, to procurement and
public-private frameworks, to the design of individual
projects. Key to the delivery of sustainability goals will

be adhering to good practice in use of public private
partnerships,®” including by ensuring that climate change
and other sustainability objectives are integrated into
public procurement at all levels of government.® Though
such procedures take time to develop and need to build
on local expertise and engagement, the Netherlands
Public Infrastructure Authority (Rijkswaterstaat)

offers an example of good practice in procurement
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for infrastructure aiming to trigger sustainability
innovations, demonstrating that procurement can be a
powerful tool for shifting infrastructure investment to
achieve sustainability outcomes.®

Additionally, beyond national development strategies,
there is a need for more systematic focus on cross-
border and regional connectivity infrastructure to
generate sustainable growth and employment and
create common markets and new value chains. The
most important of these is the multi-trillion-dollar
Belt and Road Initiative (see also Box 1 on China),

spanning over 70 countries in Asia, Africa and Europe.

Thee future growth paths of these countries will be
significantly impacted by whether these investments
flow towards infrastructure that is sustainable and

delivers quality services and jobs in the host countries.

Better institutional structures are needed at the
national and global levels to scale up and enhance
the quality of projects. SOURCE, a global platform
for advanced project preparation launched by the
MDBs, can catalyse better project preparation at
scale and provide a platform for engagement with all
stakeholders including the private sector (see Box 2
on partnerships and platforms). While it is moving
ahead, it needs to be taken to scale quickly. There is

Box 1
China: World’s Highest Emitter and a Leader on Domestic Climate Action

also a need to improve and streamline the multitude
of project preparation facilities. Most importantly,
platforms are needed at the country level for specific
sectors/systems and sub-sectors that can bring
together all relevant stakeholders based on clearly
articulated objectives, policy commitments, common
structures for project selection and preparation, and
joint financing structures including for risk mitigation
and crowding in private capital.

With government buy-in, platforms can be catalytic
agents of change helping move beyond project-by-
project approaches and really take efforts to scale.
Country platforms need to be backed by effective
cooperation and platforms at the regional and global
levels to support country level actions as well as regional
and global collective actions. Recent years have seen a
range of standards and tools to quantify and assess the
sustainability of infrastructure for instance, through
high-level principles, safeguards and good practices,
reporting guidelines, database and benchmarking, and
infrastructure sustainability rating systems.* These

can also reduce the transaction costs of investing

in sustainable infrastructure as well as promote
replicability and take investments to scale. DFIs and the
policy research community can also help assess lessons
and accelerate the spread of good practice.

China will, by virtue of its size and footprint, play a key role in shaping and driving the new global agenda.?® It has already
come so far so fast that many people are unaware of how much progress it has made at home, from investing in renewable
energy to tackling air pollution. The growth of China’s emissions decelerated during the time of their 12th Five Year Plan
(2011-2015) after Copenhagen/Cancun (COP15/16), plateaued during the 13th Five Year Plan (2016-2020) and are
expected to fall further during the 14th Five Year Plan. It has implemented a new urban agenda to address the deadly
smog in its cities, home to more than 750 million people with actions from short term measures (switching to natural gas
from coal and reducing production from heavy-emitting sectors such as steel) to longer term measures (such as investing
in new public transport and targets to get 5 million electric cars on its roads by 2020).91 Trends have indicated that these
efforts have paid off with air quality in 338 cities across China seeing a 6.5% improvement from 2016.°2

In clean energy, China is home to five of the top six solar panel manufacturers and five of the top 10 wind turbine
makers.?® In 2017, it invested US$126.6 billion in renewable energy, the highest in the world.? It is building capacity at
an astonishing speed, installing on average more than one new wind turbine every hour. There is now also evidence that
China’s coal consumption likely peaked in 2014.%> Its emissions trading scheme, which was formally announced in late
2017, means that globally over 20% of emissions will now be covered by some form of carbon price.”®

China’s emerging green bonds market is expected to deliver about US$230 billion for renewable energy investment in the
next five years.’” Those parts of the financial sector that are not explicitly green are also making changes. The People’s
Bank of China has proposed mandatory disclosure of climate-related financial risks as part of reforms to make its banking
system sustainable. A consortium of UK and Chinese financial institutions are piloting reporting in 2018 according to the
recommendations of the TCFD to inform the direction of China’s environmental disclosure guidelines.?®
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Box 2
Platforms: The Case for Enhanced International Cooperation

At the global level, platforms can ensure a shared understanding of what we mean by sustainable infrastructure; on how
to tackle policy and institutional impediments with shared tools and benchmarks in key areas of action; and on setting
up common platforms to scale up project preparation with adherence to high quality standards.

For instance, the new advanced project preparation platform launched by the MDBs, SOURCE, offers a great example
of pooling expertise across institutions to aid in sustainable infrastructure project preparation.® At the national level,
similarly there is a case to establish platforms rather than take a project-by-project approach, for example in renewable
energy, power distribution, road networks or urban development. Such platforms can help to scale up and enhance the
sustainability of investments while crowding in private investment and finance. Colombia’s Financiera de Desarrollo
Nacional, for instance, is a positive example for multilateral collaboration and coherence coupled with country-oriented
platforms leading to large investment programming with private participation.'°* Replicating such platforms, tailored to
national and local circumstances, can be a powerful means for acceleration.

Other examples of vital global partnerships to advance cooperation between public and private actors in key sectors
include, for example:

e The Powering Past Coal Alliance, led by the UK and Canada, unites countries, businesses and civil society
organizations to phase out existing traditional coal power, place a moratorium on any new traditional coal power
stations without operational carbon capture and storage (CCUS) and committed to powering operations without
coal.1®? At its launch, 27 national, provincial, state, and city governments endorsed its declaration to support the
rapid phase-out of traditional coal power. As of July 2018, the number of alliance members had already grown to
over 60.

e The NDC Partnership (NDCP), a coalition of countries and international institutions working together to achieve
ambitious climate goals and enhance sustainable development.®® By mid- 2018, less than two years since it was
launched, NDCP already counted 105 members, comprising nearly 80 countries and 19 international organisations,
and efforts were underway in over 30 countries. Members of NDCP work to ensure countries have access to the
support they need to implement their NDCs and related sustainable development goals by facilitating access to
technical assistance and to financial support, as well as knowledge exchange. It aims to ‘bridge the gap’ between
climate-environment and development-finance actors by uniting them in joint planning and coordination processes.

e The Tropical Forest Alliance 2020 is a global partnership of over 120 businesses, governments, and civil society
organisations committed to reducing tropical deforestation related to key global commodities by 2020, starting
with soy, beef, palm oil, and paper and pulp.1®* TFA2020 makes the case for sustainable supply chains as an
essential aspect of achieving the development and growth objectives.

e The Global Platform for Sustainable Cities, is a knowledge sharing platform supported by the Global Environmental
Facility, led by the World Bank working with major city networks, like C40 Cities, ICLEI, and almost 20 other
partners, to deliver sustainable and inclusive urban development.'® Covering around 30 cities in 11 countries,
the platform promotes an integrated approach to urban development, focusing on urban sustainability indicators,
planning, and financing.

e The Partnering for Green Growth and the Global Goals (P4G) brings together hundreds of governments, businesses
and civil society organisations in innovative and incubate public-private partnerships to advance solutions in food
and agriculture, water, energy, cities and the circular economy.% P4G's public-private partnerships pursue specific
global development goals in eight target countries through market-based actions with support provided in terms of
funding, facilitation or recognition.
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Concerted efforts are needed to develop the
institutional architecture to mobilise finance at

scale and align it strongly with sustainability.

Robust multi-level public finance foundations are
critical for infrastructure development especially as
more investments are decentralised. This calls for
strengthening capacity for revenue mobilisation and
more effective spending. New tools and approaches
that take advantage of advances in technology and best
practices can help accelerate reforms and institutional
capacity.'o”

The biggest opportunity and challenge is to mobilise
the large pools of private capital especially those
held by institutional investors. This requires both
better mechanisms to tackle early stage risks and
crowd in long-term finance once revenue streams
and underlying cost structures are clearer. The work
now underway in the G20 to develop infrastructure
as an asset class can give an important impetus to
the mobilisation of private finance, but sustainability
needs to be a central focus of this effort.**® These
efforts need to be joined up with other innovations,
including blended finance solutions. Indeed, as the
work of the Blended Finance Task Force shows, scaling
up and crowding in private investment and finance
will require efforts on multiple fronts.'® These include
setting well-designed mobilisation targets for MDBs
and across the whole value chain of development
finance institutions (also see Box 3); revamping and
standardising institutional structures, products and
instruments; improving data and benchmarks for
investors; and tackling regulatory impediments.
Institutional investors—banks, insurance companies,

pension funds, hedge funds, sovereign wealth
funds and endowments—are also potential sources
of substantial new capital to fund sustainable
infrastructure.

International public finance is essential to crowd in
private finance at scale, meet concessional financing
requirements in poor and vulnerable countries, back
more risky investments and mobilise finance for
adaptation and natural capital where private returns
may not be sufficient. A substantial scaling up of
international public finance, both market-based and
concessional, is needed to meet the scale of financing
requirements. Developed countries should fulfil their
commitments to mobilise US$100 billion annually

of public and private finance to support developing
countries act on climate change and the climate
finance architecture must be strengthened so that
these resources can be used for maximum impact and
leverage. A significantly stepped up role of DFIs and
the MDBs, in particular, is called for given the unique
role they can play in in realising the ambitions of the
new global agenda (see Box 3).*** MDB finance for
infrastructure today amounts to around US$50 billion
per year." It will be essential to ensure continued
strong capital for MDBs if they are to double their
infrastructure investments coupled with much larger
private sector multipliers. World leaders and finance
ministers need to break through the long-standing
impasse on the reform of international financial
institutions (IFIs). The forthcoming report of the
Eminent Persons Group set up by G20 Finance
Ministers provides an important opportunity to
consider and push for decisive reforms.
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Box 3
Strengthening the Multilateral Development Bank (MDB) System

A significantly stepped up role of international financial institutions and the MDBs, in particular, is called for given

the unique role they can play in realising the ambitions of the new global agenda.!*? As countries implement efforts to
support the SDGs as well as the Paris Agreement, the MDBs can support policy and institutional reforms in partner
countries and build institutional capacity, enhance the quality of projects and programmes, and scale them up for
transformative change. They are uniquely positioned to support the new growth agenda working with partner countries
and by building multipliers with the private sector, creating and testing new approaches and methods, and bringing
good ideas to scale.

In 2017, the MDBs with International Development Finance Club committed to align their full portfolios with the Paris
Agreement. In addition, the MDBs' financial structure allows them to leverage contributions from their shareholders
and multiply them into financing at low cost and use this financial capacity in turn to crowd in financing from other
sources. For example, in 2017, the MDBs report that they committed US$35 billion in climate finance in developing

and emerging economies, which was used to leverage an additional US$50 billion in climate-co-financing in that year.113
With effective investments and implementation, MDBs have the potential to drive catalytic change, however they need
to put in place a common approach to ensure transparency and progress over time, including to monitor and ratchet up
mainstreaming of climate change across their full portfolios (see also Box 23 on MDBs accelerating clean energy access).
Despite their inherent strengths, MDBs are constrained by their financial and institutional capacities, effectiveness of
instruments, unclear mandates and governance shortcomings.

Unleashing their full potential will require greater coherence and political commitment across shareholders.'** The
Eminent Persons Group established by G20 Finance Ministers will make their recommendations by October 2018,
providing an important opportunity to shape the future of the MDB system and could be particularly catalytic on three
fronts: where they act, how they act, and how they expand collaboration. First, they should look to expand efforts in
underserved client groups: fragile states, which need significant policy and institutional support; high-debt countries,
where their efforts can help break the vicious cycle of higher debt hampering sustainable infrastructure investment and
much-needed growth; and in upper middle-income countries, where not only are profits more reliably made, boosting
the portfolios of the MDBs themselves, but also in expanding regional influence, such as by expanding sustainability
standards and improving connectivity. Second, they need to become much more effective at unlocking private financing,
ensuring that the right kind of capital is brought in at the right time in the project lifecycle. Importantly, this includes
improving instruments and platforms for risk sharing and for mobilising private investment and where these prove
effective, rapidly scaling these up to cover a significant share of their operations. And finally, there needs to be more
effective collaboration across the multilateral system, speaking to and drawing from the strengths of each.

below 2°C."7 Government policy in many areas now
needs to catch-up to these front-runner leaders.

Harnessing the Private Sector
and Innovation

The full power of the private sector and innovation Implementing the best technologies and practices

needs to be harnessed. Many companies and investors
are already demonstrating leadership, and others are
ready to align with this agenda with the right policy
signals. As private capital has started to shift towards
sustainable investments, a recent wave of business
action shows front-runners stepping up to enhanced
ambition. One hundred and forty of the world’s most
influential companies already committed to 100%
renewable energy (RE100),"5 20 major multinationals
committed to 100% electric vehicle fleets (EV100),"¢
and over 450 have committed to develop Science-
Based Targets (SBTs) to manage their emissions in line
with ambitions to keep global temperature rise well

available today could significantly reduce industrial
energy demand, as is clear from leading companies

in the cement, steel, maritime and other sectors.

At the same time, efforts to scale up approaches to
carbon capture, utilisation and storage (CCUS) will be
essential for some hard-to-abate sectors."®

Especially for consumer-facing companies, shifting
their brand and marketing to products that are
climate positive can also engage consumers as active
agents of the solution. For instance, shifting the diets
of populations who consume a lot of animal-based
foods towards plant-based foods—and especially
away from beef—could result in global health-related
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savings of almost US$1 trillion per year by 2050 as
well as significant reductions in GHG emissions.™?
The challenge remains to extend and implement
commitments and to scale efforts to other countries
and business models, turning these successes into a
wider shift in corporate action.

Innovation is already rapidly pushing the frontiers

of what is possible, ranging from energy efficiency
improvements, particularly for heavy industry, to
radical process improvements using new digital
technologies and to circular economy models that

are drastically opening up opportunities to reduce,
recycle, and reuse resources. Advancing innovation,
meanwhile, can provide a major boost to our collective
efforts (see for instance, Section 5).

The exciting landscape of cheaper renewables, better
storage capacities, and electrification of the economy
including the rapid rise of EVs has been as a result of
supportive policies and investments by governments,
universities, and foundations in mission-driven
innovation combined with the enterprise and abilities
of the private sector. In many other sectors, including
food and land use, water and waste management,
construction and heavy industry, the innovation gap is
much greater and, as a result, the private sector further
away from investing.

For those innovations that are at earlier stages, greater
direct public investment in research and development
(R&D) and targeted, time-bound industrial policies

to encourage private R&D spending will be required.
These can help get industries to the stage where scale
is achievable, enabling cost reductions and learning
curve effects.

For innovations that are closer to market readiness
and could be deployed at scale in the next 5—10 years,
the right public-private-philanthropic models with
adequate finance and effective delivery mechanisms to
fill these gaps at both the national and global levels will
be key across sectors.

In particular, a big push on innovation beyond the
energy sector will be critical to addressing the wider
climate challenge. Tailored solutions, private-public
partnerships, and financing modalities need to be
developed or expanded for the global commons under
threat including forests and natural landscapes,
wetlands, biodiversity preserves, water bodies

and oceans. These can strengthen cooperation on
technology development and wide-spread adoption
helping deploy the best available technologies

and business models today and investing in next-

generation technologies. These efforts can learn

from the innovative partnership approach of the
International Solar Alliance, for instance, an alliance of
over 121 ‘sunshine countries’ coming together to make
solar power, technology, and financing more accessible
to different countries.'>°

Ensuring an Inclusive Agenda that Puts
People First

A people-centred approach is needed to ensure
lasting, equitable growth and a just transition.
Disruptions in the global economy—wrought by

rapid technological change including digitisation,
globalisation and the shifting international division of
labor, and structural changes within economies—are
all contributing to a changing employment landscape
and social transitions in developed and developing
economies alike. Accounting for these wider structural
elements and proactively managing this transition well
for those who are and will be most adversely affected is
essential to build support and enable the shift for the
new growth story and to avoid climate action becoming
a scapegoat for wider structural disruptions. Managing
for a just transition is good economics and good
politics.

Successfully diversifying local economies away from
coal and eventually other fossil fuels will require
multi-stakeholder dialogue, strategic assistance, re-
training and targeted social protection (see also Box
5). For example, in Australia’s Port Augusta, workers
and their unions at a dying coal-fired power station
successfully lobbied for a solar thermal plant to be
built in its stead. The plan was to allow local energy
workers to transfer their skills to cleaner, more viable
employment and the community to remain an energy
hub.! As China has delayed or stopped work on 151
coal power plants, it has also created a US$15 billion
fund for retraining, reallocating and early retirement
of the estimated 5-6 million people who would be laid
off due to coal or steel sector overcapacity.’>* Germany,
Canada, Scotland, Uruguay and some Australian states
have established dialogues amongst industry, workers,
and government to identify approaches to ensure a
just transition for affected workers and communities,
while fossil fuel rich countries like Norway are
exploring opportunities to diversify their economies.
In developing and emerging economies, the low-
carbon transition provides an opportunity to leap-frog
the inefficient and polluting approach of the past.
Alongside national governments, city governments,
businesses, and universities can help revitalise

and deliver prosperous communities. Training and
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education will be key, as will moving—not just people
to jobs, but vice versa as well—to help capitalise on the
transition.

Empowered women and women in leadership

are critical for the environment and for the global
economy. Ensuring women’s participation in the
economy could, by some estimates, boost global GDP
by US$28 trillion per year by 2025.23 Women are
playing a key role in delivering clean energy access
solutions (see Box 20). They are also often the primary
providers of energy, water, food and other resources
for their families, placing them at the frontlines of a
changing climate. Almost half the economically active
women in the world work in agriculture, a sector
already feeling significant climate impacts.'* In cities,
urban infrastructure has not always accounted for the
needs of women. For instance, women face harassment
and physical abuse on public transit,'2s which hampers
their ability to move freely. That means women who
can afford to, switch to private vehicle use, increasing
traffic and congestion burdens. Poorer women,
however, are often forced to change routes, often for
less convenient or costlier options, or drop out of

jobs or education entirely. Policies cannot be gender-
blind. In countries where women participate more
fully in political life parliaments are more likely to set
aside protected land areas and ratify international
environmental treaties.’?® In India and Nepal, for
instance, forest conservation improved as a result of
women’s participation at community level in forest
management.'*”

A greater focus on resilience and adaptation across
policies and efforts are critical as climate impacts
continue to hammer lives and livelihoods. The
devastating floods in South Asia in 2017 not only
took over 1,200 lives but also left over 20 million
affected including 6.8 million children.*® We can no
longer choose between actions for today and those for
tomorrow, adaptation to extreme weather events is
already an essential feature of our collective response
to a just transition as occurrences of climate-related
disasters grow.

Conclusion

This is our ‘use it or lose it’ moment. Investing the
expected US$90 trillion to 2030 to build the right
infrastructure now will deliver a new era of economic
growth. Investing it wisely will help drive innovation,
deliver public health benefits and inclusive growth,
create a host of new jobs and go a long way to tackling
the risks of runaway climate change. Getting it wrong,
on the other hand, will lock us into a high-polluting,
low productivity, and deeply unequal future.

Decisive action now will clearly yield a far more
attractive and less dangerous future, and it will
require strong and concerted leadership. The purpose
of this Report is to lay out what it will take and to
demonstrate how acceleration can be achieved.

It is to inform and give impetus to economic
decision-makers—finance and economic ministers,
business leaders, and investors—equipping them
with the arguments and the evidence to drive the
transformation.

It should be read as more than just a Report. It is

a manifesto for how we can turn better growth and
a better climate into reality, for how we can carry
this call to action into board rooms, through the
halls of government and over the airwaves. We must
consciously and conscientiously legislate, innovate,
govern, and invest our way to a fairer, safer, more
sustainable world.
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Key Economic

Systems




The first part of this Report outlines a new global
growth agenda that has the potential to deliver
economic growth, development, and climate objectives
together, with a focus on how to decisively accelerate
action and deliver this transformative agenda at

scale. Implementing this agenda must happen in each
country at the national and sub-national level and

in five key economic systems, namely: energy,
cities, food and land use, water, and industry. These
are the areas where we see the greatest potential for
growth, as well as the greatest potential to reduce the
risks of harmful climate change. As such, they are the
areas in which to prioritise efforts to reorient policy
and institutions, scale up and push investment, foster
technology and innovations, and manage the transition
in a just and inclusive way. The role of investment and
innovation is critical across the whole agenda.

For each key economic system, Part 2 of the Report
identifies the main trends or issues that are shaping
the current state of play and that are poised to create
the greatest impacts on longer-term pathways, opening
up transformative opportunities for acceleration

of the new growth agenda. Significant changes in

just the last few years have already fundamentally
changed the landscape of these economic systems.
These include the spread of exciting new technological
advancements, political and policy shifts, or larger
macroeconomic, consumer-driven, and societal forces.
This part of the Report examines how to harness these
for the decisive change of direction needed.

In each of the key economic systems, special attention
is given to the important cross-cutting themes of
successful change identified in Part 1. Across all five
systems, securing finance, driving greater innovation,
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providing the right incentives, and managing a

just transition (see Box 5) will be essential to drive

the transformative change needed. The important,

but often neglected, role of women and girls in

the transition is given particular attention in this
Report, as is the need to strengthen adaptation and
resilience in the face of some amount of climate
change that is already inevitable. The pace and scale

of change needed to deliver this economic transition

is unprecedented. While the economic, societal

and climate benefits of making the transition are
increasingly apparent, we know from experience that it
will not be easy. New markets, business opportunities,
and quality jobs will open up, yet in many cases

these will also require shifts away from incumbent,
polluting and inefficient industries, which have strong
and sometimes well-organised political influence.
There will be a need to sensitively and respectfully
manage associated dislocation and other challenges for
communities in transition.

For each of the five economic systems, the Report has
selected two to five specific opportunities that can
be seized to accelerate and rapidly scale up efforts to
deliver growth and climate action together. The Report
highlights the latest evidence of the potential benefits;
compelling ‘proof points’ or examples of successes
identified, along with how to address roadblocks to
implementation and scaling action; and finally, a few
specific accelerators that could dramatically boost
efforts for each opportunity. Some new modelling-
based analysis was developed for this Report to assess
the potential economic, social, and environmental
benefits of scaling up action in these opportunities (see
Box 4).
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Box 4
Understanding the Economic and Societal Benefits of Ambitious Climate Action:
Modelling Analysis for this Report Using the E3mE Model

The policies and interventions for accelerating climate action discussed in this Report are strongly supported by empirical
evidence of the economic, social, and environmental benefits they can deliver. The Report draws on a number of existing
modelling exercises, as well as new modelling undertaken in partnership with Cambridge Econometrics, to assess the
potential impacts of scaling up approaches that can both promote economic growth and reduce the risks of climate change.

The macroeconomic model E3ME (e3me.com), used for this analysis, is an integrated, global, dynamic simulation macro
model that is estimated by econometric methods for a large set of countries, regions, and sectors of economic activity.

Its structure is based on the system of national accounts, coupled with bottom-up technology diffusion models for

the power and transportation sectors complementing the macro-econometric framework. EBME has a dynamic error
correction specification, which is important when considering short- and medium-term analysis and rebound effects. The
model provides an approach that can add further insights to those from more traditional Computable General Equilibrium
(CGE) models. The model is better able to reflect the interaction between the real economy and the financial system, and
regulation and other policies may lead to increases in output if they are able to draw on spare economic capacity. The E3BME
model is also better able to reflect the impacts on labour participation and employment. These are critical to assessing the
socio-economic benefits of ambitious climate policies.

E3ME includes 59 countries or regions, 43 industry sectors, 28 categories of household expenditure, 22 different users

of 12 different fuel types, and up to 14 types of air-borne emissions including six GHGs. The model can produce a broad
range of economic indicators, as well as various energy and environment indicators. These include GDP and its aggregate
components (household expenditure, investment, government expenditure, and international trade); sector output and gross
value added, prices, trade, and competitiveness effects; international trade (imports and exports) by sector; consumer prices
and expenditures; sector employment, unemployment, wage rates, and labour supply; energy demand, by sector and by fuel,
and energy prices; CO, emissions by sector and by fuel; and social and health outcomes, including government health care
costs and the number of years of life and work lost due to emission-related effects.

In conducting the empirical modelling exercise, the New Climate Economy and Cambridge Econometrics teams jointly
defined a set of six economic modelling scenarios for climate action including in cities (urban retrofits, urban densification,
and promoting EVs); energy (carbon pricing, subsidy and energy reform, and reducing energy waste); and industry and
innovation (increased efficiency); together with implicit assumptions on policies for food and land use. A combined global
climate action scenario that integrates all of these policies was also produced. The results of the scenarios are highlighted in
this Report and elaborated in a Technical Note published separately.!?’
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As a selective list, the opportunities and their
accelerators are not meant to be exhaustive or to cover
all the actions needed in each system. Rather, they
have been chosen based on four underlying criteria
that would substantively contribute to the new growth
model, namely:

e The potential to deliver clear and significant
socio-economic benefits, particularly in terms
of economic growth, ensuring quality jobs, raising
incomes, providing for vulnerable communities,
reducing impacts on health, and reducing
economic or social inequalities, including around
gender or poverty.

e The potential to deliver major climate
benefits, in terms of transformational reductions
in emissions and the building of climate resilience,
and consistent with the goal of the Paris
Agreement to keep global average temperature rise
well below 2°C.

¢ Solutions that have been successfully
demonstrated, building on existing proof
points of success in countries, cities, and
businesses around the world. Practical policy-
relevant experiences can help ensure a realistic
understanding of the challenges, as well as the
financing opportunities, the policies and incentives

needed, and the critical governance choices
required to accelerate the new climate economy.

e The existence of clear approaches that
economic and political decision-makers
can take to replicate these opportunities at
scale, engaging relevant champions and coalitions
to help deliver them.

The individual opportunities and their related
accelerators are all explicitly grounded on actions that
are already taking place, not on distant innovations

or emerging technologies that are yet to be tried at
scale. But most opportunities are only being seized in a
piecemeal manner, with only incremental and halting
progress. Co-ordinated and concerted acceleration
could yield dramatic progress.

Policy-makers, business and other leaders must now
turn the ad hoc advancements in each of these systems
into a broad movement of action and a decisive

shift commensurate with what is needed to respond

to the global climate challenge. The opportunities
described in the following pages offer practical
guidance on how to accelerate progress for economic
and political decision-makers, including national and
local governments; development finance institutions;
investors; and financial and business leaders. They are
the building blocks of the new growth model.
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Box 5
Ensuring a Just Transition: “There are no jobs on a dead planet".:3°

The emerging new growth model has the potential to deliver incredible economic and development benefits together with
climate goals, leveraging recent technological advances, new business models, and innovative financing mechanisms. This
Report highlights a range of examples of successes in countries and sectors around the world that are delivering real benefits
to communities today and will do so for generations to come.

The scale and pace of the broader economic transition that the world is now facing is unprecedented. We are already in the
midst of major structural changes, including rapid urbanisation, increasing globalisation, a shift to service-based economies,
and increasing automation. As with major economic and technological transitions of the past, this one will not necessarily be
easy. New markets, business opportunities, and jobs will open up, but there will also be a shift away from the current high
carbon-emitting industries and modes of energy, transport, and land use. Unless this transition is carefully and responsibly
managed, there is a real potential for stranded assets, communities, and workers, as well as the risk of exacerbating the
social exclusion of the poorest and most vulnerable. The transition to a low-carbon, resilient economy is just one part

of this much broader transformation, and—if managed well—has the potential to deliver more equitable and prosperous
growth. This transition is not only about phasing out polluting and unsustainable activities in various sectors, but also about
diversifying local economies, generating new jobs and new industries, new services and new skills, all of which requires new
types of investment and accompanying policies.'3!

Open and transparent dialogue to plan for the transition will be essential, bringing together government, business, trade unions,

civil society, and communities.**? Local universities and trade schools can also play a key role in envisaging and training for a more
diversified economy in affected regions. Such broad-based and inclusive dialogues can help to identify specific measures to ensure

a just transition, helping to reduce fears, opposition, and both inter-community and inter-generational conflict. Dialogues can bring
together trade unions, government, and industry representatives to find common ground and ways forward to ease the transition.!3
According to the International Labour Organisation (ILO), a just transition is a bridge from where we are today to a future where all
jobs are green and decent, poverty is eradicated, and communities are thriving and resilient.*3* Green jobs are those which support
improving energy and resource material efficiency, limiting GHG emissions, minimising waste and pollution, protecting and restoring
ecosystems, and supporting adaptation to climate change.

As noted, the shift to a low-carbon and climate-resilient economy is only one—potentially small—part of a much broader
economic transition that is under way, including the so-called 'Fourth Industrial Revolution, characterised by increasing
globalisation and the rise of automation.’*> Indeed, the growth of new technologies and artificial intelligence (Al) is having a
profound effect on labour markets, with some economists suggesting that automation could potentially replace over half of all
jobs by 2055.1% Traditionally middle-skill jobs (such as machine operators or clerical workers) are already declining compared to
high- and low-skill jobs: across 24 OECD countries, all but two experienced some degree of job polarisation between 1995 and
2015.%%7 Some of this shift can be explained by globalisation and offshoring, but there is also an important element related to
technological process and growing automation of middle-skill jobs in manufacturing.

Growing social inequality and lack of inclusion in the old economic growth model is of particular concern and addressing it will
be a necessary part of any just transition towards a new growth approach that minimises climate risks. In 2017, an estimated
82% of the wealth created globally went to the top 1% of the world's population.t® Wages in many parts of the world remain
flat. Despite important recent progress in tackling poverty, just under half of Africa’s population still lacks access to electricity
today.*** Women continue to be under-represented and under-paid compared to male counterparts in the workforce in most
sectors of the economy. Some studies suggest that growing automation may serve to exacerbate these inequalities, unless
policies are implemented to actively manage the impacts.'4°

A well-managed and just transition is needed to ensure that the new growth agenda delivers not only economic growth,

but also alleviates poverty, strengthens social inclusion, improves biodiversity and ecosystem services, and reduces the risks
that a changing climate will pose to development prospects. A just transition requires social dialogues, clear plans, and pro-
active policies. It requires active labour market policies and enhanced social security systems, while minimising disincentives
to work. Robust social protection systems are essential, enabling the necessary support for the poor and vulnerable to
improve livelihoods and seek formal employment and for workers and their families to meet basic needs during periods of
unemployment, re-training, or education.'** The more inclusive the social protection system, the more likely disenfranchised
and displaced workers will feel empowered to move into new jobs, and the better communities will be at supporting
economic diversification.
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Box 5

Ensuring a Just Transition: “There are no jobs on a dead planet". (continued)

While the transition to a low-carbon economy is only a part of this much broader economic transformation, it is often an easy
target to ‘blame’ for some of the job losses or dislocations that are taking place. Disentangling the impacts of climate-related
policies from this broader transition can help to build political support for climate action and identify where there are real
impacts that need to be carefully managed.

This Report highlights some of the examples where processes are facilitating a just transition to a new climate economy,
identifying some of the barriers and challenges faced, as well as some of the factors that are leading to progress and successes.
A number of examples are highlighted throughout the Report in more depth, a few of which include measures such as:

Commitments to phase out coal use in the energy system and successful experiences in phasing out subsidies to
fossil fuel production and exploration, including policies and approaches to carefully manage the transition for
affected workers and communities. For example, following their 2016 and 2018 commitments to the phase-out of
coal, the Province of Alberta and the Government of Canada have established social dialogues with coal workers
and their communities (see also Box 17); Alberta’s carbon price revenues were allocated to support the transition
for coal communities and others;**? and China established a dedicated multi-billion-dollar fund for retraining,
reallocating, and the early retirement of workers laid off due to coal and steel overcapacity as part of its 13th Five-
Year Plan (2016-2020). Most recently, in 2018 Germany launched its “Commission on Growth, Structural Change
and Employment” to develop an overarching approach to managing the full range of impacts of the phase-out of
coal in line with national climate commitments. It is seen as a potential model for just transition dialogues (see also
Box 17).14% The new Powering Past Coal Alliance, with over 60 partners including governments, organisations, and
leading businesses, has the potential to galvanise social dialogues, building on experiences to date, and manage the
transition in over 30 signatory countries or states (see also Section 1.C).244

Clean energy access policies typically target the urban poor and hard-to-reach rural communities and can offer huge
economic and social benefits, notably for women and children. These policies can also provide important sources of
income for locals providing the services. Brazil's successful approach to achieve near universal access to clean cooking
in urban areas included the development of national infrastructure for liquefied petroleum gas (LPG) production and
distribution, involving private entrepreneurs and subsidies to the poorest families to ensure affordability.'4* In rural
Bangladesh, a government-led results-based financing programme supports private operators in implementing solar
home systems in rural communities; small subsidies are offered to the poorest households, and the largest private
operator made the training and employment of local women a pillar of its business model (see Section 1.D).14¢

Approaches to restoring degraded lands back into productive use in countries from Ethiopia to Niger to China have
ensured these efforts successfully lifted millions of people out of poverty and raised local farmer incomes (See Section
3.D).

An economy-wide approach to the transition was launched in Norway through the Expert Committee on Green
Competitiveness, which delivered its recommendations to the Prime Minister in October 2016 after extensive
consultations amongst business, workers, and civil society. As part of this process, 11 key sectors—including
transport, industry, petroleum and agriculture—developed long-term road maps to transition their sectors to a
low-carbon growth model while maintaining global competitiveness. This has helped business, government leaders,
and society more broadly overcome inertia and identify together the opportunities to transition more rapidly from a
heavily fossil fuel-dependent economy to a more diversified, low-carbon economy (see Section 1.C).

Uruguay'’s rapid energy transition in recent years shows the country moving from dependence on fossil fuel-based
electricity and oil imports to having enough renewable power not only to supply over 94% of their own electricity
system, but also to be able to export one third of the power they generate to Argentina. Uruguay has implemented
ILO guidelines for a “just transition towards environmentally sustainable economies and societies for all” as part of this
process, to assist the country in creating employment, ensuring decent work opportunities and social well-being in the
process of a just transition towards a greener economy.*#

As this Report illustrates, sector by sector, the low-carbon, climate-resilient aspects of the broader transition to a new
growth model can unlock multiple benefits—a boost to growth in countries at all stages of development, new jobs in
innovative industries, poverty alleviation, and improvements in other key indicators of quality of life. Ensuring that the

transition is just is fundamental to building a safer, more sustainable, and prosperous world for all.
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Energy is ingrained in all aspects of human life: It
is how we power our homes, schools, and hospitals,
our businesses, factories, and transport. But today,
1 billion people live without access to electricity,
and nearly 3 billion people live without access to
clean cooking.'s® Even in developed economies,

an estimated 200 million people, over 15% of the

population, suffer from energy poverty.'+ Fossil fuels,

which have been instrumental in powering growth to
date and currently account for 80% of global primary
energy consumption,'s have resulted in economies
that are vulnerable to volatile fuel prices and reliant
on energy imports. Fossil fuels are also responsible
for 75% of GHG emissions,* as well as outdoor air
pollution which is responsible for 4.2 million deaths
per year.'s*

"Ensuring access to affordable, reliable, sustainable,
and modern energy for all" (SDG 7) is fundamental
to our economies and human development.'s3 The
challenge is not only to meet our current energy
needs, but also those of a projected 10 billion people
by 2050 and to do so with low-cost, zero-carbon
energy.'> By the end of the century, estimates point
to a tripling or quadrupling of energy demand
globally.’s> Given the inextricable links of the energy-
food-water nexus, growing energy demand and the

energy challenge need to be considered in the broader

context of wise water management (see Section 4)
and sustainable food and land use (see Section 3).
Together, they will significantly shape the global
economy.

Transitioning to a low-carbon energy system to
meet our current and growing needs is not only
technically feasible but also economically and
developmentally desirable.s® Reducing fossil fuel
use, for instance, can improve human health and
well-being and lower public health expenditures.
According to analysis for this Report, over 700,000
premature deaths due to air pollution globally could
be avoided compared with business-as-usual in 2030
under a global climate action scenario (see Box 4 on
modelling).’s” Additionally, switching to low-carbon
energy sources—mostly by decarbonising power

and electrifying a broader set of economic activities,
first in buildings and light-duty urban transport (see
Section 2.C), and then in heavy-duty transport and
industry (see Section 5.C)—could deliver roughly
two-thirds of the carbon emissions reduction
required from the energy sector by 2040 to meet a
2°C trajectory; energy efficiency improvements could
contribute the remaining third, according to the
Energy Transitions Commission.'s?

Many technologies that can accelerate the energy
transition over the coming decades are already
known, proven, and starting to be deployed at
scale; yet impediments remain. Effective policies
are needed, both to incentivise private investment
in low or zero-carbon innovation, such as carbon
pricing (see Section 1.A), as well as to directly fund
research, development, and demonstration of clean
energy technologies, sometimes in partnership
with the private sector (see Section 5.D). For
example, evolving digitizing, smart-grid and
battery technologies can play a signficant role in
enhancing the flexibility of the grid and its ability
to swiftly tailor supply to meet demand or vice
versa.'s Continued technological innovation and
deployment will remain key. But enabling policies
are evolving too slowly to incentivise the required
system changes.'®°

Carbon pricing offers a significant economic

prize. Under a scenario of global energy reform,
modelled for this Report using the E3ME model
(which introduces carbon pricing in line with

the prices recommended in the 2017 High-Level
Commission on Carbon Prices, a phase-out of
fossil fuel subsidies, and financial support for

the introduction of renewables), carbon pricing
revenues and fossil fuel savings to reinvest in
public priorities could be approximately US$2.8
trillion in 2030. In this global energy reform
scenario, emissions would also be expected to fall
by almost 24% relative to the baseline in 2030.1%
Other benefits from this scenario would include an
acceleration in the pace of economic activity, net
employment generation, enhanced government
budgets and improved health outcomes, among
others. Despite the potential benefits of carbon
pricing policies, at a global level, their use remains
limited and has low impact today.

While we have a long way to go, momentum behind
the shift away from fossil fuels is rapidly building
with the pace of change varying from region to
region, depending on legacy infrastructure and
local resources. Overall, the cost of solar and wind
is plummeting, down by 86% and 67% between
2009 and 2017, respectively.**? Even unsubsidised
renewable energy is increasingly becoming cost-
competitive with fossil fuel power generation in
more and more places. As a result, the deployment
of renewables is accelerating in many regions of
the world: The world now adds more renewable
power capacity annually than from all fossil fuels

38 UNLOCKING THE INCLUSIVE GROWTH STORY OF THE 21ST CENTURY



combined.’®3 Ensuring reliability of supply when
the sun isn’t shining and the wind isn’t blowing
remains a challenge, but storage technologies that
facilitate the integration of intermittent renewables
into the grid are increasingly available at low cost,
as the price of batteries has halved over the past
three years.'** Combined with other sources of
flexibility, like existing dispatchable hydro and
better demand response enabled by the 'Internet of
Things' and the deployment of smart grid features,
these technologies will make it possible to manage a
near-total renewable power system by 2035 in most
geographies.’®> Nuclear and gas (provided methane
leakage are under control) will provide a bridge to

a zero-carbon future, especially in geographies with
more limited renewable energy resources. Carbon
capture utilisation and storage (CCUS) is unlikely to
play a significant role in power decarbonisation, as
it will struggle to compete with increasingly cost-
competitive renewables, but it may be critical in
some hard-to-abate industrial applications (see Box
50 on CCUS).1%®

In parallel, the rate of energy productivity
improvement has started to accelerate, rising from
1.4% per annum over 1990-2005 to 1.7% over

the past decade,*” mainly due to rapid progress

in China (see Box 1 for China’s outsized role in

the energy transition). Reducing energy waste
across the buildings, industry, and transport
sectors contributes to ramping up global economic
productivity, as does increasing resource efficiency,
especially efficient use of energy-intensive services,
such as energy production (see Section 1.B), freight
transport (see Section 5.C) and products, such as
steel (see Section 5.A).

The energy transition needs to be carefully
managed, both to ensure that existing contradictory
or incoherent policies are reformed and to

ensure a just transition for affected workers and
communities. While the shift to a low-carbon and
resilient economy will create jobs, it will also be
essential to ensure that the transition is just for
workers, particularly for incumbent industries and
sectors where the shift to cleaner energy will cause,
along with other systemic forces like automation,
employment numbers to fall. In the United States,
for example, 151,000 people are employed in fossil
fuel power generation, with an additional 887,000

people in extraction (74,000 in coal, 310,000 in gas,
and 503,000 in 0il).*® Nearly half that number—
about 476,000 people—are employed in solar and
wind in the United States,** even though these
sectors currently constitute less than 10% of the
power mix.”” It is expected that reduced employment
in fossil fuels through the transition can be more
than offset by a rise in employment in renewables
and construction. Under the E3ME global climate
action scenario examined for this Report, low-carbon
employment is set to rise by 65 million people by
2030, more than offsetting employment reductions
in some declining sectors to lead to a net employment
gain of 37 million jobs globally by 2030.7* Engaging
affected workers and communities in social dialogue
with industry and the government will be essential

to ensure a just transition for individual workers and
for regions where fossil fuel jobs are concentrated
(see, for instance, examples of successes in managing
the transition in Box 5). The size of the challenge is
likely to be particularly acute in coal-rich emerging
economies like India, where Coal India, a state-owned
enterprise (SOE) that produces 80% of Indian coal,
employs more than 300,000 people.'”2

It will also be essential to raise, steer, and blend
finance towards low-carbon energy infrastructure
(see Box 7). Finance has started to shift, especially
around the disclosure agenda. The TCFD, in
particular, raised awareness among investors about
the risks associated with investments in fossil fuels,
especially the potential for stranded assets as a result
of enhanced climate policies and as the costs of
competing renewables continue to drop (see Box 6).
For example, estimates suggest that if investments

in fossil fuels to 2035 continue along current trends,
and countries enact policies to achieve a 2°C pathway
and the low-cost producers sell out their assets
accordingly, then approximately US$12 trillion of
financial value could vanish from their balance sheets
in the form of stranded assets.'”

This chapter identifies several opportunities to
accelerate the transition to low-carbon energy
systems while fostering economic growth: removing
fossil fuels subsidies and putting a price on carbon,
enhancing energy efficiency to get more out of the
energy we use, creating the conditions for the phase-
out of coal and rapid scale-up of renewables, and
improving access to electricity and clean cooking.
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Box 6
Companies’ Move Towards Climate-Smart Operations, Disclosure, Science-Based Targets
(SBTs), and Carbon Pricing

In 2017, the TCFD released its recommendations for voluntary climate-related financial risk disclosures to be made
part of mainstream financial filings. These recommendations provide an approach to assess the climate-related risks of
investments, placing increasing pressure on publicly listed companies and their investors to take these risks into account
and to plan for the transition away from fossil fuels.t’* More than 315 companies with a combined market capitalisation
of more than US$7.1 trillion — including over 160 financial firms with assets exceeding US$86 trillion — have expressed
support for the TCFD recommendations to give investors, insurers, and other stakeholders more information on the
material risks and opportunities of a climate-compatible world.”> In order to achieve climate-smart operations and
investments, over 450 companies have committed to science-based climate action under the SBTs Initiative, which
works with companies to develop specific emissions-reduction targets. Of those companies, over 120 already have
emissions reduction targets approved by the initiative.?”¢ Nearly 900 additional companies have indicated ambitions to
set science-based targets in the next two years.'””

To achieve their climate targets, some companies are utilising internal carbon pricing and seeing financial and
environmental benefits. Indian automotive and farm equipment company Mahindra & Mahindra Ltd. used its internal
carbon fee programme to promote the faster adoption of LED lighting, increasing energy savings and giving it a
competitive advantage.'” The company’s US$10 per tonne internal carbon price was so well received, it plans to
expand pricing to its other businesses and along its supply chain.t”® In 2018, the parent company Mahindra Group
committed to adopting SBTs across all US$19 billion of the conglomerate’s operations.18°

Despite good corporate leadership by some, a recent review of progress on disclosure and SBTs suggests there is much
more to do on both fronts. For example, businesses with SBTs are achieving less than one-tenth of their potential

for GHG emissions reductions as targets are relatively low in ambition, and the coverage of businesses with such
commitments remains low.8!

in 2016,2 effectively acting as a ‘negative’ carbon

price and counteracting policies in place to reduce
emissions. This policy misalignment is expensive,
inefficient, and socially regressive and reduces the
effectiveness of climate policies.

1.A. Put a Price on It: Reducing
Emissions and Raising Revenue
by Pricing Carbon and Eliminating
Fossil Fuel Subsidies

More and more governments are using carbon pricing

Implementing strong carbon prices, including by in the form of carbon taxes or emissions trading

eliminating fossil fuel subsidies, can harness the
ingenuity of businesses and households to reduce
emissions using least-cost approaches and by
spurring innovation into new solutions.?** Carbon
pricing incentivises energy savings and use of cleaner
fuels. Fossil fuel subsidies discourage investment in
renewable energy and energy efficiency and encourage
the lock-in of high-carbon assets. The IEA estimates
that fossil fuel consumption subsidies were almost
double the amount of renewable energy subsidies

systems (ETS) as part of a broader policy package

to tackle climate change. While the prices of carbon
emissions facing energy users—or the effective carbon
rate (ECR) — is primarily due to energy use or excise
taxes rather than carbon prices in most jurisdictions,
the number of carbon-pricing systems implemented
or planned has quadrupled over the past 10 years,
now covering over 70 jurisdictions and about 20%

of GHG emissions globally (see Figure 4).2> Major
new developments in 2017 included the official
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Figure 3

Locations of Transformative Examples in Energy Highlighted in this Report.

launch of the Chinese national ETS in December and
the introduction of new carbon taxes in Chile and
Colombia, as well as increased prices or tightened
caps in most existing carbon-pricing systems. Carbon
pricing at the sub-national level, in particular in US
states and Canadian provinces, continues to build pace.
A pan-Canadian carbon price will be implemented in
2018, and carbon taxes are scheduled to come into
force in Argentina, Singapore, and South Africa in
2019.23 Business support is also growing: Almost
1,400 major companies and some large development
banks have committed to applying a shadow internal
carbon price to make their investment decisions
'future-proof.'#4

There has also been notable progress in phasing out
fossil fuel subsidies, with at least 40 countries starting
or accelerating subsidy reforms between 2015 and 2017
(see Figure 5).25 Egypt, for instance, raised fuel prices
by 78% in 2014 and plans to double them by 2019.
Indonesia raised gasoline and diesel prices by 33% in
2013 and another 34% in 2014. India eliminated diesel
subsides in October 2014, removed price controls on

gasoline, and has launched a successful campaign to
get wealthier consumers to give up subsidised LPG
(see Box 9). Saudi Arabia announced a five-year plan
to raise fuel prices in 2015, and Mexico removed
transport fuel subsidies and introduced a modest
carbon tax in 2014.2'° In 2016, G7 leaders committed
to eliminate “inefficient fossil fuel subsidies” by no
later than 2025.27 Following Germany’s leadership,
the EU committed to phasing out subsidies to hard
coal mining by the end of 2018.2® Despite this
progress, the latest data from the IEA and OECD
suggests that known subsidies and other support to
fossil fuel production and consumption globally have
declined from recent levels of over US$600 billion
per year to just over US$373 billion per year in
2015.2"9 While this is in part due to real reform
efforts, it is also partly attributable to recent low oil
prices (resulting in a lower gap to cover to keep
consumer fuel prices low), so it will be critical to
ensure that these subsidies do not rise again as oil
prices are on the increase again in 2018.
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Box /
Energy Finance

Energy will account for just under a third of total core and primary energy sustainable infrastructure investment to
2030, or around US$1.7 trillion per year. Meeting a 2°C scenario requires slightly more investment and large increases in
spending on energy efficiency, at double current levels if not more, but this is offset by lower investment requirements
for primary energy such as coal and 0il.182 The investment challenge includes providing access to the nearly 3 billion
people for clean cooking and to 1 billion for electricity.'® Making sure energy infrastructure is sustainable will not cost
much more, but it requires shifting the way we invest.'84 This shift requires supportive policies that reveal the value
proposition of renewables and energy-efficiency investments and that level the playing field. Policymakers also need

to spend better, with the right objectives and with the use of relevant metrics for success in dealing with sustainability.
Essential policies include the reforming of fossil fuel subsidies, alignment of taxation and other policies offering financial
incentives, raising and allocating public funds to sustainable infrastructure, and the smart use of limited public funds to
attract private investment.

Previous analysis conducted for the Global Commission estimates that only half of the infrastructure investment
required is currently flowing and about 70% of the spending gap is in emerging and developing economies.'8> Both
public and private investment will be needed. Overall, public infrastructure investment appears to be on the rise though
it remains well below levels required to meet demand for infrastructure services. In developing countries, roughly
60% of infrastructure investment is from the public sector, while in developing countries it is only about 40%.18¢ On
the private investment side, although the level of investment required is manageable on a macroeconomic basis,

with enough global savings to cover the need, it has historically been a struggle to channel private finance to green
energy infrastructure and energy-efficiency investment, especially in developing economies. The levels of returns and
investment risks (real or perceived) have been key barriers to increased private investment. To address these common
barriers and facilitate commercial investment, the G20 is advancing a ‘Roadmap for Infrastructure as an Asset Class’
which in turn should foster the development of infrastructure as a heterogeneous asset class.®”

Disclosure policies can also help shift private investment by requiring institutional investors and corporate and other
financial actors to identify, track, and report on climate-related financial risks. Such policies also provide investors
with the information needed to develop transition plans and strategies to manage these risks.'%® For example, France's
legislation of mandatory disclosure of climate-related financial risks for businesses and investors provides a framework
to other G7 countries about how to mainstream the findings of the TCFD into national law.®* Much more can be done
also working directly with and through large, institutional investors as they exert influence over corporate behaviour.
The Climate Action 100+ (CA100+) initiative, a five-year global initiative, commits participating investors to active
engagement with the 100 largest emitting companies worldwide, including energy companies.”® Such action can have
real results, for example as seen when the board of Exxon Mobil agreed to report on climate related business risks.*”*
However, the ambition, membership and approach of the CA100+ initiative needs to be stepped up to have impact at
scale in global financial markets.*??

Public investment also needs to shift. In 2014, the public sector accounted for more than half of ongoing investment

in coal-fired power, showing the need for more climate-consistent strategies in the power sector.'® Even with notable
progress in phasing out fossil fuel subsidies in some countries, these were estimated to be an estimated US$373 billion
in 2015 according to the OECD and International Energy Agency (IEA), well above renewable energy subsidies in
2015.%4 This effectively creates a negative carbon price and disincentivises investment in clean energy alternatives. At
the same time, the number of carbon pricing systems is growing, now covering over 70 jurisdictions and about 20% of
global GHG emissions (see Section 1.A, Figure 4).1> Yet over 75% of emissions covered are priced at an effective rate of
less than US$10 per tonne,'?¢ far from US$40—80 per tonne by 2020 recommended as a floor price by the 2017 High-
Level Commission on Carbon Prices.'?” Absent consistent and sufficiently high carbon pricing, the risk-return proposition
for investment in clean energy remains weak, and continued subsidies for fossil fuels raise the risks of stranded assets in
the future.

Scaling grid-based renewable energy investment requires tackling high up-front investment costs and costs of capital
that are higher than alternatives due to more limited investment track records, as well as political risks around the future
price of electricity (see Section 1.C). Capital scarcity in developing countries, due in part to their weak capital markets,
also raises the cost of capital. But solutions to these challenges do exist, notably by introducing appropriate reforms of
policies and regulations, along with planning and operational protocols, to set out the right domestic and
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Box /
Energy Finance (continued)

international conditions to attract capital. For example, well-functioning power markets that provide enough certainty
on future prices of electricity will reduce risks for investors along with policies that ease the cost of doing business
and strengthen local capital markets.'?® Auctions are a particularly attractive mechanism to lower electricity price
uncertainties for investors (see Section 1.C).**? Good practice includes building local capacity through infrastructure
development agencies to coordinate across energy (and other) sector policies, investment planning, and project
development and to establish platforms to attract local and international investors.?®® Provided the right sector policy
reforms are in place, the strategic use of public and philanthropic finance—in the form of blended finance—can reduce
risks for private investors, attract and drive down the cost of capital, particularly in developing countries.?°* Here,
MDBs and other DFls play a key role, as illustrated in the case of the Lake Turkana project in Kenya, where their use of
a range of instruments such as first loss capital and guarantees attracted private investors (Box 18).

Achieving a sustainable energy transition also requires delivering clean energy access for billions of people lacking
electricity and clean cooking (Section 1.D). The |EA estimates investment requirements at about $US786 billion in
total, or $US56 billion per year, between 2017 to 2030 to meet SDG 7—about 95% of which is for electrification, and
5% for clean cooking.?°2 This represents less than 4% of total energy infrastructure requirements to 2030 and will
deliver huge economic development benefits, particularly for women and the poor.2°® Decentralised solar technologies
are expected to dominate investment strategies as countries push to reach the 'last mile' of those without access by
2030.%°* Pay-as-you-go (PAYG) and micro-financing schemes are helping meet demand for electrification by delivering
solar home systems (SHS) at affordable prices, increasingly on commercial terms, in Africa and Asia (Boxes 21 and
22),2% but mini-grids, grid expansion, and upgrading will be needed to deliver higher levels of electrification. Mini-
girds alone represent a $US300 billion investment opportunity to 2030,2%¢ but will require structured financing and
some subsidy to kick start.?°” MDBs and other DFls can play a key role by providing support for early-stage projects,
for example, through dedicated funds or facilities for micro-grid electrification, off-grid solar, and clean cooking
programmes. National governments can incentivise investments in decentralised solutions by implementing policies
that plan grid expansion and set targets for integrated grid, mini-grid, and off-grid supply. DFls can also work with local
financial institutions, for example, the French Development Agency (AFD) is working with Mauritius Commercial Bank
to provide a long-term financing and currency hedging through an ‘AFD green line’ of credit.?%®

Energy efficiency is also critical to limiting GHG emissions to achieve a below 2°C scenario, and energy efficiency is
amongst the most cost-effective of options to provide clean energy (see Section 1.B). More than doubling energy-
efficiency investments requires national and local governments to work alongside utilities to expand financial tools
to address up-front capital costs, often a barrier to private investment. Options include property assessed financing,
such as Property Assessed Clean Energy (PACE) financing in the United States.?% or other on-bill financing, as well as
financing programmes operated through various government-led public-private partnerships, for example, Germany's
Development Bank KfW'’s (formerly Kreditanstalt fiir Wiederaufbau) programme for buildings (Box 15) and India’s
Energy Efficiency Services Limited (EESL) programme for appliances (Box 10).

Evidence of the Benefits tax was introduced. California, representing one-
seventh of the US economy, has grown at a rate that
consistently outpaced the US national average since
it launched its economy-wide emissions trading
scheme in 2012.222 British Columbia has similarly
outpaced growth in most of the rest of Canada since

introducing a carbon tax in 2008 (see Box 8).

Carbon pricing can go hand-in-hand with strong
economic growth, as seen across a wide range of
countries and regions applying carbon pricing for years
and even decades. Sweden, one of the first countries to
apply a carbon price in 1991 and now reaching prices
of over US$150 per tonne of CO,, has also seen robust

GDP growth while emissions fell by 25% since the
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Figure 4
Map of Government Carbon Pricing Systems in Place or Planned Worldwide.
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Figure 5
At Least 40 Countries Partially Reduced Subsidies for Fossil Fuels between 2015 and 2017.

@ Countries implementing some level of fossil fuel subsidy reforms in 2015-2017

Source: International Institute for Sustainable Development, 2017; based on own sources and data from IEA, World Energy Outlook 2016.?%

Box 8
Carbon Pricing in British Columbia

In 2008, British Columbia introduced a carbon tax covering three-quarters of its emissions. With a starting price of
US$8/tC02e it gradually increased to US$24/tC02e by 2012.22% The revenue from the tax is returned to the people
through corporate and individual tax rate cuts and a low-income climate action tax credit.?? For fiscal year 2015/16,
the carbon tax brought in CAN$1.2 billion in revenues, benefiting in particular low-income households based on the
revenue recycling scheme.??> From 2007 to 2015, British Columbia’s real GDP increased by 17% while net emissions
decreased by 4.7%.22¢ One study found very limited impacts on industrial competitiveness, with the exception of two

companies in the cement sector that lost market share; in comparison, the province is now home to a growing clean
technology sector, with over 200 companies.??” Some aspects credited with the success of the tax include strong
political leadership (it was a signature policy of the British Columbia Premier), the revenue-neutral nature of the tax,
strong communication around the benefits of the tax, and the effects of revenue recycling. Starting in 2018, all of
Canada will be required to have some system of pricing carbon starting at a minimum of CAN$10/t CO,e, and rising

to CAN$50/t CO,e in 2022.728 After having frozen its carbon price for some years, which slowed progress in reducing
emissions, British Columbia will raise its price to CAN$50/tCOze by 2021 and will use some of the revenues to invest in

green initiatives like home retrofits and low-carbon transport.??
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In addition, implementing strong carbon prices In Indonesia, after raising prices on gasoline,

and eliminating fossil fuel subsidies has the diesel, and kerosene in 2005 and 2008, the
potential to raise (or save) significant government government distributed multi-tranche cash
revenues, a particularly important factor, given transfers to approximately 19 million poor and
often stretched government budgets (see Figure near-poor households to offset the higher energy
6). Carbon pricing schemes raised about US$33 prices.?33 According to the World Bank, despite
billion in government revenue in 2017,23° and some difficulties in implementation, more than
annual revenues could be in the trillions if strong two-thirds of the total benefits went to the poorest
carbon prices were widely adopted.23* Empirical 40% of the population, and cash transfer recipients
results for this Report using the E3ME model showed improved education, health, and labour
indicate that pricing carbon and the removal of outcomes.?4 At the end of 2014, Indonesia further
fossil fuel subsidies could generate an estimated reformed gasoline and diesel subsidies at the same
US$2.8 trillion in government revenues in 2030, time as world oil prices fell. As a result, it saved IDR
more than the GDP of India today.?3* Revenues 211 trillion (US$15.6 billion) on fossil fuel subsidies,
can be used to spur economic growth, including equal to 10.6% of all government expenditure.35
through growth-enhancing tax reform, to The fuel subsidy savings in 2015 were reallocated
ensure a just transition for fossil fuel-dependent to major investments in social welfare and
communities and to invest in basic infrastructure, infrastructure through increased budgets for
education, poverty reduction, and climate ministries, state-owned enterprise, and transfers
resilience (see Box 4). for regions and villages.

Figure 6

Fossil Fuel Support from the Government of Indonesia.
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Note: This chart is based on information by the Fiscal Policy Agency of the Central Government of Indonesia. It reports estimates of
fossil fuel subsidies converted into US dollars using annual market exchange rates for rupiahs.
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Putting a price on carbon also provides significant
benefits to human health: In the nine US states that
participate in the Regional Greenhouse Gas Initiative
(RGGI)**"—a cooperative effort establishing CO,
allowances for the power sector and therefore defining
a cap on emissions from power—the public health
benefit of the resulting reduced air pollution from
power plants has been calculated at more than US$1.4
billion per year for a total of $USs5.7 billion over
2009—2013.28 It is estimated that phasing in a US$70
carbon price in China could prevent nearly 4 million
premature deaths from air pollution up to 2030.2%

Pricing carbon and removing distorting fossil fuel
subsidies is also often the most cost-effective approach
to reducing GHG emissions. For example, it is
estimated that the phase-out of fossil fuel consumer
subsidies could reduce GHG emissions by as much as
10% globally by 2050; while phase-out of production
subsidies could result in a GHG emissions reduction
of up to 37 Gt of CO, by 2050, equivalent to the total
annual emissions from aviation worldwide.?+

Challenges

Carbon pricing systems remain too limited and, where
they exist, prices are far too low in most jurisdictions
to drive transformative change. The 2017 High-

Level Commission on Carbon Prices suggested that
appropriate carbon prices should reach US$40—80
per tonne of CO, by 2020 and US$50—100 per tonne
by 2030, with the ranges reflecting that different
prices will be appropriate for countries at different
levels of development.24* While most carbon pricing
systems saw an increase in prices in 2017 compared
with previous years, the majority remain far too low
compared with what is needed.?+* Half of all carbon
prices are less than US$10 per tonne CO_e—far short
of what is needed to drive transformational change.?43
According to the OECD review of 41 countries, when
including the carbon-price signals from excise taxes as
well, and considering all CO, emissions from energy
use, about 60% of emissions are not priced at all, and
for those that are, 90% face a price of less than US$35
per tonne of CO, .24 Coal remains the lowest taxed fuel
in most countries, despite being the most polluting. A
number of jurisdictions — including Canada, the EU,
and some US states — recently agreed on carbon price
increases or established automatic mechanisms to
ratchet up prices or reduce emission quotas, so some
progress is notable. An important revision of the EU
ETS was finally agreed to in 2017, and momentum to
establish price floors, as in the United Kingdom and
potentially others, will help ensure a more robust
pricing signal.

Despite the expansion of carbon pricing systems
recently, in many regions, there is still strong political
resistance to implementing any new taxes in general.
Sometimes carbon taxes face particular resistance, with
opposition coming from major incumbent industries
and consumers concerned about rising energy bills,
making implementing or increasing carbon prices
difficult. If past efforts to introduce carbon pricing
systems in a given jurisdiction have failed or been
poorly communicated, these can exacerbate citizens’
lack of willingness to accept expansions or price
increases, even in other jurisdictions. The inherently
political nature of carbon markets often results in a
high level of political uncertainty and challenges, and
the threat of backsliding is real. For example, a newly
elected provincial government in Ontario, Canada in
2018 has announced it will be looking to cancel the
cap-and-trade scheme and fight the national carbon
tax scheme.24

Similarly, fossil fuel subsidy reform has been
particularly challenging in many countries, with
reform efforts in some cases leading to major public
protests, strikes and even government instability. The
recent progress in over 40 countries as cited above is
both a testimony to progress in understanding how to
manage and communicate reforms successfully, and
also in part a result of relatively low oil prices globally
in recent years.

Experience has shown that there are ways to address
the political challenges of subsidy reform: dedicating
resources to support a robust and well-communicated
reform process, providing clear information on the
costs and impacts (both positive and negative), setting
credible and staggered time frames for phasing out
subsidies, providing targeted support to low-income
households, and delivering on other social priorities
(such as schools, hospitals, public transport) (see Box 9
on India).?4¢ In Indonesia, communications campaigns
operated through newspapers and television have
been foundational to the success of fossil fuel subsidy
reform.2+” In Jordan, political will, cash-transfer
schemes to lower-income households, and citizen
communication and engagement contributed to reform
success in 2012.24 In Germany, the government

has launched a commission on “growth, structural
transformation and employment”, which will work
through the end of 2018 to ensure a just energy transition
in the country. The commission will develop plans for,
amongst other things, the phase-out of coal-powered
energy production, outlining a gradual shutdown of fossil
power plants and the financial compensation that might
accompany this structural change.24
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The advent of rising oil prices, as seen in 2018, may
pose challenges to maintaining fossil fuel subsidy
reforms in some countries. A number of recent
reforms were in part successful as a result of low
oil prices in recent years (given that a number of
governments previously subsidised the difference
between high oil prices in the market and fixed
lower prices at the pump domestically). As and
when prices rise again, ensuring other mechanisms
to more directly target support to low-income
households who may be at risk of energy poverty
will be essential, as well as clear communication

of these measures, to ensure continued support

for the reforms. A shift toward greater reliance on
renewable energy and electrification can also help to
attenuate the effects of oil price fluctuations.

Absent new carbon taxes, some countries are
adjusting existing taxes to better reflect their
carbon and pollution content. Since 2012, some
countries, including Ghana, have better aligned
diesel taxes with gasoline taxes, and some low- to
middle-income countries have increased taxes on
transport fuels.?° In the absence of the political will
or readiness to implement a carbon price, these and
other tax reforms can reflect environment concerns,
but also make good budgetary sense. Similarly,

air pollution charges, such as those accounting for
black carbon, represent short-term policy options
for countries not yet ready to implement carbon
pricing systems.

Box 9
India’s "Give It Up" Campaign

Accelerators

e Major economies, starting with the G2o,
should put in place carbon pricing and
phase out fossil fuel subsidies by no
later than 2025. This would build on existing
commitments under the G20 and G7, and
recent progress in many major economies at the
national or sub-national levels. In 2017, China
launched plans for the world’s largest cap-
and-trade programme; in India, there is strong
business leadership and important progress on
subsidy reform and implementation of a coal
cess; and the Indonesian reductions in diesel and
petrol subsidies are expected to lead to long-
term savings of US$15.5 billion.?5® Countries
can enhance their progress by implementing
best practices for subsidy measurement
and by monitoring progress towards reform
in a transparent and standardised way, by
implementing adjustment packages, and by
conducting impact studies to identify and
manage political economy challenges. Building
on this momentum and with the support
of the international community like major
intergovernmental institutions (World Bank,
IMF, OECD), countries have an opportunity to
design country-tailored approaches to rapidly
accelerate action to achieve their growth, social,
and climate goals.

In 2015, Indian Prime Minister Modi’s Government launched the "Give It Up" campaign to encourage higher income
households to voluntarily withdraw from the Direct Benefit Transfer for Liquid Petroleum Gas (DBTL) scheme—the

world’s largest benefit transfer scheme—with the aim of better targeting India’s poor.?°* The DBTL scheme was launched
in 2013; and while it has reached up to 150 million people, it has also created an enormous burden on the public
budget, costing US$1.8 billion in 2017.2°2 This scheme is only part of the reason why, following the transmission and
distribution of electricity, the oil and gas sector is the most heavily subsidised energy sector in India. Over 2014—20156,
the Government of India spent over US$45 billion on oil and gas production, import, refining, and consumption.2>3

In 2014, the Government of India introduced reforms to remove incentives to divert to non-intended uses and remove
the ability for beneficiaries to have duplicate connections.?** Despite these efforts, the scheme was still not effectively
targeting India’s poorest. Instead of reforming the scheme’s implementation procedures, the 2015 "Give It Up" campaign
innovatively aimed to adopt a political 'nudge' approach—described as drawing on psychological and behavioural
economic theory to send nudge signals to individuals, with the purpose of enabling more socially beneficial outcomes.?*
In 2016, the second year of the campaign, India’s Ministry of Petroleum and Natural Gas estimated up to 30,000 people
were voluntarily withdrawing from the scheme every day.?>¢ By April 2017, it was estimated a total of 10 million people
had withdrawn.?*’
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National and sub-national governments
can build on recent momentum for carbon
pricing by seeking synergies between
environment and tax policy objectives.
Carbon prices are effective as revenue-raising
mechanisms as well as delivering climate and
broader environmental objectives. Combining
decarbonisation with revenue-raising through
well-designed carbon prices can strengthen
support across government and with the public.
For example, increasing excise on transport fuels,
particularly where these are now comparatively
low, can be a quick and effective way to raise
effective carbon prices.

Countries should integrate fossil fuel
subsidy and carbon-pricing reforms into
broader energy sector transition plans.
Taking this approach can ensure a just and well-
managed transition for workers, low-income
households, and communities. Canada, Norway,
and Germany all developed multi-stakeholder
processes to support their energy transitions.
Building on lessons learned from their experiences
and recent successes in subsidy reform and carbon
pricing in countries like Indonesia and India,
there is an opportunity to use national and local
dialogues engaging business, government, and
social partners to develop low-carbon and climate-
resilient energy transition plans.

Governments should utilise regional
approaches, like the Carbon Platform of
the Americas® and technical partnerships,
such as the Partnership for Market
Readiness,?°° to enhance carbon pricing
and link existing schemes in a way that can
address competitiveness concerns. Carbon
pricing is being successfully implemented in
Canada, Mexico, Chile, Colombia, California, and
the nine US RGGI states, with positive economic
outcomes, benefits for low-income households,
and reduced emissions. If jurisdictions in the
Americas move towards more robust and aligned
carbon prices of US$50—100 per tonne CO, by
2030, and phase out fossil fuel subsidies, they
could realise over US$528 billion per year in
revenues or savings by 2030, based on the E3ME
modelling undertaken for this Report.2*

DFIs should apply shadow carbon prices
to all investment decisions. The World Bank,
the ADB, and the EBRD followed the example of
the European Investment Bank and committed to
apply a shadow carbon price.?*? The International
Finance Corporation (IFC) uses an internal carbon

price for three high-emitting sectors with plans to
expand.2® Many—though not all—of the DFIs have
shifted away from financing coal power, and the
World Bank will stop financing upstream oil and gas
exploration from 2019 onwards. Between 2013 and
2015, MDBs collectively committed US$128 billion
to infrastructure investment.2% Internal carbon
pricing ensures that this infrastructure will be
sufficient quality to achieve long-term climate and
sustainability goals, and it can help to trigger carbon
pricing by the commercial investors and financiers
given portfolio assessments. Public finance
institutions—including multilateral, regional, and
national development banks as well as export credit
agencies—have a responsibility to lead in aligning
their investments with the global climate goals
endorsed by countries through the Paris Agreement.

1.B. Less Is More: Saving
Energy through Greater Energy
Productivity

Energy efficiency has the potential to meet a significant
proportion of the needed climate action. Under the
IEA’s Sustainable Development Scenario, which is
consistent with a below 2°C pathway, energy efficiency
measures account for 44% of the CO, emissions
reductions in 2040 relative to the baseline—a greater
share than renewable energy (36%).2° Without

efforts to use energy more efficiently in buildings,
transport, and industry, continued population growth
and economic development is expected to lead to a
60% increase in energy demand by 2050.2%° Thus, it

is imperative that policy action be as ambitious—or
more so—for energy productivity as it is for renewable
energy. Globally, buildings represent 30% of final
energy consumption, second only to industry**’—where
significant energy savings can be achieved through the
deployment of best available technologies across small
and medium enterprises (SMEs) in multiple industrial
sectors. Space heating and cooling accounts for 40%

of buildings’ energy consumption, and efficiency gains
combined with decarbonisation of these services will

be essential.?*® Energy-efficient homes and workplaces
are cleaner and cheaper to run. Improving the energy
efficiency of buildings reduces costs at every stage of
energy production, including the need for new energy
infrastructure. Each dollar invested in efficiency is
estimated to save US$2 in new power plants and
electricity distribution costs.?* Beyond improving
efficiency at end use is the opportunity to collect and
manage 'big data' to leverage substantial efficiency gains
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across many activities at once, for example by creating
innovative energy management platforms and integrating
these into 'smart' grid operations.?”° Energy-efficiency
measures assessed through the E3ME modelling for this
Report were found to lead to a full 23.4% increase in the
amount of value added per unit of energy generated by
2030, that is, a 1.2% improvement in energy efficiency
per year, which is roughly on a par with trends since
2010.*7

Some appliances used by households and businesses,
such as air conditioners and refrigerators, also emit
hydrofluorocarbons (HFCs), powerful GHGs that

can be up to 4,000 times more potent at trapping

heat than CO,. The 2016 Kigali Amendment to the
Montreal Protocol implementing call for plans to phase
down HFCs; such a phase-down could result in global
electricity savings of 2,300 to 7,100 TWh?7? from 2018
to 2050 and avoid up to 0.5°C of warming by the end
of the century.?s Coupling the phase-down of HFCs
with improved energy efficiency of air conditioning and
refrigeration equipment requires aligning financing
mechanisms with policies that promote energy-
efficient buildings. President of the World Bank Jim
Yong Kim, for example, underlines the institution’s
US$1 billion initiative in urban areas, “which overlaps
with this HFC agenda,”*+ as part of the Bank’s
commitment to supporting energy efficiency in the
HFC phase-down.

Evidence of the Benefits

More energy-efficient lighting and appliances can
reduce electricity bills and energy poverty—and are
important to achieving the Sustainable Development
Goal of universal access to affordable, clean, and
modern energy. Simply switching to LED lighting can
offer savings of up to 50-70% - and up to 80% when
coupled with smart systems.?”> More energy-efficient
buildings also build resilience to climate change with
the greatest benefits captured by the poor.27®

Improving energy efficiency in buildings creates jobs.
Each investment of US$1 million generates an average
of 14 job years of net employment=7—up to three
times the number of jobs for the same investment in
fossil fuels.?”® Energy-efficient buildings also bring
productivity, health, and climate-resilience benefits,
including improved respiratory health and reduced
risk of heat-related illness or death; and they also
improve worker productivity.?”? The health benefits of
efficient buildings are worth approximately 8-22% of
the value of energy savings in the developed world and
likely much higher in the developing world.28°

Over the last 25 years, building energy-efficiency
measures have realised more than 450 exajoules

(EJ) in cumulative energy savings worldwide, but

the full potential for energy-efficiency gains remains
unrealized.?®* Rapid deployment of high-efficiency
lighting, cooling, and appliances would save 50 EJ in
electricity demand between now and 2030—or nearly
three-quarters of current electricity demand (see Box 10
on energy-efficient equipment). The IEA estimates that
through 2060, building-related emissions reductions in
a Beyond 2°C Scenario could be 275 GtCO, compared
to the reference scenario—more than half the CO,
emissions produced globally in the entire energy sector
from 2006 to 2014.282

Box 10
Up-front Financing for Energy-efficient
Equipment: EESL in India

Energy Efficiency Services Limited (EESL), founded

by the Government of India in 2010, implements the
largest energy-efficiency portfolio in the world. EESL
creates markets for energy-efficient products through
demand aggregation, on the one hand, and successive
rounds of competitive procurement, on the other
hand. EESL enables consumers to choose products
with higher-than-normal first cost by providing
support financing and a replacement guarantee.

The successive rounds of competitive procurement
incentivise manufacturers to invest in production
facilities at scale, bringing product costs down, with
the opportunity to secure large market shares in
evolving markets.

EESL has invested US$670 million in projects such as
LEDs, municipal water pumps, and air-conditioners.
EESL's energy-efficient appliances and technologies
save India over 35 billion kWh of energy annually. So
far, more than 285 million efficient LEDs have been
installed through its lighting program, saving US$2.3
billion and reducing carbon emissions by 30 million
tonnes. Efficient water pumps financed by EESL have
saved municipalities US$492 million annually and
avoid 3.9 million tonnes of carbon emissions annually.
By driving down prices for smaller consumers in
residential and public sectors, EESL is making energy-
efficiency products more affordable to the broader
market. Recently, it has begun operations and
collaborations in other countries like Malaysia, Saudi
Arabia, and the United Kingdom.?83
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With regard to HFCs, replacing these with greener
refrigerants has low up-front costs and can result in
energy-efficiency improvements of 10—50% or more
when the best available technologies are applied.2%
Many companies have already realised the benefits of
non-HFC refrigeration. Both Coca Cola and Heineken
report energy-efficiency improvements of about 40%
from HFC-free coolers, with resulting electricity cost
savings.2® Replacing HFCs with alternatives in line
with the Montreal Protocol is an important measure to
significantly reduce GHG emissions.

Analysis undertaken for this Report using the E3ME
model examined a scenario of global action to enhance
energy efficiency in buildings, appliances, industry,
and transport roughly in line with what would be
required under the IEA World Energy Outlook 450
parts per million (ppm) scenario. Under this global
action scenario, CO, emissions are expected to be
20.5% lower by 2030 relative to a baseline scenario.
Co-benefits from this scenario include net employment
growth, acceleration in the pace of economic activity,
enhanced government budgets, and improved health
outcomes through reduced air pollution, among
others. Air pollution would be reduced compared to
the baseline, which would, for example, translate into a
drop in cumulative government expenditure on health
of about US$2.5 billion in European countries by 2030
compared with the baseline.

Challenges

For investors, investments trigger cost savings, but the
savings can appear to be risky or disproportionately
low compared to high up-front capital costs, creating

a barrier to investment. A challenge is in developing
appropriate incentives and financing vehicles to

cover these relatively high up-front costs. A number

of the examples in the boxes below highlight
innovative approaches to financing energy-efficiency
improvements. But such successes need to be rapidly
scaled: An estimated US$8.8 trillion in additional
investment in energy-efficient equipment and
infrastructure across buildings, transport, and industry
is required by 2030.28¢

For policy-makers, a challenge lies in the fact that
investments in energy efficiency are spread across
multiple sectors, meaning decision-making is also
highly distributed. It is hard therefore for public
policy to find tools that can accelerate progress on
multiple fronts simultaneously to reach meaningful
scale.?®” Particularly in developing countries, a lack
of enforcement of existing standards and lower
adherence can result in less than expected impacts,
frustrating investors. Price reforms offer an
important means by which to harness demand side
and distributed energy resources by incentivising
investment in these. This challenge and set of
opportunities can be illustrated by the case of
building energy-efficiency policies. For property
developers, payback times on investments made
can typically take 10 to 20 years (if renovation and
retrofit are extensive), and this is unattractive for

a private organisation to take on without financial
incentives.2® Well-targeted policies can decrease
the cost of these investments for consumers
through financial incentives (such as subsidies for
energy audits, energy-efficiency investments, or
loans) or fiscal incentives (such as tax reduction,
tax credit, or accelerated depreciation). Similarly,
policies can incentivise energy utilities to invest in
smart meters and digital technologies to achieve
greater demand side flexibility. Financial incentives
tend to be the dominant policy tool in countries
surveyed by the World Energy Council with 87%
use of financial incentives versus 13% use of

fiscal incentives.?®® Building standards have also
proven to be highly cost-effective in a number of
jurisdictions, including for example California.?°

In buildings—as in industry—the lifetime of the
infrastructure constitutes an additional challenge:
Where significant infrastructure build-up has
already occurred, particularly in developed and
emerging economies, improving energy efficiency
requires retrofitting existing infrastructure. In
OECD countries, roughly 65% of the building stock
expected by 2060 has already been built. To put
the global building sector on a net-zero carbon
pathway, there needs to be a 30% improvement

in global average building energy intensity by
2030, as much as a doubling of the rate of building
renovation in the coming decade (see Box 11 on
Seoul’s retrofitting programme).%!
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In Seoul’s Building Retrofit Program (BRP), the Seoul
Metropolitan Government provides low-interest loans
to building and energy service companies to lower
the up-front costs of retrofit and make such upgrades
accessible to broader range of citizens. Although

the programme initially targeted public buildings in

its 2008 launch, loans are now available for all kinds
of buildings, including commercial and residential
buildings of all sizes.??

BRP offers eight-year loans up to US$1.87 million
per project at a 1.75% interest rate, compared to the
2014 market rate of approximately 3.8%. Borrowers
are required to follow eco-friendly construction
processes and energy-efficiency standards, with even
stricter requirements for new buildings throughout
design, construction, maintenance, and demolition.
In 2013, approximately 14,000 buildings of all kinds
were participating in the BRP. Future plans include
requiring all buildings to report their energy efficiency
and scaling up demand management efforts. Seoul’s
BRP advances its goal of reducing GHG emissions by
40% from 1990 levels by 2030.2%°

The main barriers for HFC phase-down include

the lack of availability and high up-front costs of
low global warming potential (GWP) fluids and
technologies in certain markets; the lack of technical
capacity for installation and maintenance; and
restrictive safety codes and standards that restrict
use of low GWP fluids that might be flammable,
toxic, or operate at high pressure.2%
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Accelerators

Box 11 o
Accessible Financing for Comprehensive

Building Retrofit:

Seoul’s Building Retrofit Program

National and sub-national governments
should introduce building energy-efficiency
regulatory policies for new and existing
buildings. This creates financial savings and
builds resilience for the poorest.2% Policies include
mandatory building codes and code enforcement
strategies;??° benchmarking, disclosure, and sector
retrofit targets; GHG mandates;?” cap-and-trade
programmes that include buildings?%%; and deep
retrofit requirements. Codes for new construction
are particularly important, as studies indicate

that they result in greater energy savings than
either retrofit policies or appliance standards and
labelling (see Box 11).2%° In India, for example,
building codes can reduce electricity demand

by 25% and cooling loads by 70%, compared

to business as usual in 2050.3°° Tokyo was the
first city to include buildings in a cap-and-trade
scheme (see Section 1.A), and by 2016, it reduced
CO, emissions from covered buildings by 26%.3*!
Coupling building standards with sustainable
construction can compound energy savings. For
example, combining passive house design with
laminated timber materials (see Box 51 on the
growing use of timber) could reduce lifecycle CO,
emissions (embodied and operational) by more
than 90%.3°2

National and sub-national governments
should pass legislation enacting energy
efficiency resource standards (EERS).

An EERS (also known as an energy efficiency
obligation) establishes specific, long-term targets
for energy savings that utilities or non-utility
program administrators must meet through
customer energy-efficiency programs, and
analogous to renewable portfolio standards.
Policy action for energy efficiency needs to be
commensurate with its mitigation potential.

In the United States, 26 states already have
adopted EERS, with Massachusetts and Rhode
Island having the most stringent requirements,
mandating more than 2.5% new savings
annually.2°® A US national EERS could result in
net consumer savings of more than $144 billion by
2040.3%



National and local governments and
utilities should expand financial tools and
private engagement to address the up-front
capital costs. These tools include property-
assessed clean energy (PACE)3% financing in

the United States, which is being developed in
Europe;3°° on-bill financing?*” and government-led
finance programmes; energy services companies,
such as climate revolving funds;3°® and public-
private partnerships. Melbourne has adopted an
innovative environmental upgrade charge (see
Box 14), and Seoul’s BRP has made low-interested
loans available to more than 14,000 buildings (see
Box 11). Germany created the Energy Efficient
Rehabilitation Programme, which blends finance,
retrofit standards, and technical assistance (see
Box 15), leveraging US$16 for every US$1 in
government investment. EESL, the energy service
company set up by the Government of India (Box
10), has saved the country an equivalent of 3% of
its annual electricity use.

All countries should ratify the Kigali
Amendment to the Montreal Protocol for
the phase-down of HFCs. Implementation

of the Kigali Amendment is expected to avoid an
increase in atmospheric temperature of 0.5°C by
the end of the century.3*® As of March 2018, only
28 countries have ratified it — and not yet major
emitters like China, India, and the United States.3'
All countries should accelerate the schedule of
HFC reductions, such as including them as part of
their next NDCs for climate action that are due to
be submitted by 2020.

National governments should establish,
enforce, and regularly ratchet up appliance
minimum efficiency performance
standards (MEPS) and ban high-GWP

HFC refrigerants while also introducing
labelling programmes that enable
consumers to choose better products.3"
Japan’s 'top runner' programme makes the most
energy efficient appliances the basis for the new
standard.?* Cross-country harmonisation on
MEPS can further accelerate progress. The SHINE
programme’s AC standards are projected to reduce
electricity consumption by 5,373 GWh per year
across eight Southeast Asian countries, including
Cambodia, Indonesia, Laos, Malaysia, Myanmar,
the Philippines, Thailand, and Vietnam, saving the
average households about US$260 (€217) over five
years (see Box 13).

Box 12

Driving Energy Savings from the
National Level down to the City:
China’s Building Codes

China was one of the first developing countries to
implement a national building energy-efficiency
code, first issuing it in 1986 for residential buildings
in severe cold and cold climate zones, in an attempt
to reduce building energy consumption by 30%.
China now has national energy codes for commercial
buildings and rural residential buildings, as well as
energy codes for large residential buildings in four
different climate zones that cover performance
requirements mainly for the building envelope and
some HVAC systems. While the current energy
savings are already significant, analyses show that
strengthening existing codes and extending them to
include retrofits and rural residential buildings could
result in savings of 22% by 2100.33

Tianjin, China, is one of four municipalities in China
with provincial-level administrative status, giving

it authority in policy-making, including enacting
regulations more stringent than pertinent national
ones. Tianjin has implemented its own mandatory
code and has reduced the residential heating loads
of buildings built after 2005 by 30 percent compared
to the national code. Tianjin achieves close to 100%
compliance, far better than other large cities in China,
due to several factors: (i) a well-established building
construction management system; (ii) standardized
and structured procedures for compliance
enforcement; (iii) broad-based capacity of the
construction sector to meet compliance requirements,
including technical skills and availability of parts and
materials; (iv) consumers’ ability and willingness to
pay for the costs of code compliance; and (v) local
government resources, support, and commitment to
implementing increasingly stringent codes.’'4

While China has a unique social and economic
context, this case study underscores a couple of
critical elements for the success of building code
policies: strong government leadership, engagement
with and capacity of the private sector, and the
adaptation of codes to the local context.
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Box 13
Ramping up Minimum Energy Performance Standards through International Coordination:
The SHINE Programme

In 2012, the Association of South-East Asian Nations (ASEAN) SHINE programme was set up as a public-private
partnership focused on air conditioning (AC) units in eight different Asian countries: Cambodia, Indonesia, Laos,
Malaysia, Myanmar, the Philippines, Thailand, and Vietnam. This programme was set up after close coordination with
the UN Environment Programme (UNEP) and the International Copper Association,?!® an organisation that considers
how to foster and develop the sustainable use of copper. Since its inception, the SHINE programme has harmonised

air conditioning unit standards across all of the eight countries, improved the capacity of local AC manufacturers to
design more highly efficient units, and designed national consumer awareness campaigns.®*¢ The program estimates that
adopting China’s MEP for AC would reduce electricity consumption in ASEAN by 5,373 GWh per annum, reduce CO,,
emissions by 2.7 MtCO, tonnes of CO, emissions per annum, and save the average household €217 over five years.*"
This cross-country coordination for air conditioning and ASEAN are now planning similar ventures for other electrical
appliances, including lighting, refrigerators, televisions, and electric motors.3!®

Box 14
Accessing Mainstream Finance for Building Retrofit: Melbourne’s
1200 Buildings Programme

Melbourne launched the 1200 Buildings Programme in 2010 to spur the retrofit of commercial buildings.?*’ The
programme turns on its innovative financing model. Participating building owners or managers enter into an agreement
with Melbourne City Council, and then traditional financial institutions loan the funds to the building owner. The loan

is repaid through an environmental upgrade charge that the building owners pays to Melbourne City Council along with
their other relevant taxes. Melbourne City Council then passes those repayment instalments through to the financiers
and also guarantees the loan as an underwriter.®° This way, Melbourne removes the main barrier to retrofit financing
through mainstream banks by reducing the financier’s risk associated with the loans and overcoming the borrower’s
challenge of obtaining collateral.*?* To enable Melbourne City Council to levy this new form of statutory environmental
upgrade charge, the state Government of Victoria had to amend the City of Melbourne Act 2001.322 Since 2010, over
540 buildings have been retrofitted to improve energy and water efficiency.32 This progress aligns closely with the city’s
goal to be carbon-neutral by 2020. Improving energy efficiency by 38% in commercial buildings would mitigate 383,000
tonnes of CO,e/year, leverage US$2 billion of private-sector reinvestment, and create 8,000 'green collar' jobs.32*

Box 15
Retrofitting to Scale: Germany’s Energy-Efficient Rehabilitation Programme

Germany's Energy-Efficient Rehabilitation programme, financed by its development bank KfW, combines low-cost loans,
an on-location consultation service by certified contractors, and retrofit standards to provide retrofitting at scale. The
financing programme provides options for both comprehensive and singe-measure retrofits, and the comprehensive
retrofits must comply with one of five energy-efficiency standards based on the level of energy saved in reference to
the energy code for new houses. In 2010, the programme provided €8.7 billion in loans, supporting around 953,000
households and helping to create 342,000 jobs. The programme leveraged US$16 for every US$1 in government
investment. It is estimated that the building rehabilitation programme saves 4.4 million gigajoule (GJ) of energy and
300,000 tonnes of CO, annually.??*
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1.C. Black to Green: Creating the
Conditions for the Phase-out of
Coal Power

Today, power represents 20% of global final energy
consumption, and the global power mix relies heavily
on fossil fuels (65%)—with a significant proportion of
that being coal (37%)—while renewables only represent
24%.3?% But we are heading towards an increasingly
electrified world: The deployment of electric cars and
electric heating and cooking in buildings will drive
power demand growth in the short term, while some
segments of heavy-duty transport and heavy industry
could also switch to electricity by mid-century. This
could eventually lead to a tripling or quadrupling of
power demand globally by the end of the centurys
and make power decarbonisation even more crucial

to avoid disastrous environmental impact. Meeting
growing power demand with low-carbon energy
sources has the potential to transform the health of the
planet and people. Results from the E3ME modelling
analysis indicate that a shift away from fossil fuels

and towards renewable sources of energy could yield

a 37.8% increase in the amount of energy produced
per unit of carbon emissions by 2030, which is a 1.8%
annual increase in the carbon productivity of energy.32®
According to IRENA analysis, this shift towards
renewables is also a massive economic opportunity:
Doubling the world's renewable energy capacity by
2030 could save the global economy between US$1.2
and US$4.2 trillion each year, largely due to a massive
reduction in the costs incurred from pollution by non-
renewable sources.3*

Worldwide, the equivalent of 1,500 coal plants are
estimated to be in construction or planned,3° but the
deployment of large-scale renewables is accelerating
due to rapidly falling costs and new developments

in batteries and energy storage.33* Wind and solar
power are reaching cost-competitiveness with fossil
fuel-based power generation, with prices hitting
record lows—as low as US$ 3 cents per kilowatt
hour—in recent auctions.332 The Carbon Clean 200
index identified 366 publicly listed companies with
more than US$1 billion market cap for which clean
energy represents more than 10% of revenues,333
demonstrating that clean energy is already an
investable market. One hundred and forty companies
with a collective revenue of over US$2.75 trillion have
also committed to source 100% renewable electricity as
part of the RE100 initiative.334

Meanwhile, more than 30 countries and states have
already joined the Powering Past Coal Alliance,
launched in November 2017.3%5 In the United Kingdom,
coal-based power generation in the winter months is
estimated to be just a fifth of 2012 levels,33¢ and there
were several coal-free days in 2017 and 2018.3% There is
growing evidence that India will not need any new coal
power plants to meet the increasing electricity needs of
its population and economy over the next 15 years.33®
In 2018, Ireland became the first country to commit to
divest from fossil fuels.33°

The cost of managing the intermittency of wind and
solar power generation is also tumbling. Battery

prices have halved over the past three years,3+° and the
deployment of smart grids makes it easier to manage
and optimise use of multiple sources of flexibility in

the power grid, in particular via demand response. By
2035, running a predominantly intermittent-renewable-
based power system is likely to be cost-competitive

with running a gas-based power system in most places,
thanks to the combination of decreasing renewable
generation costs and decreasing flexibility costs.3+
Gas-fired thermal plants will continue to be required

to meet peak demand, especially seasonal peaks, such
as winter heating, but continued use of gas during the
transition period commands that methane leakage be
under control, not to cancel the emissions benefits of

a coal-to-gas switch.342 Where they are available, other
zero-carbon energy sources like hydro and nuclear
power will play a complementary role in meeting power
demand. Coal-fired plants with CCUS are not likely to be
cost-competitive but could still be used in countries with
recently built plants that could be retrofitted.

The rapid uptake in renewables globally over the past
two decades has far surpassed the expectations of
leading energy experts.34 Maintaining the favourable
policy environment that has helped to drive this
progress is essential. As the share of low-carbon power
grows and the clean energy transition progresses,
greater focus will be needed on managing the social

and political fallout from the phase-out of coal power
generation and the increasing shift away from other fossil
fuels. A number of countries, companies, and communities
are organising multi-stakeholder dialogues or other
processes to identify approaches that can help ensure a just
transition for workers and affected industries (see Box 5).
For example, Germany supports early retirement schemes
for coal workers and shares the costs of reform with the
industry. And China has put in place a US$15 billion fund
for retraining, reallocating, and early retirement of an
estimated 5—6 million people who will be laid off due to
reductions in coal and steel overcapacity.
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Evidence of the Benefits

The deployment of at-scale renewable power has the
potential to deliver abundant low-cost low-carbon
electricity, saving residential consumers money and
enhancing industrial consumers’ competitiveness
(see, for instance, Morocco’s solar deployment,

Box 16).344 It is expected that household energy
expenditure for fuel consumption would drop below
today’s level during the 2040s in a 2°C scenario.34
Renewable energy also creates more jobs on a per
MWh basis than fossil fuels: In 2017, renewable
energy companies employed 10.3 million people
worldwide, and they are the fastest growing source
of jobs in several countries.34 Based on E3ME
modelling results, more than 65 million additional
jobs can be created in low-carbon activities by 2030
from actions identified in this Report, relative to the
baseline, which would more than offset an expected
loss of about 28 million jobs in high-carbon
activities (i.e. coal; oil and gas; manufacturing of
fuels; and the supply of electricity, water, and gas) for
the same period.3+

The deployment of distributed renewable generation
can also bring energy access to regions with non-
existent or weak connections to the grid, in particular
in rural sub-Saharan Africa, which will represent
nearly 90% of those without electricity access by
2030 (see also, Section 1.D on energy access).3+

Box 16
Morocco Leads with Ambitious Large-scale Solar Deployment

Finally, in most countries, local renewable power
generation can greatly enhance energy security, since

it reduces the dependence on imported fossil fuels
characterised by volatile prices, currency exchange, and
geopolitical risks. Within the G20, countries that are
currently net importers of fossil fuels would save US$1.95
trillion per year in energy import bills by 2050.352

The energy sector is currently the largest emitter of

air pollution—indoor and outdoor - including from
harmful pollutants such as sulphur dioxide (SO2),
nitrogen oxides (NOX) and fine particulate matter
(PM2.5), which are responsible for about 9 million
premature deaths each year.253 Outdoor air pollution,
much of which is linked to fossil fuels, is linked to

4.2 million premature deaths per year.35* The OECD
estimates global welfare costs to be about US$3 trillion
in 2015, possibly rising to US$18-25 trillion in 2060
without targeted policies to shift away from fossil fuel
use and control air pollution.3% A recent study found
that doubling renewables in the global energy mix by
2030 could save up to 4 million lives.35* IMF’s analysis
of the damages caused by fossil fuels shows that coal
has the largest negative impact on human health,

yet coal’s use is pervasively undercharged in energy
taxation and carbon-pricing systems (see Section 1.A).357
Based on E3ME modelling results, European countries
alone would benefit from improvements in air quality
linked to carbon pricing and the removal of fossil fuel
subsidies, with a consequent reduction of government
expenditures in health of about US$7.2 billion between
2018 and 2030.35®

Morocco has experienced first-hand the impacts of climate change and the opportunities in addressing it: The country’s
economic growth fell to 1.5% in 2016 because of a severe drought in 2015,*° and Morocco has begun taking decisive
climate action with its ambitious solar plans and investments. In 2016, the Noor 1 power plant went online, the first
phase of a massive concentrated solar power (CSP) project intending to provide renewable energy to over a million
Moroccans. The advantage of CSP is its ability to make energy even when the sun is not immediately shining and

without the use of batteries for storage.

Located near Ouarzazate, the Noor Solar complex will be the world’s largest multi-technology solar plant by the time it
is fully complete and online in 2019. Noor 1 alone, and its 580 MW of installed capacity, is large enough to be visible
from space.®*° It is also projected that 1,600 direct jobs will be created on average per year during the construction

of Phase 2 and 3 of the power plant, and during its initial 25 years of operation, the power station will create over

200 direct jobs and several hundred of indirect jobs with special efforts to boost women’s employment in the region.
Partnering with Faculté Poly-disciplinaire d’'Ouarzazate, the project is offering targeted training programmes for women
in the region for entrepreneurial and agricultural activities, and it is recruiting women in relevant decision-making roles
to guide project activities.®*! Investment for the project came from a range of sources: concessional finance from the
Clean Technology Fund, as well as from the World Bank, the African Development Bank, and others that helped lower
the cost of capital for developers.
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Accelerating the transition to a low-carbon energy system recently set up a dedicated Expert Committee for Green

can further reduce air pollution and global warming by Competitiveness, which worked with leading companies and
targeting emissions reductions of short-lived climate civil society to identify 11 sectoral road maps for transition to
forcers, a class of pollutants that is associated with a a low-carbon future.3*4 The process helped build widespread
higher GWP and increased air pollution at the local buy-in to the transformative changes needed to transition to
level. Reducing emissions from pollutants such as clean energy and identified a number of innovative solutions,
black carbon, methane, and HFCs (see Section 1.B) can but implementation will take time and dedicated political
improve local air pollution and health outcomes close leadership. The challenge for fossil fuel-dependent developing

to the source of emissions, as well as secure significant economies will be far greater, and support from the international
climate benefits. For example, methane—the key community will be essential to enable them to identify and
component of natural gas—has 34 times the GWP as transition to alternative growth paths that can still deliver strong,
CO0,,** and reductions in methane emissions can reduce equitable, and environmentally sound development.

toxic compounds at ground level 2% Highlighting these
local benefits to climate action can be an important
means to gain public support for action.

As noted, there is potential to create stranded assets

and with that the risk of stranding jobs. This debate is
particularly visible in coal-producing countries like India
or Poland. Making a green grid politically defendable will

Challenges require carefully crafted strategies to phase out coal power
Fossil fuel use is a hard habit to break. After four years generation, while providing alternative sources of revenue for
of flat emissions, global carbon dioxide emissions from the populations and regions that are affected by this shift. (See
fossil fuels and industry rose 2% in 2017, mainly driven Canada’s and Germany's efforts to manage the transition, Box
by increases in China and other developing countries,** 17). Dialogue with trade unions is particularly important in that
and world oil production has never been higher.3** At context to help identify socially beneficial solutions. In Italy, for
the same time, methane emissions, particularly from oil example, the closure of 23 coal-fired power plants by ENEL has
and gas industries, are also growing.>* In a number of been negotiated in an agreement with the sector unions so as to
countries, particularly fossil fuel-rich economies, there guarantee that there would be no involuntary redundancies and
is a real challenge to diversifying the economy. Norway, that the workforce would be redeployed within the company.3%
a nation whose economy has been built on oil and gas ENEL has committed to looking for employment-generating
revenues, has been a leader in reinvesting these revenues solutions, such as building renewable power or technology

in current and future generations. The country has more hubs in those communities.

Box 17/
Canada and Germany Pioneering a Just Transition out of Coal3%¢

In 2016, Canada announced a phase-out of coal-fired power by 2030, in line with the country’s commitments as part of the Paris
Agreement. Coal-fired power plants currently emit 8% of total national emissions and almost three-quarters of the emissions from the
power sector. Canadian mines produce roughly 69 million tonnes of coal, of which 34.5 million tonnes are exported.>¢”

Thermal coal production is concentrated in two regions®®®*—Alberta and Saskatchewan—therefore triggering concerns for workers
and their families in specific employment areas. Experience from other industries shows that social ties, home ownership, or poverty
can make it impossible for people to move when the local employer shuts down, therefore triggering a need to create alternative
employment locally. Deindustrialisation can also start a vicious economic cycle of a declining tax and revenue base translating into
reduced funding for public services and long-term loss of economic attractiveness.

To address these socio-economic transition challenges, the central government committed to working with provincial governments and organised
labour to “ensure workers affected by the accelerated phase-out of traditional coal power are involved in a successful transition to the low-carbon
economy of the future”®¢° A Just Transition Task Force with participation by labour representatives was established to oversee this process.

More recently, Germany launched its “Commission on Growth, Structural Change and Employment” to develop an overarching
approach to managing the technical, legal, economic and social impacts of the phase-out of coal in line with national climate
commitments. As part of Germany'’s overall low carbon transition ("Energiewende"), this commission is seen as a potential
model for just transition dialogues. The government transfers responsibility for the controversial coal phase-out planning to
an independent commission of diverse representatives from national and local governments, local coal authorities, the private
sector, and civil society.7°
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Solar and wind are characterised by high up-front
capital costs and low operating costs, which makes

total costs particularly dependent on the cost of
capital—that is, reflecting the rate of return required by
different types of investors. Renewable projects still face
relatively higher cost of capital than other infrastructure
projects, due to the as yet relatively limited track

record of investments in the sector and by political
risks, especially on future prices of electricity. This is
further accentuated in developing countries by capital
scarcity provoked by a wider set of country risks. One
way to lower uncertainties for investors is by providing
increased certainty on future electricity prices. This is
where tendering for power supply by auctions proves

to be a particularly attractive mechanism.3”* Blended
finance structures—that is, the strategic use of public or
philanthropic development capital for the mobilisation
of additional external private commercial finance—can
also reduce risk for private investors, especially in
developing economies.37

Box 18

De-risking Investments in Renewable
Energy in Africa: The Lake Turkana Wind
Power Project

A blended finance structure, strategically combining
public and philanthropic capital to de-risk private
investment, has enabled the development of the
largest wind power plant in Kenya, which is also

one of the largest private investments in Kenya's
history. The total project cost is estimated at US$680
million and includes the cost of the envisaged 400
km transmission line from Lake Turkana to the Susua
sub-station near Nairobi, as well as the cost of
upgrading 200 km of roads and various bridges. Once
completed, the wind park is expected to produce 310
MW of wind energy, which is 15% of Kenya's current
installed energy production. The developers of the
project are private companies, but a number of DFls
were involved to attract private investors by reducing
risks through an innovative financing mechanism. The
African Development Fund applied its first partial risk
guarantee of about US$24 million (€20 million). The
application of the EU-Africa Infrastructure Trust Fund
financial instrument (which blends DFI monies with
grant monies from the European Commission) was
also crucial in filling the equity gap.®”®

Nuclear power can also potentially play an important
role in deep decarbonisation. Nuclear currently
provides 11% of world electricity, and the challenge

of transitioning to zero-carbon energy systems over
the coming decades is much greater if renewables
need to replace nuclear. Countries with limited
renewable energy resources will also continue to need
complementary power-generation sources. But nuclear
fission faces significant challenges, such as the high
cost of maintaining aging plants, cost overruns on new
projects, and concerns about proliferation, safety, and
waste disposal; and nuclear fusion technologies are yet
to be proven. A concerted public-private innovation
push on so-called Next Generation or Generation

IV nuclear designs holds the promise of potentially
dramatic improvements in efficiency and safety, waste,
and reduced construction costs.374

Finally, there is still a strong belief among policy-
makers that the grid cannot absorb more than a certain
level of variable renewables without jeopardising
reliability of supply. On the contrary, recent analysis
demonstrates that a grid relying significantly on
variable renewables could be operated—and at
low-cost—even if it relied only on two sources

of flexibility in the grid: gas plants operating in

times of peak demand and lithium-ion batteries.37
Investing in transmission grids, including between
neighbouring countries, and the technologies that
facilitate demand response (such as smart meters) will
make grid management easier.3’° Recent experience
demonstrates the viability of grids relying significantly
on renewables, thus countering the fear among policy-
makers about reliability of supply.

Managing these different challenges calls for
integrated energy-system planning at the country
level in order to simultaneously and coherently plan
for both shifts in power supply and in power demand
across buildings, transport, and industry. The shift

to the energy system also calls for use of multiple
policies to drive change—for example, carbon pricing,
power market design, and regulations. In particular,
decision-making should not be based on outdated facts
and paradigms. Institutional boundaries will need
reshaping to include robust information systems and
new technical know-how.
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Accelerators

Countries should join the Powering Past
Coal Alliance and commit to phasing out
coal power production by 2025 or 2030 at
the latest. The closure of thermal generation
capacity makes economic sense as renewable
power reaches cost-competitiveness with coal-
based power, as is the case in India today,?”” and
even more so when considering the health costs
related to coal burning. All countries will need to
give careful consideration to their own context
by establishing transition plans through multi-
stakeholder processes and implementing these
in a way that ensures a just transition for coal
workers and affected regions. Countries should
work together to share experience and lessons
learnt as they move transition plans forward.

National and state governments should
raise targets for renewables penetration
into the grid well above 30% of power
generation by 2030 reaching more than
50% by 2040 in most locations. Higher
targets should, in particular, be a key feature of
the revision of the NDCs to the Paris Agreement.
Given recent developments, there is evidence
that this will not jeopardise the reliability of
power supply.?”® Auctions are an essential tool

to meet these targets at low cost. In parallel,
jurisdictions should undertake 'grid of the future'
exercises, like New York’s Reforming the Energy
Vision strategy and California’s Flexible Capacity
Procurement (Box 19), to prepare for the smooth
integration of higher shares of intermittent
renewables in the grid. Analysis of a low-carbon
pathway undertaken for this Report using the
E3ME model indicates an increase in the share
of renewable energy from a quarter of the total
generation in 2018 up to 43% in 2030 and to over
two-thirds by 2050.37

Governments should make state-owned
enterprises (SOEs) a driver of the low-
carbon transition. SOEs are prominent actors
in global energy markets as investors in both fossil
fuel power plants and renewable energy. A recent
OECD report shows that SOEs in G20 countries
account for roughly half of the currently planned or
ongoing investment in the power sector, and they
own 56% of the coal-fired power plants in operation
and 52% of those planned; governments can use
their ownership of SOEs to accelerate the low-
carbon transition.38°

International financial institutions,
development banks, and philanthropic
foundations should develop blended finance
funds and support governments in policy
reforms to deploy renewables at scale in
emerging and developing economies. Blended
finance tools reduce both perceived and real risks
associated with investments in renewable energy

in developing countries (as in the case of the Lake
Turkana project, Box 18). Concessional debt co-
financing facilities and funds specifically aiming to
support private sector climate investment, such as
the ADB’s Canadian Climate Fund for the Private
Sector in Asia, provide a key means to blend finance
to support of renewable energy in emerging and
developing economies; established in 2013, the
Fund is supporting solar investments in Cambodia
and Samoa, hydropower in Georgia and wind

and geothermal in Indonesia.3%* Moreover, India,
South Africa, Mozambique, Cambodia, Mongolia,
Uganda, Kenya, and Rwanda have recently been
identified as particularly favourable countries for
the development of blended finance for renewables
(see also Section 1.D).382

All oil and gas producers—in particular
national oil and gas companies—should
join the Oil and Gas Methane Partnership
launched by the UN with nine oil and gas majors in
2014. Today, BP, ENI, Neptune Energy, PEMEX,
PTT, Repsol, Shell, Equinor, and Total have
committed to evaluate, monitor, report publicly
on, and reduce nine key sources of upstream
methane emissions.383
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Box 19
California Incentivises the Provision of Energy Storage and Demand Response

The State of California committed to reach 33% of renewables in the power mix by 2020. To prepare for the integration
of increasing levels of variable renewables in the grid, the state and the California Independent System Operator(ISO)
put an increased focus on growing energy storage capacity. The California ISO led a stakeholder consultation exploring
what changes in regulations would be required in the short term and in the long term to ensure that sufficient flexible

capacity was available to accommodate for variations in renewable energy supply. In parallel, in October 2013, the
California Public Utilities Commission adopted a procurement mandate for electricity storage by 2020, with targets
increasing every two years between 2016 and 2020. The mandate distinguishes among three levels of flexibility
provision (transmission, distribution, and customer levels—or demand side) and includes targets for a range of chemical,
mechanical, and thermal technologies. An additional four laws were adopted in 2016 to increase and help reach this
initial goal. California's strategy supported the uptake of energy storage technologies by providing market security to
investors and suppliers through the creation of steadily increasing, utility-driven demand for energy storage. The state
currently has over 4.2 GW of installed storage capacity, 96% of which is pumped hydroelectric. About 488 MW of
energy projects have already been procured through the flexible procurement mandate, although most are still in the

planning and contracting phases. This number should rise to 1,325 megawatts (MW) by 2020.3%

1.D. Recipe for Energy Access:
Distributed Renewables and
Clean Cooking

Expanding electricity access through renewable energy
and scaling up clean cooking drives productivity and
growth, reduces poverty and pollution, and improves
health and quality of life, with the largest benefits for
women. Today, roughly 1 billion people do not have
access to electricity, and nearly 3 billion people do

not have access to clean cooking.3® By 2030, planned
policies are expected to deliver clean energy to
millions, but population growth is expected to outpace
progress, leaving 674 million people lacking electricity
access and more than 2 billion people without clean
cooking (Figure 7). Nearly 90% of those expected to
be without electricity in 2030 are in rural sub-Saharan
Africa, as are 40% of those without clean cooking
access, while cooking with traditional biomass is also
concentrated in developing Asia.38

A range of renewable energy solutions are emerging—
from large-scale renewables to add to grid-based
capacity to smaller-scale, off-grid solar—and all will be
needed to help eradicate poverty and achieve universal
access to modern energy by 2030.3%7 Achieving the
goals of the Paris Agreement and NDCs requires
deploying renewable energy at scale as countries move
to fill the energy access gap. Solar home systems are
spreading quickly in some places, offering affordable
access to limited amounts of electricity to power

basic household or micro-enterprise needs (for

example, lighting, phone charging, small fans, and/or
television). Although solar-powered micro and mini-
grids are not yet commercially viable in developing
countries, they offer much greater potential for
transformative, rapid progress on electrification and
economic development as they can provide higher
levels of electricity for more productive uses (for
example, community schools, medical centres, or
hospitals).3® The IEA estimates that mini-grids offer a
US$300 billion investment opportunity between now
and 2030 and some countries are positioning to exploit
this opportunity.3® For example, India is strongly
committing to development of renewable mini-grids
and is finalising policy to add 500 MW by 2021 and
achieve its ambitious energy goals by 2022; although
it has not finalised its policy, the Government of

India has begun to co-invest with companies in these
systems, and, by early 2018, 63 new mini-grids were in
place.3°

Off-grid solar markets are rapidly expanding
worldwide. By the end of 2017, they will have reached
about 73 million households, transforming the lives
of over 360 million people.?* Growing at about 60%
per year since 2010, market penetration in 2017 is
estimated to be about 17% with a total market value
of about US$3.9 billion.392 Driving this market are
new business models using mobile phones and mobile
money to capitalise on rapidly declining costs of solar,
batteries, and energy-efficient technologies. In less
than one year, the number of households using pay-
as-you-go (PAYG) solar systems doubled to almost
500,000 in East Africa in 2015 (see Box 21), while in
2016, it was 800,000.3%
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Box 20
Women and Clean Energy: Agents of Change

Leveraging women as agents of change is a key pathway to scaling clean energy access. Women often make household
energy decisions and are also the greatest beneficiaries once access improves, freeing up time that could be used for
income-generating activities, leisure, or childcare.®?* Women are thus uniquely well situated to identify, champion, and
help deliver sustainable energy solutions.®>

Growing evidence points to the success and opportunity for women to excel as entrepreneurs in clean energy access
businesses. Solar Sister, for instance, is a women-led social enterprise operating in Nigeria, Tanzania, and Uganda with
a mission to eradicate poverty by activating women's social networks to sell and deliver clean energy services to their
communities in rural Africa.®?¢ Solar Sister recruits, trains, and mentors women and builds women-to-women networks
of trust to achieve last-mile distribution for solar devices and clean cookstoves.*’” Operating since 2010, Solar Sister
has a network of over 2,500 entrepreneurs that today provide services to over 350,000 people.??® Results show positive
social impacts ranging from raising incomes and the power of women within families to creating female role models for
girls and more productive, healthier, and safer communities.**” BURN Manufacturing in Kenya is a locally driven clean
cook stove business, developing, manufacturing and distributing devices that are designed based on women'’s needs
and preferences. BURN's Jikokoa stoves have been on the market since late 2013. They now serve more than 100,000
Kenyan households, benefitting over 500,000 people, reducing fuel costs and emissions compared to traditional
alternatives by more than 60%.%° The business also prioritises female employment: Women constitute just over half of
its workforce of roughly 400 people working in manufacturing, sales, and distribution jobs.4°*

Engaging women in the production and provision of clean energy can also help challenge traditional gender roles.*°?

In Ghana, for instance, the Lady Volta Vocational Centre for Electricity and Solar Power, which started in 2015 as a
collaboration across two non-profit organisations and now partners with the multinational from Schneider Electric,
trains women to work as technicians and managers in clean energy.*® By 2018, the Lady Volta programme enabled
dozens of women to become certified by the government to work in various clean energy trades and also offered

a new course to help women to pass the Ghana Energy Commission exam and access management positions.%* At

an institutional level, regional policy for the Economic Community of West African States recently committed its
15-member West African governments to mainstream women into public and private-sector energy jobs and decision-
making.“®> This builds on encouraging patterns showing that women in renewable energy jobs, representing about 35%
of the workforce, outnumber their representation (20—25%) in the energy sector overall.*%®

Solar Sister, BURN Manufacturing, and Lady Volta are part of a growing coalition of actors committed to growing the
distributed renewable energy sector in sub-Saharan Africa, exploiting business opportunities to deliver social impact.4%”
The market is large: Looking at a single country, Nigeria, the replacement of kerosene lighting alone by off-grid solar
lighting could save US$1.4—1.7 billion per year in avoided fuel costs.*%®

Grameen Shakti operates a larger-scale social impact business to supply and maintain SHS in Bangladesh. Its business
model employs local women to promote, construct, install, and maintain the SHS, ensuring the local skills and woman
power to deliver system reliability. Training sessions for women are led out of its 16 Grameen Technology Centres (GTC),
each run by women engineers. The GTCs have trained over 3,000 women as renewable energy technicians to service
rural areas in Bangladesh.4%?

Research shows that women as entrepreneurs often outperform male counterparts in terms of business capacity and
job creation.**® Beyond the direct benefits to women of clean energy in the home, engaging women in clean energy
businesses brings revenue to strengthen their standing, their agency and status in the household, and the community.
They can also actively engage their peers, building trust and increasing the chances of successful uptake of solutions
by other women.*'* Women’s engagement in the business of clean energy access can deliver results in multiple ways
that matter: by promoting inclusive economic growth that gives women a voice and dignity of formal employment, by
increasing household incomes through improved earnings as well as reduced fuel and health costs, and by increasing
time savings for women and children. Reduced emissions are an important co-benefit for the planet.
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Box 21
PAYG Solar in East and West Africa

Less than half of Africans have electricity access in their homes, but two-thirds have mobile phones.*'? With a PAYG business
models, a company typically rents an SHS to consumers who use mobile phones to make payments until they own it, or pay
for energy-as-a-service that also establishes a credit history for consumers.**® This overcomes two major challenges around
energy access: providing affordable financing to people who do not typically have access to credit and tackling the relatively
high first-cost investment hurdle for investment in off-grid solar. There are more than 30 companies in more than 30
countries in Africa and South Asia, although the majority of sales are in Kenya, Tanzania, and Uganda.*'* More than 800,000

PAYG solar systems have been sold already, and cumulative sales are forecast to reach 7 million by 2020.415

PAYG solar systems allow households to save money while reducing the health risks and carbon emissions related

to kerosene use. M-KOPA, one of the biggest companies, estimates that each household with an SHS saves US$750
because of avoided kerosene costs and eliminates 1.3 tonnes of CO, over the first four years.**¢ In 2016, Lumos, which
delivers off-grid solar in Nigeria in partnership with MTN, one of the Africa's largest mobile operators, secured US$90
million in investment, which it used to expand into Ivory Coast.*'” The PAYG model is also being used on a smaller scale

for other sustainable solutions like renewable energy for water pumping and for clean cooking.*8

In Bangladesh, a decade of policy effort, including
grants for partial subsidies and funding for loans
to support a microfinance business model, has
successfully delivered about 4.12 million SHS
installations, reaching 18 million people or 12% of
the population (see Box 22).4

Box 22
Solar Home Systems in Bangladesh

In the 1990s, a nongovernmental organisation (NGO) called
Grameen Shakti piloted a successful SHS programme in
Bangladesh. Drawing on Grameen Shakti's experience,

the Government of Bangladesh established Infrastructure
Development Company Limited, a public-private institution to
support market development and service delivery, including
operator certification and implementation of technical
standards. The company has 56 partner organisations, most
of which are commercial partners and with Grameen Shakti,
the largest in the market.*?° Since 2003, 4.12 million SHSs
have been installed in Bangladesh, and the goal is to finance
another 6 million by 2021 to help achieve universal access.**
Uptake of SHSs increased per capita income 9—12% by
2014.422 Rural households have saved US$411 million in
avoided kerosene costs as of 2017.4?° One hundred and
fifteen thousand jobs have been created in sales, installations,
and maintenance.*** For example, Grameen Shakti has trained
3,000 women as solar technicians to install and maintain the
SHSs in rural areas.*® In addition to the economic and social
benefits, the programme has also reduced carbon emissions
by 160,000 tonnes per year; while this is equivalent to only

a small fraction of the annual emissions of Bangladesh (that
is, 0.1% of 2014 GHG emissions) the social and economic
benefits of energy access are undeniably large.#%

For clean cooking, a range of technical
alternatives are possible, from improved
biomass technologies to LPG solutions, with
varying costs. Despite limited success, pockets
of progress in some countries can provide
lessons for others. For example, Brazil’s
creation of a national infrastructure for LPG
production and distribution, the development
of a retail market, and provision of subsidies
resulted in 100% of Brazil’s urban residents
having access to LPG, delivering local air
quality and human health benefits.+*

Evidence of the Benefits

Electricity access at the household level
increases employment and earnings and
boosts the productivity of home-based
enterprises, while increasing the likelihood
that children, particularly girls, will finish
school and that women will work outside of
the home.48
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Figure 7

2030 Gaps in Access to Electricity and Clean Cooking—Planned and Current Policies
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Source: IEA Energy Access: From Poverty to Prosperity, WEO Special Report, 2017.4%

Census data from Brazil show girls with access to
electricity to be 59% more likely to complete primary
education than those without.#° Larger benefits
accrue to women when access is combined with use

of time-savings appliances such as a washer.' The
income benefits of electrification for women in Brazil are
particularly pronounced in urban areas (see Figure 8).

Figure 8
Energy Access and Income for Women in Brazil.
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Rural electrification through SHS typically replaces
kerosene or diesel use, generating financial savings

in a two- to three-year period to consumers and

GHG reductions.#3 There are also vast market
opportunities for off-grid solar solutions in urban
areas to compensate for unreliable or sometimes too
costly grid infrastructure access, which in turn will
yield large financial and human health benefits to
urban households.#34 Clean cooking, which replaces
traditional biomass use, also improves living standards
by freeing up women’s time and improving their
health, while reducing GHG emissions.45 Household
cook stoves consuming solid fuel produce about 25%
of global black carbon emissions. This is significant as
black carbon has the second highest global warming
impact after CO,.#3¢ A shift to cleaner fuels and more
efficient cook stoves to replace traditional biomass use
is also likely to help curb deforestation in sub-Saharan
Africa.¥

The TEA estimates universal access to clean cooking
alone could avoid 1.8 million premature deaths per
year in 2030, free up billions of hours, and improve
livelihoods for hundreds of millions of women.+8
Growing demand for distributed solar and clean
cooking drives innovation and lowers the costs of
alternatives. The rapid decline in solar technology
costs combined with availability of high efficiency
devices (for example, LED lighting) allows bundling
of technologies to further lower the costs and raise the
quality of services provided.
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Challenges

Many countries in developing Asia still have low-cost
coal in their plans for expanding capacity, and much
planning remains focused on grid expansion while
ignoring off-grid opportunities for a strengthened and
integrated system across both. Today, utility-scale
solar and on-shore wind have become cost-competitive
with fossil-fuel generation (even excluding external
social costs of climate change and local air pollution)
in some markets,*3? and Africa is experiencing a solar
revolution.#° Yet supportive policies and market
incentives to further renewable off-grid and mini-grid
systems are lagging, and financiers in local capital
markets are reticent to invest due to limited experience
with renewable technologies. There is often widespread
failure in public governance of the energy sector in
countries where energy access is a major challenge, for
example where these basic failures lead to problems

of quality or reliability of supply even after access is
gained. Despite the great promise of decentralised
solutions, a recent analysis of financing for energy
access in 20 high-impact countries (representing 80%
of the access gap) shows that a miniscule share of all
traceable finance for electricity—less than 1% or about
US$200 million per year—is supporting decentralised
solutions.* The majority of electricity policy and
finance is targeting grid expansion, ignoring the vast
potential for decentralised solutions to complement
the grid to accelerate electricity access.*? Access to
domestic capital is a barrier to timely investment; and

while foreign investment has been driving the SHS
business in Africa so far, costs of capital are driven

up by foreign exchange risk, prompting some DFIs

to partner with business to offer guarantees through
currency hedging products to offset such risk.443 Such
guarantees remain relatively expensive, however, so a
complementary, longer-term solution is for countries
and DFTs to work with local financial institutions to
raise awareness and capacity to boost local investment.

The business case for mini-grids is growing, but
business models need to be tapered to local consumers
and market segments; and, for the moment, they

are not commercially viable in poorer developing
countries.+ Mini-grids require more up-front
investment and patient capital, typically with a
payback of 10—20 years.+% Mini-grids may require

a 50% public finance subsidy and public-private
partnerships to attract necessary private investment.#4
By contrast, PAYG business models operate with a
simpler form of consumer finance that has shorter
payback of 2—3 years. Delivering SHS often requires
limited or no public subsidy.4”

On the cooking front, alternatives to traditional
fuels also require solutions to be tailored to local
contexts. Barriers to clean cooking include poor
stove quality and inappropriate design; inadequate
research and understanding of consumer needs;
inadequate producer technical capacity and finance;
lack of production at scale; lack of consumer
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awareness; cultural preferences for other methods;
and affordability, particularly of up-front costs.4#® In
sub-Saharan Africa, for example, the cost of a basic
improved biomass cook stove was less than US$15 in
2012, while the cost of a double-burner LPG or electric
stove was at least US$50.44° When factoring the costs
of fuel, the annual costs of LPG and electricity can be
30—40% higher than wood.45°

Additionally, monitoring electricity and clean cooking
access can be challenging given lack of data as

well as the binary definition as compared to multi-
dimensional definitions of access, which would
include measures of quality and quantity of supply.
Information technologies today enable geospatial data
collection and modelling, including use of satellite
imagery, which together can help achieve better
planning and integration of on- and off-grid electricity
and clean cooking solutions.#5!

Accelerators

¢ DFIs and national governments can
work with local financial institutions
to raise awareness and create local
financial products to support investment
in decentralised solar and clean cooking
solutions. In turn this will lower the cost of the
capital.# This includes partnering with national
development and commercial banks, among other
actors, to put in place measures such as green
credit lines and de-risking instruments to crowd in
local capital alongside foreign investment+s3 (see
also Box 23).

¢ National governments should set time-
bound targets for clean cooking and
for decentralised electricity as part of
integrated energy and electrification
plans, enabling the development of project
pipelines.** Plans, targets, and ensuing
project pipelines need to be developed in close
collaboration with local stakeholders. A key step
is to improve data collection and monitoring
to assess progress and guide decision-making,
including measures of access as well as quality
and quantity of supply. Policies in Brazil, India,
and South Africa are paying off as they achieve
near universal access to clean cooking and are
on track to achieve universal electricity access
before 2030. In Brazil, 98% of the population has
access to clean cooking, due to a three-pronged
approach that included the development of

national infrastructure for LPG production and
distribution, the creation of a retail market that
featured the participation of private entrepreneurs,
and the provision of subsidies to the poorest
families to ensure affordability.455

Governments should support innovative
business models to expand distributed
solar and clean cooking markets by setting
technical standards for solar technologies
and clean cook stoves, reducing import
restrictions and tariffs for technology
components, and reforming kerosene and
diesel subsidies. In 2016, 800,000 East African
households were using PAYG solar systems,+° with
thousands more in Nigeria served by Lumos.4”
PAYG is now being used by firms in Africa to
deliver clean cooking solutions, such as LPG.45®
M-KOPA estimates that households with a SHS
save US$750 because of avoided kerosene costs
and eliminate 1.3 tonnes of CO, over the first

four years. More than 4 million households in
Bangladesh are serviced by SHSs. Non-energy
policies will also be needed to enable innovation in
the information and technology (ICT) and mobile
money or banking sectors, as well as to ease the
costs of doing business.

Development finance providers should
provide early-stage support and

dedicated funds or facilities for mini-grid
electrification, off-grid solar, and clean
cooking entrepreneurial activities. The
blending of public and private finance is key and
could include carbon finance or social impact
bonds. As part of the International Solar Alliance,
India pledged a concessional credit line of US$2
billion to Africa for largely decentralised solar
energy projects; it has announced interest from
Indian companies to install 664,000 solar pumps
and 56 megawatts of mini-grids and train 5,400
solar mechanics in Africa.+ Beyond offering
financial support, development cooperation
providers can provide technical assistance

for targeted design of solutions, including
partnerships between grid and mini-grid operators
or market creation for clean cooking devices and
fuels.4%° The World Bank has piloted results-
based financing and technical assistance for clean
cooking markets in China, Mongolia, Lao PDR,
Bangladesh, Uganda, Kenya, and Indonesia,
helping companies to enter the market.+5
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DFIs, national governments, and the
private sector should partner to build and
promote women’s skills and leadership

to support the full clean energy access
supply chain. Grameen Shakti in Bangladesh
has trained 3,000 women as solar technicians

to install and maintain SHSs in rural areas.+%

employment for women to support change through
local distribution and servicing of its products. A
special focus on training for women and women’s
leadership as an integral part of business models
can accelerate social impact (see also Box 23 on
ADB’s efforts to support clean energy access and
Box 20 on women as agents of change).43

BURN Manufacturing in Kenya is producing clean
cook stoves and has a business model prioritising

Box 23
MDBs Supporting Clean Energy Access in Asia

MDBs have an important role to play in promoting clean energy access. For example, the ADB is targeting clean energy
access in its energy portfolio through its leadership in the Energy for All Partnership, where ADB is working with like-
minded partners to bring new and improved electricity connections and modern fuels to people in the Asia-Pacific region.
Between 2008 and 2016 the Partnership brought electricity access and modern fuels to more than 120 million people
and the Partnership's new goal is to double its energy access impact by providing modern energy access to 200 million
people by 2020.4¢4

This illustrates how DFls can partner with national governments and other local partners, including local financial
institutions, to bring investment in renewable energy solutions to scale. For example, the 2017 approval of a US$50
million loan for the Rooftop Solar Power Generation Project in Sri Lanka is providing financing for rooftop solar power
subprojects equivalent to 50 megawatts while building capacity and awareness of relevant government authorities,
private sector partners, and customers for longer term market development. By partnering with private financial
institutions, the programme also aims to develop market infrastructure, including establishment of technical guidelines
and standards for the system, and a bankable pipeline of subprojects for the solar power systems.4>

The use of technical assistance has been important to support early stage mini-grid electrification and market
development, leveraging public and private investment in these systems. In Myanmar, ADB funded US$2 million of TA to
establish 12 village-scale solar photovoltaic (PV) mini-grid systems, which were completed in 2017. The project supported
geospatial analysis and investment plans for off-grid energy access in the central dry region of Myanmar. The project
developed a geospatial web-mapping tool to leverage potential off-grid public and private investment decisions and
completed 10 training programs on solar PV mini-grids, bio-energy, micro-hydropower, geographic information system,
and business models for mini-grids helping to establish essential market infrastructure.#

Finally, ADB is committed to building women'’s skills and promoting leadership in businesses as part of its clean energy
access programmes. For example, in 2017 ADB approved US$12 million in grant and loan financing to Vanuatu for the
energy access with the aim to increase energy access and renewable energy generation in the two islands of Espiritu
Santo and Malekula. The project is assisting Vanuatu to install hydropower generation to replace diesel generation in
Malekula and extending the distribution grid in both Malekula and Espiritu Santo. At least 100 female-headed households
are being prioritized for connection in areas where grid expansion is occurring. During design and implementation,

all community consultations include at least 40% female participation. The project also includes training on skills
development in service coverage communities (with at least 40% female participation) on how to use electricity to
increase income generation, e.g. agribusiness value-adding or handicraft production.*¢”
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Cities, with their concentration of people, economic
activity, and infrastructure, offer unique opportunities
to reduce poverty, deliver greater prosperity, and
tackle climate change. Today, 3.9 billion people live in
urban areas, and the urban population is expected to
grow by another 2.5 billion people by 2050.4% By then,
two-thirds of the world’s population will be living with
the infrastructure and planning decisions we make
today. If done right, the cities of tomorrow can be
places where people enjoy healthy, active, productive
lives. More compact, connected, and coordinated
cities are worth up to US$17 trillion in economic
savings to 2050.4% Cities can be engines of economic
growth, generating opportunity and wealth for the
whole country. And their density and dynamism

offer governments the possibility of achieving human
development goals while reducing environmental
impacts.

Yet urban areas are not fully realising their enormous
potential to drive sustainable development. Nearly a
billion urban residents live in informal settlements
without access to decent housing, secure tenure, or
improved water and sanitation.+° Urbanisation is
occurring in places with much lower average levels of
income than historical averages, particularly in sub-
Saharan Africa,** and new urban areas are emerging.
Over 60% of the land projected to become urban by
2030 has yet to be developed,+> and smaller cities are
growing faster than mega-cities.+”3 More mature cities
are struggling with chronic congestion and toxic air
pollution, yet private car ownership is projected to
increase by as much as 60% in developed countries
and up to 500% outside the OECD by 2050.47+ For
cities to achieve their potential, it will be important
to reduce the expected pressures resulting from

the explosive rural-urban migration by balancing
sustainable urban development alongside sustainable
rural development.+7

Tackling inequality alongside climate change and other
environmental challenges is central to sustainable
urban development. Soaring house prices are also
contributing to growing inequality within cities and
countries but there are also other drivers.+° More
extreme weather events—from extended heat waves

to rising sea levels and flood risk—are exacerbating

inequalities and reshaping sustainable urban planning
and development.+” The higher population densities
of urban areas increase the need for risk-reducing
infrastructure and services, such as drains, sewers,
piped water, and paved roads, to reduce vulnerability
to climate change. Balancing urban and rural
development and managing urbanisation well will
also be essential for ensuring resilience. Generating
positive momentum from in-migration for better
growth is possible but it will require adequate capacity
in housing, transportation and other infrastructure
and social services as well as consultative mechanisms
for including migrants and other marginalised
communities in decision-making. Institutions for
planning, provision of infrastructure and other services
will need reforming to ensure that all city dwellers
enjoy a high quality of life and can enhance their
economic productivity.

Unlocking the power of cities to deliver economic
development in a sustainable way requires ambitious
action. At its core, this depends on compact,
connected, and coordinated use of urban land.
Promoting density is critical to avoid locking in
sprawling, inefficient and climate-vulnerable modes of
growth, but the kind of density matters. 'Good density’'
means functionally and socially mixed neighbourhoods
with access to green spaces, comfortable, affordable,
and climate-smart housing for all, and high-quality
public transport networks.+® When done right,
compactness improves residents’ access to jobs,
services, and amenities and, compared to sprawl,
could reduce infrastructure capital requirements

by over US$3 trillion between 2015 and 2030.47
Densification is also more carbon efficient (see Figure
9) and resilient to climate change and disasters.+%°
Promising examples of good density in action can be
found all over the world today from Barcelona’s car-lite
Superblocks (see Box 25) to Singapore’s green canopies
(see Box 26), which are estimated to build resilience by
reducing local peak temperatures by as much as 5°C,
while also reducing energy costs associated with air
conditioning.45
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Figure 9

The Relationship between Population Density and Per Capita Carbon Emissions

in Urban Areas.
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To achieve greater compactness, established cities will
need to retrofit, repurpose, or replace much existing
infrastructure, and in some cases relocate people
settled in increasingly areas increasingly vulnerable
to disasters (for example, coastal zones), while
fast-growing cities need to steer investment to new
infrastructure and housing stock (see also Section 1.C
on building efficiency). In both cases, governments
will need to reform spatial plans, building codes,

and tax incentives that favour sprawl+®s and that
might exacerbate vulnerability to climate change and
disasters.4%4

The most important factor in increasing the resilience
and adaptive capacity of the built urban environment
is to guide development that is out of harm's way

at the systems and planning phase. Urban sprawl is
often accompanied by an increase in vulnerability
particularly amongst the poorest, who may be located
in areas prone to flooding or landslides, and who lack
adequate housing and infrastructure services. Planning
for the multipurpose use of assets, such as connectivity
and flood protection, can reduce risks at low cost.
When infrastructure is at the design phase, choice

of materials and other design features can be guided
by the need to increase resilience to extreme heat,
flooding and storms.
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At the same time, care should be taken to avoid the
displacement of low-income or other marginalised
urban residents as inner-city areas become more
attractive. New York’s High Line, an abandoned
elevated train line spur converted into an aerial
greenway, displaced residents by boosting nearby
property values a staggering 103% in eight years,
despite a recession.+® Inclusive urban planning, as
modelled by Thailand’s Baan Mankong programme
(see Box 27), will be key to increasing density while
enhancing the resilience and well-being of the urban
poor.

Efficient, clean transport systems are essential for

good density. Cities must avoid being physically

locked into car-based transport systems and prioritise
active and shared transport. Making walking and
cycling safe and convenient is a universal priority,

with particularly large potential in smaller and lower-
income cities. Public transport is more complex, but
there are opportunities to learn from front-running
examples. Since the successful experiments in Curitiba,
Brazil, and Bogota, Colombia, for instance, 164 cities
worldwide have built bus rapid transit (BRT) systems,
carrying close to 33 million passengers a day (see Box
2).486 There are also opportunities to harness exciting
new innovations in urban mobility, such as ride-hailing
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networks, car- and bicycle-sharing systems, mobile
trip-planning, and ticketing apps.+” Where cities
already have substantive car-based infrastructure,
electrification can reduce noise pollution, air pollution,
and carbon emissions. China is already seeing many of
these benefits (see Box 30).

Analysis undertaken for this Report using the ESME
model suggests that a global shift to EVs could create
about 11 million jobs by 2040, compared with the
baseline, and would increase GDP (see also Box 4 on
modelling). This is a scenario whereby new EV sales
would climb to just over 1 per 100 people globally by
2030, and to a level whereby almost one in ten people
have EVs by 2050.4%8 To maximise the climate-change
mitigation benefits, electrification of transport needs
to be accompanied by a growing share of renewables in
the electricity mix (see Figure 9).4%

Because cities are shaped by governments but often
built and financed by private actors, ambitious,
integrated, and accelerated action in cities will require
collaboration and coordination among many different
actors. (See Box 24 on finance for cities). Aligning
actors’ behaviour and incentives behind a shared vision
can make it easier to achieve compact and connected
cities. National urban policies can provide an overall
framework to guide sustainable and inclusive urban
development through coordinated policies across
different sectors. This includes more traditional ‘urban’
sectors like housing and transport, but also others not
necessarily considered as urban, such as tax policies.4°
National and local governments need to work together
to further develop of such frameworks, and this in
turn, can provide a foundation for building climate
resilience and environmental sustainability.+9! Effective
national-urban policy frameworks include: getting the

tax system right to maximise public fiscal capacity and
create incentives for sustainable urban development;
apportioning revenue collection and borrowing
responsibilities and revenue allocations across different
jurisdictions (including city governments); and
implementing comprehensive, climate-smart national
urban policies, including platforms and partnerships to
finance the deficit in sustainable infrastructure in urban
areas.+*

Within these national urban frameworks, effective,
accountable governments and institutions can facilitate
public participation and develop and implement spatial
plans and policies. Civil society organisations can foster
environmental citizenship and harness community
capabilities, for example to define sustainability in

local terms and prioritise actions to build resilience to
natural disasters. Domestic financial institutions, such
as commercial banks and asset management companies,
can provide much of the necessary investment, perhaps
working with ministries of finance and development
banks to increase bankability of projects and lower the
cost of capital. And property developers, engineering
firms, and construction companies can bring important
technical and management capabilities to infrastructure
and service delivery. Partnerships among these diverse
organisations will be key to realising the vast potential of
cities to create jobs, foster innovation, and advance the
national economic interest.

This chapter identifies three key priorities that can anchor
compact urban form today and lay the foundation for
thriving cities of the future: densification to revitalise
sprawling cities; the provision of sustainable and
affordable housing; and investment in shared, electric,
and low-carbon transport.




Figure 10
Locations of Transformative Examples in Cities Highlighted in this Report.

Box 24
Finance for Cities

NCE estimates that roughly US$2—3 trillion per year will be required between 2015 and 2030 to fill the sustainable
infrastructure financing gap.*® Infrastructure related to sustainable urban development is estimated to account for
between two-thirds and three-quarters of all infrastructure investment to 2030.4%* There is also scope to lower the total
investment needs though safeguarding and enhancing natural infrastructure, both blue and green (see Section 3). Yet
governance and market failures are driving a financing gap of roughly 50%.4°> Investing in sustainable urban infrastructure
does not mean it has to be more expensive. Indeed, making cities more compact and connected will lower investment
requirements by as much as 10%.4%¢ Yet there remains substantial need to mobilise new resources to fill the financing gap.

Public finance has traditionally been a significant source of urban infrastructure investment, but public budgets are
often insufficient for larger or more complex projects (with the notable exception of China). This is particularly true in
the context of austerity, limited ability to collect revenues, or competing priorities for public budgets. The financing gap
is most evident in cities in low- and middle-income countries: While Freiburg (Germany) and Bristol (United Kingdom)
have per capita budgets of US$3,638 and US$4,907 respectively, lwo (Nigeria), Pekalongan (Indonesia), and Feira de
Santana (Brazil) have per capita per year budgets of only US$14, US$101, and US$399 respectively (see Figure 12).4%7
Municipalities in developing countries typically have limited capacity or authority to raise revenues, but also the largest
infrastructure deficits.

Although public budgets may be insufficient to meet investment needs, national governments have a critical role

to play in raising and steering finance for sustainable urban infrastructure.*’® They have large opportunities to
simultaneously increase the fiscal envelope and to create incentives for households and firms to behave in a sustainable
manner through tax reform. This may be through urban-influencing policies, such as standards for weatherisation of
built infrastructure, removing fossil fuel subsidies and introducing a carbon price, or urban-specific policies, such as
eliminating subsidies for parking or reforming land and property taxes to favour densification.*??
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Box 24
Finance for Cities (continued)

National governments also have responsibility for boosting revenue-generation capacities at the local level. One study
suggested that only 42% of countries devolve fiscal or legislative powers to subnational governments,>*® which means
that many cities are almost entirely dependent on financial transfers from national governments. Clear legal frameworks
outlining what revenues local governments can use will help incentivise them to improve the efficiency of both revenue
collection and expenditure, thereby growing public fiscal capacity at local level.

Cities also have substantial scope to improve the efficiency of revenue collection and expenditure. Kampala, Uganda,
offers an extraordinary success story, tripling its revenue in a five-year period by improving administration and
compliance. Kampala Capital City Authority invested in an electronic platform called eCitie, which allows citizens to
pay business licences, hotel taxes, property rates, ground rents, and other fees on their mobile phones. This increased
people’s willingness to pay, as they did not have to wait in long queues.*°* The platform eCitie also helped to tackle
corruption and tax avoidance, as city officials could more easily track payments. Kampala Capital City Authority is now
undertaking an ambitious valuation programme in order to update land and property registries, which is expected to
triple revenues from the business district.>°> Many cities around the world, including Kampala, are working to increase
their creditworthiness in capital markets. Creditworthiness effectively serves as a useful proxy for the quality of public
finance administration, as it encompasses multiple factors including own-source revenue collection, asset management,
and reliability of debt repayments.

Even if both national and local governments optimise their tax systems, there is a need to find new sources of public
revenue and mobilise private investment. Governments and DFls can use public finance strategically to leverage private
finance by ensuring that urban infrastructure projects are bankable (by improving returns or de-risking investments)
and by ensuring government entities are creditworthy.>°® Governments can tap into a large array of instruments for this
purpose, including bank lending, bond issuance, public-private partnerships, land value capture (LVC), guarantees, and
insurance.%4

Local governments in developing countries can deploy these finance instruments more effectively with enabling national
policies and technical assistance from DFls, and DFIs are increasingly able to support cities’ to take infrastructure
investment to scale. The World Bank, for example, launched the “City Resilience Program” to work with cities on a
pipeline of well-prepared and bankable investments to enhance urban resilience; it also acts as the banker for the city,
improving access for private and institutional investors and facilitating strategic investments to build resilience.>%>

The case of bonds is also illustrative to attract private investment. Before cities can issue bonds, they need national
legislation to clearly articulate whether they can borrow and under what conditions, including from which institutions,
how much, in what currencies, and using what collateral. South Africa is a notable success story, explicitly and
constitutionally enshrining the rights of municipalities to borrow. This has enabled both Johannesburg and Cape Town to
issue municipal green bonds.>% For example, Johannesburg’s 10-year, 10.18% note raised more than US$125 million for
investments in renewable energy, landfill methane capture, and hybrid-fuel buses.>*”

LVC instruments allow the state to secure a proportion of the uplift in land prices associated with sustainable
infrastructure investment. These are much more effective when integrated into an effective revenue system as well

as when there are transparent land and real estate markets and robust legal frameworks to guide the appraisal,
appropriation and sale of land before and after public improvements. LVC is being deployed in an increasingly diverse
range of contexts, including Addis Ababa, Harare, London, Portland, Quito, Shenzhen, and Tokyo.>® Notably, almost

half of the new Hyderabad Metro in India was funded through LVC instruments, primarily through issuing property
development rights around the planned metro stations.>* In a city where one in four people lives in informal settlements
without clean drinking water, safe sanitation, or decent housing, LVC instruments offered an ingenious way to mobilise
private investment in urban infrastructure. (See also Box 46 on LVC in Morocco). Infrastructure that meets sustainability
standards by delivering low-carbon and resilient transport, water or flood protection services, will have higher value
added over the medium to long-term, and thus provide a more stable revenue source for cities.>*°
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2.A. Dynamic Downtowns:
Well-Managed Densification to
Revitalise Cities

Millions of urban residents live in private houses with
their own gardens, and many more aspire to this type
of suburban lifestyle. This cultural norm is reinforced
by economic drivers, such as the lower cost of land
around the urban periphery or tax policies that favour
single-family dwellings. The result is a global decline in
average urban population densities (Figure 11). While
attractive to individual families, this kind of urban
development creates substantial costs for the city as

Figure 11

a whole. People have to travel farther to reach their
workplace or public amenities, they face greater traffic
congestion and air pollution, and it is more expensive
to construct and operate the infrastructure needed to
service sprawling communities.’** In Sao Paolo and
Rio de Janeiro, sprawl costs the cities 8% of GDP.5*2 In
the United States, sprawl is conservatively estimated
to around 7% of national GDP.5* Increasing urban
density in ways that enhance residents’ quality of
life—providing green space, locating employment and
services within walking distance of people’s homes,
and regenerating vacant and degraded inner-city
areas—should therefore be a priority for cities around
the world.

Average Density of Cities by Region in 2000—2002 and 2013—2015.
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Evidence of the Benefits

The clustering of people and firms in cities yields a
wide range of benefits, and these benefits are larger
with greater population and economic density.
Densification can help to avoid the high costs

of sprawl, including congestion, CO, emissions,

air pollution, traffic accidents, and the increased
investments needed to extend critical infrastructure to
more dispersed populations. China alone could reduce
infrastructure spending by up to US$1.4 trillion by
pursuing more compact, connected urban growth.s
Recent IMF estimates suggest congestion costs exceed
US#350 billion per year, based on lost productivity
and health impacts.5*® Many of these savings from
densification will accrue to public budgets.

Beyond this, densification yields notable productivity
benefits. A larger pool of employers creates incentives
for workers to specialise, and a larger pool of

workers allows employers to find the best fit with

their team, enhancing the economic productivity of
both individuals and firms.5"” Proximity encourages
interactions whereby people can learn from each other
and exchange ideas, thereby stimulating innovation.
Evidence from Germany, Mexico, Spain, the United
Kingdom, and the United States suggests that doubling
a city’s population is associated with roughly a 2-5%
improvement in productivity.5® This translates into
significant increases in taxable incomes and assets,
with commensurate scope to expand public fiscal
capacity. In monetary terms, increasing economic
density by 10% in urban areas is worth approximately
US$71 per person per year due to higher productivity,
US$62 due to higher job accessibility, and US$49

due to better access to services.5* Higher population
density also corresponds to lower per capita emissions
(see Figure 9): One analysis suggests that low-density
suburban development produces 2.0—2.5 times as
many emissions per person as high-density urban core
development.52°

Challenges

Governments need to take immediate action to avoid
further lock-in to inefficient, climate-vulnerable, and
sprawling urban forms.5*' This will require retrofitting,
repurposing, or replacing existing infrastructure.
Neighbourhoods with single-family houses will

need to be rezoned in order to increase the share of
medium- and high-rise buildings, and public transport
systems may need to be improved or extended to

serve these hubs and improve connectivity.5*2 This
transformation will require mobilising substantial new

flows of investment, as well as sophisticated planning
capabilities and extensive consultations to design or
refurbish infrastructure in a way that is climate-smart
and meets the needs of affected communities. These
consultations must involve local residents, as a lack
of public support for densification or deep-seated
preferences for existing urban forms can hinder
government efforts to improve densification.

Efforts to densify can also be inhibited by zoning
requirements that mandate minimum lot sizes,
parking requirements, and single land uses; building
codes that stipulate low floor-to-area ratios or building
heights;52 or government mortgage programmes

that preferentially support single-family dwellings.52+
These policies may also reduce the supply of affordable
housing within cities. For example, requirements that
mandate two parking spaces per housing unit increase
housing development costs by as much as 25%.5%
Governments will need to dismantle the legislation
that incentivises sprawl and introduce new frameworks
that steer investment into denser and more resilient
urban development.

Densification must be carefully managed to avoid
negative spillover effects, such as rising housing
costs. Without appropriate safeguards, increasing
the density of people living and working in a city by
10% could drive up rents by US$240 per person with
the burden borne disproportionately by the poor

and the young.5*¢ Densification must therefore be
accompanied by programmes to expand the supply
of genuinely affordable housing (see Section 2.B),
ensuring that compactness does not improve urban
life for more prosperous groups at the expense of
lower-income residents. In addition, built-up areas are
typically hotter, so there is a need to maintain urban
green space to build resilience by tackling heat island
effects.5?” Benefits of urban forests, parkland, and
canopy cover include improved air quality, improved
urban water management, and reduced runoff, which
also enhance climate resilience.>*®

Accelerators

e National and local governments can
reform zoning ordinances, building
codes, and tax incentives that favour
urban sprawl. Depending on the particular
context, this might involve relaxing floor-to-area
ratios and building height limitations; easing
restrictions for government-backed mortgages;
taxing unused property and parking lots; and
offering density bonuses.52° For example, Toronto
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has raised US$309 million for public facilities
through 'density-for-benefit' agreements whereby
developers can offer cash or in-kind contributions
in return for rights to exceed existing height and
density restrictions.5° Sao Paolo has eliminated
parking minimums in favour of parking
maximums, allowing only one space per residential
unit along transit corridors to address crippling
and costly congestion.53

Local governments can establish urban
plans and programmes that promote
connected parks, enhance natural
ecosystems, and mainstream urban
greenery. The conservation of high-quality,
accessible, and communal green space is essential
for equitable and liveable urban density (see

Box 26). 'Nature-based solutions', such as urban
wetlands and forests, can absorb GHG emissions
while building resilience to climate change and
providing valuable ecosystem services, including
services such as water filtration, flood buffering,
biodiversity habitat, and temperature regulation.>32
For example, Colombo, Sri Lanka, is enhancing
climate resilience and reducing flood risk by
restoring wetlands,533 without which the city would
faces losses from flooding amounting to about

1% of GDP.534 Increasing efforts to green low-
income neighbourhoods, while welcome, should
be carefully managed to avoid pricing out and
displacing residents.535

Local governments should work with
developers and civil society to ensure that
densification is accompanied by a sufficient
supply of climate-smart, affordable
housing. Proven strategies include fiscal support
for public housing programmes, comprehensive
protection for renters, legal requirements that
new residential developments include affordable
housing, and the formation of public land banks
and community land trusts to acquire properties
for redevelopment. Since the 1990s, Japan made
it easier to re-zone urban land, re-purpose office
sites for housing and construct taller apartment
buildings. The expanding housing supply has
meant that rents and house prices have risen at
much slower rates than in many Western cities.
Denver, Colorado, has been one of the most
proactive cities in the United States, creating

the Affordable Housing Trust Fund in 2015, a
revolving fund that offers finance to low-income
housing developers that is anticipated to grow

to US$150 million over the next 10 years.5° A

suitable regulatory environment can also ensure
that residential construction is climate-smart and
keeps pace with demand, including in smaller, high
growth and newly urbanising areas.5%

Box 25
People-focused Superblocks in
Barcelona

Barcelona is among Western Europe’s densest cities.>*
Although known for its rich culture and pleasant
cityscape, Barcelona struggles with air pollution, noise,
limited green space, social isolation and—increasingly—
climate impacts.”®? Up to 85% of the city’s area is
dedicated to private vehicles (including parking
spaces).>*°

Local authorities in Barcelona are tackling these
challenges with an innovative Superblock model,
piloted in the central neighbourhood of Eixample.>*
Eixample's widened, octagonal intersections were
meant as meeting squares, but many are now
utilitarian, unfriendly intersections dominated by
traffic. Barcelona seeks to revitalise these public
spaces. Superblocks will form mini-neighbourhoods,
typically comprising 12 blocks (400x400 metres) that
house 5,000—6,000 residents.>*? The Superblocks’
surrounding roads serve through traffic, but internal
roads are reserved for residents’ vehicles travelling
below 10 km/hr. This improves access and safety for
pedestrians and cyclists, as well as the quality of public
and green space.

Initial interventions in Eixample require minimal
infrastructure—mostly signage, road markings, and
street furniture. Future plans include permanent
installations like playgrounds, 300 km of new cycling
lanes (from today’s 100 km) and 23 new ha of car-free
space.’® In September 2017, Barcelona created the
newest Superblock on 40 acres in the El Poblenou
neighbourhood, and another five are planned by
2018.5* In addition to decreasing traffic by 21%,
the effort could also reduce emissions by as much as
75%.54
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Box 26
Green Spaces in Dense Singapore

Typically, the ranks of the world’s most liveable cities are topped by larger low-density cities, such as Sydney and
Vancouver, or smaller established cities, such as Vienna and Ziirich.>* A common exception is Singapore, which squeezes

8,155 people into every square kilometre.

One of the reasons for Singapore’s liveability is the provision of high-quality urban greenery throughout the city, thanks
to policies such as mandatory roadside plantings, which have ensured that trees have been introduced systematically with
enough growing space to provide substantial canopy cover. This creates a pleasant urban environment: Trees, parks, and
other green infrastructure help to reduce temperatures, filter air pollution, and mute street noise.**” Where permeable,
these surfaces can support storm water management as well as prevent overflow from combined sewers handling both
rainwater and sewage. Importantly, Singapore has focused on the distribution and connectivity of parks, not just on the
total area of parkland. Hundreds of kilometres of green, pedestrian park connectors mean that people have easy access to

green space despite higher density living.

Between 1986 and 2007, green cover in Singapore grew from 36% to 47%, despite a 68% increase in population,**® and
reduced average temperatures by between 0.5 and 5°C.>#° This builds resilience to climate change while also mitigating
GHG emissions as a drop of 1°C in air temperature lowers peak electricity demand by as much as 4%, which translates
into reduced energy consumption and emissions.>*° The government now requires property developers to replace any
greenery lost during construction and covers 50% of the costs of installing green roofs and walls on existing buildings,
spurring innovations to develop lighter and more robust rooftop and vertical greening systems. These systems are also
cheaper: The cost of greening fell from S$150/m2 to S$100/m2 in a two-year period.>>

2.B. House Proud: Provide
Sustainable and Affordable
Housing for the Urban Poor

Today, 330 million urban households currently lack
access to affordable, safe, secure housing—a number
that is projected to grow to 440 million households

by 2025.552 Whether, where, and how housing for
these people is built will determine the health and
employment opportunities of one in five urban
dwellers. These factors will also shape urban form and
function for decades to come, influencing emission
intensity and vulnerability to climate change and
disasters. Smaller, fast-growing cities in particular
have the opportunity to avoid sprawling, incremental,
inefficient and disaster-prone development in peri-
urban areas. Instead, governments can establish
policies and plans that will provide low-income urban
residents with climate-smart, affordable, efficient, and
well-located housing, served by basic infrastructure
such as piped water and sanitation (see also, Section
4.A). The challenge is to meet demand for housing and
services today while establishing spatial forms that
can underpin sustained economic development and
maximise resource efficiency in the longer-term while
also limiting the risks of climate change. (See also
Section 1.B on energy and building efficiency).

Evidence of the Benefits

Housing is an important asset to increase economic
security, especially for lower-income groups.552
Improving the quality of housing can improve the
productivity of home-based workers, who account
for a significant share of urban employment (14%

in India and 6% in South Africa) and are mostly
women.%* Safe and affordable housing could also
dramatically improve health outcomes for urban
dwellers by reducing the health costs associated with
everyday risks and catastrophic events. Flooding,
disease, pollution, and fire all impose a heavy health
burden that is disproportionately felt by low-income
urban residents;5% further, life expectancy for the
poorest 20% of urban residents hovers at around

55 years, compared to over 70 years for the richest
40%.5% Experience in Ahmedabad, India, illustrates
such health benefits as slum upgrading as more than
halving the incidence of severe water-borne disease.5”
Increasing the supply of climate-smart, affordable
housing would especially climate urban women, who
are twice as likely as men to face violence?>® and have
fewer capacities and resources to respond to shocks
and stresses.5
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There are significant opportunities to steer planned
investment in shelter and related infrastructure and
services towards low-carbon and climate-resilient
options. For example, in waste management, recycling
and composting require substantially less capital ] 2.0\
expenditure than landfill or incineration infrastructure. - i N
Using renewable energy and passive design to improve ' “e 4! . .
the energy efficiency of urban housing can enhance M L i il
resilience to climate change. Distributed renewable B - = R ““"“ y
energy generation (particularly photovoltaic solar T 5 X EY
or biogas) can be more economically attractive than
connecting to the grid and may also allow the state

to defer capital investments to maintain and upgrade
grids.5® For the very poorest, there is scope to improve
the availability and cost of low-carbon, local building
materials (such as bamboo or compressed earth
blocks) that could also enhance the durability and
resilience of self-build housing.

- ————

It is important that new housing stock is constructed
in places that help cities to achieve good density and R
resilient development, particularly by aligning spatial i e s -
and infrastructure planning in a sustainable way. Photo credit: Flickr: Visty Banaj
This could yield immediate fiscal savings: Higher
population densities offer economies of scale for
infrastructures® and service provision,5°? enabling
governments to reach more residents at lower

cost (see also, Section 2.A). To realise these gains,
governments will need to align land-use, housing, and
transport policies.’*s Complementary investments

in mass transit can effectively expand the supply of
urban land, thereby driving down housing costs while
cutting demand for transport energy. In Mumbai,

for example, the construction of feeder BRT systems
would make new housing settlements on the urban
periphery more financially viable to low-income
residents.?*4 In some cases relocation or retreat of
existing settlements will be required to move them out
of harms’ way.5% However, care must be taken not to
exclude or push poor residents to the peripheries of

with access to so-called improved water, namely
from public taps, boreholes, protected springs,

or other sources that do not necessarily provide
safe or reliable drinking water in crowded urban
contexts.5®” By applying a stricter classification

that would more reliably indicate a safe water
supply (such as water piped to a dwelling, yard
plot, or neighbour), an additional 80 million urban
Indonesians would be designated as slum dwellers.
Applying more rigorous standards to 10 of the

most rapidly urbanising countries suggests that
official figures may understate the number of people
living in slum conditions by at least 190 million
(Figure 14)—nearly equivalent to the populations of
Germany, France, and Spain combined.

cities. Strong public institutions are needed to achieve The urban infrastructure deficit is likely to increase

this. Ultimately, building housing and infrastructure in ~ with rapid urban population growth. Most of the

a coherent way today will be much more cost-effective projected growth to 2050 is expected in smaller

in the long-run, enabling cities to avoid retrofitting, cities, many of which are the least prepared to

relocating, and re-densifying in the future. manage such growth.5® Municipal authorities in
the most rapidly urbanising regions typically also

Challenges have the smallest per capita budgets (for example,

see Figure 12) and limited technical or institutional
capacities.’® These constraints make it difficult

for governments to address pressing development
needs, let alone shape urbanisation towards
resilient, compact, and connected forms.

About 881 million people live in slum conditions,
primarily in sub-Saharan Africa and Asia, according
to UN Habitat (see Figure 13).5°° These estimates,
however, understate the scale of the shelter deficit. In
Indonesia, for example, UN Habitat calculates that 277
million people live in slums. This excludes residents
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Figure 12
Cities in the Global North Typically Have Much Larger Budgets Per Capita Than Cities in the

Global South, Irrespective of Population Size.
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Note: Budget data represent years 2010—2016. Source:

Policy distortions can further reduce the supply

of urban land and housing and therefore increase
their costs. Combined with low per capita incomes,
increased costs keep many urban dwellers from
participating in formal property markets. However,
it is not solely economic factors that contribute

to the chronic shortage in affordable, decent,
formal housing. Discrimination in labour and

land markets and a lack of legal or political rights
means that the urban poor are vulnerable to abuse
and exploitation.5” As a result, informal shelter
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Beard et al. (2016).57°

markets have developed in many cities.5”2 In sub-
Saharan Africa, for instance, over 75% of all housing
stock is constructed informally.52 Conventional
urban planning, meanwhile, is often used to justify
the eviction of low-income urban residents from
well-located land.57 This perpetuates poverty by
reducing access to jobs, services, and amenities

and contributes to sprawling urban forms with all
their concomitant externalities, including increased
vulnerability of the poor to climate change and
disasters.
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Figure 13

Official Estimates of the Proportion of the Urban Population Living in Slums are Based on the
Number of Households Lacking Access to (i) Improved Drinking Water Sources; (ii) Improved
Sanitation Facilities; (iii) Durable Housing; and (iv) Sufficient Living Space.>’>

300

250

200

150

100

Ul
(@]

urpan sium ropuliauon at iviila-year (miions)

Nothern Sub-Saharan Latin Eastern Southern South-Eastern Western Oceania
Africa Africa America Asia Asia Asia Asia

and the

Caribbean

® 1990 @ 1995 @ 2000 ¢ 2005 @ 2010 @ 2014

Source: Coalition for Urban Transitions. Data source: UN Habitat.>”¢
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Figure 14
Underestimations of the Slum Population in Ten Rapidly Urbanising Countries.
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Note: This figure shows official estimates of the urban population living in slums contrasted to the number of people lacking access to
decent housing and basic services using more rigorous metrics: a piped water supply, a flush/pour latrine, durable housing and no more
than three people to a room.
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Accelerators

¢ Local governments can make serviced land
available to low-income households at
affordable prices and with occupancy rights.
This may need innovative titling arrangements
to manage the risk of sale and gentrification, for
instance, supporting collective tenure as the Baan
Mankong programme did in Thailand (see Box 27).
Local authorities and utilities should preferentially
extend trunk climate-smart infrastructure to low-
income neighbourhoods, as the per capita costs
of networked solutions (such as sewers) are much
cheaper than for individual solutions (such as septic
tanks). (See also Sections 4.A and 4.B on water and
resilient infrastructure). Involving local residents in
planning and implementation can also dramatically
reduce the costs of sustainable infrastructure
development. In Karachi, Pakistan, for example,
the cost of community-financed and managed
infrastructure came in at a quarter of the cost of
government-developed sewage systems.57

e National and local governments should
relax restrictions that constrain the supply
of low- and middle-income housing and put
in place enabling policies, that can unlock
investment. Building codes should be reformed
to permit smaller plot sizes, higher floor area
ratios, and support for incremental construction
to enable self-build housing, while also ensuring
it is climate-smart.58° In Windhoek, Namibia, for
example, this approach enabled the creation of
affordable, formal housing units by low-income
urban residents.5® Financial organisations can also
be created, supported, or mandated by governments
to provide low-cost microloans to formal and
informal households or communities. In Kenya, for
instance, the Akiba Mashinani Trust provides loans

with an annual interest rate of 10%, compared to
16% from commercial banks and 22.6% charged
by microfinance institutions, to pay for land
acquisition, greenfield housing development, and
in-situ slum upgrading.58

MDBs should collaborate with grassroots
organisations of the urban poor to ensure
that marginalised groups have avenues to
shape policy and programming. Ensuring that
connectivity, inclusivity, and resilience are at the
heart of urban planning processes will be essential
for resilient, prosperous cities. Community-based
organisations, such as those federated within
Shack/Slum Dwellers International and the Asian
Coalition for Housing Rights, can construct housing,
co-produce infrastructure, and shape urban land
use in an inclusive and environmentally efficient
way.5®3 MDBs and development agencies can
empower these organisations by providing bridging
capital and project management expertise and by
fostering relationships with commercial banks

and other private investors.5*+ This assistance

can unlock substantial public and private capital,
including mortgage finance, to scale affordable
housing projects. For example, community
engagement is key in a number of ADB projects
supporting urban redevelopment and services in
Ulaanbaatar, Mongolia, including a pilot on green,
affordable housing which is co-financed by the Green
Climate Fund and will be driven in part by private
investment. These projects are using community
development councils to advise on project
implementation and increase community-based
monitoring and control over service provision.5®s
Engaging early with public and private stakeholders,
from governments to local businesses, potential
investors and community-based organisations, will
help to ensure projects are bankable.5
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Box 27
Improving Housing Conditions in Urban Thailand

Between 2003 and 2010, the Baan Mankong programme in Thailand improved the housing security and conditions

of over 80,000 households across 249 urban areas.>®” The programme channels government funds, in the form of
infrastructure subsidies and soft housing and land loans, directly to poor communities, which plan and carry out
improvements to their housing, environment, and basic services themselves. In most cases, communities pursued in situ
upgrading, secured legal tenure and connected to water and sewage systems. The programme also enabled communities
to relocate to reduce their exposure to environmental hazards, which was critical, given the 13 million people affected by

the 2011 floods in Bangkok.

The Baan Mankong programme was introduced and coordinated by the national government, which established
a revolving fund to provide housing loans with subsidised interest rates and long repayment periods, as well as
infrastructure subsidies to low-income residents living in informal settlements.>%8

The programme established a unique city-scale approach to slum upgrading, integrating low-income households into
the social and physical fabric of the city. Local governments worked with low-income communities to secure legal
tenure in their existing settlements or nearby parts of the city, using a combination of new planning permissions,
leasing arrangements, land-sharing with formal land owners, and cooperative land titles.>®” The programme emphasised
collective approaches to planning and upgrading, which helped build social capital and capabilities within low-income

neighbourhoods.

The fund was initially capitalised with public capital but is now substantially resourced through private banks and
loan repayments.>® The total public investment of less than US$100 million,*! translated to less than US$1,250 per
household, further reinforcing the cost-effectiveness of community-driven upgrading, compared to conventional

approaches.

The programme is still running in Thailand, and key features, such as the revolving fund and community-led upgrading
processes, have been adopted in over 200 urban areas across Cambodia, Nepal, the Philippines, and Sri Lanka.>%?

2.C All Aboard: Shared, Electric,
Low-Carbon Transport

Urban dwellers need transport to access jobs, services,
and amenities. However, urban transport networks
are often not convenient, flexible or affordable. Where
they already exist, many struggle to keep up with
increased ridership or maintain aging infrastructure.
Existing urban transport systems are also responsible
for over 11% of total global energy use—equivalent

to about double the entire energy consumption of
Africa®3—and about 18% of global CO, emissions.?*
Where urban areas and transport systems are yet to
be built, planning needs to embrace public and non-
motorised transport.5%

The more private cars there are on city roads, the
greater the costs associated with air pollution, noise
pollution, congestion, traffic accidents, and sprawl.
In 2010, OECD countries incurred health costs of
US$1.7 trillion from transport-related air pollution.5°

Air quality is even worse in cities of the global

South, where as much as 90% of air pollution can be
attributed to cars in some cities.?” Dependence on
private cars also leads to more road crashes (which
costs up to 5% of GDP in developing countries)>*® and
more congestion (which costs 5% of GDP in Beijing,
Sao Paulo, and Bangkok).5%°

Urban form and transport modes must shift for cities
to meet 21st century challenges. Larger cities in North
America and Oceania have typically invested heavily
in car-based transport systems, with much urban
land used for roads and car parks. Counterparts in
Europe and Latin America are more likely to have
well-developed public transport systems and cycling
networks. In urban Africa, widespread poverty means
that a large share of trips continue to be made on
foot. Asian cities are more varied, but the trend is
towards increasing dependence on private cars and
commensurate urban sprawl. Historical patterns of
and behavioural preferences for different types of
urban transit continue to determine how people move
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around cities today, as well as the strategies available that swaths of new urban infrastructure will soon be

to cities to enhance accessibility and decarbonise built, particularly in the developing world, offering

transport. However, rapid population growth means opportunities to leapfrog directly to active and shared
transport modes.

Modal Share for Five of the Ten Largest Cities in Each Region, Divided into Non-motorised
Transport (Walking and Cycling), Public Transport, and Private Motorised Options.
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Evidence of the Benefits

In the near-term, investing in low-carbon transport
infrastructure creates more jobs than those in car-
based systems. A review across 11 American cities
found that about 50% more jobs were generated by
investments in cycling projects than road projects, with
pedestrian projects averaging between the two.®* In
the longer term, net economic savings from reduced
transport-related energy expenditure are estimated

at US$10.5 trillion between 2015 and 2050.°°2 These
gains would be largely enjoyed by the urban poor:

The average urban resident spends as much as 16%

of household income on transport, while the under-
served resident spends up to twice that share of
income.®*3 Results from the E3ME modelling analysis
undertaken for this Report indicate that under a
scenario of accelerated EV uptake, there would be an
increase in employment in the motor vehicle sector
engaged in EV production of half a million people
globally by 2030 relative to baseline. This is associated

Box 28
Medellin’s Cable Car

with a larger value of the sector’s GDP from higher
sales relative to the base case. Under this scenario,
reductions in air pollution could save 385,000 lives
globally in 2030.%°4

Overall health and energy benefits from improved
pedestrian and cycling amenities could recoup more
than five times the initial investment cost.®° The
transition to walking, cycling, and public transport
would particularly benefit low-income groups (see,
for instance, the example of Medellin, Box 28), who
are less likely to own cars but are more likely to be
the victims of traffic accidents and to live and work
in polluted areas.®® It is important that new transit
infrastructure is designed in ways that ensure the
safety of women and other potentially vulnerable
groups.®”” Harassment and physical abuse on public
transport®® has meant that poorer women lose out on
economic or educational opportunities, while those
who can afford to, switch to private car options.

Medellin, Colombia, sits in a valley, bordered by steep mountainsides that hold the favelas. These informal settlements
were notoriously violent during Colombia’s drug wars in the 1990s and are still among the city’s poorest neighbourhoods.
Traveling to the city centre took several treacherous hours on foot or depended on infrequent and unreliable buses.¢*?
This made it difficult for residents to access jobs, education, and other services.

Since the mid-2000s, Medellin’s favelas have seen a transformation, much of which is credited to the installation of

a cable car system. Opened in 2004, a network of nine cable car lines brings favela residents down the hillsides in 25
minutes for US$0.60.1° About 30,000 favela residents use the system daily,é'* doubling residents’ access to employment
opportunities.®*? Strikingly, neighbourhoods with cable cars experienced 66% fewer homicides in 2012 than comparable

neighbourhoods without them.¢*?

Challenges remain, including improving the accessibility of the cable cars to all favela areas (walking and queuing times
can exceed one hour at peak); their vulnerability to electricity outages; and their limited usage by women, children, and

the elderly or infirm.4

Given their ability to connect hilltop areas to lower central zones cheaply and with less disruption to existing land uses,
cable cars are growing in popularity.¢*> Several other urban cable cars projects are operating in Latin America (Rio de

Janeiro, Caracas, Guayaquil, Santo Domingo, La Paz, and Medellin), Asia (Yeosu, South Korea, Taiwan, Hong Kong), Africa
(Lagos, Constantine), and Europe (London, Koblenz, Bolzano). The World Bank estimates that they cost US$10-25 million
per km and can carry 1,000—2,000 passengers per hour in each direction, which compares favourably to BRT systems.¢%¢
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At the same time, improving cycling and walking
infrastructure through low-cost interventions—such as
investing in street lighting, segregating cycle lanes and
bike parking, and separating sidewalks and pedestrian
crossings—can quickly recover public investments
through health savings. For instance, if a quarter of

all trips in European cities were by bike, the region
could prevent 10,000 premature deaths each year.®”
More than 500 cities have constructed bicycle share
schemes in the last 20 years.®® Cities could draw from
the experience of Rwanda’s capital, Kigali, which has
constructed an elaborate network for pedestrians
including car-free streets—or Vienna, Austria, which
has installed additional lighting to make walking at
night safer for women.®

Challenges

Public transport infrastructure comes with significant
challenges at both institutional and financial levels.
Mass transit typically requires substantial capital
expenditure, and cities in the developing world

tend to have limited fiscal autonomy and a narrow
resource base, and are often dependent on sale of
publicly owned land to developers to raise revenue.®°
Additionally, governments may adopt high discount
rates or use narrow cost-benefit analyses, which
means that they do not always account for the long-
term economic returns associated with transport
investments, such as reduced expenditure on fuel and
improved access to opportunities or agglomeration
economies.

Effective land-use and transport planning are essential
to construct compact and connected cities. However,
many governments lack the technical or institutional
capacities to design, construct, and operate public
transport systems or to integrate transport with land-
use planning.®** Acquiring land for transport routes

is typically expensive and complicated, especially in
more established cities. If not managed carefully, land
acquisition can lead to the displacement of informal
settlers along proposed transport corridors.

Electrification of the transport sector has the potential
to reduce GHG emissions and local pollutants®2? and
would likely require less radical changes to the built
environment than a modal shift away from private
cars to public or non-motorised transport. However,

a transition to EVs will require substantial investment
in grid capacity and charging infrastructure (see, for
instance, China’s example in Box 30). Achieving the
full mitigation potential of GHG emissions and other
air pollutants from electrification will also depend on
shifting rapidly to renewable electricity sources to avoid
trade-offs (Figure 15),°23 and this effort will require
transit agencies to coordinate effectively with utilities
and energy agencies.

In addition to the institutional and financial
challenges, modal shifts and the electrification of the
transport sector require behavioural changes from

city dwellers themselves. Given historical patterns of
transport, costs, and the private benefits that can come
with urban sprawl (increased privacy, space, access to
amenities, etc.), transport preferences can be difficult
to change rapidly.




Figure 16
The Mitigation Potential (MtCO,e) Associated with Varying (1) the Share of Low-carbon
Sources in the Electricity Mix and (2) the Levels of Electrification of Transport Modes in 21

M
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Source: Westphal and Kennedy (forthcoming).¢*

Accelerators
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Local governments should prioritise
investments in active, non-motorised, and
shared transport and disincentivise the
use of private vehicles. This will help avoid
'green congestion' or 'electrification of congestion'
and favour the expansion of pro-poor mobility
networks. Low-cost interventions, such as street
lighting, segregated cycle lanes, bike parking,
separated sidewalks, and pedestrian crossings,
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can make walking and cycling more attractive and
safer, especially for women. Bicycle share schemes
have proliferated over recent decades. Kigali®®s and
Vienna®*® are exemplars in terms of pedestrianising
and making walking at night safer for women.
Complementary policies can be adopted to deter
car use. Stockholm, Singapore, Milan, and London
have adopted congestion pricing,®?” while Nanjing
Road in Shanghai, Broadway in New York, and
Jalan Sudirman in Jakarta are car-free spaces.
Reducing the availability and increasing the cost of
parking spaces has proven highly effective in many
European cities in incentivising non-motorised
transport use.2®



State and local governments should
accelerate the deployment of land value
capture (LVC) instruments to finance new
transit-oriented infrastructure, enabled
by national governments. LVC instruments
allow governments to capture a proportion

of the uplift in land and property values
associated with public investments. The use of
LVC instruments at the local or regional level
typically needs to be enabled by constitutional,
statutory, and policy frameworks created by the
national government.®* LVC instruments have
been used in such diverse cities as Bogota, Hong
Kong, Hyderabad, and Tokyo,%° but they remain
under-utilized in the developing world (see Box
46 on LVC in Morocco). In Hong Kong, the “Rail
Plus Property” LVC model has allowed the Mass
Transit Railway (MTR) operator to capture the
increase in property values along transit routes
to fund railway maintenance and expansion. The
government grants development rights around
railway stations and depots to the MTR operator,
which then builds properties in partnership with
private developers. MTR receives a share of the
profits from these properties, which it uses to
cover their capital and operating costs. MTR is
77% owned by the government, which received

a financial return of about US$18 billion on its
investment between 1980 and 2005.%3"

Central governments should coordinate
with national and local planning, energy
and transport agencies in order to
support the electrification of transport.
This might entail planning, procuring battery
electric public transport, and financing in
charging infrastructure, as China has done
through its New Energy Vehicle programme (Box
30) or incentivising EVs through subsidies or
low-emissions zones in cities like in Norway and
the Netherlands.®2 This should be accompanied
by city-led pilots and targets for electrifying
public fleets, as Bogota has done by replacing
diesel buses with electric or hybrid buses. To
deliver the full climate and air quality benefits,
governments and utilities must increase the
capacity and reduce the carbon intensity of

the electricity grid. At scale, electrifying the
transport sector could mitigate 7% of global
GHG emissions,3 roughly equivalent to India’s
share of global emissions.3+

MDBs and development agencies should
support governments, particularly in
low-income and lower middle-income
countries, to maximise financing and
increase technical assistance to accelerate
the development of public transport in
cities. Mass transit must be tailored to local
contexts and constraints, as with Nigeria’s

Lagos BRT-Lite system (Box 29) and Colombia’s
Medellin Metrocable (Box 28). While eight MDBs
have committed to provide more than US$175
billion in finance for sustainable transport over
this decade (2012—2022), road projects still
dominate their investments.®35 The MDBs need
to shift more investment to sustainable urban
transport and planning. An example is the ADB's
US$35 million loan to co-finance a bus rapid
transit system and other transport innovations—
from paid parking to better pavement for
improved walkability—in Vientiane, Lao PDR.%3¢
MDBs and development agencies also bring
substantive expertise in context-specific planning
and construction in ensuring gender-sensitive
and climate-resilient transport provisioning and
in helping local agencies to procure equipment,
operators, and digital technologies. DFIs can also
play a key role in working with governments to
manage early project risk to crowd in finance from
private sources.%3”




Box 29
Lagos BRT “Lite”

With a population of 21 million, Lagos in Nigeria is the largest city in Africa and the seventh fastest growing city in the
world. Like many rapidly growing cities, Lagos’' economic growth and development has been hampered by its transport
system. Chaotic, slow, and unreliable, transit in Lagos has been dominated by thousands of yellow mini-buses called
Danfos. In 2008, Lagos became the first African city with a BRT.

Lagos’s 'BRT-Lite' opened on a 22 km,$3 65%-segregated route with three terminals.6% At just US$1.7 million per km, it
cost a fraction of the US$6 million per km average of premium BRTs. The public transport operator, LAMATA, dropped
features like level loading and fancy stations that did not fit Lagos’s budget, enabling them to recoup their investment in
just 18 months.®*° LAMATA was also able to secure substantial private investment: Private operators directly procured
100 new buses and leased a further 120 buses from a state-owned company.*!

As of 2017, the Lagos BRT-Lite’s 300 buses carry 200,000 passengers daily, with an average journey of 30—55 minutes. This
is a time saving of 30% on average,**> complemented by reduced transport expenditures of as much as 31% for low-income
households along its route. Along its corridor, the Lagos BRT-Lite carries 25% of commuters while accounting for only 4% of
vehicle traffic. Road accidents have decreased significantly since its construction,*® and the project generated 2,000 jobs. A
final benefit: Carbon emissions are down by as much as 13% along the corridor, and particulate matter reduced by 48%.*

Box 30
EVs Taking Hold in Chinese Cities

Chinese cities are at the forefront of transport electrification, thanks to clear policies and generous subsidies provided
by the national government. China’s ambitious efforts have, in part, been motivated by severe air pollution—up to 70%
of Beijing’s emissions come from transport, and some cities experience up to 129 days of emergency-level smog each
year—as well as by climate mitigation targets and the opportunity to benefit the economy by capturing a growing share
of a valuable new manufacturing sector.®*

The national government invested over US$7 billion across every stage of the EV lifecycle.®* This effort started in

2009 with the “10 cities, 1000 vehicles” programme, involving large-scale pilot projects electrifying public fleets with
predictable driving patterns (such as buses, garbage trucks, and tax