Working Paper

Electricity Governance Initiative

10 QUESTIONS TO ASK ABOUT SCALING
ON-GRID RENEWABLE ENERGY
DAVIDA WOOD, SARAH MARTIN, BHARATH JAIRAJ, SHANTANU DIXIT, AND LETHA TAWNEY

THE 10 QUESTIONS TO ASK SERIES:
FRAMEWORKS FOR DESIGNING GOOD
ELECTRICITY POLICY
The 10 Questions to Ask Series, or the 10Q Series,
is an initiative of the World Resources Institute’s
(WRI) Electricity Governance Initiative (EGI) and
Prayas, Energy Group. It aims to build the capacity of
electricity sector stakeholders—government agencies,
regulators, utilities, the private sector, civil society, and
others —to design and participate in policy making and
implementation processes. Each paper in the series
asks a set of 10 questions relevant to a particular topic
within the broader electricity sector. The series pays
particular attention to public interests—interests in
which society has a stake and that warrant government
recognition, promotion, and protection. These interests
may include decisions concerning public expenditures,
affordability, service quality, and impact on local
and global resources. We consider “good” electricity
policy to be policies designed to improve effectiveness
of public expenditures, reduce unnecessary costs,
raise the quality of service, and minimize social
and environmental impacts while seeking to reach
specific policy objectives. “Good” also references “good
governance” as laid out in EGI’s flagship publication,
the “Electricity Governance Initiative Assessment
Toolkit” (EGI Assessment Toolkit) (see Box 1).
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The questions raised in the 10Q Series are relevant
in a variety of policy making contexts. Individuals in
government, utilities, and planning agencies can use the
10Qs to assess or review electricity policies. Civil society
groups can draw on the 10Qs as a guide to engaging with
policymakers at public hearings or other consultations.
Combinations of these modes of engagement can guide
multi-stakeholder forums to design policy roadmaps
under a common framework.
The questions posed are designed to help readers focus
on issues affecting their country or region. The questions
can be used to identify crucial gaps and challenges within
a country’s electricity sector; query decision-makers on

Box 1 |

plans to fill those gaps; and help ensure that electricity
policies represent public interests by keeping social,
economic, and environmental considerations in mind.
Each question is formulated to emphasize the active role
that stakeholders can play in policy design and review
processes, and is accompanied by an explanation of its
relevance to the public interest. Users should feel free to
adapt the questions to the knowledge level of different
types of stakeholders. For example, pilot tests found
that those wanting to build the capacity of consumers
to participate in public hearings needed to adopt less
technical language. Additional resources are provided for
readers who are interested in pursuing each question in
greater detail.

TAP–C Key Principles of Good Governance

THE ELECTRICITY GOVERNANCE INITIATIVE TOOLKIT
Benchmarking Best Practice and Promoting Accountability in the Electricity Sector
Transparency and Access to Information: Transparency is the process of revealing actions and information so that outsiders can
scrutinize them. Attributes of transparency include the comprehensiveness, timeliness, availability, comprehensibility of information, and
whether efforts are made to make sure information reaches affected and vulnerable groups as appropriate.
Accountability and Redress Mechanisms: Access to justice and redress are necessary to hold governments and actors in the private and
public sector accountable. Accountability includes the extent to which there is clarity about the role of various institutions in sector decision
making; there is systematic monitoring of sector operations and processes; the basis for basic decisions is clear or justified; and legal systems
are in place to uphold public interests.
Participation: Diverse and meaningful public input helps decision-makers consider different issues, perspectives, and options when defining
a problem. Elements of access to participation include formal space for participation in relevant forums, the use of appropriate or sufficient
mechanisms to invite participation, the inclusiveness and openness of such processes, and the extent to which the gathered input is taken into
account.
Capacity: Capacity refers to the government’s social, educational, technological, legal, and institutional ability to practice good governance,
and the ability of civil society to engage in decision making. This includes the capacity of government and official institutions to act
autonomously and independently, the availability of resources (both human and financial) to provide access, and the capacity of civil society
(particularly NGOs and the media) to analyze the issues and participate effectively.

Source: Dixit, S., N.K. Dubash, C. Maurer, & S. Nakooda. 2007. The Electricity Governance Initiative Toolkit: Benchmarking Best Practices and Promoting
Accountability in the Electricity Sector. Washington DC & Pune: WRI & Prayas, Energy Group.
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10 Questions to Ask: Renewable Energy

The 10Q Series builds on the Electricity Governance
Initiative Toolkit (EGI Toolkit), which provides a set of
good governance indicators customized for policy and
regulatory processes in the electricity sector. The EGI
Toolkit highlights the good governance principles of
transparency, participation, and accountability, which
correspond to the principles of access to information,
decision-making, and justice in Principle 10 of the 1992
Rio Declaration on Environment and Development 1.
The EGI Toolkit adds a fourth principle of capacity (see
Box 1). Indicators from the EGI Toolkit may be used to
supplement the 10Qs to assess procedural aspects of
governance.
To date, the 10Q Series includes:
 1 0 Questions to Ask about Electricity Tariffs
 1 0 Questions to Ask about Integrated Resources

Planning

 1 0 Questions to Ask about Scaling On-Grid

Renewable Energy

INTRODUCTION TO SCALING ON-GRID
RENEWABLE ENERGY
By the end of 2012, 138 countries worldwide had
introduced renewable energy (RE) targets, and
investments in new RE capacity totaled US$244 billion
that year.2 Globally, RE is gaining momentum, with
over 480 gigawatts (GW) of installed renewable power
capacity.3 RE is now at the forefront of many national
energy development plans.

an economy-wide scale requires solutions to a range of
short- medium- and long-term challenges. These include
resolving economic questions about how the costs of
new RE generation will be distributed among electricity
consumers, investors, taxpayers, and other stakeholders,
and technological challenges such as accommodating
intermittent supply, upgrading or adding transmission
and distribution grids, and addressing knowledge gaps.
“10 Questions to Ask About Scaling On-Grid Renewable
Energy” provides a framework to help stakeholders—
including decision-makers, investors, civil society, and
others—engage with each other to resolve common
questions. It is primarily intended for regulated or
partially regulated electricity industry structures and
offers questions about renewable energy planning for
stakeholders to consider.
This framework paper focuses on large-scale renewable
energy projects that are not on the customer’s side of the
meter, but are connected directly to the grid. Because
large-scale and small-scale RE systems have different
market structures (see Box 2), two “10 Questions to Ask”
frameworks will explore elements of scaling renewable
energy. Whereas this framework addresses target setting
and planning for renewable energy generally and the
enabling environment necessary for larger scale systems,
a second framework paper will address the enabling
environment necessary for smaller systems that may be
on grid, off grid, or sometimes on grid.

The progress made in many countries has also highlighted
the complexities of increasing the rate of RE deployment
at the national level. Deploying renewable energy on
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Convergence at the Grid Edge

It is common to delineate between on-grid and off-grid solutions, particularly in energy access situations. Similarly, in renewable energy,
it is common to differentiate between “decentralized” small systems that serve a single home or building and larger “utility-scale” systems—
though there is little agreement on where the dividing line falls.
As the cost of renewable energy and storage solutions continues to fall and renewable energy plays a more central role in the electricity
sector, these definitions become less useful. A university in the United States or an industrial park in India may have a 20 megawatt (MW)
renewable energy system, supported by an onsite natural gas combined heat and power facility on a micro-grid that is sometimes feeding
power to the grid, sometimes drawing power, and sometimes islanded. A village in a rural region may begin with small home systems that
converge into a micro-grid and eventually connect to a regional grid where they are both providing and drawing power. A home system in
any urban center—developed or developing—may have storage to provide both services that stabilize the grid and power when the grid is
unavailable.
However, different regulation, policy, investment, and supply chains will likely be required to increase deployment of smaller systems
primarily meant to serve a single facility versus larger systems meant to serve a grid.

This framework can be useful in all stages of the scale-up
process, including planning, implementation, and
monitoring and evaluation. It identifies 10 key elements
that are fundamental to integrating RE into options for
generating electricity (see Figure 1). Each element is
presented as a question that can be explored by decision
makers and stakeholders in their own context, and is
followed by a short explanation of its significance with key
points highlighted in grey. Each question is accompanied
by a list of resources and country examples for readers
interested in further exploration.
“10Qs about Scaling On-Grid Renewable Energy” can be
used in multiple ways. Stakeholders can use it to create
a common vision and research agenda. Policymakers
can use it to guide interagency cooperation or to
convene technical working groups. Project developers
and civil society groups can use it to prepare for public
hearings. The framework can also be adapted to
develop a roadmap for reaching specific RE technology
targets. In Thailand, for example, a multi-stakeholder
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forum adapted a pilot version of the framework to
design a roadmap for increased deployment of solar
photovoltaics. The treatment of each question is not
prescriptive. The examples provided are not considered
“best practice” because they are context specific and
may not be appropriate for other countries at different
times. They show possible solutions that could be the
basis of further research and context-specific policy
development. Many of the examples are drawn from
WRI’s research, including the reports “Grounding Green
Power: Bottom-Up Perspectives on Smart Renewable
Energy Policy in Developing Countries” and “Meeting
Renewable Energy Targets: Global Lessons from the Road
to Implementation.” These reports, which can be used
as companion documents to “10 Questions to Ask about
Scaling On-Grid Renewable Energy,” provide additional
case studies and detailed information about national RE
plans and policies.

10 Questions to Ask: Renewable Energy

Figure 1 |

Scaling On-Grid Renewable Energy: 10 Essential Elements

10.ENVIRONMENTAL &
SOCIAL IMPACTS

1.PLANNING
PROCESS

9.INSTITUTIONAL
CAPACITY & HUMAN
KNOW-HOW

8. LONG-TERM
TECHNICAL CAPACITY

2.PLAN
OBJECTIVES

SCALING ON-GRID
RENEWABLE ENERGY:
ESSENTIAL ELEMENTS

3.EVIDENCEBASED TARGETS

4. PLAN DESIGN

7. FINANCE
MECHANISMS

6. PLAN
FLEXIBILITY

5. LEGAL &
INSTITUTIONAL
FRAMEWORKS
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10 QUESTIONS TO ASK ABOUT SCALING ON-GRID RENEWABLE ENERGY
Q1. WHAT IS THE PROCESS FOR ESTABLISHING THE RENEWABLE ENERGY PLAN?
The RE planning process is central to renewable energy
deployment and has implications for financial and
technical change throughout the electricity sector. The
decision-makers and institutions responsible for planning,
the methodology used to set RE targets, and the degree
of transparency and public participation throughout the
process all influence the plan.
Each country has a set of institutions responsible for
setting renewable energy plans. Often a nation’s ministry
of energy or its planning commission takes the lead. In
some countries, state or regional entities are authorized
to establish renewable energy plans, while other
countries have specialized departments dedicated to
promoting renewable energy. Two examples of the latter
are the Philippines’ National Renewable Energy Board,
a consultative body to facilitate policy implementation;
and India’s Ministry of New and Renewable Energy, the
nodal government ministry for all matters relating to new
and renewable energy. Regardless of the arrangement,
a crucial first step is ensuring that the creation and
composition of all relevant decision-making bodies
are transparent and that roles and responsibilities are
publicly known.
Several government agencies may be involved in the RE
decision-making process. Roles in granting approvals
or exercising regulatory oversight can be delegated
either horizontally, across departments and agencies, or
vertically, among national, state, and local governments
(see also Q9). Mechanisms to coordinate the work of these
multiple institutions are important to the effective roll
out of renewable energy plans. Lack of coordination can
lead to serious instability in the medium and long term,
depressing investment and increasing costs. In South
Africa, weak governmental coordination, coupled with
the lack of a clearly mandated decision-maker, delayed the
implementation of the country’s renewable energy
procurement program and significantly slowed the
momentum of the South Africa Renewables Initiative.4
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To prevent institutional disconnect, clear mandates
and authorities should be set for each involved
government body.
Countries present their RE plans and set their targets in a
variety of ways. In some cases RE plans are part of larger
national or resource campaigns. For example, in India,
RE targets are set under five-year national plans, whereas
South Africa incorporates RE plans into its National
Integrated Resource Plan. In other cases, such as the
Philippines’ National Renewable Energy Plan, RE plans
may stand alone. Policies related to RE targets can be
presented in plans or legislation that cross sectors, such
as financial, industrial, or climate mitigation acts (see also
Q4). In all cases, commitments, targets, and goals should
be specific, clear, and consistent across plans.
Finally, given the long-lived nature of facilities in the
electricity sector, it is important that RE planning
processes maintain a long-term perspective. For example,
planners should consider long-term goals—ideally, 20
years into the future—even when developing short- to
medium-term plans. Opportunities for future feedback
and review can be built in to evaluate progress toward
long-term objectives. A long-term perspective can also
be secured by prescribing clear triggers and criteria for
modification to meet technological and other changes
(see Q6). This requirement allows planners to regularly
evaluate plans against the original environmental, social,
and/or economic objectives (see Q2).
In some cases, long-term goals related to RE can be
articulated with different types of plans, such as economic
development plans, climate plans, and/or resource plans.
In these cases, linkages among different plans should be
made clear.

10 Questions to Ask: Renewable Energy

Q1. Analysis Highlights—RE Planning Process
LOOK FOR:
  Transparency in roles and responsibility of decision-making bodies
  Coordination among agencies and related plans
 Long-term vision

Additional Resources

Page

The Philippines’ National Renewable Energy Plan
Clean Technology Fund Investment Plan for South Africa ......................................................................................................................................... 10-20
Encouraging Renewable Energy Development: A Handbook for International Energy Regulators........................................................................... 53-59
Grounding Green Power: Bottom-up perspectives on smart renewable energy policy in developing countries...................................................... 14-17
Meeting Renewable Energy Targets: Global Lessons from the Road to Implementation............................................................................................ 6-11
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Q2. WHAT ARE THE OBJECTIVES OF THE RE PLAN?
A clear statement of objectives can help hold key
decision-makers and implementers accountable for
their decisions and actions and make progress easier
to evaluate. Common objectives include diversifying
the energy portfolio, promoting energy security,
lowering energy import costs, improving energy access,
providing affordable energy, improving air quality,
reducing negative health impacts, boosting domestic
manufacturing, creating jobs, cutting cleaner fuel
costs, and reducing the impact of fossil fuels on the
environment. Information on different national
objectives for promoting RE development is listed in
Meeting Renewable Energy Targets: Global Lessons
from the Road to Implementation, table 2.
Renewable energy may be promoted to concurrently
satisfy environmental, economic, and social objectives in
a country. Because many of these objectives can conflict
with one another, priorities and trade-offs should be

clearly articulated. For example, building domestic
industries can keep costs of RE high compared with
importing equipment that is cheaper and of better quality.
In that case, there is a trade-off between promoting new
and growing industries and providing affordable energy.
Economic, social, environmental, and other factors must
be weighed carefully and transparently when deciding
between such trade-offs.
RE objectives are often linked to national commitments,
which are frequently expressed as targets. These
commitments should be clearly outlined and defined in
plans and strategies that include precise timeframes. For
example, if the national objective is to achieve 50 percent
electricity production through RE sources, the target
should explicitly outline the types of sources, methods for
target achievement, and specific timelines.

Q2. Analysis Highlights RE Plan Objectives
LOOK FOR:
 Clearly defined policy objectives
 Consideration of trade-offs between conflicting objectives
 Alignment with national commitments

Additional Resources

Page

Delivering on Clean Energy Economy: The Role of Policy in Developing Successful Domestic Solar and Wind Industries.................................................1-15
India Jawaharlal Nehru National Solar Mission........................................................................................................................................................... 2,3,7
Thailand Renewable and Alternative Energy Development Plan........................................................................................................................ Section 2
Meeting Renewable Energy Targets: Global Lessons from the Road to Implementation............................................................................................8-11
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10 Questions to Ask: Renewable Energy

Q3. WHAT IS THE EVIDENCE BASE FOR SETTING RE TARGETS?
RE targets should be based on evidence from credible
assessments of potential for renewable energy in a region.
Renewable energy potential is determined by a combination
of variables, including geographical factors, prevailing
technology, and economic viability.

availability such as solar insolation and cloud cover can be
created. Optimization studies can calibrate the feasibility of
RE projects and seamlessly integrate them into the existing
electric system. These studies should also include assessing
transmission and distribution system requirements (See Q8).

Geographic potential measures the RE capacity that can be
achieved keeping in mind local constraints such as weather
variations, land use cover, and access. Technical potential
is based on commercially available technology. Economic
potential is the maximum capacity of renewable energy that
can be achieved cost-effectively. Calculating these variables
for a country provides a solid evidence base to determine
nationally appropriate plans. Renewable energy is a rapidly
evolving field with both the technical and the economic
potential constantly improving. These future improvements
should be anticipated when setting a target (See Q6).

Reliable assessments can provide an evidence base to
help those responsible for allocating resources do so more
efficiently, as well as set ambitious targets based on realistic
achievability. Reliable RE target assessment procedures,
which require a high level of technical capacity and human
expertise (See Q9), are critical to making informed decisions
about important technical issues such as:

Electricity sector RE targets should specify not only
installed capacity (maximum capacity at which a unit can
be operated), but also dependable capacity. Dependable
capacity is based on resources such as the number of sunny
days and wind speeds, which vary according to geography
and seasons. Geospatial maps and data on resource

  RE technologies to consider,
  assumptions about certain technologies,
  suitable methodology for estimating resource potential,
  spatial and temporal variations of RE sources, and
  grid connectivity.

Decision-makers should be able to justify their choices to
stakeholders using data from credible assessments. Making
this information available to the public is a key aspect of
transparency in the RE target-setting process and can help
ensure the political stability of the goals.

Q3. Analysis Highlights—Evidence-Based Targets
LOOK FOR:
 Evidence based on geographic-, technical- and economic-potential assessments
 Targets presented as installed and dependable capacity
 High level of technical and human capacity
 Transparent assessment processes
¤¤ Methodology
¤¤ Data

Additional Resources

Page

The Philippines’ National Renewable Energy Plan
Clean Technology Fund Investment Plan for South Africa.......................................................................................................................................... 25-26
Unleashing the Potential of Renewable Energy in India...............................................................................................................................13-22, 23-33
Encouraging Renewable Energy Development: A Handbook for International Energy Regulators........................................................................... 25-30
South Africa’s Renewable Energy Policy Roadmaps.....................................................................................................................................................12
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Q4. HOW IS THE RE PLAN DESIGNED TO ACHIEVE THE STATED OBJECTIVES?
Objectives are supported by policies and targets that
incorporate “SMART” and flexible design, and link with
other sector policies. Suitable policies vary according
to the objectives. For example, to increase installed
RE capacities, policymakers can design “demandpull” policies (policies that increase demand for RE
by reducing market barriers), such as feed-in tariffs
or other incentives. If the objective is to increase job
creation, policymakers can design “supply-push” policies
(policies that increase incentives for firms to generate
new knowledge and, therefore, new RE technologies or
improve existing ones), such as investing in research and
development (R&D).5 Of course, these objectives and
policies can be interrelated. Supply-push and demand-pull
policies are often used in conjunction with each other and
other policies that encourage innovation and training to
achieve a country’s objectives. Some policies can present
unwanted trade-offs. Policies are most effective when
clearly designed to achieve stated objectives and manage
potential trade-offs.
Plans should incorporate SMART targets: targets that
that are specific, measurable, achievable, realistic, and
time-bound. For example, to increase deployment of
renewable energy, a plan should include quantitative
electricity generation goals (i.e., megawatts by a specific
date) and the target should be rooted in technical and
economic assessments of a particular technology within
a specific geographic region (see Q3). SMART targets
rooted in reliable data are credible; unrealistic targets can
reduce credibility. In Indonesia, for example, regularly
changing RE targets based on unreliable data has caused
uncertainty in the RE policy framework. RE targets were
initially set in 2006 at 25 percent by 2025, then revised in
2008 to 10 percent by 2010, and revised again in 2012 to
25 percent by 2025.6
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Plans should also include clear provisions for technoeconomic and governance issues such as curtailment
(e.g., should wind generators be required to reduce
their generation output when there is excess electricity
production?); RE grid connectivity (who is responsible
for connecting RE projects to the grid?); and grid
access (should RE have mandatory and priority access
to the grid?). Providing clarity on such issues helps
minimize project risk and instills investor confidence.
German, Spanish, and Chinese legal frameworks for
RE include provisions necessary for RE development
and deployment, including clear expectations for who is
responsible for grid connectivity.7
Well-thought-out plans often go beyond RE plans and
cross sectors (e.g., manufacturing, infrastructure,
finance, employment, and R&D). Policies and regulations
can be most effective when designed in coordination
with affected and relevant sectors, and in a way that
integrates and considers pre-existing policies and
regulations. For example, growth in RE requires both
upstream (manufacturing) and downstream (deployment)
industries and ancillary services to provide equipment
and expertise. Existing industrial capacity can establish
a stable foundation, although specialized industries
often develop as the RE sector grows. China’s sizable
manufacturing sector contributed greatly to the success
of the country’s wind industry.8 Construction companies
and technical service providers can contribute valuable
infrastructure, products, and services that make the RE
industry more competitive. Engaging other sectors in RE
planning can be advantageous for all industries involved.

10 Questions to Ask: Renewable Energy

Q4. Analysis Highlights - RE Plan Design
LOOK FOR:
  Appropriate policies for achieving objectives
¤¤ Identified pull policies
¤¤ Identified push policies
 SMART and flexible targets
 Coordination with relevant industries and sectors

Additional Resources

Page

Delivering on the Clean Energy Economy: The Role of Policy in Developing Successful Domestic Solar and Wind Industries........................................... 1-15
Encouraging Renewable Energy Development: A Handbook for International Energy Regulators....................................................................35-46, 60-70
Grounding Green Power: Bottom-Up Perspectives on Smart Renewable Energy Policy in Developing Countries................................................... 11-13
Meeting Renewable Energy Targets: Global Lessons from the Road to Implementation.......................................................................................... 12-17
The Electricity Governance Initiative Toolkit, Benchmarking Best Practice and Promoting Accountability in the Electricity Sector.................... 70, 78-80
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Q5. WHAT LEGAL AND INSTITUTIONAL FRAMEWORKS ARE IN PLACE TO HELP
ACHIEVE RE OBJECTIVES?
RE policies often require new legal and regulatory
frameworks in order to be effectively implemented. An
important step, therefore, is to establish whether such
frameworks exist and to evaluate the extent to which they
foster the deployment of RE as envisioned by the targets.
For example if a policy calls for increasing the share
of cost-effective RE over a specified time, laws and
regulations designed with conventional generation in
mind, may need to be altered. Examples of regulatory
provisions for grid-integrated RE include:
 r enewable portfolio standards,
m
 andatory grid integration of RE,
 f eed-in-tariffs,
b
 alancing supply and demand (curtailment measures),
 c lear distribution of roles and responsibilities

regarding grid connectivity,

 c ost allocation, and
 r ules for allocating resources such as land and water.

Policies can aim to enhance the competitiveness of new
technologies. For example, provisions for sustained R&D
and demonstration programs can lead to more installed
capacity, cost reductions, and more efficient technologies.
Given the potential benefits, it is worth evaluating existing
national R&D schemes as to whether they support short-,
medium- and long-term RE improvement goals. For
example, Morocco’s National Energy Strategy integrated
several university programs to create a Bachelor’s degree
in energy. The energy BA incorporated technical and
economic components related to energy, the appropriation
of new technologies through R&D, technology transfer,
and domestically produced equipment. Emphasizing RE
in higher education is one way a policy can make strides
toward RE innovation.
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Regulations should encourage technology performance
improvements and long-term price decreases. For
example, feed-in tariffs, which use a long-term contract
to pay power producers cost-based rates for renewable
energy, can be structured to reduce payments as
technology becomes more efficient and pass the savings
on to consumers. Germany’s pioneering feed-in tariff
mechanism is designed to reflect market changes,
making cost-efficiency an important aspect and
incorporating “degression rates,” which are used to
account for technological learning curves and avoid
overcompensation of RE power producers.9
A maturing market might warrant a shift from feed-in
tariffs to competitive bidding mechanisms, or a hybrid
of feed-in-tariffs and competitive bidding. In India, for
example, most states are following a reverse bidding
program with a feed-in tariff acting as a ceiling cap for
the tariff rate for solar photovoltaic. 10
Regulations should facilitate transparent monitoring
mechanisms for RE project bidding, power purchase
agreements, and alignment of the projects with national
RE goals (including R&D and large-scale RE deployment).
In addition, legal and institutional support for stakeholder
participation and community engagement in the decisionmaking process can promote smooth procurement
processes and political sustainability.
While many of these principles hold true for the healthy
development of a distributed renewable energy market,
additional issues emerge that are specific to small-scale
solutions such as micro-grids, which may or may not
be connected to the grid. A forthcoming topic in the 10
Questions to Ask series will elaborate on these issues.

10 Questions to Ask: Renewable Energy

Q5. Analysis Highlights—Legal and Institutional Frameworks
LOOK FOR:
  Clearly defined legal and regulatory provisions
¤¤ Support for large-scale deployment of RE
¤¤ Support for technology performance improvements and price decreases
 Transparent monitoring mechanisms

Additional Resources

Page

India’s Jawaharlal Nehru National Solar Mission............................................................................................................................................................. 9, 11-12
The Philippines’ National Renewable Energy Plan
Thailand Renewable and Alternative Energy Development................................................................................................................................ Section 4
Grounding Green Power: Bottom-Up Perspectives on Smart Renewable Energy Policy in Developing Countries................................................... 34-36
Meeting Renewable Energy Targets: Global Lessons from the Road to Implementation.......................................................................................... 18-27
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Q6. HOW FLEXIBLE IS THE RE PLAN TO CHANGING CONDITIONS?
Renewable energy markets and technologies are
dynamic and evolving. RE plans and targets can best
respond to technology changes, price and performance
improvements, and evolving market conditions when
they are flexible (see Box. 3 Policy Flexibility: Advantages
and Disadvantages). When targets are achieved sooner
than expected, an effective RE plan can call for targets
to be reviewed and updated. When India exceeded by 13
percent the target in its Five Year Plan 2007–12 to add
12.4GW of grid-connected renewable energy, planners
set a new target of adding 30GW of renewable energy
in 2012–17.

risks, and political risk. RE policy can be made more
flexible by embedding provisions for conducting regular
policy reviews, empowering energy regulators to approve
power prices, monitoring national and international RE
sectors, and benchmarking best practices in technology
and deployment strategies.

Flexibility is also key to resiliency in the face of risks,
including investment and cost risks (see Q7), technological

Box 3 |

While flexibility can make an RE policy more effective
over the long term, predictability is equally important,
especially for stakeholder confidence and cost efficiency.
Review processes that are guided by clear triggers and
criteria for modifications can help balance the flexibility
and predictability dimensions of the RE plan.

Policy Flexibility: Advantages and Disadvantages

ADVANTAGE

Policy Flexibility

 Quick to adapt to market
signals, learning curves,
and technology changes.

DISADVANTAGE

 Can create policy instability,
if reviews, policy changes and
long-term rates are not clearly
stated and planned.

EXAMPLE

Germany’s degression rate system,
which accounts for technological
learning curves and helps avoid
over compensation.

 Difficult to anticipate rapid
changes and learning curves

Source: Ballesteros, A., S. Martin & D. Wood. 2013. Meeting Renewable Energy Targets: Global lessons from the road to implementation. Gland: WWF International
Online at: http://awsassets.panda.org/downloads/meeting_renewable_energy_targets__low_res_.pdf
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Q6. Analysis Highlights—Plan Flexibility
LOOK FOR:
 Provisions to adapt plans and targets to technology and market evolution
 Technology performance assessments
 Regular policy reviews and monitoring mechanisms

Additional Resources

Page

Grounding Green Power: Bottom-Up Perspectives on Smart Renewable Energy Policy in Developing Countries........................................................ 19-23, 36
India’s Jawaharlal Nehru National Solar Mission...............................................................................................................................................................3
Meeting Renewable Energy Targets: Global Lessons from the Road to Implementation.......................................................................................... 12-13
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Q7. HOW ARE INVESTMENTS FOR RE FINANCED?
Access to adequate financing can determine whether RE
targets are met on time. Policymakers should identify the
costs of RE plans and consider the implications of various
types of financing for government, utilities, the private
sector, and individuals.
At the policy level, financing for RE can come from
fiscal policy, such as taxes and subsidies. At the
project level, funding can come from various sources,
such as premiums for energy generated by RE, bonds,
and concessional finance. It is therefore important to
consider the structure of different financing options.
Which institutions, public or private, are in charge of
financing RE projects? Are there mechanisms to generate
funds through subsidies, fees, or taxes? Is the needed
institutional capacity to plan, run, and evaluate projects
financially supported?
A robust literature describes various financing models
and mechanisms that can be used to incentivize potential
investors in the large-scale RE sector.11 Although costs
for many technologies have fallen in recent years,
governments can provide fiscal incentives to investors,
equipment manufacturers, and clean energy developers
and suppliers to stimulate their participation and increase
the ability of clean energy to compete with fossil fuel
energy sources. Fiscal instruments include tax rebates
and credits, and duty-free import of clean technology, as
seen in the Philippines, among other countries. They
also include guaranteed prices and incentives for
RE-produced electricity.
In some markets, governments are paying increasing
attention to the impact of financial models on public
budgets and on consumers, particularly as renewable
energy penetration has increased. Managing these
impacts ideally shapes the choice of financing
mechanisms at the outset, just as with standard costrecovery tariff design for traditional electricity generation
(see the 10Qs about Tariffs). Some countries choose
to finance RE policy through public investment and
subsidies to avoid passing costs directly to consumers.
Other countries adopt a customer-based rate model.
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While both approaches can be successful, each has risks.
The subsidy approach is more vulnerable to public fiscal
constraints and financial crises, whereas customerfinanced mechanisms raise concerns about equity.
Passing through incremental costs to consumers places a
burden on the poor. Such was the case in the Philippines
where the feed-in tariff faced substantial opposition
based on the argument that it would raise the already
elevated electricity rates.12 To avoid public controversy
and provide stability for investors, RE policies should be
designed and introduced in combination with strategies
that clearly identify sources of finance and establish costrelated support mechanisms which strengthen utilities’
performance and protect the poor.
Even if a financing mechanism aims to keep the public’s
contribution to a minimum, some budgetary support is
still necessary to build the government’s institutional
capacity. Government agencies responsible for evaluating,
selecting, and monitoring RE projects require ample
funding to ensure those duties are executed adequately by
skilled individuals (see Q9). Public investment might also
be needed to enhance transmission capacity (see Q8) and
to provide loan guarantees to utilities that must purchase
power from RE developers. It is important to evaluate
whether institutions that implement RE policies receive
the necessary funding and whether they have systems in
place to manage the funds effectively.
When an RE project is financed by multilateral donors,
transparency requirements for policy-linked loans can
ensure that the project considers public interests and local
contexts. Multilateral donor-specific indicators from the
EGI toolkit can be used to analyze these factors, some of
which can also be applied to other types of funding.

10 Questions to Ask: Renewable Energy

Q7. Analysis Highlights—Finance Mechanisms
LOOK FOR:
 Clearly identified and transparent sources of finance and costs
 Consideration of impact of tariffs on utilities, public, poor, and investors
 Budgetary support for institutional capacity building
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Q8. HOW DOES THE RE PLAN ACCOUNT FOR LONG-TERM TECHNICAL NEEDS?
Technical needs for RE integration into the existing
electricity system, which often differ from those
required for conventional energy integration, can
present new challenges. Transmission, distribution, and
grid connection of RE, for example, pose significant
deployment challenges. Often, sources of RE are
located far from load centers, which necessitates
costly investments in large-scale transmission lines
and infrastructure. Because RE projects have shorter
gestation periods than other power generation projects
(e.g., nuclear plants), they are susceptible to bottlenecks
if transmission lines are not expanded at the requisite
pace. Existing procedures for dispatching power, which
are often designed primarily for conventional fuel and
do not account for the variable nature of RE, may also be
problematic. Without adequate planning, integrating RE
into the existing electricity infrastructure can adversely
affect grid stability and power quality; but if properly
anticipated, RE can be reliably deployed and accessible.
China has had challenges connecting its rapidly growing
fleet of wind turbines to the grid in a timely manner,
meaning it cannot yet sell wind-generated electricity
that would contribute to reducing its serious urban air
pollution. Regions with the most wind resources are
distant from demand centers and the grid infrastructure
is not yet sufficient to support large loads over such
distances. Plans to finance and subsidize an upgrade in
the country’s grid infrastructure over the next five years
have since been put in place with the aim to resolve the
sector’s inefficiencies.13
When the impacts of RE expansion on transmission,
distribution, and grid connection are recognized early
in the planning process, guidance can be tailored to
address foreseeable challenges. RE plans that clearly lay
out the long-term requirements for RE transmission,
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distribution, and deployment are helpful. Examples of
these requirements are:
C
 odes for RE grid connection (which depend on the

level of power voltage lines) and certification processes
through grid operators

L
 ong-term plans for transmission and distribution

linkages that can manage intermittent supply load
control options, and provide options for storage and
net metering14

P
 rovisions to ensure that the pre-existing generation

fleet has enough flexibility and ramping capacity to
balance larger portions of RE at the least cost

Scaling-up for RE will require specific funding schemes
to pay for new construction and transmission and
distribution (T&D) grid upgrades. However, the impetus
to improve certain infrastructure does not always come
from renewable-energy-specific capacity building alone.
In many cases—as in T&D upgrades—such improvements
are likely required regardless of the type of generation
that is being added; which means financing for such
improvements might already be built into existing plans.
Additionally, plans should be designed in coordination
with others involved in the sector, including T&D
operators and independent operators (see Q1).
Coordination may involve specialized research and
information sharing regarding T&D plans and technical
requirements.

10 Questions to Ask: Renewable Energy

Q8. Analysis Highlights—Long-Term Technical Capacity Planning
LOOK FOR:
 Clearly identified RE expansion effects and challenges
 Long-term plans for enabling the transmission and distribution infrastructure
Clearly identified funding requirements
 Coordinated planning with other sectors
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Q9. WHAT INSTITUTIONAL CAPACITY AND HUMAN KNOW-HOW IS NEEDED
FOR A SUCCESSFUL RE PLAN?
Designing and implementing policies for RE may
need specialized capacity in government institutions.
Government officials and workers involved in oversight
and regulation of conventional energy sources may need
to learn about technical and economic complexities
unique to RE. Relevant agencies should be prepared to
competently handle these complexities by understanding
the knowledge requirements for long-term RE planning,
procurement, negotiations, and monitoring. For example,
agencies that analyze resource potential should have the
capacity to analyze and validate RE potential assessments
(see Q4), agencies charged with integrating RE into the
system should have the technical capacities to
understand the grid requirements, and agencies
that oversee procurement processes should have the
knowledge required to negotiate power purchase
agreements with independent RE producers. There are
several possible organizational models for delegating
these tasks, including RE agencies, separate ministries
or sub departments within departments of energy.
Whichever model is chosen, responsible agencies will
need managers with the appropriate skill sets to plan
for, regulate, and oversee the effective scale up of
renewable energy.
Inter-agency coordination is another aspect of
institutional capacity building. Where multiple agencies
are involved, coordination systems can foster knowledge
sharing and strengthen collaboration (see also Q1). In
Morocco, the Ministry of Energy established the initiative
“Team Energy Maroc” to ensure homogeneity and
coordination across all agencies involved in the sector,
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including the National Office for Electricity and Drinking
Water (ONE, in its French acronym), the National Agency
for the Development of Renewable Energy and Energy
Efficiency (ADEREE, in its French acronym), and other
RE research institutes and agencies.15
Large-scale RE expansion also requires a skilled labor
force. If job creation is an explicit policy objective, an
employment potential assessment should be conducted
(i.e., assessing the amount and type of jobs required to
implement the RE plan, as well as assessing whether the
requisite know-how exists). Employment opportunities
might be found along the life cycle of RE deployment, such
as upstream jobs in manufacturing and downstream jobs
in installation, system design, and project management.
Downstream jobs largely depend on the scale of RE
deployment.
Advancing long-term capacity and human know-how
requires a commitment to education and training
programs, including sufficient funding. R&D is
particularly important in creating skilled personnel and
supporting RE growth at the national level. Investing in
R&D strengthens local knowledge and industrial capacity,
and can reduce reliance on costly imported expertise
and hardware.

10 Questions to Ask: Renewable Energy

Q9. Analysis Highlights—Institutional Capacity and Human Know-How
LOOK FOR:
  Required capacity and know-how to carry through plan’s activities
¤¤ Plans for developing appropriate technical and managerial skill sets
 Commitment to education and training programs for workforce development
 Sufficient funding to develop and support human capacity
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Q10. HOW ARE ENVIRONMENTAL AND SOCIAL IMPACTS CONSIDERED IN
RE PLANNING?
If designed properly, an RE plan can promise substantial
environmental and social benefits. Conversely, a poorly
developed plan can create or exacerbate social and
environmental problems, such as accelerating severe
impacts on people, water, flora and fauna, and other
natural resources.
Different RE technologies can have different impacts
at different stages of their lifecycles. These impacts
may call the sustainability of the use of this technology
into question. For example, solar thermal can be water
intensive, geothermal is land intensive and often located
in forested areas, and biomass has been linked to adverse
health effects, such as respiratory issues from airborne
particulate matter. Negative social impacts include
additional costs for consumers, or dislocation from
homes and property. Understanding the environmental
and social impacts specific to different RE technologies
can help minimize adverse effects and lead to greater
acceptance of RE.
Impact assessments, such as environmental impact
assessments, can identify and mitigate inadvertent
impacts. RE plans should include provisions for
mandatory impact evaluations and mitigating measures
prior to approval of project permits or licenses. In
Thailand, where biomass energy has a large potential
for energy generation, many poorly planned projects
have resulted in adverse environmental and health
effects, including air pollution, water contamination,
and respiratory illness from airborne particulate matter
and carbon monoxide. Until recently, only projects
10MW and larger were subject to impact assessments.
The government now enforces a new code of practice for
biomass power plants smaller than 10MW, which are
analyzed to determine their environmental and social
impacts throughout their lifecycles.16
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Careful consideration of stakeholders’ priorities and
concerns can help secure RE acceptance. Making
assessments publicly available for scrutiny before
decisions are final and holding public consultations may
address stakeholder concerns and enhance stakeholder
support for RE projects. Clear safety and zoning criteria,
for example, can help mainstream projects and address
concerns.
Stakeholder acceptance of RE projects can be gauged
at different levels. Sociopolitical acceptance involves
the acceptance by key stakeholders of RE policies.
Community acceptance involves local stakeholders,
consideration for cost and benefit sharing of RE projects,
and fair decisionmaking processes. Market acceptance
determines the level of acceptance by investors.17
Acceptance also depends on understanding the positive
impacts of RE. Stakeholders may be more open to
RE projects when policymakers clearly communicate
the benefits, including reduced air pollution, climate
resilience, climate change mitigation, and reduced fuelcost risk to the economy and electricity consumers. If
RE projects have replaced higher-polluting options,
communities will benefit from environmental and health
benefits. In Ontario, Canada, for example, a cost-benefit
analysis for replacing the province’s coal-fired plants with
cleaner options demonstrated annual savings of $2.6
billion in avoided health damages.18

10 Questions to Ask: Renewable Energy

Q10. Analysis Highlights—Environmental and Social Impacts
LOOK FOR:
Consideration for environmental and social impacts
Mandatory impact assessments and mitigation measures
Publicly available assessments and opportunities for public consultations
Consideration of stakeholder priorities and concerns
Communication of positive environmental and social impacts
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SUMMARY TABLE
QUESTIONS

Q1

What is the process for establishing
the RE plan?

ANALYSIS HIGHLIGHTS: WHAT TO LOOK FOR

Transparency in roles and responsibility of decision-making bodies
Coordination among agencies and related plans
Long-term vision

Q2

What are the objectives of the
RE plan?

Clearly defined policy objectives
Consideration of trade-offs between conflicting objectives
Alignment with national commitments

Q3

What is the evidence base for setting
RE targets?

Evidence based on geographic-, technical- and economic-potential assessments
Targets presented as installed and dependable capacity
High level of technical and human capacity
Transparent assessment processes
¤¤ Methodology
¤¤ Data

Q4

How is the RE plan designed to
achieve the stated objectives?

Appropriate policies for achieving objectives
¤¤ Identified pull policies
¤¤ Identified push policies
SMART and flexible targets
Coordination with relevant industries and sectors

Q5

What legal and institutional frameworks
are in place to help achieve RE
objectives?

Clearly defined legal and regulatory provisions
¤¤ Support for large-scale deployment of RE
¤¤ Support for technology performance improvements and price decreases
Transparent monitoring mechanisms
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QUESTIONS

Q6

How flexible is the RE plan to
changing conditions?

ANALYSIS HIGHLIGHTS: WHAT TO LOOK FOR

Provisions to adapt plans and targets to technology and market evolution
Technology performance assessments
Regular policy reviews and monitoring mechanisms

Q7

How are investments for RE financed?

Clearly identified and transparent sources of finance and costs
Consideration of impact of tariffs on utilities, public, poor, and investors
Budgetary support for institutional capacity building

Q8

How does the RE plan account for
long-term technical needs?

Clearly identified RE expansion effects and challenges
Long-term plans for enabling the transmission and distribution infrastructure
Clearly identified funding requirements
Coordinated planning with other sectors

Q9

What institutional capacity and human
know-how is needed for a successful
RE plan?

Required capacity and know-how to carry through plan’s activities
¤¤ Plans for developing appropriate technical and managerial skill sets
Commitment to education and training programs for workforce development
Sufficient funding to develop and support human capacity

Q10

How are environmental and social impacts
considered in RE planning?

Consideration for environmental and social impacts
Mandatory impact assessments and mitigation measures
Publicly available assessments and opportunities for public consultations
Consideration of stakeholder priorities and concerns
Communication of positive environmental and social impacts
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