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Barriers related to policy implementation include confl icts with existing 
regulations; lack of skilled workers; and/or lack of institutional capacity 
to implement RE policies. [11.4.2]

Barriers to fi nancing include a lack of awareness among fi nanciers and 
lack of timely and appropriate information; issues related to fi nancial 
structure and project scale; issues related to limited track records; and, in 
some countries, institutional weakness, including imperfect capital mar-
kets and insuffi cient access to affordable fi nancing, all of which increase 
perceived risk and thus increase costs and/or make it more diffi cult to 
obtain RE project fi nancing. Most importantly, many RE technologies are 
not economically competitive with current energy market prices, making 
them fi nancially unprofi table for investors absent various forms of policy 
support, and thereby restricting investment capital. [11.4.3]

11.5  Experience with and assessment of 
policy options 

Many policy options are available to support RE technologies, from their 
infant stages to demonstration and pre-commercialization, and through 
to maturity and wide-scale deployment. These include government R&D 
policies (supply-push) for advancing RE technologies, and deployment 
policies (demand-pull) that aim to create a market for RE technologies. 
Policies could be categorized in a variety of ways and no globally-agreed 
list of RE policy options or groupings exists. For the purpose of simpli-
fi cation, R&D and deployment policies have been organized within the 
following categories [11.5]:

• Fiscal incentive: actors (individuals, households, companies) are 
allowed a reduction of their contribution to the public treasury via 
income or other taxes or are provided payments from the public 
treasury in the form of rebates or grants.

• Public fi nance: public support for which a fi nancial return is expected 
(loans, equity) or fi nancial liability is incurred (guarantee); and

• Regulation: rule to guide or control conduct of those to whom it 
applies.

Although targets are a central component of policies, policies in place 
may not need specifi c targets to be successful. Further, targets without 
policies to deliver them are unlikely to be met. [11.5]

The success of policy instruments is determined by how well they are 
able to achieve various objectives or criteria, including: 

• Effectiveness: extent to which intended objectives are met;

• Effi ciency: ratio of outcomes to inputs, or RE targets realized for 
economic resources spent;

• Equity: the incidence and distributional consequences of a policy; 
and 

• Institutional feasibility: the extent to which a policy instrument is 
likely to be viewed as legitimate, gain acceptance, and be adopted 
and implemented, including the ability to implement a policy once it 
has been designed and adopted. [11.5.1]

Most literature focuses on effectiveness and effi ciency of policies. 
Elements of specifi c policy options make them more or less apt to 
achieve the various criteria, and how these policies are designed and 
implemented can also determine how well they meet these criteria. The 
selection of policies and details of their design ultimately will depend on 
the goals and priorities of policymakers. [11.5.1]

11.5.1 Research and development policies for 
renewable energy 

R&D, innovation, diffusion and deployment of new low-carbon technol-
ogies create benefi ts to society beyond those captured by the innovator, 
resulting in under-investment in such efforts. Thus, government R&D 
can play an important role in advancing RE technologies. Not all coun-
tries can afford to support R&D with public funds, but in the majority 
of countries where some level of support is possible, public R&D for 
RE enhances the performance of nascent technologies so that they can 
meet the demands of initial adopters. Public R&D also improves existing 
technologies that already function in commercial environments. [11.5.2]

Government R&D policies include fi scal incentives, such as academic 
R&D funding, grants, prizes, tax credits, and use of public research cen-
tres; as well as public fi nance, such as soft or convertible loans, public 
equity stakes, and public venture capital funds. Investments falling under 
the rubric of R&D span a wide variety of activities along the technology 
development lifecycle, from RE resource mapping to improvements in 
commercial RE technologies. [11.5.2]

The success of R&D policies depends on a number of factors, some of 
which can be clearly determined, and others which are debated in the 
literature. Successful outcomes from R&D programmes are not solely 
related to the total amount of funding allocated, but are also related 
to the consistency of funding from year to year. On-off operations in 
R&D are detrimental to technical learning, and learning and cost reduc-
tions depend on continuity, commitment and organization of effort, and 
where and how funds are directed, as much as they rely on the scale 
of effort. In the literature, there is some debate as to the most suc-
cessful approach to R&D policy in terms of timing: bricolage (progress 
via research aiming at incremental improvements) versus breakthrough 
(radical technological advances) with arguments favouring either option 
or a combination of both. Experience has shown that it is important that 
subsidies for R&D (and beyond) are designed to have an ‘exit-strategy’ 
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whereby the subsidies are progressively phased out as the technology 
commercializes, leaving a functioning and sustainable sector in place. 
[11.5.2.3]

One of the most robust fi ndings, from both the theoretical literature 
and technology case studies, is that R&D investments are most effec-
tive when complemented by other policy instruments—particularly, but 
not limited to, policies that simultaneously enhance demand for new 
RE technologies. Relatively early deployment policies in a technology’s 
development accelerate learning, whether learning through R&D or 
learning through utilization (as a result of manufacture) and cost reduc-
tion. Together, R&D and deployment policies create a positive feedback 
cycle, inducing private sector investment in R&D (See Figure TS.11.2). 
[11.5.2.4]

11.5.2 Policies for deployment

Policy mechanisms enacted specifi cally to promote deployment of 
RE are varied and can apply to all energy sectors. They include fi scal 
incentives (grants, energy production payments, rebates, tax credits, 
reductions and exemptions, variable or accelerated depreciation); public 

fi nance (equity investment, guarantees, loans, public procurement); and 
regulations (quotas, tendering/bidding, FITs, green labelling and green 
energy purchasing, net metering, priority or guaranteed access, priority 
dispatch). While regulations and their impacts vary quite signifi cantly 
from one end-use sector to another, fi scal incentives and public fi nance 
apply generally to all sectors. [11.5.3.1]

Fiscal incentives can reduce the costs and risks of investing in RE by low-
ering the upfront investment costs associated with installation, reducing 
the cost of production, or increasing the payment received for RE gener-
ated. Fiscal incentives also compensate for the various market failures 
that leave RE at a competitive disadvantage compared to fossil fuels 
and nuclear energy, and help to reduce the fi nancial burden of investing 
in RE. [11.5.3.1]

Fiscal incentives tend to be most effective when combined with other 
types of policies. Incentives that subsidize production are generally 
preferable to investment subsidies because they promote the desired 
outcome—energy generation. However, policies must be tailored to 
particular technologies and stages of maturation, and investment 
subsidies can be helpful when a technology is still relatively expen-
sive or when the technology is applied at a small scale (e.g., small 
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Higher performance, 
cost reductions, 
enhanced applications 
result in more and 
higher quality RE 
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More and higher quality RE 
technologies and deployment result 
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Figure TS.11.2 | The mutually-reinforcing cycles of technology development and market deployment drive down technology costs. [Figure 11.5]
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rooftop solar systems), particularly if they are paired with technology 
standards and certifi cation to ensure minimum quality of systems 
and installation. Experience with wind energy policies suggests that 
production payments and rebates may be preferable to tax credits 
because the benefi ts of payments and rebates are equal for people of 
all income levels and thus promote broader investment and use. Also, 
because they are generally provided at or near the time of purchase or 
production, they result in more even growth over time (rather than the 
tendency to invest in most capacity toward the end of a tax period). 
Tax-based incentives have historically tended to be used to promote only 
the most mature and cheapest available technologies. Generally, tax 
credits work best in countries where there are numerous profi table, tax-
paying private sector fi rms that are in a position to take advantage of 
them. [11.5.3.1]

Public fi nance mechanisms have a twofold objective: to directly mobi-
lize or leverage commercial investment into RE projects, and to indirectly 
create scaled-up and commercially sustainable markets for these tech-
nologies. In addition to the more traditional public fi nance policies such 
as soft loans and guarantees, a number of innovative mechanisms are 
emerging at various levels of government, including the municipal level. 
These include fi nancing of RE projects through long-term loans to prop-
erty owners that allow repayment to be matched with energy savings 
(for example, Property Assessed Clean Energy in California), and the 
‘recycling’ of government funds for multiple purposes (e.g., using public 
funds saved through energy effi ciency improvements for RE projects). 
[11.5.3.2]

Public procurement of RE technologies and energy supplies is a fre-
quently cited but not often utilized mechanism to stimulate the market 
for RE. Governments can support RE development by making com-
mitments to purchase RE for their own facilities or encouraging clean 
energy options for consumers. The potential of this mechanism is signifi -
cant: in many nations, governments are the largest consumer of energy, 
and their energy purchases represent the largest components of public 
expenditures. [11.5.3.2]

Regulatory policies include quantity- and price-driven policies such 
as quotas and FITs; quality aspects and incentives; and access instru-
ments such as net metering. Quantity-driven policies set the quantity 
to be achieved and allow the market to determine the price, whereas 
price-driven policies set the price and allow the market to determine 
quantity. Quantity-driven policies can be used in all three end-use sec-
tors in the form of obligations or mandates. Quality incentives include 
green energy purchasing and green labelling programmes (occasionally 
mandated by governments, but not always), which provide information 
to consumers about the quality of energy products to enable consumers 
to make voluntary decisions and drive demand for RE. [11.5.3.3] 

Policies for deployment: Electricity
To date, far more policies have been enacted to promote RE for electric-
ity generation than for heating and cooling or transport. These include 

fi scal incentives and public fi nance to promote investment in and 
generation of RE electricity, as well as a variety of electricity-specifi c 
regulatory policies. Although governments use a variety of policy types 
to promote RE electricity, the most common policies in use are FITs and 
quotas or Renewable Portfolio Standards (RPS). [11.5.4]

There is a wealth of literature assessing quantity-based (quotas, RPS; 
and tendering/bidding policies) and price-based (fi xed-price and 
premium-price FITs) policies, primarily quotas and FITs, and with a 
focus on effectiveness and effi ciency criteria. A number of historical 
studies, including those carried out for the European Commission, 
have concluded that ‘well-designed’ and ‘well–implemented’ FITs 
have to date been the most effi cient (defi ned as comparison of total 
support received and generation cost) and effective (ability to deliver 
an increase in the share of RE electricity consumed) support policies 
for promoting RE electricity. [11.5.4] 

One main reason for the success of well-implemented FITs is that they 
usually guarantee high investment security due to the combination of 
long-term fi xed-price payments, network connection, and guaranteed 
grid access for all generation. Well-designed FITs have encouraged both 
technological and geographic diversity, and have been found to be 
more suitable for promoting projects of varying sizes. The success of FIT 
policies depends on the details. The most effective and effi cient policies 
have included most or all of the following elements [11.5.4.3]: 

• Utility purchase obligation;
• Priority access and dispatch; 
• Tariffs based on cost of generation and differentiated by technology 

type and project size, with carefully calculated starting values; 
• Regular long-term design evaluations and short-term payment level 

adjustments, with incremental adjustments built into law in order to 
refl ect changes in technologies and the marketplace, to encourage 
innovation and technological change, and to control costs;

• Tariffs for all potential generators, including utilities;
• Tariffs guaranteed for a long enough time period to ensure an ade-

quate rate of return;
• Integration of costs into the rate base and shared equally across 

country or region;
• Clear connection standards and procedures to allocate costs for 

transmission and distribution;
• Streamlined administrative and application processes; and
• Attention to preferred exempted groups, for example, major users 

on competitiveness grounds or low-income and other vulnerable 
customers.

Experiences in several countries demonstrate that the effectiveness 
of quota schemes can be high and compliance levels achieved if RE 
certifi cates are delivered under well-designed policies with long-term 
contracts that mute (if not eliminate) price volatility and reduce risk. 
However, they have been found to benefi t the most mature, least-
cost technologies. This effect can be addressed in the design of the 
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policy if different RE options are distinguished or are paired with 
other incentives. The most effective and effi cient quantity-based 
mechanisms have included most if not all of the following elements, 
particularly those that help to minimize risk [11.5.4.3]:

• Application to large segment of the market (quota only);
• Clearly defi ned eligibility rules including eligible resources and 

actors (applies to quotas and tendering/bidding);
• Well-balanced supply-demand conditions with a clear focus on new 

capacities—quotas should exceed existing supply but be achievable 
at reasonable cost (quota only);

• Long-term contracts/specifi c purchase obligations and end dates, 
and no time gaps between one quota and the next (quota only);

• Adequate penalties for non-compliance, and adequate enforcement 
(applies to quotas and tendering/bidding);

• Long-term targets, of at least 10 years (quota only);
• Technology-specifi c bands or carve-outs to provide differentiated 

support (applies to quotas and tendering/bidding); and
• Minimum payments to enable adequate return and fi nancing 

(applies to quotas and tendering/bidding).

Net metering enables small producers to ‘sell’ into the grid, at the retail 
rate, any renewable electricity that they generate in excess of their total 
demand in real time as long as that excess generation is compensated 
for by excess customer load at other times during the designated netting 
period. It is considered a low-cost, easily administered tool for motivat-
ing customers to invest in small-scale, distributed power and to feed it 
into the grid, while also benefi ting providers by improving load factors 
if RE electricity is produced during peak demand periods. On its own, 
however, it is generally insuffi cient to stimulate signifi cant growth of 
less competitive technologies like PV at least where generation costs are 
higher than retail prices. [11.5.4]

Policies for deployment: Heating and cooling
An increasing number of governments are adopting incentives and man-
dates to advance RE heating and cooling (H/C) technologies. Support for 
RE H/C presents policymakers with a unique challenge due to the often 
distributed nature of heat generation. Heating and cooling services can 
be provided via small- to medium-scale installations that service a single 
dwelling, or can be used in large-scale applications to provide district 
heating and cooling. Policy instruments for both RE heating (RE-H) and 
cooling (RE-C) need to specifi cally address the more heterogeneous 
characteristics of resources, including their wide range in scale, vary-
ing ability to deliver different levels of temperature, widely distributed 
demand, relationship to heat load, variability of use, and the absence of 
a central delivery or trading mechanism. [11.5.5]

The number of policies to support RE sources of heating and cooling 
has increased in recent years, resulting in increasing generation of RE 
H/C. However, a majority of support mechanisms have been focused on 
RE-H. Policies in place to promote RE-H include fi scal incentives such as 
rebates and grants, tax reductions and tax credits; public fi nance policies 

like loans; regulations such as use obligations; and educational efforts. 
[11.5.5.1–11.5.5.3, 11.6]

To date, fi scal incentives have been the prevalent policy in use, with grants 
being the most commonly applied. Tax credits available after the installation 
of a RE-H system (i.e., ex-post) may be logistically advantageous over, for 
example, grants requiring pre-approval before installation, though there is 
limited experience with this option. Regulatory mechanisms like use obli-
gations and quotas have attracted increased interest for their potential to 
encourage growth of RE-H independent of public budgets, though there has 
been little experience with these policies to date. [11.5.5]

Similar to RE electricity and RE transport, RE H/C policies will be better 
suited to particular circumstances/locations if, in their design, consideration 
is given to the state of maturity of the particular technology, of the existing 
markets and of the existing supply chains. Production incentives are consid-
ered be more effective for larger H/C systems, such as district heating grids, 
than they are for smaller, distributed onsite H/C generation installations 
for which there are few cost-effective metering or monitoring procedures. 
[11.5.5]

Though there are some examples of policies supporting RE-C technologies, 
in general policy aiming to drive deployment of RE-C solely is considerably 
less well-developed than that for RE-H. Many of the mechanisms described 
in the above paragraphs could also be applied to RE-C, generally with simi-
lar advantages and disadvantages. The lack of experience with deployment 
policies for RE-C is probably linked to the early levels of technological devel-
opment of many RE-C technologies. R&D support as well as policy support 
to develop the early market and supply chains may be of particular impor-
tance for increasing the deployment of RE-C technologies in the near future. 
[11.5.5.4]

Policies for deployment: Transportation
A range of policies has been implemented to support the deployment of RE 
for transport, though the vast majority of these policies and related experi-
ences have been specifi c to biofuels. Biofuel support policies aim to promote 
domestic consumption via fi scal incentives (e.g., tax exemptions for bio-
fuel at the pump) or regulations (e.g., blending mandates), or to promote 
domestic production via public fi nance (e.g., loans) for production facilities, 
via feedstock support or tax incentives (e.g., excise tax exemptions). Most 
commonly, governments enact a combination of policies. [11.5.6]

Tax incentives are commonly used to support biofuels because they change 
their cost-competitiveness relative to fossil fuels. They can be installed along 
the whole biofuel value chain, but are most commonly provided to either 
biofuel producers (e.g., excise tax exemptions/credits) and/or to end con-
sumers (e.g., tax reductions for biofuels at the pump). [11.5.6]

However, several European and other G8+5 countries have begun 
gradually shifting from the use of tax breaks for biofuels to blending 
mandates. It is diffi cult to assess the level of support under biofuel 
mandates because prices implied by these obligations are generally 
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not public (in contrast to the electricity sector, for example). While 
mandates are key drivers in the development and growth of most 
modern biofuels industries, they are found to be less appropriate for 
the promotion of specifi c types of biofuel because fuel suppliers tend 
to blend low-cost biofuels. By nature, mandates need to be care-
fully designed and accompanied by further requirements in order to 
reach a broader level of distributional equity and to minimize poten-
tial negative social and environmental impacts. Those countries with 
the highest share of biofuels in transport fuel consumption have had 
hybrid systems that combine mandates (including penalties) with 
fi scal incentives (tax exemptions foremost). [11.5.6]

Synthesis
Some policy elements have been shown to be more effective and 
effi cient in rapidly increasing RE deployment and enabling govern-
ments and society to achieve specifi c targets. The details of policy 
design and implementation can be as important in determining 
effectiveness and effi ciency as the specifi c policies that are used. 
Key policy elements include [11.5.7]:

• Adequate value derived from subsidies, FITs, etc. to cover cost 
such that investors are able to recover their investment at a rate 
of return that matches their risk.

• Guaranteed access to networks and markets or at a minimum 
clearly defi ned exceptions to that guaranteed access.

• Long-term contracts to reduce risk thereby reducing fi nancing 
costs.

• Provisions that account for diversity of technologies and appli-
cations. RE technologies are at varying levels of maturity and 
with different characteristics, often facing very different barriers. 
Multiple RE sources and technologies may be needed to mitigate 
climate change, and some that are currently less mature and/or 
more costly than others could play a signifi cant role in the future 
in meeting energy needs and reducing GHG emissions.

• Incentives that decline predictably over time as technologies 
and/or markets advance.

• Policy that is transparent and easily accessible so that actors 
can understand the policy and how it works, as well as what 
is required to enter the market and/or to be in compliance. 
Also includes longer-term transparency of policy goals, such as 
medium- and long-term policy targets.

• Inclusive, meaning that the potential for participation is as broad 
as possible on both the supply side (traditional producers, distribu-
tors of technologies or energy supplies, whether electricity, heat or 
fuel), and the demand side (businesses, households, etc.), which 

can ‘self-generate’ with distributed RE, enabling broader partici-
pation that unleashes more capital for investment, helps to build 
broader public support for RE, and creates greater competition. 

• Attention to preferred exempted groups, for example, major users 
on competitiveness grounds or low-income and vulnerable cus-
tomers on equity and distributional grounds.

It is also important to recognize that there is no one-size-fi ts-all policy, 
and policymakers can benefi t from the ability to learn from experi-
ence and adjust programmes as necessary. Policies need to respond to 
local political, economic, social, ecological, cultural and fi nancial needs 
and conditions, as well as factors such as the level of technological 
maturity, availability of affordable capital, and the local and national 
RE resource base. In addition, a mix of policies is generally needed to 
address the various barriers to RE. Policy frameworks that are transpar-
ent and sustained—from predictability of a specifi c policy, to pricing 
of carbon and other externalities, to long-term targets for RE—have 
been found to be crucial for reducing investment risks and facilitating 
deployment of RE and the evolution of low-cost applications. [11.5.7]

Macroeconomic impacts of renewable energy policies 
Payment for supply-push type RE support tends to come from public 
budgets (multinational, national, local), whereas the cost of demand-pull 
mechanisms often lands on the end users. For example, if a renewable 
electricity policy is added to a countries’ electricity sector, this additional 
cost is often borne by electricity consumers, although exemptions or 
re-allocations can reduce costs for industrial or vulnerable customers 
where necessary. Either way, there are costs to be paid. If the goal is 
to transform the energy sector over the next several decades, then it is 
important to minimize costs over this entire period; it is also important 
to include all costs and benefi ts to society in that calculation. [11.5.7.2]

Conducting an integrated analysis of costs and benefi ts of RE is 
extremely demanding because so many elements are involved in deter-
mining net impacts. Effects fall into three categories: direct and indirect 
costs of the system as well as benefi ts of RE expansion; distributional 
effects (in which economic actors or groups enjoy benefi ts or suffer bur-
dens as a result of RE support); and macroeconomic aspects such as 
impacts on GDP or employment. For example, RE policies provide oppor-
tunities for potential economic growth and job creation, but measuring 
net effects is complex and uncertain because the additional costs of RE 
support create distributional and budget effects on the economy. Few 
studies have examined such impacts on national or regional economies; 
however, those that have been carried out have generally found net 
positive economic impacts. [11.3.4, 11.5.7.2]

Interactions and potential unintended consequences of renew-
able energy and climate policies
Due to overlapping drivers and rationales for RE deployment and over-
lapping jurisdictions (local, national, international) substantial interplay 
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may occur among policies at times with unintended consequences. 
Therefore, a clear understanding of the interplay among policies and the 
cumulative effects of multiple policies is crucial. [11.3, 11.5.7, 11.6.2] 

If not applied globally and comprehensively, both carbon pricing and 
RE policies create risks of ‘carbon leakage’, where RE policies in one 
jurisdiction or sector reduce the demand for fossil fuel energy in that 
jurisdiction or sector, which ceteris paribus reduces fossil fuel prices 
globally and hence increases demand for fossil energy in other jurisdic-
tions or sectors. Even if implemented globally, suboptimal carbon prices 
and RE policies could potentially lead to higher carbon emissions. For 
example, if fossil fuel resource owners fear more supportive RE deploy-
ment policies in the long term, they could increase resource extraction 
as long as RE support is moderate. Similarly, the prospect of future 
carbon price increases may encourage owners of oil and gas wells to 
extract resources more rapidly, while carbon taxes are lower, undermin-
ing policymakers’ objectives for both the climate and the spread of RE 
technology. The conditions of such a ‘green paradox’ are rather specifi c: 
carbon pricing would have to begin at low levels and increase rapidly. 
Simultaneously, subsidized RE would have to remain more expensive 
than fossil fuel-based technologies. However, if carbon prices and RE 
subsidies begin at high levels from the beginning, such green paradoxes 
become unlikely. [11.5.7]

The cumulative effect of combining policies that set fi xed carbon prices, 
like carbon taxes, with RE subsidies is largely additive: in other words, 
extending a carbon tax with RE subsidies decreases emissions and 
increases the deployment of RE. However, the effect on the energy sys-
tem of combining endogenous-price policies, like emissions trading and/
or RE quota obligations, is usually not as straightforward. Adding RE 
policies on top of an emissions trading scheme usually reduces carbon 
prices which, in turn, makes carbon-intensive (e.g., coal-based) tech-
nologies more attractive compared to other non-RE abatement options 
such as natural gas, nuclear energy and/or energy effi ciency improve-
ments. In such cases, although overall emissions remain fi xed by the cap, 
RE policies reduce the costs of compliance and/or improve social welfare 
only if RE technologies experience specifi c externalities and market bar-
riers to a greater extent than other energy technologies. [11.5.7] 

Finally, RE policies alone (i.e., without carbon pricing) are not neces-
sarily an effi cient instrument to reduce carbon emissions because they 
do not provide enough incentives to use all available least-cost miti-
gation options, including non-RE low-carbon technologies and energy 
effi ciency improvements. [11.5.7]

11.6  Enabling environment and regional 
issues

RE technologies can play a greater role in climate change mitigation if 
they are implemented in conjunction with broader ‘enabling’ policies 

that can facilitate change in the energy system. An ‘enabling’ envi-
ronment encompasses different institutions, actors (e.g., the fi nance 
community, business community, civil society, government), infra-
structures (e.g., networks and markets), and political outcomes (e.g., 
international agreements/cooperation, climate change strategies) (see 
Table TS.11.1). [11.6]

A favourable or ‘enabling’ environment for RE can be created by 
encouraging innovation in the energy system; addressing the possible 
interactions of a given policy with other RE policies as well as with other 
non-RE policies; easing the ability of RE developers to obtain fi nance 
and to successfully site a project; removing barriers for access to net-
works and markets for RE installations and output; enabling technology 
transfer and capacity building; and by increasing education and aware-
ness raising at the institutional level and within communities. In turn, 
the existence of an ‘enabling’ environment can increase the effi ciency and 
effectiveness of policies to promote RE. [11.6.1–11.6.8]

A widely accepted conclusion in innovation literature is that established 
socio-technical systems tend to narrow the diversity of innovations 
because the prevailing technologies develop a fi tting institutional envi-
ronment. This may give rise to strong path dependencies and exclude 
(or lock out) rivalling and potentially better-performing alternatives. For 
these reasons, socio-technical system change takes time, and it involves 
change that is systemic rather than linear. RE technologies are being inte-
grated into an energy system that, in much of the world, was constructed 
to accommodate the existing energy supply mix. As a result, infrastructure 
favours the currently dominant fuels, and existing lobbies and interests 
all need to be taken into account. Due to the intricacies of technological 
change, it is important that all levels of government (from local through 
to international) encourage RE development through policies, and that 
nongovernmental actors also be involved in policy formulation and imple-
mentation. [11.6.1]

Government policies that complement each other are more likely to be 
successful, and the design of individual RE policies will also affect the 
success of their coordination with other policies. Attempting to actively 
promote the complementarities of policies across multiple sectors—from 
energy to agriculture to water policy, etc.—while also considering the 
independent objectives of each, is not an easy task and may create win-
win and/or win-lose situations, with possible trade-offs. This implies a 
need for strong central coordination to eliminate contradictions and con-
fl icts among sectoral policies and to simultaneously coordinate action at 
more than one level of governance. [11.6.2]

A broader enabling environment includes a fi nancial sector that can 
offer access to fi nancing on terms that refl ect the specifi c risk/reward 
profi le of a RE technology or project. The cost of fi nancing and access to 
it depends on the broader fi nancial market conditions prevalent at the 
time of investment, and on the specifi c risks of a project, technology, 
and actors involved. Beyond RE-specifi c policies, broader conditions can 
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Table TS.11.1 | Factors and participants contributing to a successful RE governance regime. [Table 11.4]

Dimensions of 
an Enabling 
Environment   >> 
Factors and actors 
contributing to the 
success of RE policy 

Section 11.6.2
Integrating Policies 
(national/
supranational 
policies)

Section 11.6.3
Reducing Financial 
and Investment Risk

Section 11.6.4
Planning and 
Permitting at the 
local level

Section 11.6.5
Providing 
infrastructures 
networks and 
markets for RE 
technology

Section 11.6.6
Technology 
Transfer and 
Capacity Building

Section 11.6.7
Learning from  
actors beyond 
government 

Institutions 

Integrating RE policies 
with other policies at 
the design level reduces 
potential for confl ict 
among government 
policies 

Development of fi nancing 
institutions and agencies 
can aid cooperation 
between countries, provide 
soft loans or international 
carbon fi nance (CDM). 
Long-term commitment 
can reduce the perception 
of risk

Planning and permitting 
processes enable RE 
policy to be integrated 
with non-RE policies at 
the local level

Policymakers and regula-
tors can enact incentives 
and rules for networks 
and markets, such as 
security standards and 
access rules

Reliability of RE 
technologies can 
be ensured through 
certifi cation
Institutional agree-
ments enable technol-
ogy transfer

Openness to learning 
from other actors can 
complement design of 
policies and enhance 
their effectiveness by 
working within existing 
social conditions

Civil society

(individuals, house-

holds, NGOs,  

unions ...) 

Municipalities or cities 
can play a decisive role 
in integrating state poli-
cies at the local level 

Community investment 
can share and reduce 
investment risk
Public-private partner-
ships in investment and 
project development can 
contribute to reducing 
risks associated with policy 
instruments
Appropriate international 
institutions can enable 
an equitable distribution 
of funds 

Participation of civil 
society in local planning 
and permitting processes 
might allow for selection 
of the most socially 
relevant RE projects 

Civil society can become 
part of supply networks 
through co-production of 
energy and new decen-
tralized models.

Local actors and 
NGOs can be involved 
in technology transfer 
through new business 
models bringing to-
gether multi-national 
companies / NGOs / 
Small and Medium 
Enterprises

Civil society 
participation in open 
policy processes 
can generate new 
knowledge and induce 
institutional change
Municipalities or cities 
may develop solutions 
to make RE technology 
development possible at 
the local level 
People (individually 
or collectively) have a 
potential for advanc-
ing energy-related 
behaviours when policy 
signals and contextual 
constraints are coherent

Finance and business 

communities 

 

Public private partner-
ships in investment and 
project development can 
contribute to reducing 
risks associated with policy 
instruments

RE project developers 
can offer know-how and 
professional networks 
in : i) aligning project 
development with 
planning and permitting 
requirements ; ii) 
adapting planning and 
permitting processes 
to local needs and 
conditions
Businesses can be active 
in lobbying for coherent 
and integrated policies

Clarity of network and 
market rules improves 
investor confi dence

Financing institutions 
and agencies can 
partner with national 
governments, provide 
soft loans or interna-
tional carbon fi nance 
(CDM).

Multi-national 
companies can involve 
local NGOs or SMEs 
as partners in new 
technology development 
(new business models)

Development of corpo-
rations and international 
institutions reduces risk 
of investment 

Infrastructures 

 

Policy integration with 
network and market 
rules can enable devel-
opment of infrastructure 
suitable for a low-
carbon economy

Clarity of network and 
market rules reduces risk 
of investment and im-
proves investor confi dence 

Clear and transparent 
network and market rules 
are more likely to lead to 
infrastructures comple-
mentary to a low-carbon 
future

City and community 
level frameworks for the 
development of long-
term infrastructure and 
networks 
can sustain the 
involvement of local 
actors in policy 
development

Continued next Page  
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Dimensions of 
an Enabling 
Environment   >> 
Factors and actors 
contributing to the 
success of RE policy 

Section 11.6.2
Integrating Policies 
(national/
supranational 
policies)

Section 11.6.3
Reducing Financial 
and Investment Risk

Section 11.6.4
Planning and 
Permitting at the 
local level

Section 11.6.5
Providing 
infrastructures 
networks and 
markets for RE 
technology

Section 11.6.6
Technology 
Transfer and 
Capacity Building

Section 11.6.7
Learning from  
actors beyond 
government 

Politics 

(international agree-

ments / coopera-

tion, climate change 

strategy, 

technology transfer...) 

Supra-national 
guidelines (e.g., EU on 
“streamlining”, ocean 
planning, impact study) 
may contribute to 
integrating RE policy 
with other policies 

Long-term political 
commitment to RE policy 
reduces investors risk in RE 
projects

Supra- national guide-
lines may contribute to 
evolving planning and 
permitting processes

Development cooperation 
helps sustain infrastruc-
ture development and 
allows easier access to 
low-carbon technologies

CDMs, Intellectual 
property rights (IPR) 
and patent agree-
ments can contribute 
to technology transfer

Appropriate input from 
non-government institu-
tions stimulates more 
agreements that are 
socially connected

UNFCCC process mecha-
nisms such as Expert 
Group on Technology 
Transfer (EGTT), the 
Global Environment 
Facility (GEF), and the 
Clean Development 
Mechanism (CDM) 
and Joint Implementa-
tion (JM) may provide 
guidelines to facilitate 
the involvement of non-
state actors in RE policy 
development

include political and currency risks, and energy-related issues such as 
competition for investment from other parts of the energy sector, and the 
state of energy sector regulations or reform. [11.6.3] 

The successful deployment of RE technologies to date has depended on a 
combination of favourable planning procedures at both national and local 
levels. Universal procedural fi xes, such as ‘streamlining’ of permitting 
applications, are unlikely to resolve confl icts among stakeholders at the 
level of project deployment because they would ignore place- and scale-
specifi c conditions. A planning framework to facilitate the implementation 
of RE might include the following elements: aligning stakeholder expec-
tations and interests; learning about the importance of context for RE 
deployment; adopting benefi t-sharing mechanisms; building collabora-
tive networks; and implementing mechanisms for articulating confl ict for 
negotiation. [11.6.4]

After a RE project receives planning permission, investment to build it is 
only forthcoming once its economic connection to a network is agreed; 
when it has a contract for the ‘off-take’ of its production into the network; 
and when its sale of energy, usually via a market, is assured. The ability, 
ease and cost of fulfi lling these requirements is central to the feasibility 
of a RE project. Moreover, the methods by which RE is integrated into 
the energy system will have an effect on the total system cost of RE inte-
gration and the cost of different scenario pathways. In order to ensure 
the timely expansion and reinforcement of infrastructure for and connec-
tion of RE projects, economic regulators may need to allow ‘anticipatory’ 
or ‘proactive’ network investment and/or allow projects to connect in 
advance of full infrastructure reinforcement. [11.6.5, 8.2.1.3]

For many countries, a major challenge involves gaining access to RE tech-
nologies. Most low-carbon technologies, including RE technologies, are 

developed and concentrated in a few countries. It has been argued that 
many developing nations are unlikely to ‘leapfrog’ pollution-intensive 
stages of industrial development without access to clean technologies 
that have been developed in more advanced economies. However, tech-
nologies such as RE technologies typically do not fl ow across borders 
unless environmental policies in the recipient country provide incen-
tives for their adoption. Further, technology transfer should not replace 
but rather should complement domestic efforts at capacity building. In 
order to have the capacity to adapt, install, maintain, repair and improve 
on RE technologies in communities without ready access to RE, invest-
ment in technology transfer must be complemented by investment in 
community-based extension services that provide expertise, advice and 
training regarding installation, technology adaptation, repair and main-
tenance. [11.6.6]

In addition to technology transfer, institutional learning plays an 
important role in advancing deployment of RE. Institutional learning is 
conducive to institutional change, which provides space for institutions 
to improve the choice and design of RE policies. It also encourages a 
stronger institutional capacity at the deeper, often more local, level where 
numerous decisions are made on siting and investments in RE projects. 
Institutional learning can occur if policymakers can draw on nongovern-
mental actors, including private actors (companies, etc.) and civil society 
for collaborative approaches in policymaking. Information and education 
are often emphasized as key policy tools for infl uencing energy-related 
behaviours. However, the effectiveness of education- and information-
based policies is limited by contextual factors, which cautions against an 
over-reliance on information- and education-based policies alone. Changes 
in energy-related behaviours are the outcome of a process in which per-
sonal norms or attitudes interact with prices, policy signals, and the RE 
technologies themselves, as well as the social context in which individuals 
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fi nd themselves. These contextual factors point to the importance of 
collective action as a more effective, albeit more complex medium for 
change than individual action. This supports coordinated, systemic 
policies that go beyond narrow ‘attitude-behaviour-change’ policies if 
policymakers wish to involve individuals in the RE transition. [11.6.7, 
11.6.8]

11.7 A structural shift

If decision makers intend to increase the share of RE and, at the same 
time, meet ambitious climate mitigation targets, then long-standing 
commitments and fl exibility to learn from experience will be critical. To 
achieve GHG concentration stabilization levels with high shares of RE, a 
structural shift in today’s energy systems will be required over the next 
few decades. Such a transition to low-carbon energy differs from previ-
ous energy transitions (e.g., from wood to coal, or coal to oil) because 
the available time span is restricted to a few decades, and because RE 
must develop and integrate into a system constructed in the context of 

an existing energy structure that is very different from what might be 
required under higher penetration RE futures. [11.7]

A structural shift towards a world energy system that is mainly based 
on renewable energy might begin with a prominent role for energy 
effi ciency in combination with RE. This requires, however, a reasonable 
carbon pricing policy in the form of a tax or emission trading scheme 
that avoids carbon leakage and rebound effects. Additional policies are 
required that extend beyond R&D to support technology deployment; 
the creation of an enabling environment that includes education and 
awareness raising; and the systematic development of integrative poli-
cies with broader sectors, including agriculture, transportation, water 
management and urban planning. [11.6, 11.7] The policy frameworks 
that induce the most RE investment are those designed to reduce risks 
and enable attractive returns, and to provide stability over a time frame 
relevant to the investment. [11.5] The appropriate and reliable mix of 
instruments is even more important where energy infrastructure is not 
yet developed and energy demand is expected to increase signifi cantly 
in the future. [11.7]


