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INTRODUCTION
The threats of global climate change, energy security,

and human health present a major challenge to glob-
al development, but are also reasons to re-envision
our approach to innovation and energy technologies.
Re-envisioning sustainable development for the 21*
century therefore requires more than environmen-
tally benign economic growth—instead, it requires
a broadening of clean energy entreprencurship and
innovation to encompass new regions, new technolo-
gies, and new approaches. For example, new centers
of energy innovation in emerging economies and de-
veloping countries can become a fount of new ideas,
approaches, and engineering solutions necessary to
address climate change. With innovative capacity and
technological expertise expanding in this way, the
major obstacles to technological development are
now institutional—access to capital and financing,
access to markets, market transformation, and the
integration of entrepreneurial risk takers with tech-

nical experts.

In this framing, green growth provides a route to-
ward recasting our energy economy to be sustainable
while simultancously encouraging new industries and
economic diversification. In this sense, green growth
recognizes the integration of long—terrn strong eco-
nomic and environmental performance and the pro-
motion of new ideas, transformational innovations,
and state-of-the-art technology. The energy sector
poses a particular challenge in the context of green
growth given the energy-dense fossil fuels and re-
lated infrastructure that continue to dominate the
energy system. New sources of alternative energy
must therefore be deployed at a pace, scale, and cost
beyond that of the industrial revolution of the 19
century. Without such decisive action, energy-relat-

ed carbon emissions could double by 2050.

ELEMENTS OF GREEN
GROWTH FOR ENERGY

Like the familiar concept of sustainable development,
“green growth” is a concept often discussed, but whose
details are nebulous. Many observers agree that green
growth is a good and appropriate pathway for diverse
economies and invoke it as a proper future route to-
ward a low-carbon world. Translating this goal into pol-
icy, however, requires more precise language. We here
propose a four-part approach to establishing a green

growth agenda for the energy economy:

° Energy innovation. Innovation is at the root
of all technological change and encompasses pro-
cesses from basic research to commercialization
of technologies. Any serious attempt to trans-
form global energy use requires the technological
building blocks created by the innovative process.
Policy should encourage this innovation, recog-
nizing the diversity of entrepreneurial cultures
globally and secking to focus the different ideas,
experiences, and local needs of each place toward
establishing new and transformative approaches

to providing energy services.

e Energy integration. While new technologies
are essential, sometimes the integration of mul-
tiple existing technologies for an existing need
is sufficient. As one example, this “mundane sci-
ence” approach has been applied successfully by
integrating lower-cost LEDs, rechargeable bat-
teries, and small solar panels to create a lighting
technology for development that is simple, inex-
pensive, and robust. Integrated technologies can
benefit from market confidence so policy can play
arole in ensuring transparency and quality in the

early stages of diffusion.

e Energy implementation. Because of iner-
tia and inherent subsidies in many economies,
clean technologies are often at a market disad-
vantage relative to conventional technologies,

even though they may be less costly when exter-
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THE G-20 COUNTRIES hold 66 percent of the world’s population, produce 90
percent of global GDP, and emit nearly 80 percent of global greenhouse gases.'

As such, these countries constitute the global leadership for green energy.

nalities are included. Many existing technolo-
gies could therefore be utilized more frequently
without any economic loss to society, and policy
can encourage this in many ways. Carbon pric-
ing is one route, but minimum standards, label-
ing, and other regulatory incentives can help
bring existing technologies off the shelf and into

widespread use.

e Energy transformations. The goal of green
growth for energy is the fundamental rework-
ing of energy economies over a decadal tim-
escale, while realizing benefits to the local
economy. For this goal to be realized, though,
signals to the private sector must be, to use
Stern’s phrase, “clear, credible, and long term.”
Studies of past energy transitions show that
consistency in policy is one of the primary fac-

tors underpinning success.

CHALLENGES

Governance & Investment

Several key challenges surface when evaluating the in-
tegration of energy into a green growth framework,
especially one needed to address the consequences of
climate change due to increased emissions. Interna-
tional climate negotiations have led to mostly voluntary
incremental steps insufficient to return greenhouse gas
concentrations to pre-industrial levels. No clear glob-
al system of governance has arisen to address climate
mitigation or adaption, yet such a threat requires co-
operation on a global scale, for neither costs, impacts,

or resources are evenly distributed. The G-20 countries

hold 66 percent of the world’s population, produce 90
percent of global GDP, and emit nearly 80 percent of
global greenhouse gases.' As such, these countries con-

stitute the global leadership for green energy.

Unfortunately, uncertainties in global climate gover-
nance after Copenhagen have reduced market predict-
ability, which limits investment in alternative energy
technology. Coupled with the recent global economic
recession, limited capital has been available for energy
innovation. G-20 countries did employ spending pack-
ages to stimulate the economy, but only a small per-
centage was applied to green initiatives.” This forgone
opportunity only perpetuates the gap between govern-
ment declarations on climate action and actual practice.
To successfully mitigate and adapt to the effects of cli-
mate change by 2050, an estimated USD 46 trillion is
required, or around USD 1 trillion a year.’ Within that,
investments in sustainable energy must increase more
than two-fold, to exceed USD 500 billion per year, if
CO2 emissions are to peak by 2020 and keep the rise

in global average temperature under 2 degrees Celsius.*

In Copenhagen, developed countries pledged USD 100
billion in international support for both mitigation and
adaptation by 2020. This will come from a variety of bi-
lateral, multilateral, and private sources. The countries
also agreed that part of this funding would be channeled
through a Green Climate Fund (GCF). In Cancun, a
Transitional Committee made up of developing and de-
veloped countries was tasked with designing the GCF
based on an agreed framework, and work is underway.®

The GCEF should be designed to use scarce public funds
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to support ambitious country strategies and policies
that provide the enabling environment that supports the
needed energy transition, while providing funding to
reduce costs and risks of investments. The GCF should
also aim to leverage private finance in ways that deepen
domestic capital markets for clean energy investments.
This is particularly important since private capital will
ultimately be needed to finance the scaling up of the

energy transition.

Mitigation Policy, Technology,

& Fossil Fuel Subsidies

Bolstering the level of green energy investment relies
on clear and stable market signals, including consistent
and comprehensive carbon pricing or other market in-
struments that account for externalities. Current mech-
anisms permit a great deal of uncertainty around future
prices and at present no global system prices carbon ap-
propriately. Such poor signals provide only inadequate
incentives for the development and adoption of green
energy innovations. The challenge for G-20 countries
will be establishing stable markets for green innovation
that will enhance efficiency and lower the cost of ad-

dressing climate impacts.

Many viable solutions in green energy face their own
challenges. For example, questions about the prospects
of nuclear expansion have been raised because of the
problems at Fukushima. Germany, in particular, is de-
termined to end its nuclear program by 2022. First gen-
eration ethanol has proven to be costly when not based
on sugarcane, and second generation biofuels have not
yet proven commercially viable. Greater work is needed
to identify technology solutions for large-scale (and dis-

tributed) energy transitions.

Current energy policies also present challenges for
green growth. Specifically, fossil fuel subsidies work
against the host country by hindering the implementa-

tion of green energy innovation and exacerbating car-

bon pollution. In Indonesia, for example, subsidies re-
duce investment in new infrastructure and production
processes and lock-in inefficient technologies. The over-
consumption of cheap energy increases dependency on
imports and makes public spending more vulnerable to
shifts in global energy. Finally, fuel consumption cor-
relates with income so that high-income groups primar-
ily feel the benefits of cheaper energy, while the cost is

spread across the whole population.®

In Pittsburgh, the G-20 agreed to phase out and ra-
tionalize over the medium term inefficient fossil fuel
subsidies while providing targeted support for the
poorest. Leaders stated, “Inefficient fossil fuel sub-
sidies encourage wasteful consumption, reduce our
energy security, impede investment in clean energy
sources and undermine efforts to deal with the threat
of climate change”.” This was reaffirmed in Seoul
where leaders agreed to “rationalize and phase out
over the medium term inefficient fossil fuel subsi-
dies”.® Global estimates of subsidies to fossil fuel con-
sumption in 37 developing and emerging economies
amount to USD 557 billion in 2008 and USD 312 bil-
lion in 2009,° the majority of which—up to USD 250
billion—coming from G-20 countries." Rescinding
these subsidies frees funds for green investment, and
OECD analysis suggests that most countries would
record real income gains as much as 4 percent from
unilaterally removing their subsidies, in addition to a
10 percent reduction in emissions by 2050 compared

to business-as-usual."

Energy Demand & Access

The largest challenge facing energy in a green econo-
my is increasing access to energy services, a task linked
to reducing poverty, and improving human health and
environmental quality. On the current trajectory,
world primary energy use is expected to rise by over
54 percent by 2010," requiring USD 33 billion per

year to ensure universal access to electricity.” Over
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three-quarters of this demand is anticipated in non-
OECD counties, where energy directly affects access
to clean water, sanitation, food security, and impor-
tant social institutions, jeopardizing the achievement
of the Millennium Development Goals. Globally, ap-
proximately 1.5 billion have no access to electricity,
and another 1 billion can only access unreliable elec-
tricity networks. These groups partly constitute the
3 billion people who rely on traditional biomass for
cooking and heating." Developing, energy-poor coun-
tries in particular must expand access to reliable and
modern energy services if they are to reduce poverty
and improve the health of their citizens. Green growth
policies should reduce such vulnerability to livelihood,
while increasing productivity, enhancing competitive-

ness, and promoting economic growth.

The Seoul Consensus included agreements to address
infrastructure deficits in the developing world, support-
ed by a plan of action." For countries with critical en-
ergy access needs, multiple strategies will be needed to
address this problem at scale. These include investment
in grid-level solutions, but pushing toward low-carbon
alternatives such as hydro and newer forms of renew-
ables (wind, solar and geothermal) while investing in
regional energy grids and microgrids. Examples of sup-
port include the Climate Investment Fund (CIF) con-
cessional financing for the introduction of wind and so-
lar generation in South Africa, and proposed programs
in Kenya and Ethiopia under the Scaling Up Renewable
Energy Program, a pilot program also under the CIF.
More broadly, leaders in Africa, supported by the Africa

Infrastructure Consortium that now includes all mem-

bers of the G-20, are focusing on a strategic regional
energy investments. Financing for project preparation
is now a key bottleneck, as are incentives to promote
lower-emission alternatives for generation. A scaled up
Project Preparation Facility for Regional Infrastructure
in Africa, which builds on good but underfunded fa-
cilities managed by the African Development Bank and

others, should be considered.

While these initiatives will meet the needs for develop-
ment and growth, particularly in urban settings, more
needs to be done to meet the needs of rural popula-
tions, and to reach the poorest. Opportunities to move
to forms of distributed energy through mini-grids pow-
ered by renewables are underexploited. In addition,
more needs to be done to reach the poorest, building

on examples of promising initiatives.

Two such initiatives have focused on finding sustainable
and economically productive means to deliver light-
ing services to the poorest. The Energy and Resources
Institute (TERI) began “The Lighting a Billion Lives”
campaign in India with twin objectives: to bring solar
lanterns and charging stations to poor rural house-
holds that lack electricity as a non-polluting means
of night illumination, and to make such service self-
sustainable. The initiative connects a number of com-
munity-based organizations, self-help groups, capacity
building organizations, and local NGOs with defined
roles at regional and local level, apart from product
partners and energy service companies. Displacing
kerosene and paraffin lanterns with solar lighting de-

vices provides better illumination and smoke-free

G-20 LEADERS STATED, “INEFFICIENT FOSSIL FUEL SUBSIDIES encourage

wasteful consumption, reduce our energy security, impede investment in clean energy

sources and undermine efforts to deal with the threat of climate change”.
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indoor environment for household work and educa-
tion, improving opportunities for livelihoods both at
the individual and village levels. In another example,
Lighting Africa, a joint IFC and World Bank program,
launched a campaign to change from fuel-based to so-
lar lighting by targeting businesses and rural parts of
Kenya, where about 80 percent of the population is
without access to a public electricity utility and must
rely on kerosene, candles, or wick sticks. The edu-
cation campaign teaches how modern, solar lighting
can improve health, increase household savings, and
provide better illumination in their homes, schools,
or businesses. Rental schemes and loans from micro-
finance institutions also help make solar lighting more

affordable for rural households and businesses.

USING PUBLIC SUPPORT TO
ACCELERATE THE INNOVATION
AND THE ENERGY TRANSITION

Examples from past energy transitions show that re-
source endowment is not nearly as important as con-
sistent policy and the right pre-existing matrix of tech-
nologies, industries, and expertise. Brazil’s biofuels
industry owes its existence to government decisions to
utilize and support the historical sugar industry in that
country. Denmark’s wind industry derived from deci-
sions to invest heavily in building local capacity and the
determination to provide long-term payments for wind
energy. Germany and Japan became the world’s leading
solar producers not because of their particularly sunny
locations but because they made investments in solar

research, and with the support of their domestic indus-

tries were able to provide public support for purchasing
PV electricity even when it was more expensive than

existing generation (externalities excluded, of course).

Experience has shown that successful energy transitions

exhibit the following characteristics:

1. Long-term commitment to incremental

changes

2. Shared public-private vision to weather
difficulties

3. Public support at all stages of Research and

Development

4. Specialization to facilitate knowledge

clustering

5. Resource levels do not determine the suc-

cess of a new industry

6. Successful strategies that reflect the social
and political context

These six elements provide some guidance on how to
move forward with new green growth strategies, but
on their own may be insufficient given different gov-
ernance and economic situations across the world. As
such, it is worthwhile examining more recent examples
to see how public policy and financial support for inno-

vation might work in newer contexts.

Public Financing for Energy Innovation
There are many examples of government grants and

capital subsidies for energy innovation. In Austria,

EXAMPLES FROM PAST ENERGY TRANSITIONS show that resource endowment

is not nearly as important as consistent policy and the right pre-existing matrix of

technologies, industries, and expertise...Denmark’s wind industry derived from decisions

to invest heavily in building local capacity and the determination to provide long-term

payments for wind energy.
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three programs—the Factory of Tomorrow, Energy
Systems of Tomorrow, and Buildings of Tomorrow—
offer grants for early research, concept, commercial
research, development, and demonstration for a total
of EU 75 million. The Sustainable Public Procurement
Programme’s Energy Research Subsidies (EOS) in the
Netherlands provide a similar R&D grant scheme with
EOS NEO (small projects), EOS Long-term Research,
EOS IS (Innovative Collaboration Projects) and EOS
Demonstration. In 2009, Korea launched its “Green
New Deal”—a USD 38 billion stimulus package, of
which nearly 80 percent targets green growth initia-
tives. The Korean government committed 2 percent
of GDP to green growth projects, including green in-
frastructure and research and development of green
technologies. The aim is make Korea a low-carbon so-
ciety focused on quality-oriented growth in renewable
energy, ultimately cutting emissions by 30 percent

from business-as-usual by 2020."

International R&D Support

International R&D support has been a pivotal tool
in bolstering energy innovation in lesser-developed
and emerging countries. Many initiatives are under-
way to support developing countries in the develop-
ment of low-emission strategies and policies. These
include programs under the recently created Global
Green Growth Institute; bilateral programs such as
the Low-Emissions Development Strategy support
from the United States; multilateral programs such
as those being carried out by the Clean Energy Min-
isterial (CEM), the International Renewable Energy
Agency (IRENA), the Energy Sector Management
Assistance Program (ESMAP), and support from
foundations. A High-Level Dialogue on Low-Emis-
sion Development Policy was launched in Washing-
ton in July 2011 convened by the World Bank, UN
Energy, the Clean Energy Ministerial, the Govern-
ments of France, Mexico and South Africa, and Cli-

mate Works. This dialogue focused on ways to scale

up knowledge sharing and coverage, and impact. A
number of collaborative mechanisms are being con-

sidered and should be encouraged.'

The Clean Energy Ministerial, for example, launches
‘opt- in’ technology initiatives involving middle in-
come and emerging countries. Its flexible process
and focus on operational efforts means it lends it-
self to information sharing, priority setting, and
coordination. For example, the Clean Energy Solu-
tions Center is collecting and disseminating lessons
learned with policy to drive clean energy innovation
in many member countries. In addition, the Multilat-
eral Solar and Wind Working Group is developing an
international atlas of solar and wind resources, and
the Carbon Capture, Utilization and Storage Action
Group is creating an international strategic plan to
overcome the barriers to demonstration at the com-

mercial scale.

RECOMMENDATIONS
The four-part approach to establishing a green

growth agenda for alternative energy presents both
domestic and multilateral opportunities to foster an
environment where multiple solutions can be forged

to solve climate change.

e Energy innovation. There must be a change
in domestic investment founded in fiscal and
regulatory policies. Direct government invest-
ment into green energy infrastructure and
innovation over the medium and long term
generates certainty, catalyzes larger flows of
private sector resources, and establishes a pre-
dictable market for scale-up. The United Na-
tions Environment Programme, in particular,
has called on the G-20 economies to engage in
a Global Green New Deal by investing at least
1 percent of GDP into green economic sectors,
to include energy efficiency, renewable energy

technologies, and sustainable transport.'
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COUNTRIES SHOULD TAKE ADVANTAGE of existing alternative energy
technologies—wind, solar, hydro, bio, geothermal, nuclear, etc.—by integrating

them into their current energy systems.

The UNEP Global Green New Deal also high-
lights the use of international policy architec-
ture to boost direct investment and financing
in non-G-20 countries through aid and tech-
nology and market development.”” Climate
agreements—Ilike those that may arise out of
the COP 17 in South Africa—should comple-
ment independent domestic efforts and focus
specifically on global funding mechanisms
that can secure the predictable and sustained
financial flows required by developing coun-
tries. Systematically enhancing the absorptive
capacity of less-developed countries through
financing and long-term institution build-
ing will ensure the successful innovation and
adoption of appropriate energy technologies.?'
As part of this approach, the G-20 should call
for the Green Climate Fund to be designed to
promote the energy transition by supporting
ambitious country programs while deepening

private capital markets.

Energy integration. Countries should take
advantage of existing alternative energy tech-
nologies—wind, solar, hydro, bio, geother-
mal, nuclear, etc.—by integrating them into
their current energy systems. Deploying these
technologies—Ilarge or small scale, concen-
trated or distributed—will ultimately increase
access, reduce emissions, and buffer against
ﬂuctuating energy prices. Domestic measures
must coordinate with global initiatives to sup-
port energy innovation and market transfor-
mations in countries with varying degrees of

demand and capacity. As higher income nations

successfully implement new technologies, they
are more able to facilitate integration in lesser-
developed nations—a process that would ben-
cfit from a coherent international regime that
promotes technology transfer through existing
multilateral organizations—e.g. patent pools
and knowledge networks through the UNFCC.
There are significant opportunities for South-
South transfers in addition to the North-South
exchanges, since these nations may have imple-
mented energy technologies better tailored to
the needs of developing countries. China, for
example, single-handedly accounts for three-
quarters of the climate-mitigation transfers
from OECD to non-OECD countries.?*?

Energy infrastructure and services programs in
lesser-developed countries and regions being
supported by the G-20 under the Seoul Con-
sensus should aim to address serious energy
access imperatives, but should also proactively
support a move to a low-carbon trajectory, to
prevent locking these countries into a fossil
fuel future. This will require using internation-
al public funds for project preparation, as well
as to lower project costs and risks so that these
can compete in the market with higher emis-

sion alternatives.

Energy implementation. Successful de-
ployment of proven technologies requires the
correction of domestic market failures, namely
perverse subsidies, which disincentivize ef-
ficient use of resources and lower the cost of
pollution. Unilaterally revoking all fossil fuel

subsidies, establishing a carbon tax regime,
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and mixing price-based and other instru-
ments can increase competition and returns
on green investment and innovation and close
the gap between private economic gains and
social benefits. Such policies must effectively
price environmental externalities and place
a premium on inventiveness and efficiency.
Models predict carbon pricing will reduce the
pace of economic growth by only a few per-
centage points of real GDP by 2030, but can
boost employment when revenues are used to
reduce taxation on labor and business.?* Taken
together with domestic stimulus and green in-
vestment, more opportunities exist for growth
than are lost in an energy transition. The Pitts-
burgh and Seoul agreements to phase out fossil

fuel subsidies should continue to be a priority

for the G-20.

Energy transformations. For domestic
green growth strategies to be more effective,
they must be embedded in consistent, compre-
hensive, and long-term energy policy objec-
tives that facilitate the incremental transition
to a low-carbon or carbon-free system. Look-

ing internationally, given the notable market

channels through which technology transfer
and financing take place—e.g. trade, FDI, li-
censing—opening barriers to trade and invest-
ment will enhance the diffusion and deploy-
ment of green energy technologies globally.
For example, tariff barriers on energy efficient
appliances, coupled with subsidies on electric-
ity and inefficient fuels, hinders green growth
in some developing and emerging economies.*
The spillover from a smoother flow of technol-
ogy, and the associated specialized services re-
quired, would augment the benefits of targeted
technology transfer and financing to develop
further alternative energy markets. The G-20
should encourage the provision by the interna-
tional community of scaled-up knowledge and
advisory services on low-emission develop-
ment policies. This should include finding ways
to accelerate learning of best practice, ensure
coherence of approaches, and broaden cover-
age. Following on the High-Level Dialogue on
this topic convened in July 2011 at the World
Bank, the G-20 should task the international
community—both funders and providers—
with developing approaches that encourage

collaboration and scaling up of support.
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