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There has never been a more decisive moment
for the energy transition: WRI analysis shows that
the world must produce nearly six times more
renewable electricity by 2030 to avoid the worst
climate impacts. 60 countries and counting have
committed to zero carbon targets, and nearly
1,500 companies have adopted science based
emission reduction targets. We must now focus
on the enabling environment that will unlock
capital at scale for renewable energy.
The good news is that we increasingly understand
what we need to do to create a renewablesbased electricity system. The Energy Transitions
Commission, the International Renewable Energy
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Agency, and the International Energy Agency
have recently published pathways showing how to
achieve this goal. The shift to a strong, fair and netzero economy of the future is closer than ever before.
Unlocking a Renewable Energy Future: How
Government Action Can Drive Private Investment,
written in partnership between World Resources
Institute and Ørsted, the world's largest developer
of offshore wind power, provides decision-makers
with solutions they can use today. This is a critical
moment: the energy policy decisions taken—or not
taken—by governments over the next decade will
determine whether or not we are able to avoid a
climate emergency that would last for generations
to come.
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The global transition to renewable energy is likely to be financed
largely by the private sector, including utility companies,
corporations, project developers, and various investment funds.
One critical element of the energy transition will be decarbonization
of the world’s electricity supply. The needed technology is developing
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▪

Challenges that inhibit decarbonization of the power sector fall
into three categories: market structure that lacks appropriate
incentives to catalyze private investment in new projects, lack
of public support for siting renewable energy development, and

▪
▪

incompatible or inadequate grid infrastructure.
Governments will play a critical role in scaling renewable energy
capacity by providing regulatory frameworks and policy solutions
to the challenges that are slowing down private sector investment.
Top priorities for governments will be to establish renewable energy
targets, policies, and market instruments that incentivize and de-risk
green energy investments; improve planning and permitting, and
address community concerns, while balancing other concerns; and
invest in modern electricity grids and infrastructure.

THE URGENT NEED TO DECARBONIZE
THE WORLD’S ENERGY SUPPLY
The production and use of energy currently generates the largest
share of greenhouse gas (GHG) emissions and is responsible for 73
percent of all global emissions (Climate Watch 2021). To keep average
global temperature rise below 1.5°C above preindustrial levels, in line with
the Paris Agreement goals, GHG emissions need to be roughly halved by
2030 and virtually eliminated by 2050 (IPCC 2018). Alignment with a 1.5°
pathway means that countries must decarbonize their power sectors by
midcentury and increase the share of renewable energy capacity in electricity generation—including solar, wind, hydropower, and geothermal—
at six times the current rates by 2030 (Lebling et al. 2020). In the coming
decade, renewable energy will need to generate anywhere from 55 to 90
percent of the global electricity supply, a sharp increase from today’s 27
percent (IEA 2020d).
Fortunately, much of the technology and capacity needed to
scale the clean energy transition is commercially available today
and already cost-efficient. Utility-scale solar photovoltaic (PV) and
onshore wind projects, for example, are currently the cheapest sources
of power in more than two-thirds of the world (BloombergNEF 2020).
However, to enable the clean energy transition, $131 trillion in investments will be needed between now and 2050, a 30 percent increase
over current planned investment allocations. A significant portion of
this investment is expected to come directly from the private sector

(IRENA 2021). But to mobilize the private capital needed, government
intervention in the form of clear, comprehensive policy frameworks will
be crucial to address some of the key challenges that have held back
more aggressive investment commitments from the private sector.
This paper includes a range of the solutions to incentivise private investments.

KEY FINDINGS AND RECOMMENDATIONS
We highlight three overarching challenges (Box ES-1) that must be
addressed to scale investment in renewable electricity supply:

▪

Strategically channeling investment into renewable energy to

▪

Identifying the right geographies and areas for renewable energy

▪

incentivize private sector participation
development
Building enabling transmission and grid infrastructure

Countries and regions have varying potential for renewable energy
deployment, are at different stages of the renewable energy transition, and will face correspondingly different challenges. In some
locations, distributed, highly localized renewable energy solutions bring
the best package of advantages: energy access, energy security, and
resilience. In other locations, more centralized, utility-scale solutions are
optimal. Market design that rewards flexibility on both demand and
supply sides, and recognizes the full set of societal benefits of renewable
energy resources is also needed. Therefore, solutions should not be viewed
as a prescriptive set of actions, but as a menu of strategies that can be
leveraged to accelerate renewable energy deployment. It is our hope that
this working paper can support country-level dialogues between public
and private sector actors about how scaling can be accelerated, for example,
through institutional and technical capacity-building.

Box ES-1 |

Three Challenges and Proposed Solutions to Scaling Investment in Renewable Energy

Challenge I: Lack of enabling
policy and regulatory frameworks
that prioritize and appropriately
incentivize renewable energy
technologies
Solution set I: Establish long-term
renewable energy targets and create an
enabling environment for deployment.
Ambitious targets help signal to
investors that renewable energy is a
high-priority market. However, targets
are most effective when paired with an
economy-wide strategy to transition
investment from fossil fuel to
renewable energy. Tools governments
can use include targeted policies, like
contracting and funding structures
that reduce investment risk, tax
credits, or accelerated depreciation;
and regulations that secure increased
competition and a greater private
sector role in energy supply. Finally,

governments can capitalize on
renewable energy opportunities
to deliver on broader social and
economic goals, such as increasing
energy access and job creation.
Challenge II: Community concerns
over renewable energy projects and
inefficient processes for planning,
permitting, and approval of
renewable energy projects
Solution set II: Improving planning,
permitting, and public engagement.
Before a renewable energy project
is initiated, governments can lay
the groundwork for success by
engaging local communities through
participatory siting approaches and
proactive management of economic
concerns and land-use risks. To
streamline this engagement process,
governments can adopt standardized
renewable energy permitting and

spatial planning processes that
account for environmental and
socioeconomic impacts.
Challenge III: Grid infrastructure
that does not support renewable
energy integration
Solution set III: Invest in modern
electricity grids and infrastructure.
Governments can enable renewable
energy development by planning
for energy variability and grid
flexibility needs. Investments in
transmission infrastructure and
operational improvements to grid
management may also be necessary.
Increased energy storage is critical.
Governments can incentivize this by
investing in research and development
for storage technology and by
putting in place incentives for energy
infrastructure.
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ABOUT THIS WORKING PAPER
This working paper focuses on the challenges and solutions to scaling investment in renewable electricity generation. We note that
decarbonizing the power sector and enabling the clean energy transition
will require a broader and more coordinated set of solutions and technologies, including more aggressive deployment of variable renewable
energy (VRE), the use of energy efficiency measures, and significant support from energy storage technologies and a flexible demand response.
The working paper is the product of a partnership between Ørsted
and World Resources Institute. Our findings and recommendations
were developed through a review of current literature, an expert convening, and a series of expert interviews. The information presented also
draws on Ørsted’s experience as a renewable energy developer. The
review of current literature included recent English language articles
published in international trade publications and academic journals,
as well as articles and reports from relevant government departments
and agencies, research organizations, trade associations, and nonprofits. Experts from multiple sectors were interviewed early in the
research process to identify useful data sources and to discuss challenges
and barriers to scaling clean energy investments. We also shared and
sought feedback on potential policy recommendations via a virtual
roundtable dialogue. The experts interviewed were chosen based on
existing relationships with Ørsted and World Resources Institute, and
for their knowledge and interest in the challenges and recommendations outlined in this working paper. The full set of participants is detailed
in the Acknowledgments section.

PURPOSE OF THIS WORKING PAPER
Our objective is to provide governments, policymakers, and regulators with actionable policy solutions they can use to scale private
sector investments in renewable electricity over the coming years. We
begin with a broad discussion of the impact of—and scale required for—
the energy transition, and then provide an overview of key challenges
that typically hinder private investment in renewable energy, along with a
set of proposed solutions. We spotlight case studies and examples where
scaling strategies are being implemented successfully. In addition, our
analysis provides a nuanced review of how to build conducive enabling
environments to attract investment and deliver desired results in markets
of varying maturity.
Many of the policy recommendations and solutions we outline can be
modified and applied to different industries, technologies, and markets.
The information we provide is not meant to be exhaustive, and successful
implementation of some of the solutions outlined will vary substantially by
country. Though this report provides policy examples from both developed
and emerging markets, it does not delve into specific national political
economy conditions or comparisons. Solutions presented represent critical
enablers for clean energy investment and development, but prioritization of
challenges and solutions will vary depending on context.
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Figure ES-1 |

Challenges and Solutions to Unlock Private Investment

We need to

ACCELERATE

the energy transition

We know
the necessary

SOLUTIONS

The private sector
is ready to

INVEST AND
SCALE UP

How can government
action unlock more

PRIVATE
INVESTMENT?

CHALLENGE

SOLUTION

The right policies to encourage investment
in renewable energy aren’t in place.

Establish ambitious long-term renewable
energy targets and market design policies
that give investors certainty.

CHALLENGE

SOLUTION

Without public support and clear permitting
processes, developing renewable projects
can be risky.

Garner strong public support through
inclusive, timely, and transparent planning.

CHALLENGE

SOLUTION

Outdated systems can delay getting clean
energy onto the grid.

Manage resource availability and
improve grid connections.
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The Benefits of an
Energy Transition
Box 1 |

1. Setting the Scene for a
Renewable Energy Transition
Nearly three-quarters of today’s global greenhouse gas (GHG) emissions

To enable the energy transition,
$131 trillion in investments will be
needed between now and 2050
(IRENA 2021). The transition will
require distributional shifts that
cause significant job losses in
the fossil fuel industry, yet this
increased investment can reshape
our economies and spur innovation and new businesses. At a
macro-level, the fuel savings and
avoided health care costs from
reduced air pollution, and positive
economic benefits from better
health and lower environmental
damage, will outweigh these costs.
Although fossil fuel industries
lose market share and workers,
the energy transition will grow
employment in clean technology
supply chains, manufacturing, and
installation and maintenance.

originate from the production and use of electricity and heat for build-

The benefits of the energy transition include the following:

climate change and will also generate economy-wide benefits (Box 1).

▪

The urgency of this moment cannot be overstated. Policy decisions

▪

▪

▪
▪

More than 40 million new jobs
in the renewable energy sector (IRENA 2020b) and more
than 20 million new energy
efficiency jobs by 2050
Growth in global gross domestic product in 2050 by 2.4 percent, equivalent to cumulative
gains of $98 trillion by 2050,
compared to the business-asusual energy scenario (IRENA
2020a)
Increased energy resilience
and grid flexibility globally
against high-impact events,
particularly as energy storage
technologies mature

ings, transport, and industry (see Figure 1). To tackle climate change, we
will need to shift from burning natural gas and coal in manufacturing,
buildings, and cars, to running them on electricity. At the same time, we
must quickly shift to generation from renewable energy technologies,
improved efficiency, a modernized grid, and energy storage. This will be
a radical transformation of our energy system—changing energy sources
and decarbonizing electricity at the same time. A 1.5° climate pathway
will require that GHG emissions fall to half our current levels by 2030, half
again by 2040, and continue to decrease on that trajectory to achieve
net-zero emissions by around mid-century (UNEP 2020).
So, what does that mean in terms of the amount of renewable energy
needed? Findings from the State of Climate Action: Assessing Progress
toward 2030 and 2050 (Lebling et al. 2020) report show that to achieve
the GHG emission reductions required by 2030, we must increase the
share of renewables in electricity generation almost six times faster,
phase out coal in electricity generation five times faster, and reduce the
carbon intensity of electricity generation more than three times faster.
The transformation of energy systems globally will be crucial to combat

taken—or not taken—by governments over the next few years will
determine the viability of our climate, human, and economic systems for
generations to come. Sufficient investment capital is available today to
fuel the clean energy transition over this time period and beyond. However, many investors, particularly in the private sector, are deterred by the
risks and uncertainties that go along with many attractive clean energy
investments—and by the fact that these remain too high even as the
technology costs themselves are no longer the barrier.
Figure 1 |

Annual Global Greenhouse Gas Emissions

Other
27%

Savings of more than eight
million lives every year due to
reduced air pollution from fossil fuels (Burrows 2021)
Improved energy access for
the almost one billion people
around the world who are
currently without access to
electricity, and more affordable energy for consumers
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1.1 THE FALLING COST OF RENEWABLE ENERGY
Renewable energy is becoming more cost-effective than fossil fuel–
based power generation. This remarkable shift has been the result of
concerted policy efforts and incentives, including research and development (R&D) support, tax policy, utility obligations, tariff structures,
and public and private procurement. This has enabled the private
sector to invest, scale, and mature renewable energy technologies and
supply chains.
From 2010 to 2019, global solar photovoltaic (PV) capacity alone grew
35 percent annually, while costs fell by 70 percent over the same
period (Grubb et al. 2020; BNEF 2020). Wind energy also grew, with
capacity increasing by 15 percent per year on average over the last
decade (Grubb et al. 2020). Today, solar PV and onshore wind power
are the cheapest sources of new-build power generation for at least
two-thirds of the global population (see Figure 2) (BNEF 2020). Solar
PV projects across Chile, countries across the Middle East, and China,
or wind projects in Brazil, the United States, and India are approaching
figures below $30 per megawatt hour (MWh) (BloombergNEF 2020)—
lower than the costs of building and producing electricity from utilityscale plants that use coal or even the cheapest gas (Lazard 2019).
Renewable energy power purchase agreements (PPAs) and auctions
projected for 2021 show that new solar PV and onshore wind project
generation costs are lower by over one-half and one-third, respectively,
Figure 2 |

Levelized Cost of Energy Benchmarks, 2009–2020

Global LCOE benchmarks—PV, wind and batteries
(LCOE, $/MWh, 2019 real)
Implied using historic
battery pack prices
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Note: LCOE = Levelized Cost of Energy; MWh = Megawatts/hour; PV = Photovoltaic.
Source: BloombergNEF, 2020.
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of costs of generation from existing coal-fired power plants (IRENA

The single
biggest lever to
decarbonization
across sectors is the
electrification of
the economy and a
massive deployment
of renewable
generation capacity
to reduce emissions
in the power sector
and decarbonize
transport, industry,
and buildings.

2020a). In addition to dramatic reductions in capital costs, “soft costs”
have also fallen as expertise in deployment has flourished (BNEF 2020).
Even with these remarkable cost reductions, growth in fossil fuels still
outpaces the growth in renewable electricity deployment. Thus, policymakers and investors must make dramatic interventions to address
the remaining barriers to scaling our renewable energy-based power
systems.

1.2 ALIGNING PUBLIC POLICY AND PRIVATE
INVESTMENT
The role of partnerships between public and private actors is crucial
for scaling investment. One term often used is “ambition loop,” 1 where
positive experiences with a technology or market make it more desirable to expand activity and scale up activities. Among decision-makers
and stakeholders, the idea of an ambition loop for climate action
would link and align strong government action with unprecedented
private sector mobilization, thus reinforcing the public sector’s commitment and policies. These policies provide businesses with greater
clarity and confidence to increase activity, thus reducing costs and in
turn driving cost-effectiveness and faster progress in emissions reductions across nations.
Renewable energy technologies are one such area of opportunity. Due
to remarkable reductions in the capital cost of generation, ongoing

Figure 3 |

Investment Needed to Unlock the Energy Transition

Where we are heading
(2021–2050)

Where we need to be
(2021–2050)

12%

44%

98

33%

trillion
USD

3.5%
2.5%

22%

131

34%

trillion
USD

10%
26%

13%

Fossil fuel and nuclear
Other

(carbon removals
and circular economy)

Energy efﬁciency

Renewables

(power and direct use)

Innovation

Source: IRENA 2021.
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Electriﬁcation
and infrastructure

technology innovation, and improvements to capacity and know-how,
the growth in renewable energy has been the success story of the last
15 years.

Box 2 | Political Economy
of Energy Transitions

The single biggest lever to decarbonization across sectors is the
electrification of the economy and a massive deployment of renewable generation capacity to reduce emissions in the power sector and
decarbonize transport, industry, and buildings. While onshore and
offshore wind, solar, and hydropower are mature technologies, the
quest to decarbonize the global economy is now expanding to new
industries. Several other technologies, such as concentrated solar
thermal, geothermal, and green hydrogen, represent another wave
of technological innovation. Green hydrogen, in particular, which is
produced with renewable electricity via electrolysis, holds promise
to decarbonize many hard-to-abate energy uses. To reach net-zero,
additional R&D and testing of nascent technologies to decarbonize the
industrial sector (such as low-carbon cement and steel production)
will be necessary. In 2019, the estimated total public energy research,
development, and demonstration (RD&D) budget for International
Energy Agency (IEA) member countries increased by 6 percent,
reaching $21.5 billion (IEA 2020e). Emerging technologies will need to
undergo the same transformations on cost and scale that have been
seen for solar PV, onshore and offshore wind power, and batteries.
The private sector will be critical to meet global climate targets: $131
trillion in investments will be needed between now and 2050 (see
Figure 3). This is a 30 percent increase over current planned investment allocations, with a significant portion of this investment com-

An energy transition requires
systemic changes across economic
sectors, institutions, and policy
frameworks. Though the challenges are complex in any setting,
the specific set of issues differ in
developed and emerging economies (Arndt and Tarp 2017). Market
maturity, clean energy potential,
and institutional structures, as
well as political and societal factors will impact which barriers to
clean energy investment are most
significant and which solutions
will be most effective. Though this
paper provides policy and program
examples from both developed
and emerging markets, it does
not delve into political economy
conditions or comparisons.
Solutions presented represent
critical enablers for clean energy
investment and development, but
prioritization of challenges and
solutions will vary depending on
context.

ing directly from the private sector (IRENA 2021). The policy solutions
outlined in Section 2 are applicable across countries with varying
potentials for clean energy and with differing electricity market structures, economic maturities, and investment climates. If governments
implement place- and market-appropriate policy solutions focused
on mitigating renewable energy investment risks, they will enable the
private sector to scale renewable solutions and deliver the necessary
capital.

2. Enabling Renewable Energy
Deployment
In this section, we identify a number of key challenges and gaps in
policies and regulatory frameworks that, if recognized and addressed,
could increase private sector investment in renewable electricity. With
each challenge, we suggest actionable solutions governments can
undertake and, where data are available, provide real-world evidence
and case studies of existing policy effectiveness on the ground.
Governments can address the underlying conditions for investment
through market design and commercial arrangements, including
contractual frameworks. The enabling environment set by governments directly influences the financial viability and cost of capital
for clean energy projects because capital markets factor in political,
contractual, performance, and physical risk when determining equity
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To facilitate
renewable power
generation at the
lowest possible
cost, governments
need to implement
mandatory policies
that will require
the lowest possible
cost of capital and
provide broader
supportive policy
frameworks that
reduce revenue
risk and stabilize
revenues at a
competitive cost
of capital.

and finance conditions (Box 2). Recent capital market interest in clean
energy projects suggests that there is appetite for accelerated financial investment. Yet a recent review of solar investment showed that
only 10 countries received the bulk of investments in solar photovoltaics—despite widespread global solar opportunities (International Solar
Alliance 2021).

CHALLENGE I: LACK OF ENABLING POLICY
AND REGULATORY FRAMEWORKS THAT
PRIORITIZE AND APPROPRIATELY INCENTIVIZE
RENEWABLE ENERGY TECHNOLOGIES
To attract the private investment needed to enable the clean energy
transition, climate and renewable energy targets at the national and
subnational levels are essential. The success of implementation of
these targets relies largely on a broader enabling policy framework,
where renewable energy mandates are bolstered through complementary actions including financial and fiscal incentives (e.g., renewable energy auctions), fossil fuel retirement mandates, and other
policies including reliability of technology and system integration
changes (IRENA 2021). The success and maturation of the renewable
energy industry, particularly in developing markets, will need to be
underpinned by strong government targets that give investors clarity
and access to de-risking mechanisms, including new business models,
and help guarantee the return on their investments.

The absence of long-term climate and renewable
energy policies and targets create unclear market
signals for investors and developers
Aggressive, binding climate and renewable energy policies signal to
investors that the clean energy transition is a long-term public priority.
The lack of long-standing mandates and targets can create unpredictable investment environments for investors and, in turn, affect a
project’s investment risk and its associated revenue streams. Policy
or regulatory risk, for example, is often associated with changes in
legal or regulatory measures that have significant, adverse impacts on
project development and can make projects less attractive for investors (IRENA 2016).
National and subnational policies that fail to outline a clear pathway
for the phaseout of existing coal, diesel, and natural gas power plants,
including eliminating fossil fuel subsidies, also pose significant challenges to the deployment of renewable energy. Between 2016 and
2017, one study found that G20 countries provided over $47.0 billion
per year in public finance, fiscal support, and state-owned enterprise
investment directly to coal-fired power production, and an additional
$13.4 billion to coal production and consumption. Government support
to the fossil fuel sector through consumption subsidies or subsidies
that lower prices for the end-consumer often bolster these resources’
economic competitiveness in the market against cleaner generation
sources, allowing them to continue operating long after they have
ceased to be cost-competitive (Bodnar et al. 2020).
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Climate and renewable energy targets need to be
complemented with fiscal and financial incentives to
create an enabling environment
Climate and energy targets should be coupled with strong long-term
financial policies and incentives to help address barriers to renewable
energy for investors. For instance, financial incentives can improve
access to capital, reduce the burden of upfront capital costs, and lower
project financing costs. The implementation of such incentives can
also help improve the competitiveness of these resources relative to
fossil fuels. Investments in solar PV and wind projects, for example,
have largely been driven by regulatory and pricing guarantees, including feed-in tariffs (FiTs) or investment/production tax credits, and
governments are increasingly supporting the build-out of new renewable capacity with auctions.
Yet, the availability and permanence of financial incentives can
change the commercial attractiveness of a project significantly.
In Europe, financial incentives and subsidies for solar projects can
account for up to 85 percent of a project’s initial revenue, and, across
the region, changes to subsidies have led to solar FiT cuts for new projects ranging anywhere from 15 percent to approximately 70 percent
(Bassi et al. 2017).

Perceived project risks, arising from a lack of
comprehensive policies, lead to higher project costs
The uncertainty of future electricity prices makes it difficult to predict
a project’s revenue. To manage the perceived revenue risks associated
with uncertain electricity prices over a project’s lifetime, investors and
developers often add costs to their offer. With high upfront capital
expenditure, the cost of capital or the return that owners require and
the interest that investors and lenders demand, if they are to build
a renewable project, all have a big impact on total project costs. All
other things being equal, the financing costs of a project increase in
line with the perceived exposure to risk, meaning that projects with
higher perceived risks are less attractive for investors (Tweed 2016).
To facilitate renewable power generation at the lowest possible cost,
governments need to implement mandatory policies that will require
the lowest possible cost of capital and provide broader supportive
policy frameworks that reduce revenue risk and stabilize revenues at a
competitive cost of capital.
In emerging markets in particular, renewable energy projects are
perceived to have higher risks, directly affecting the competitiveness
of such projects. Another such perceived risk is known as offtaker or
counterparty risk, whereby a project’s power offtaker (often a utility)
may not fulfill or may default on the obligations outlined within its
financial contract. In sub-Saharan Africa, for example, state-owned
utilities typically act as the offtaker for renewable energy projects.
Nonetheless, the financial situation of electric utilities in the region
remains highly unstable, leading to more expensive project financing
to compensate for a utility’s low creditworthy status. In a study of 39
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Denmark has set a
goal to reduce GHG
emissions

70%

from 1990
levels by 2030

countries in sub-Saharan Africa, analysis showed that only 2 countries
were fully able to recover their costs of supply, while 20 countries could
not even cover operational expenses (Kojima and Trimble 2016). In
Asia, subsidies and delays in transfer often put utilities at financial risk,
highlighting the need for cost-reflective tariffs and the phaseout of
inefficient subsidies to address offtaker risk.

SOLUTION SET I: ESTABLISH LONG-TERM
RENEWABLE ENERGY TARGETS AND CREATE AN
ENABLING ENVIRONMENT FOR DEPLOYMENT
Establish mandatory climate and renewable energy
targets and binding policies at the national or
subnational levels
DESIGN AND IMPLEMENT POLICIES THAT DIRECTLY SUPPORT
RENEWABLE ENERGY
National and subnational policies that set mandatory targets for renewable energy resources can directly impact project profitability and
improve risk-reward ratios, making projects more attractive to investors.
Examples of direct policies include emissions reduction or renewable
capacity targets (such as Renewable Portfolio Standards), quotas and
performance standards, feed-in tariffs, competitive tendering or auction
schemes, net-metering policies, and tax incentives (IRENA 2015; IRENA
and CEM 2015; REN21 2015).
Jurisdictions that have set and maintained strong targets for renewable
energy accompanied by binding policies and implementation and monitoring mechanisms have seen significant capacity deployed as a result.
Denmark has set a goal to reduce GHG emissions 70 percent from 1990
levels by 2030 and now generates over 50 percent of its electricity from
renewable sources (Diermann 2020). This has been achieved through
transparent long-term planning and targets—enacted with wide political
support—streamlined permitting procedures, strong interconnections,
and well-functioning electricity market design.
Coupling clean energy policies with an ambitious, long-term GHG emissions goal can also be an effective signal to power markets. In 2019, the
United Kingdom signed a binding target to reach net-zero by 2050, doubling down on the country’s target of cutting emissions 80 percent by
midcentury. Further, the government set a target to deploy 40 gigawatts
(GW) of offshore wind by 2030, leading to the formation of the Offshore
Wind Growth Partnership, a £250 million investment to develop the
offshore wind supply chain across the country (BEIS 2019).
ESTABLISH STRONG ENVIRONMENTAL AND HEALTH STANDARDS FOR
ELECTRIC POWER PLANTS
Setting standards and limits to address the environmental impacts of
power plants can deliver critical public and ecological health cobenefits, while also making renewable sources and demand-side efficiency
more economically competitive. Setting limits on emissions of key air
pollutants from power plants will require some plant owners to make
investments in capital-intensive pollution controls, some of which will
be significant enough to shift the economics toward cleaner generation

14
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sources in many markets. In the United States, the Cross-State Air Pollution Rule (CSAPR) and the Mercury and Air Toxics Standards (MATS) are
air quality regulations that aim to reduce emissions of pollutants like mercury, sulfur, and nitrogen oxides. Between 2008 and 2016, the CSAPR and
MATS were responsible for 14 percent of total coal-fired plant retirements
and a 6 percent reduction in coal production (Linn and McCormack 2019;
Coglianese et al. 2020).
Further, setting limits or bans on deployment of new coal capacity and
setting retirement dates for legacy coal plants is important. From 2005 to
2020, China enacted several measures to phase out coal plants, improve
air quality, and increase energy efficiency. Reinforced by a national emissions cap and ultralow emissions standards, policies focused on making
larger coal power plants more efficient through end-of-pipe control
devices and on decommissioning small plants. Between 2014 and 2020,
these policies prevented an estimated 187,000 premature deaths annually due to improvements to air quality in densely populated areas (Wu et
al. 2019). In April 2021, China committed to reducing its coal generation.

Complement targets with structures and incentives to
create an enabling environment for renewable energy
development

Chile’s Concessional
Loan Program

Box 3 |

IMPLEMENT FISCAL AND FINANCIAL INCENTIVES
Common examples of renewable energy financial incentives that can be
used by governments include feed-in tariffs; renewable energy auctions;
tax measures; rebates, grants, and performance-based incentives; and
loan programs (see example in Box 3), guarantees, and credit enhancements (Cox 2016). Renewable energy auctions, in particular, are an
effective tool to lower the cost of renewable energy technologies, as they
allow project developers to bid against each other for long-term contracts
to supply electricity at the lowest price. By the end of 2016, more than 70
countries globally had adopted this mechanism (REN21 2017).
REDESIGN AND RE-FORM POWER MARKETS TO BETTER ALIGN RISK
WITH INVESTORS’ RISK PROFILES
Electricity markets must be designed or reformed in such a way that they
provide appropriate compensation for renewable electricity and ancillary
services. This can be achieved either through the development of novel
pricing mechanisms, with policies that ensure greater market transparency, or through market restructuring if adequate conditions exist. While
power market modernizations can be an important foundation for countries looking to pivot to a clean energy-dominant economy, more mature
markets may need to make additional adjustments to their market
structures to reach higher penetration levels. New pricing mechanisms
can help usher in new flexible clean energy generation by ensuring that
the ancillary services they provide to the grid are fairly compensated.
A recent study found that if the southern United States had a competitive regional energy market, building and operating new renewables

Between 2008 and 2011, the
Chilean Economic Development
Agency (Corporación de Fomento
de la Producción de Chile, CORFO)
implemented a $138.8 million
concessional loan program,
known as the CORFO NCRE Loan
Program, aimed at supporting
commercial banks in Chile that
were interested in providing
long-term, low-interest loans for
renewable energy and energy
efficiency projects (Violic 2015).
The CORFO NCRE Loan Program
was financed by the Chilean
Treasury and the KfW Development Bank and provided financing
to 15 different renewable energy
projects. The program is said to
have successfully helped set the
stage for longer-term lending
options across the country. Since
the implementation of the CORFO
NCRE Loan Program, one-third of
Chilean banks have engaged in the
provision of affordable financing
for renewable energy and energy
efficiency technologies and projects (Cox 2016).

would be less expensive than running 92 percent of existing coal plants
(Roberts 2020; EI/Vibrant Clean Energy 2020). From 2025 to 2040, a shift
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to a competitive regional market would create savings to ratepayers of

Blended Finance
Allows Local Bank Leader
in the Philippines to Create
a 2.2 Gigawatts Renewable
Energy Portfolio
Box 4 |

Blended finance typically uses a
combination of philanthropic and
public capital, such as technical
assistance grants, to encourage investments from the private
sector (Choi and Seger 2020).
The partnership of BDO Unibank—the Philippines’ largest bank
with assets of $65.2 billion as of
end-2020—with the International
Finance Corporation (IFC) in the
Sustainable Energy Finance (SEF)
Program (funded by the Global
Environment Facility), was critical
in building the bank’s capacity to
engage in and finance sustainable
projects in the Philippines. From
2010 to 2012, BDO worked with IFC
to provide capacity-building to
bank staff, run market awareness
initiatives, and impart to clients
the best international practices
on clean energy. To make this happen at a time when banks did not
participate in renewable energy
project financing, IFC guaranteed
up to 50 percent of BDO’s loans for
energy efficiency and renewable
energy projects through its SEF
Program.
The successful advisory engagement was the anchor for BDO’s
issuance of its Green Bond for
$150 million in April 2018—the first
such investment for the banking
industry in the Philippines and
Southeast Asia. The partnership
also allowed for the creation of
BDO’s sustainable finance portfolio of $5.8 billion as of end-2020,
with 2.2 GW of renewable energy
projects valued at $1.6 billion
financed to date.

30 percent, or an estimated $380 billion, and a 46 percent reduction in
carbon emissions compared to current utility resource plans (EI/Vibrant
Clean Energy 2020).

Reduce perceived project and revenue risk by
implementing a variety of different government-backed
mechanisms
IMPLEMENT PUBLIC RISK MITIGATION INSTRUMENTS AND
GUARANTEES
Governments can use existing risk mitigation instruments to address
renewable energy project risks and protect investors. Examples of
public risk mitigation instruments available today include government
guarantees to backstop project risks that they are in a better position
to take, as well as partial risk guarantees, which ensure government
compensation for loss of revenue resulting from regulatory risk (IRENA
2016). In 2017, the Yap State Public Services Corporation, within the
Federated States of Micronesia, developed a 3.6 megawatt (MW) windsolar-diesel hybrid project to reduce dependency on imported diesel.
The total cost of the project was $11.14 million, but the majority of the
debt was financed by the Asian Development Bank. To reduce the risk
of late- or non-payment of loan obligations by the Yap State Public
Services Corporation, the Federated States of Micronesia provided
a sovereign loan guarantee that covered late payment and default
risk on the part of the borrower (ADB 2019). Similarly, the World Bank
Group’s Multilateral Investment Guarantee Agency (MIGA) political risk
insurance helped mitigate some of the political risks that affected the
development of the 250 MW Bujagali hydropower project in Uganda
through “breach of contract” coverage for 90 percent of the equity
investment. The use of MIGA drew in a higher level of private investment than any other comparable hydropower project in the region
(Frisari and Micale 2015).
Concessional finance—through blended finance—is key to increasing the viability of public and private investments in countries where
markets are not yet optimal for mobilizing commercial finance purely
at market terms (OECD/The World Bank/UNEP 2018). Defined as the
strategic use of development finance to mobilize additional finance
for sustainable development, blended finance mechanisms are
designed to encourage private investment by improving an investment’s risk-adjusted returns (see Box 4).
ADDRESS REVENUE RISK THROUGH A TWO-WAY CONTRACT FOR
DIFFERENCE (CFD) SCHEME
Another recent scheme that has been tried in several markets to
address revenue risk is the two-way Contract for Difference (CfD), which
can be used in combination with renewable energy auctions. This
contracting approach provides risk and return sharing between governments and developers, and establishes a stable remuneration framework (see Box 5). It provides investment certainty and therefore reduces
the cost of capital. In many large projects, the contractual partner in
a CfD may be the government, itself, acting as the procurement lead.
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Figure 4 |

Mechanics of Contracts for Difference

Contracts for Difference is the most efficient mechanism to secure power
price stability
MECHANICS OF CONTRACTS FOR DIFFERENCE
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when power price is
above strike-price
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The government guarantees
that the developer will receive
payment within a certain

United Kingdom: Evolution of the Contract for Difference
as a Market Mechanism
Box 5 |

range over a period of time—
typically 15 to 20 years. During
that period, if the price of that
electricity on the wholesale
power market is higher than
what was agreed, the government receives the extra revenue.
Alternatively, if the price of the
sale of that energy is lower
than what was agreed, the
government will make up the
difference so that the project
has a guaranteed payment at
a price floor (see Figure 4). In
a CfD scheme, the wholesale
power price represents the basic
remuneration, but the upside
and downside risk are limited for
the developer. This mechanism
helps lower the cost of capital
for renewable energy projects;

In 2002, the UK government introduced the Renewable Obligation
Certificates (ROC) scheme, mandating that power suppliers procure a
certain share of renewable energy
each year, either through self-generation or through certificates. This
ensured a clear route to market for
renewable developers and was successful in facilitating projects in the
UK. In 2013, the ROC scheme was
replaced with the current Contract
for Difference (CfD) scheme, as part
of a number of changes to the UK’s
electricity market. The mechanism
was designed to provide revenue certainty for developers to enable higher
levels of investment, whilst simultaneously creating competition to
provide an incentive to developers to
reduce the cost of producing renewable power, ultimately reducing the
cost to the consumer. A key aspect

of the CfD is the two-way nature of
the sharing of risk, with the developer receiving certainty on the price
it receives, and with the consumer
being guaranteed to benefit should
the wholesale price be greater than
anticipated.
The CfD scheme is now the government’s main mechanism for supporting low-carbon electricity generation in the UK (BEIS 2020), with the
Offshore Wind Industry Council
predicting that it will facilitate £60bn
of private investment in the UK in the
six years from 2021-26. It is worth
noting that the prices for Contracts
for Difference awarded in Auction
Round Three in 2019 were below the
predicted wholesale price for the
period in which they operate demonstrating the value that developers
place on the revenue certainty that
the contracts provide.
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Public support
over clean energy
development is
growing.
Over 90%
of EU residents
support setting
ambitious clean
energy targets
while nearly

80% of U.S.

individuals said they
prioritize developing
clean energy sources.

and as upfront investments compose a high share of the total costs of
most renewable energy technologies, this will, in turn, help to lower the
costs and more easily secure financing.
ENABLE THIRD-PARTY OWNERSHIP OF FINANCING STRUCTURES
Third-party financing predominantly occurs in two forms: leases and
power purchase agreements (PPAs); both methods are predominantly
used in the United States to finance solar projects. In a third-party PPA
agreement, an energy system offsets the customer’s electric utility
bill, and the developer sells the power generated to the customer at
a fixed rate, typically lower than that of the local utility. Partnerships
such as the Clean Energy Investment Accelerator (CEIA) are working to
promote the use of third-party financing structures across Colombia,
Indonesia, Mexico, the Philippines, and Vietnam.2
The corporate PPA (CPPA) is an increasingly expanding mechanism
that allows companies to bring bankable offtakers into the market
to support low-cost renewable energy project financing. In practice,
CPPAs are long-term contracts under which a business agrees to
purchase electricity directly from an energy generator, typically over a
period of several years or decades; these agreements can be leveraged
to reduce project revenue or remuneration risk. CPPAs require certificates or some other mechanism to document ownership and facilitate
trading of renewable energy, to verify sales as well as other regulatory
prerequisites.

CHALLENGE II: LACK OF TIMELY, PUBLIC
SUPPORT AND LOCAL OWNERSHIP EARLY IN
THE TRANSITION PROCESS CAN POSE PROJECT
DEVELOPMENT RISKS
A successful clean energy transition requires strategic planning to balance the need for faster deployment of renewable energy and public
benefits with potential challenges. Clear permitting and consent
processes are important as is a fair transition for fossil fuel workers and
impacted communities. Nonetheless, public support for clean energy
development is growing fast—over 90 percent of European Union
(EU) residents support setting ambitious clean energy targets, while
nearly 80 percent of individuals surveyed in the United States said they
prioritize developing clean energy sources (European Commission
2019; Tyson and Kennedy 2020). Consumers of all types are interested
in clean energy: a 2020 survey of U.S. consumers found that 65 percent
of residential customers view renewable energy as beneficial for the
national economy, and over 280 companies worldwide have joined the
RE100 global initiative, committing to match their annual electricity
demand with renewables (RE100 n.d).

Jurisdictions with significant fossil fuel infrastructure
and employment face near-term political challenges for
transitioning to clean energy
Reorienting fossil fuel–dependent economies to clean energy requires
foresight, commitment, and political capital. Political challenges to
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clean energy can be particularly significant in regions where fossil fuel
industries historically have been large contributors to GDP, employment, or government revenues (Garcia Casals et al. 2020; Nir 2020;
Alova 2020). Clean energy certainly has significant potential to create
jobs globally: 42 million renewable energy jobs, alone, are possible
by 2050, while energy efficiency jobs would grow six-fold, employing
more than 21 million more people over the next 30 years. However,
policymakers must acknowledge that the clean energy transition
means job losses will occur in fossil fuel industries (six million jobs in
the fossil fuel industry may be lost in the same period) and that renewable energy job quality will need to be addressed (union representation, pay, and benefits in wind and solar industries are currently less
than those in oil, gas, and coal) (IRENA 2020a; Volcovici and Sanicola
2020).
Moreover, some of the benefits of the clean energy transition—such
as job creation—are not evenly distributed across geographies or time.
Regions well-suited for wind or solar energy, for example, are often not
located in the same areas as those with fossil fuel extraction or use. For
instance, in Newcastle, UK, the world’s largest coal export city, mines
directly employ over 900 people in the region, while planed renewable
energy projects will provide only 150 jobs in the same area (Visontay
2020; Southward 2019).

Planning processes often do not account for public and
stakeholder inputs on potential local impacts
Though the popularity of clean energy has grown overall, local support for particular technologies can decline when citizens believe new
energy infrastructure will negatively impact them or their community,
or if developments will conflict with local land rights. Common concerns include decreased home values, noise, damage to wildlife, and
perceived health problems (Gross 2020; Nir 2020). Utility-scale onshore
wind and solar developments, for example, have faced opposition
based on project size—onshore wind turbines are 50 meters tall on
average, and solar developments can require 5 to 10 acres, or 2 to 4
hectares, per megawatt of generation capacity (DuVivier and Witt
2017; SEIA 2020).
Lack of consultation with local communities and failure to understand
or recognize land rights are often at the heart of objections to project
development. The Turkana Wind Project in Kenya, for example, has
been mired in conflicts about land grabbing, negligence, and infringement on indigenous land rights, resulting in considerable delays
for the $144 million project (Darby 2017; Reuters 2016; Cormack and
Kurewa 2018). New transmission infrastructure developed to transport
clean power to load centers can also provoke community opposition
if power passes through but does not serve the local grid (Gross 2020;
Nir 2020).
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In 2013, Morocco
initiated a plan to
phase out gasoline
and industrial fuel
subsidies by 2017,
redirecting savings
to a $9 billion solar
plan established in
2009. This planned
build-out will
create an estimated

270,000 to
500,000
jobs by
2040.

Potential land-use conflicts can occur between
new clean energy developments, existing local
industries, and conservation needs and can result in
environmental degradation
Agriculture, tourism, and fishing industries may be impacted if land
is cleared or coastal areas become inaccessible due to solar or wind
developments (Nesamalar et al. 2017; Seetharaman et al. 2019). Wind
developments (both on- and offshore) have also sparked opposition
from military stakeholders, who cite potential interference with surveillance activities, air traffic and radar systems, and low-level flights
(Durkay and Schultz 2016).
Even when clean energy developments do not interfere with existing
industry practices, new projects and associated transmission infrastructure require significant areas of land, potentially leading to deforestation and fragmentation or loss of large habitat blocks (DuVivier
and Witt 2017; McKenney and Wilkinson 2020; Kuvlesky et al. 2007).
Fragile lands are particularly vulnerable to environmental degradation
(Gross 2020). In the Mojave Desert, for instance, solar PV installations
likely reduced conservation values; that is, how much the land contributed to the preservation of species and ecological diversity across a
large area between 2009 and 2017 (Parker et al. 2018; USEPA 2009).

SOLUTION SET II: BUILD BROAD PUBLIC
SUPPORT THROUGH INCLUSIVE AND
TRANSPARENT PLANNING
Engage local stakeholders early on, in public processes
that are transparent, inclusive, and sincere about
addressing community needs
REDISTRIBUTE FUNDING FROM FOSSIL FUEL INDUSTRIES TO
PROGRAMS THAT WILL FACILITATE A FAIR TRANSITION
There are increasing instances of jurisdictions with large fossil fuel
employment that have successfully navigated the political and economic impacts of a clean energy transition. These jurisdictions have
developed creative funding mechanisms to restore local tax revenues,
support affected communities, and set the stage for a renewable
energy–based economy. In the United States, Colorado and New
Mexico are using securitized bonds to refinance utility investments
that allow early retirement of coal-fired generation plants. Securitization laws focus on public interest outcomes; both Colorado and New
Mexico enable bond financing to be used to mitigate negative community and worker impacts of coal phaseout (Lehr and O’Boyle 2020).
In parallel to its securitization law, Colorado established the Office of
Just Transition to work with communities directly to develop transition
plans and programs (Holzman et al. 2020).
In some cases, eliminating fossil fuel subsidies can provide governments with revenues needed to address transition needs. Morocco, a
country with excellent solar energy potential, initiated a plan in 2013
to phase out gasoline and industrial fuel subsidies by 2017, redirecting savings to a $9 billion solar plan established in 2009 (Coats 2017).
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Planned build-out of renewable energy capacity will create an estimated 270,000 to 500,000 jobs by 2040 (Ouhemmou 2016).
ENGAGE EARLY WITH PUBLIC STAKEHOLDERS TO DESIGN PROJECTS
THAT ALIGN WITH LOCAL INTERESTS, NEEDS, AND VALUES
Engaging local stakeholders early in the permitting and siting process
can help ensure projects align with local needs, while building goodwill for new clean energy developments (Ørsted 2019b). Various local
energy ownership models can be used to mobilize local support and
buy-in. While specific arrangements vary, local ownership schemes
allow citizens to be highly involved in project decision-making. Common models for community ownership include public-private partnerships, cooperatives, community trusts, and customer-owned enterprises (Gancheva et al. 2018). Denmark’s Samsø Island, the world’s first
100 percent renewable energy–powered island, is a highly successful
example of local ownership in practice. The island, now carbon-negative, uses a shared ownership model, where offshore wind turbines are
owed by investor groups, municipal government, and local cooperatives. Collectively, community members have invested over $1.9 million
since the project began in 1998 (Lewis 2017).
Community involvement may be initiated and facilitated through
channels such as city councils, county commissions, or special commissions. Developers and governments should be particularly mindful
of public engagement efforts when initiating projects in communities
that may lack the resources or the political capital to express their
concerns. Though local ownership models are promising, addressing
community concerns and gaining initial support can take significant
time and resources (Fowler et al. 2015). In Humboldt, California, for
example, the Redwood Coast Energy Authority (RCEA) started community engagement efforts in 2017 for a floating offshore wind development project expected to go online in 2024 (RCEA 2020). Though
daunting, investment at this early stage can help set projects up for
long-term success.

Establish clear permitting and siting processes for
clean energy infrastructure that explicitly address
environmental and social impacts
DESIGNATE RENEWABLE ENERGY ZONES TO STREAMLINE
RENEWABLE DEVELOPMENT, MAXIMIZE ECONOMIC BENEFITS, AND
MITIGATE ENVIRONMENTAL IMPACTS
Governments can designate Renewable Energy Zones (REZs), areas that
are preapproved for renewable energy project development on the basis
of high-quality renewable energy resources and suitable topography
and land-use designations (Lee et al. 2017). Additional factors include
proximity to existing or planned transmission infrastructure and highway
corridors). REZs can steer projects away from vulnerable natural lands,
streamline project approval, and create location-specific standards for
renewable energy projects (AWEA 2020a).
Several tools support the REZ planning process, such as the Multicriteria Analysis for Planning Renewable Energy (MapRE tool), which
incorporates geospatial, statistical, energy engineering, and economic
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methods to comparatively identify and value high-quality wind and
solar resources (LBNL 2020a). The Africa Clean Energy Corridor (ACEC)
initiative used the MapRE tool to identify REZs across the Eastern
and Southern African Power Pools. Results were used to rank regions
based on selected socioeconomic, environmental, and cost-efficiency
variables (Climate Initiatives Platform 2020). This enabled the project
to strategically plan across the 21 countries included in the ACEC,
identifying areas where interconnections between countries could
promote low-cost energy access and zones with low environmental
impact (Wu et al. 2015).
INTEGRATE CLEAN ENERGY WITH AGRICULTURE AND LOWIMPACT AREAS
Integrating clean energy in agricultural lands and siting projects in
low-impact areas like converted brownfields (Gross 2020) are promising
approaches that allow renewable energy projects to coexist with other
land needs and community priorities. Solar systems can be mounted
on stilts, allowing livestock to occupy the same area or agricultural

Box 6 |

Danish Energy Agency’s One-stop-shop for Offshore Wind Farms

In Denmark, a number of permits are
required by different authorities to
develop and build an offshore wind
farm. To facilitate this process, the
Danish Energy Agency (DEA) established a “one-stop-shop” concept that
grants project developers a single
point of access to the permitting and
approval process. As the coordinator
behind the one-stop-shop, the DEA
grants the permits needed to build an

offshore wind farm and coordinates
with relevant authorities throughout
the process, including the Agency for
Spatial and Environmental Planning,
the Danish Maritime Authority, and
the Danish Maritime Safety Administration.
Before the DEA actually begins
processing a project developer’s
application, it initiates a hearing and
consults with other government bod-

ies to clarify whether there might be
any other public interests or projects
that could delay project implementation. When compared to the official
administration of offshore wind farms
in other countries, the Danish model
has provided a quick, cost-effective
process that benefits the operating
budget of individual projects and the
development of offshore wind turbines
as a whole.

FIGURE B6. ONE-STOP-SHOP CONSENT PROCEDURE
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conditions

Technical
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Source: Danish Energy Agency.
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Submission of
bids + selection of
winner

machinery to operate beneath installations (Gross 2020; Mow 2018).
Colocation can even be mutually beneficial in some cases—solar arrays
can improve livestock and crop yields by providing shade, increasing soil
moisture retention, or acting as pollinator habitats. Identifying possibilities for colocation early in the siting process can help lower overall installation costs by 3 to 8 percent per gigawatt compared to standard practice
(Macknick 2016). One way to strengthen support for colocation is to reach
a consensus on community compensation. For instance, farmers in the
United States may receive up to $4,000 to $8,000 annually per turbine
when leasing cropland for wind energy (AWEA 2020b).
Building out projects on brownfield areas enables new developments to
leverage existing infrastructure, which can streamline the permitting and
zoning processes and provide economic benefits to surrounding communities (USEPA 2020). This strategy also helps minimize environmental
impacts and maintain the integrity of forests and other natural lands as
carbon sinks (Gross 2020; McKenney and Wilkinson 2020).

Collaborate with stakeholders early in the process to
identify possible land or marine competition and users
ESTABLISH A COMPREHENSIVE MARINE SPATIAL PLANNING
MECHANISM FOR OFFSHORE WIND DEVELOPMENT
Marine Spatial Planning (MSP) processes bring together government
agencies, industry, conservation, and local stakeholders with the
goal of integrating offshore wind into a broader coastal system plan.
MSP frameworks aim to reduce conflict and address future resource
demands sustainably by identifying how and where sector activities
can coexist. On average, a 1 GW offshore wind farm takes up an area
of about 200 kilometers (km²), yet only a small proportion of the area
covered is actually taken up by the turbines, substation foundations,
and cables. By increasing transparency and communication, MSP can
inform allocation of marine space and identify trade-offs between
mutually exclusive activities and those that can be integrated to
maximize social, economic, and environmental benefits and facilitate
opportunities for cross-border cooperation (Ehler and Douvere 2009).
Denmark’s Act on Maritime Spatial Planning provides an overview of
how different parties can coordinate to allocate marine space efficiently and establishes a framework for MSP in Danish waters. Offshore activities that may be considered in this process include fishing,
recreation, information and communication technology infrastructure,
shipping, and defense.
Creating a structured process that accounts for the needs of multiple
stakeholders saves time and development expenses (see Box 6). The
Dutch MSP process for the North Sea reduced the cost of offshore
wind permits by two-thirds, while developers involved in the Massachusetts Ocean Plan credit MSP for speeding up the subsea cable
application process (Flannery and Ellis 2016).
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CHALLENGE III: OUTDATED MANAGEMENT
AND LACK OF GRID FLEXIBILITY CAN DELAY
CLEAN ENERGY PENETRATION
Grid management operations must be updated and
flexibility increased
Electric power grids are unique systems that function only when the
supply of power exactly matches demand, at every moment of every
day. Intermittent clean energy resources like solar and wind produce
power variably when the sun shines and the wind blows. To accommodate increasing levels of variable renewable energy (VRE), most power
grids will require major changes and upgrades to their physical infrastructure, planning and operations, and electricity market structures.
Investors can be deterred from backing otherwise attractive projects
unless they can be connected to the grid, regardless of the quality or
scale of the clean energy resource.

A higher share of national and subnational resources
must be allocated to improving grid management,
infrastructure, and flexibility
By 2050, the share of renewable energy in the power sector is
expected to increase to at least 80 percent (IRENA 2018). Countries
around the world struggle with investor concerns that their grids may
be unable to integrate clean power at such high levels. A recent study
from the International Renewable Energy Agency (IRENA) estimates
that reaching 85 percent renewable electricity globally by midcentury
will require roughly $18 trillion of investment in transmission and distribution grid expansion, enhanced grid flexibility, and energy storage
(2018). In nearly every country, considerable grid infrastructure and
operational upgrades must be made to meet climate targets.

Insufficient transmission build-out to connect load
centers to clean energy resources slows investment
Inadequate transmission and interconnection infrastructure can be
a significant barrier to scaling clean energy, both in countries with
nascent clean energy markets and in those with more established
sectors looking to increase levels of penetration. For example, Australia has enough clean energy potential to power the entire country;
however, an outdated transmission system built around large, centralized generation stations is constraining investments in northern
Queensland, northwest Victoria, and large areas of New South Wales,
all areas with excellent wind and solar resources (Hobday and Divissi
2019).
In instances where clean electricity generation exceeds electricity
usage, the excess power can create an imbalance. This can lead plant
generators to scale back, or curtail, the clean energy production below
what is technically feasible. Curtailment of clean energy reduces electricity generation as well as the cost-effectiveness of the entire system
(Ql et al. 2018).
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SOLUTION SET III: MANAGE RESOURCE
VARIABILITY AND IMPROVE GRID FLEXIBILITY
Facilitate development of new grid infrastructure
As nations seek investments to bring their clean energy resources
to greater scale, they need infrastructure to cost-effectively move
electricity from resource-rich areas to major load centers. Where
government policy addresses resource variability and grid management needs, investors will have greater confidence that projects will
yield expected returns. Where grid constraints exist, or curtailment is
a risk, investments are less attractive. Enhancing grid management
and flexibility can be done both through new physical infrastructure
like long-range transmission lines, technologies such as software that
improve operations, as well as through demand response, load shaping, and efficiency to reduce peak demand.
PROACTIVELY PLAN FOR AND COORDINATE GRID BUILD-OUT
Governments should account explicitly for clean energy and distributed resources when planning new transmission infrastructure. In
India, the national government is building out its grid specifically to
accommodate the country’s ambitious renewable energy targets, via
infrastructure grants to state governments and a waiver on interstate

China’s state-owned
electric utility
recently completed a

1,000-mile
ultrahigh
voltage
line

designed to transport
carbon-free
electricity. According
to the utility, this
project can generate
nearly 10,000 new
jobs.

transmission charges for solar and wind until 2022. Since 2013, its
Green Energy Corridors program has explicitly sought to connect wind
and solar resource-rich areas to load centers (IEA 2020b). In addition, proactive national-level planning that aligns regional/provincial
governments can be the most effective way to navigate bureaucratic
barriers that hinder infrastructure build-out.
China’s state-owned electric utility recently completed a 1,000-mile
ultrahigh voltage line designed to transport carbon-free electricity.
This will help China move power from energy-rich interior regions to
its more densely populated areas in the eastern part of the country.
According to the utility, this project can generate nearly 10,000 new
jobs, and similar projects look to play a key role in the country’s coronavirus stimulus strategy (Bloomberg 2020).
STREAMLINE AND INVEST IN NEW TRANSMISSION AND
DISTRIBUTION INFRASTRUCTURE
Transmission infrastructure is critical to bringing down levels of
curtailment. For example, a $7 billion investment in transmission
infrastructure enabled Texas to become the top U.S. wind-producing
state, with wind energy curtailment falling from 17.0 to 0.5 percent
following the expansion (Handleman 2015). Parallel investments in
energy storage can also reduce curtailment and help mitigate the risk
of interrupted power supply (Specht 2019). Countries with a patchwork
of regulations across states, provinces, or regions may have trouble
ensuring transmission build-out and interconnection in the time
frame necessitated by a rapid scale-up. To expedite projects in such
cases, federal governments can work with subnational governments
to streamline interconnection processes and set a strong federal backstop siting provision, which typically provides backstop authority to an
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organization to be exercised only if the state cannot authorize a facility
siting or if it has withheld approval. In 2005, for example, the U.S. Congress passed the Energy Policy Act (EPAct) to give the Federal Energy
Regulatory Commission a backstop siting role in the event of lack of
action by a state energy commission. Integrating balkanized power
markets within a country—and thereby reducing rates—can be a boon
to customers. Research from the U.S. National Renewable Energy
Laboratory found that forming a “macro-grid” across the United States
would return more than $2.50 for every $1 invested (NREL n.d.).
Building grid interconnections between neighboring countries can
also deliver greater grid flexibility and lower wholesale market prices
(De Vivero et al. 2019). Denmark and Norway have both benefited from
the interconnection between their wind-heavy and hydropower-rich
grids, respectively. Similarly, the interconnector being established
between Denmark and the United Kingdom helps balance out variable offshore and onshore wind conditions between the two nations.
The European Internal Energy Market facilitates this kind of flexibility
by allowing for barrier-free electricity trade across European nations
(Ørsted n.d.).

Complement upgrades to physical infrastructure with
technological, operational, and market enhancements
ESTABLISH STRONG TARGETS FOR ENERGY STORAGE
Utility-scale battery storage, which is half as expensive as it was just
two years ago, could play an expanded role in providing sufficient
capacity and energy to meet demand at all hours as more variable
clean energy sources come online, and it has the potential to support
power sector decarbonization (Colthorpe 2020). In particular, emerging technologies like longer-duration seasonal storage and green
hydrogen will be important. Modeling studies of 100 percent clean
energy and deep-decarbonization scenarios suggest that long-duration storage technologies could help address future grid needs when
storm events reduce clean generation for days and when seasonal
variability of clean supply extends for weeks. However, the ability to
increase long-duration storage capacity will depend on achieving
significant cost reductions.
In India, the national government is encouraging hybrid renewable
energy and storage plants with 2.4 GW, solicited through two auctions
in late 2019. Similarly, the state of New York followed up on an aggressive energy storage target with $280 million in incentives for bulk and
retail energy storage projects. Currently, more than 8 GW of bulk storage projects are in the state’s pipeline (Spector 2020).
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IMPLEMENT DEMAND-SIDE SOLUTIONS
Demand-side solutions are often one of the most cost-effective ways
to control energy demand and provide grid support. Examples of
demand-side measures include investments in energy management
systems that help customers track and reduce energy consumption, energy efficiency upgrades, and communication technologies
that allow customers to automate and optimize their own electricity
demand. By implementing demand-side measures to better manage
the timing of loads, greater grid flexibility can be achieved to manage larger amounts of clean energy on the grid and help provide grid
reliability. When demand-side resources are properly integrated and
managed on the grid, they can boost the technical flexibility of a grid
and even be combined with bulk storage technologies.
IMPLEMENT ADVANCED SYSTEM OPERATIONS AND MANAGEMENT
STRATEGIES
Improved system operations and management have been shown to
benefit grid resource balancing and can help smooth the path to high
levels of clean energy penetration. Operational flexibility, enabled by
digitization, advanced forecasting, and variable pricing, is a necessary complement to the technical flexibility outlined above (IRENA
2019). Peru, for example, has invested in a high spatial resolution nodal
pricing system, which helps to detect transmission constraints (Foster
and Rana 2020). National governments can leverage regulations to
mandate or speed up the implementation of these systems, supported by updated market design and remuneration that captures the
economic benefits of improved flexibility and precision (De Vivero et al.
2019). Ireland, whose electricity generation fuel mix includes the highest share of onshore wind power in the world at 37 percent, recently
announced a €2 billion five-year plan to overhaul its electric power
system, equipping it for 70 percent renewable electricity by 2030 and
enabling peak penetration of 95 percent. The plan recognizes system
interconnection across the country as central to achieving its aims (EirGrid Group 2019; Richard 2020). Further development and integration
of digital innovations, such as blockchain and the Internet of Things,
may provide additional grid flexibility in coming decades.
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The 2020’s are
critical years in
the fight against
climate change. Gov
ernments and the
private sector can
secure a climate
safe economy and
environment by
working together –
but the foundational
policy elements
and finance must
now scale at a rate
we have not yet
achieved.

3. Conclusion
Many recent papers note that this is the decisive decade for decarbonizing the electricity system – and electrifying new segments of the
global economy like passenger vehicles and buildings. To succeed,
governments and the private sector efforts must be aligned. This
paper has reviewed three key elements that will determine success or
failure in bringing investment to meet the aspirations of policymakers
and renewable energy developers alike. These are: 1) setting and tracking targets for renewables and decarbonization, 2) support inclusive,
timely and consistent siting and permitting processes, engaging local
stakeholders early in the process, and 3) supporting grid and electricity
system requirements with transmission and distribution systems that
optimize renewable assets.
When designed and implemented well, government actions can
reduce risks, create compelling business action, and drive private
investment. In places where policies have succeeded in attracting
private investment and building public support for clean energy, we
observe the following characteristics:

▪

Policies and market rules reflect ambitious goals and create an
enabling environment for renewable energy.
□

This includes markets where policies and binding targets
are ambitious, and planning and funding recognizes
that renewable energy technologies and an upgraded
electrical grid are fundamental to achieving economic and
environmental goals. They see renewables as a new economic
driver, and an opportunity to bring investment into their
communities.

□

Policies that are part of a comprehensive and consistent
regulatory package, working together to achieve aligned
public policy goals like clean and healthy air, water availability,
and energy access, can be especially effective.

□

Investment in grid infrastructure can be complemented by
the use of distributed and utility-scale energy assets. Grid
infrastructure, transmission and digitalization are critical to
the success of the renewable energy transition. By looking
at the attributes at a system level and creating innovative
contracting and renumeration approaches, the markets can

▪

reward rather than cut out new generating asset entrants.
Solutions match up with local conditions and level of market
maturity. Policies and incentives need to align with current local
conditions for renewable energy deployment, both in terms of
technical potential and how effectively the current power market
compensates new clean energy generation.
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▪

Public and stakeholder engagement starts early and is
sustained, and decision-making is transparent. Siting and
permitting processes should start well in advance of project
initiation. Input must be sought in a truly inclusive manner.
Criteria for and final decisions should be publicly documented.
Policymakers in regions with significant presence and
employment fossil fuel industries fare best if they anticipate and
plan in advance for impacts on local tax revenues, employment,
and economic development. In addition, consultations on siting
should consider local values, land tenure and use, and balance the
variety of considerations for specific cultural and ecosystem needs
with the need to deploy renewable energy at a much greater pace
and scale than currently.

The 2020’s are critical years in the fight against climate change. Governments and the private sector can secure a climate safe economy
and environment by working together – but the foundational policy
elements and finance must now scale at a rate we have not yet
achieved. Today’s efforts to bring renewable electricity to market must
quickly extend to countries that are earlier in their scaling journey. The
technical knowledge is there, policymakers are setting targets, and
as we look at this critical decade, it is time to overcome the remaining barriers to scaling renewable energy. This paper offers the policy
and private sector community three key elements that can unlock the
transformation of the power sector, which is crucial for society-wide
decarbonization.
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Glossary
CAPITAL COSTS

The cost of field development and plant construction and the equipment
required for industry operations.
Demand response programs (DSPs) are incentive-based programs that
encourage electric power customers to temporarily reduce their demand for
power at certain times, in exchange for a reduction in their electricity bills. Some

DEMAND RESPONSE
PROGRAMS

demand response programs allow electric power system operators to directly
reduce load, while others allow customers to retain control. Customer-controlled
reductions in demand may involve actions such as curtailing load, operating
onsite generation, or shifting electricity use to another time period. Demand
response programs are one type of demand-side management.
Demand-side management (DSM) is a utility action that reduces or curtails enduse equipment or processes. DSM is often used to reduce customer load during

DEMAND-SIDE
MANAGEMENT

peak demand and/or in times of supply constraint. DSM includes programs
that are focused, deep, and immediate such as the brief curtailment of energyintensive processes used by a utility’s most demanding industrial customers; and
programs that are broad, shallow, and less immediate such as the promotion of
energy-efficient equipment in residential and commercial sectors.

DISTRIBUTED ENERGY
RESOURCES

Distributed energy resources (DERs) are small-scale energy generation
technologies and storage technologies that produce electricity generation when
needed. DERs are connected to the grid on a local distribution system.
Power purchase agreement (PPA) is a contract with an energy project through

POWER PURCHASE
AGREEMENT

which a customer agrees to purchase the energy produced by a generator over
a specified period at a predetermined price per unit of energy. Types of PPAs
include physical PPAs, financial PPAs, and other structures.
Process emissions include carbon dioxide (CO2) and other greenhouse gases

PROCESS EMISSIONS

emissions generated by a chemical reaction that occurs during an industrial
process.

VARIABLE RENEWABLE
ENERGY

Variable renewable energy (VRE) is a renewable energy source that is
nondispatchable due to its fluctuating nature, like wind power and solar power,
which only generate electricity when wind or sunlight are available.

Note: Several definitions have been aligned with the U.S. Energy Information Administration’s Glossary. See https://www.eia.gov/tools/glossary/.
Source: Authors
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Endnotes
1. To learn more about the ambition loop concept, read The Ambition Loop: How Business and Government
Can Advance Policies That Fast Track Zero-Carbon Economic Growth, produced by We Mean
Business, UN Global Compact, and World Resources Institute (2018): https://static1.squarespace.com/
static/5bbe243651f4d40801af46d5/t/5c00266c0e2e728a28cee091/1543513751309/The-Ambition-Loop.pdf.
2. To learn more about the Clean Energy Investment Accelerator (CEIA), a public-private partnership between
World Resources Institute, Allotrope Partners, and the U.S. National Renewable Energy Laboratory, visit the
following website: www.cleanenergyinvest.org.
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