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EXECUTIVE SUMMARY
This document is the follow-up development of a paper1 prepared for the first session of the Group of
Experts on Renewable Energy (GERE) held on 18-19 November 2014 with the aim to encourage the
exchange of know-how and best practices between relevant experts of all member States on how to
significantly increase energy production from renewable sources as a means of sustainable
development and climate change mitigation.
On the basis of the recommendations made by the Group of Experts, a menu of Renewable Energy
(RE) technologies and policies to promote them is here considered to transform the analysis into a
framework for best practices in policies in order to accelerate renewable energy uptake in the UNECE
region. It is a practical tool for collection, classification, exchange and use of information on concrete
cases. The report outlines key dimensions of RE: Technical, Economic, and Social.
This tool is meant to support key stakeholders within government, non-governmental, financial and
international organizations as well as energy companies and academia. When reviewed together, these
key elements allow decision makers to facilitate their choice towards RE solutions based on concrete
experiences. In addition, this report can be used to spread valuable information on existing project
proposals. This will, in turn, promote them for further partnerships and feasible development in the
UNECE region.
As the vision for RE and the processes for enhancing its uptake are ever changing, a continuous flow
and exchange of information is needed and can provide a better response to the needs raising from this
process in continuous evolution. This exchange allows for the discussion of case studies and best
practices, of high-impact measures and procedures for an energy transition towards significantly
increasing the use of RE.
This paper points out that considerable improvements of the policy, legal and regulatory framework
and the untapped RE potential that still exists within the UNECE member States. In order to promote
the uptake of renewable energy technologies, this paper presents case studies in which best practice
and new hybrid policy tools have been implemented. In subsequent steps, long-term energy sector
development strategies may take into account these and other similar experiences towards the
development of national renewable energy action plans (NREAPs) that are still needed in several the
countries of the UNECE region. Within a more holistic and integrated approach, RE policies may
need to be redesigned and – as stated in the Hammamet Declaration2 of the Executive Secretaries of
the five UN Regional Commissions - “addressing barriers is required to fair competition vis-à-vis
conventional technology, without resorting to long-term subsidies, implementing stable long-term
energy policy frameworks in a future energy system context, and deploying innovative and targeted
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“A Framework for Developing Best Practice Guidelines to Accelerate Renewable Energy Uptake “ at
(http://www.unece.org/fileadmin/DAM/energy/se/pdfs/gere/gere1_18.11.2014/ECE_ENERGY_GE.7_2014_INF.3_Revised.pdf)
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Joint Statement of the Executive Secretaries of the United Nations Regional Commissions for the 5th International Forum on Energy for
Sustainable Development, 4 November 2014, for more see at:
(http://www.unece.org/fileadmin/DAM/press/pr2014/Energy_Joint_Statement_Fifth_International_Forum.pdf)
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financial mechanisms. Policies should be designed in light of the economic circumstances and
development challenges of countries with renewable energy potential”.
In addition to the report, the annex includes a template that outlines existing information pertaining to
policies, instruments, legal framework, and targets on key RE technologies by country. A second
template is available to summarize concrete cases studies and best practices as well as project ideas
for a preliminary consideration by key stakeholders, financial institutions, potential partners and
investors operating in UNECE countries.
If of interest to member States a more ambitious project could be developed with the objective to
expand the approach to all UNECE countries, analyse it, and thus provide concrete recommendations
on what type of policy framework are possible to increase the uptake of RE in the UNECE region.
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1. IN
NTROD
DUCTIO
ON
This papper and practtical tool poiints out key elements of a previous report
r
with thhe aim to un
nravel the
details oof developingg and implem
menting RE projects the ‘right ways’, thus increaase understaanding on
how varrying nationns may conttribute to a common seet of goals using differe
rent approach
hes. The
followinng chapters outline the elemental cchallenges and
a
opportu
unities withinn three specific RE
dimensioons: technicaal, structural, and social. It contains also
a examplees of supporttive policy measures,
m
best pracctices and leessons learneed. The reporrt concludes with a matrix for each R
RE dimensio
on, which
is used aas a tool to highlight sup
pportive pollicy options for overcom
ming specific RE challeng
ges. For
consistenncy, each matrix
m
is orgaanized by rellevant type of
o policy insstrument. Thhe following research
and mattrices are not exhaustivee, and requiree refinementt from memb
ber States annd stakehold
ders. The
attachedd two templattes are instru
umental to thhis process.
Nonetheeless, establiishing a prelliminary fraamework forr designing RE
R best praactice guidelines will
enable:
ges and oppo
ortunities with
thin RE Dimeensions;
(1) Idenntification off appropriate cross-bounddary challeng
(2) Conssideration off the design and
a implemenntation of su
upportive measures addreessing RE challenges;
(3)Adapptation of pollicy mechaniisms to uniquue national situations;
(4) Proggression towaards developing national action plans that supportt significantlyy increasing RE
uptaake.

Figure 1. Scchematic of Best Practice
P
Framew
work, a bottom-upp approach for developing
d
best practicee guidelines.

Despite unprecedentted growth of renewablle energy (R
RE) as a maainstream ennergy resourcce in the
t implemen
ntation of RE
E technology
y is not occu
urring fast ennough to mittigate the
global energy mix, the
r in globall average tem
mperature. Additionnaly,
A
while there are ambitiou
us targets
two degrree Celsius rise
by goveernments to increase th
he share of renewables in energy mix, social acceptance may be
considerred as anothher factor lim
miting renew
wable energy policies. Trruly, a suite of multidim
mensional
barriers exist for RE
E deploymentt. These barrriers, which are
a generally
y dynamic inn nature, requ
uire acute
fi can be im
mplementedd. Implementtation of
attentionn and underrstanding beefore a propper policy fix
supportiive policy measures,
m
foccused on eliiminating orr minimizing
g RE challeenges is necessary if
nations w
want to achieeve affordab
ble and clean energy services. It is important to noote that a pollicy fix is
not a onne-time fix; a nation mu
ust continuouusly adapt th
he policy meeasure, in ordder for RE uptake
u
to
continuoously grow.
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What fraamework conditions are appropriate for overcom
ming RE barrriers? What are the key elements
of barrieers that impeede the RE market?
m
Whatt is the ‘righ
ht way’ to dev
velop and im
mplement RE
E projects
in the U
UNECE regioon? Answering these keyy questions is
i imperativee for developping RE tech
hnologies
Employiing a bottom
m-up approaach (Figure 1), this pap
per proposess a best praactice framew
work for
developiing effectivee RE best practice
p
guiddelines in th
he UNECE region.
r
This work introd
duces an
alternatiive to the often
o
centraalized top-doown approacch towards RE practicees. Specificcally, the
framewoork offers a de-centralizzed analysis of RE challlenges, oppo
ortunities to overcome each,
e
and
examplees of policy-ddriven succeess stories, beest practices,, and lessonss learned that
at lay the gro
oundwork
for acceelerating RE uptake. Figu
ure 2 below depicts the extensive an
nd interwoveen barriers presented
p
and needd to be overccame in order to implemeent RE techn
nologies.3

Figure 2: Barr
rriers to RE Deplo
oyment

ERE noted tthe prelimin
nary work un
ndertaken byy the secretariat and
During the first sesssion, the GE
t
and
agreed tto develop a menu of effficient and eeconomic tecchnologies and policies tto promote them
encouragge the exchaange of experriences, lessoons learned and
a best pracctices betweeen experts off member
States ass a step to siggnificantly in
ncrease energ
rgy productio
on from renewable sourcees and thereffore have
a signifiicant role in the
t sustainab
ble developm
ment process and climate change mitiggation efforts.
Followinng the GERE
E’s discussio
ons, the scoppe of this folllow-up paper is to providde the frameework for
a menu of technologgies and poliicies to prom
mote them. In
I the comin
ng decades, ssymbiotic tecchnology
and poliicies options will be the driving
d
forcee in transform
ming the enerrgy sector forr renewabless.
v
elem
ments and m
market conditions are needed for aall renewablee energy
A combbination of various
stakehollders to be inn a position to
t choose thee best techno
ology to supp
port or underrstand the dirrection to
drive invvestments taaking into acccount experriences and good
g
practices occurred in other cou
untries of
the UNE
ECE region under
u
similarr circumstancces.
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“Renewabble Energy Policyy Considerations for Deploying R
Renewables”
(https://ww
ww.iea.org/publicaations/freepublicaations/publicationn/Renew_Policies.pdf)
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GERE intends to solicit representatives of main stakeholders from government, non-governmental,
financial and international organizations as well as from energy companies and academia to develop a
menu of efficient and economic technologies and policies to promote them, with a possible view of
establishing UNECE standards for renewable energy in the long-term.

As annexes to this paper, two forms are attached to collect information (i) on the menu of
technologies and policies to promote them and (ii) to present case studies or examples of good
practices:


Template on policies, instruments, legal framework and targets on RE technologies by
country



Template for Country Case Studies by Technologies;

Moreover, this mechanism would identify the needs, obstacles and opportunities emerging from
various case studies. Using this information, GERE experts could indicate specific recommendations
and assist countries with the development of national renewable energy action plans which will
significantly increased the uptake of renewable energy and an energy transition in the UNECE
Member States.
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2. MENU OF RENEWABLE ENERGY TECHNOLOGIES
AND POLICIES TO SUPPORT THEM
Taking into account the vision for renewable energy and the processes for enhancing its uptake are
ever changing, renewable energy is integrating progressively into the global energy mix, although,
there is much more to be done.
UNECE member States are at various levels of development in the renewable energy uptake and
through a continuously evolving and interactive menu of options, all stakeholders in our region are
invited to exchange lessons learned about renewable energy policies.
This cooperative mechanism will allow the GERE to discuss best practices, high-impact measures and
procedures for an energy transition towards significantly increasing the use of renewable energy, with
a view to establishing UNECE standards for renewable energies in the long-term.
The GERE will review the methodology for seeking, collecting, presenting and reviewing success
stories that can be useful for those countries not so advanced in the development of renewable energy
to gain from other experiences in the UNECE region and undertake appropriate policy measures to
rapidly increase the uptake of renewable energy.
Starting with these examples, this process will allow the share of useful information on success stories
by technologies, that in the end, support energy markets and systems to work more effectively and
efficiently.
By analysing these cases, the GERE, through Bureau guidance and support by the secretariat, will
have the opportunity to understand the factors that influence the success of renewable energy schemes
and to facilitate the renewable energy increase and integration into the energy systems of UNECE
member States.
According to REN21, the number of countries encouraging renewable energy deployment with direct
policy support has tripled from 45 to 137 since 20044. Furthermore, policy mechanisms have
continued to adapt and there has been an increase in the use of policy instruments that are technology
specific. Globally, the use of Feed-in tariffs (FIT) to meet legislated renewable energy targets has had
the greatest impact on market penetration for renewable energy technologies. In fact, FIT policies
now exist on every continent5.
On the following page you will find a brief overview of the various types of renewable energy
technologies as well as regulatory and financial mechanism put in place to support these
techonologies. Then, a table is provided that lists examples on the various RE technologies along with
regulatory and financial mechanisms deployed in select UNECE member States. The table is not
exhaustive and only captures some of the most commonly deployed regulatory and financial
mechanisms and would allow to present future case studies in an interactive and practical matrix.

4
5

REN21 Renewables 2014 Global Status Report
REN21 Renewables 2014 Global Status Report

8

2.1 OVERVIEWOF SELECTED RENEWABLE ENERGY TECHNOLOGIES
In order to target areas of best practives, it is important to have a common understanding of RE
terminology. While there is generally broad consensus that renewable energy refers to energy sources
that are naturally replenished, there is no universal definition on which types of energy sources are
considered renewable.6 Traditional biomass represents nearly half of the 18% global share of RE.
However, ‘traditional biomass’ may not be considered sustainable because widespread extraction of
wood slows the forest’s natural rate of carbon sequestration, extraction of biomass may lead to
deforestation and associated air pollution when used for cooking.7 Similarly, hydropower, the second
leading RE technologies in the global energy mix8, is also not unanimously considered renewable.
The environmental impacts of traditional or ‘big hydropower’ on fisheries and water flows leave long
lasting impacts and raise questions regarding the sustainability of this technology..
Alternatively, modern biomass and small hydro are being used to describe sustainable practices for
biomass and hydropower. Albeit, such terminology is not universally accepted, thus some biomass
and hydropower indicators represent an aggregation of both sustainable and unsustainable practices.
The SE4All Global Tracking Framework9 report recognizes the “need to develop internationally
agreed-upon standards for sustainability for each of the main [RE] technologies which can then be
used to assess the degree to which deployment meets the highest sustainability standards”. Renewable
energy targets may be dramatically altered depending on RE definition. Therefore, in order to clarify
future RE goals in the UNECE region, it is important to agree upon the type of technologies
considered RE. Within the scope of this paper and taking into account the classification used by
IRENA, IEA, REN21 and SE4ALL, we have broadly classified the RE technologies as follows:

6
UN Sustainable Energy For All: Overview Global Tracking Framework 2013
(http://www.iea.org/publications/freepublications/publication/global-tracking-framework.html)
7

RE traditional biomass vs. Modern biomass

8

Renewable Energy Policy Network for the 21st Century: Renewables 2014 Global Status Report
(http://www.ren21.net/ren21activities/globalstatusreport.aspx)

9

UN Sustainable Energy For All: Overview Global Tracking Framework 2013
(http://www.iea.org/publications/freepublications/publication/global-tracking-framework.html)
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Main Renewable Energy Technologies
1. Solar

2. Geothermal
a. Deep geothermal
b. Enhanced geothermal systems
c. Shallow geothermal

a. Solar photovoltaic
b. Solar thermal

3. Wind

4. Bioenergy
a. Solid biofuels
b. Biogases
c. Liquid biofuels

a. Onshore
b. Offshore

5. Hydropower

6. Oceanenergy
a. Tidal
b. Wave
c. Ocean thermal

a. Micro
b. Conventional

In identifying the various technologies, it is important to consider the RE capacity which reflects the
ability for a certain technology to provide energy. In the policy arena, RE targets and standards are
often measured based on installed capacity and may be specified for certain energy sectors. Although
tracking installed capacity of RE is appropriate for monitoring incremental progress, it provides little
insight into how fully a RE unit’s capacity is utilized, masking important realities of optimizing RE
projects.
Specifically, a RE’s installed capacity represents the maximum power output of a generating unit,
typically in megawatts (MW), and does not reflect the actual energy produced, measured in
megawatt-hours (MWh), per given year. Rather, the RE electric generation capacity factor describes
how often RE is putting electricity on the grid, and is expressed as the ratio of the RE unit’s actual
energy output (MWh) to its maximum possible output (MW) or installed capacity. Capacity factors
vary significantly by fuel type. For new RE electricity projects, high capacity factors are more
attractive since the owner has a greater opportunity to recover return on investment, thus lower energy
price to ratepayers. Capacity factors for existing RE projects are also insightful, and elucidate
opportunities for certain RE resources to provide more power to the grid and to reduce output from
conventional fuels as RE prices fall and/or more capital is needed for conventional fuels to meet
environmental compliance.
Despite technology developments and innovation, RE capacity factors may fall well below state-ofthe-art-levels. Reasons for low or declining RE power capacity factors are multifaceted, but mainly
related to maintenance performance issues, such as equipment failures, routine maintenance
interruption, curtailment of electricity output because it is unneeded and/or electricity prices falling
below actual cost for generation. Due to the intermittency of RE such as solar, wind and hydro, and
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limited large-scale energy storage technology, the capacity factor may also be determined by the
availability of the resource (sunlight, wind blowing, water), transmission line capacity, as well as
plant/project design.10
International standard setting organizations assist in reducing uncertainty in RE project design, by
recommending scientifically-sound resource assessment techniques of the potentially available RE
resource. Depending on the project, by fulfilling the standard-set methodology for resource
assessment, a RE project may be considered ‘bankable’ or robust enough (low uncertainty) for project
financing. However, the declining trend of RE capacity factors, even at the global level,11 raises
concerns on whether standards are progressing at the pace needed to implement the innovation that
provides the greatest reduction in project design uncertainties. In the offshore wind energy industry,
research suggests standard requirements for mitigating wind project design uncertainties are different
from data and analyses needed for successful offshore wind farm operations. Specifically, the preconstruction ‘bankable’ paths for ensuring low uncertainty and project financing are based on
requirements that are “artificial, inadequate, and an artefact of limitations in our measurement
opportunities that no longer apply”.12
For the UNECE region, RE electric generation installed capacity has steadily increased, reaching
47.9% of global installed capacity in 2011. However, since 1991, the average RE electric capacity
factor has declined by 5%.13 Interestingly, the growth of RE installed capacity in the UNECE region
does not necessarily reflect improvements in capacity factors as member States with the smallest
fraction of RE electric installed capacity have significantly higher capacity factors than member States
with the lion’s share of RE electric installed capacity. Considering RE installed capacity in tandem
with capacity factors exposes nuances embedded in mechanisms used to accelerate RE uptake. For the
case of RE electric generation, further investigation in these issues by technology type would provide
a more accurate representation on how the actual mix RE electric generation compares to nonrenewable resources and elucidate opportunities to increase RE power to the electric grid. Renewable
energy generation possess several characteristics that can influence facilitated integration to the power
system operation and investment. Particularly, recent tendencies indicate interest in alliance between
renewables and natural gas. Flexibility and efficiency of natural gas technologies can promote
increase of hybrid technologies as renewable sources with low short run costs and availability (at least
one source should be always present) can serve as ״back up  ״system.
As example of a hybrid technology, more power plants could be based on a combined energy flow,
including solar-based thermal energy with thermal energy from gas, diesel or other renewable energy
sources.

10

The Energy Collective: What are the Capacity Factor Impacts on New Installed Renewable Power Generation Capacities?
(http://theenergycollective.com/jemillerep/450556/what-are-capacity-factor-impacts-new-installed-renewable-power-generation-capaciti)
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Calculations made by UNECE Sustainable Energy Division using Global Tracking Framework database

12

Squrr Energy: A unified approach to full Lifecycle wind assest compatibility with real world Wind Conditions 2014
(http://www.sgurrenergy.com/about-sgurr-energy/download-centre/webinars/)
13

Calculations made by UNECE Sustainable Energy Division using Global Tracking Framework database
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USEIA Innternational Statiisitics Database and
a author analysiis.
17
IEA Techhnology Roadmapp: Solar PV (2014)
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IEA Tecchnology Roadmaap: Hydropower (2012)
(
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renewable energy generations within the region19. As an added benefit, hydropower plants are also
commonly used as means to provide drinking water to nearby communities. Furthermore, there is still
vast potential for hydropower deployment, especially in developing nations. For example, Asia and
Europe still have 80% and 47% of hydropower potential untapped, respectively20. This untapped
potential does come with challenges, however. There are many environmental and social barriers that
prevent large scale hydropower production. Environmentally speaking, diverting and damming large
quantities of a naturally flowing water body poses great threats to fisheries, landward habitats, and
water quality. Furthermore, communities near or within the project area could become displaced due
to large areas required for damming. In particular, indigenous populations are disproportionally
affected. However, with hydropower proven as a cost-competitive, mature source of clean energy
with vast potential still waiting to be utilized, with sustainable engineering practices hydropower
could greatly help in achieving the greenhouse reductions needed. Depending on the resource
availability, one of the major advantages of hydropower is its potential to be used for base load
electricity generation.
Wind Power
Wind power deployment around the world continues to grow at exceptional rates. Electricity
generated from wind power more than doubled from 2008 to 2012; from 250TWh to 520TWh. The
UNECE region contributed 70% of the global wind power generated in 201221. Due to improvements
within various design aspects including height adjustments, blade length, and the transition to gearless
turbines has led to increased capacity and efficiency of wind power. These improvements have led to
an overall decreasing cost for installing and maintaining wind farms which translates to lower
electricity costs. Total investments necessary for deployment are estimated to range from as low as
$1.10 per watt in China to $2.60 per watt in Japan22. However, the competiveness of wind power, as
well as other technologies, relies on other factors including: the cost of conventional sources, and the
resource availability. The latter, like solar, demonstrates the issue with intermittency that persists with
wind power, as well. Increasing the accuracy for wind load forecasting is therefore paramount for the
wind power industry. According to an NREL study, increasing short term wind forecasting can yield a
range of cost savings of approximately $5.05 million - $146 million23.
Geothermal
Distinguishing itself from other renewable energy technologies by having steady base loads,
geothermal does not fall victim to seasonality and variable output due to weather conditions. It is
estimated that global potential for geothermal was approximately 12,500 TWh, or roughly 62% of
2008 global electricity generation24. Furthermore, it is estimated that by 2050, global geothermal use

19

USEIA International Statisitics Database and author analysis
IEA Technology Roadmap: Hydropower (2012)
21
USEIA International Statisitics Database and author analysis
22
Technology Roadmap: Wind Power, IEA (2013)
23
The Value of Improved Short-Term Wind Power Forecasting, NREL (2015)
24
Krewitt, W., et. al, Role and Potential of Renewable Energy and Energy Efficiency for Global Energy Supply
20
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could supply for approximately 3.5% of global electricity25. Currently, the UNECE region produces
41% of the global total geothermal electricity output, with approximately 28 TWh generated26.
However, variables like resource temperature and pressure, depth of resource, permeability of
intended resource and distance of source to plant play major roles in the investment costs. Total
investments necessary for deployment range from $2000 per kW to $4000 per kW ($2 – $4 per watt)
for a typical greenfield geothermal plant27. High temperature “flash plants” are considered a proven
technology by the IEA and proven to be cost-competitive with conventional sources of energy, with
continued improvements forecasted.
Oceanenergy
Theoretically, the potential energy within the ocean has the capacity to generate and supply 100% 400% of current global electricity demand. However, the technology is still in it’s infancy in terms of
global deployment. Currently, global use of ocean and tidal energy equates to 0.5TWh generated. The
UNECE region generated 100% of the ocean energy until 2012, which was 98%28. Many of the
barriers attributed to oceanenergy relate to the immaturity of the technology; most phases of
oceanenergy are within R&D. Designing large networks of turbines to withstand the harsh, volatile
marine environment along with connecting these systems to a grid system is still proving to be one of
the largest obstacles for the industry29. Furthermore, there are not many detailed maps outlining
regional and local energy potentials is lacking which stagnates expansion of oceanenergy
technologies.
Bioenergy
Known as the largest and oldest source of renewable energy, bioenergy is used to create clean
electricity, heat, and transportation biofuels. As in case of hydrpower and geothermal technologies,
bioenergy is also distringuished by its minimum dependency on weather conditions and is almost
always available when needed.The IEA has estimated that bioenergy could provide as much as
3,100TWh (7.5% of global electrical generation) of electricity by 205030. Globally, 384TWh of
electricity was generated through bioenergy sources. The UNECE region contributed more than 60%
of the global electricity totals31. As an added benefit, biomass can be used as a co-firing product
within conventional coal firing plants. Although not ideal for greenhouse gas abatement, steadily
increasing the ratio of biomass over coal can continuously lower greenhouse gases as well as prevent
“sticker shock” from transitioning into a new fuel source. However, environmental and social barriers
exist with the use of bioenergy, particularly with biofuel production. This is due to the primary source
for biofuels being also needed as sources of food and animal feed (corn, sugarcane, etc.). Many
variables exist for a bioenergy to be cost competitive; taking into account the specific source of

25

Technology Roadmap: Geothermal Heat and Power, IEA
USEIA International Statisitics Database and author analysis
27
Technology Roadmap: Geothermal Heat and Power, IEA
28
USEIA International Statisitics Database and author analysis
29
Ocean Energy: Technology Readiness, Patents, Deployment Status and Outlook, IRENA (2014)
30
Technology Roadmap: Bioenergy for Heat and Power, IEA (2012)
31
USEIA International Statisitics Database and author analysis
26
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bioenergy, the scale of operation, the costs of the fossil fuel sources being replaced dictate the
competiveness32.

2.2 OVERVIEW OF SELECTED REGULATORY AND FINANCIAL MECHANISMS33
Feed-in Tariffs (FITs)
The most commonly utilized regulatory mechanism in the UNECE region (found in 82% of member
States34); the FIT can be an elegant tool to encourage the deployment of renewable energy
technologies. This mechanism, which pays renewable energy producers per electricity produced for
fixed amount of years, is generally funded either through directly from the government, or more
commonly, the power company. In the latter case, the government established guaranteed tariff and
duration (usually 20 years) for the FITs are paid out by the power company who incorporates this
added cost into their customer’s utility bill. FITs can either be technology specific, or neutral.
Typically, various pricing tiers exist within a FIT scheme. Depending on the technology type or the
size of the project the price per unit of energy is altered to better reflect market conditions.
Net-Metering
In 2013, 43 a total countries around the world had net metering policies pertaining to renewable
energy and within the UNECE region, currently 27% of member States have net-metering policies35.
This regulatory mechanism allows for consumers to pay for only the “net” energy consumed. In other
words, energy that is consumed minus the energy produced from their renewable source. Generally,
there is a cap on renewable energy production as well as duration for renewable energy compensation,
similar to the FIT. Unlike FITs, however, net-metering policies do not necessarily guarantee
compensation in the event that more renewable energy is produced than consumed. This lack of
potential compensation is part of the reason many nations opt for FITs over net metering.
Public Competitive Tendering (Auctions)
With more countries developing national targets and strategies for renewable energy use, public
tenders have proven to be tool that encourages shift towards the increasing use of renewable energy.
Between 2009-2014, the number of countries utilizing renewable energy tenders increased from 9 to
5536. Within the UNECE region, 36% of member States offer public tenders for renewable energy
technologies. Public tenders request bids to be placed on renewable energy projects for a certain
amount of renewable energy capacity or generation. An example of this can be seen in the European

32

Technology Roadmap: Bioenergy for Heat and Power, IEA (2012)

33

On definitions, please see more in the Glossary of the REN21’s Renewables 2015 Global Status Report at http://www.ren21.net/wpcontent/uploads/2015/07/REN12-GSR2015_Onlinebook_low1.pdf.
34
Please refer to the Table in 4.5.
35
Renewables 2014 Global Status Report, REN21
36
Renewables 2014 Global Status Report, REN21
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Union (EU) Green Public Procurement which is a voluntary process tool for EU member States to
review and select more environmentally friendly goods and services including tenders for renewable
energy use to meet the targets established in the EU Renewable Energy Directive37.
Capital Subsidies & Grants
Unfortunately, many renewable energy technologies require large amounts capital investments that
detract from the attractiveness for private investment. For example, the average cost to construct a
wind farm ranges from $1000 - $2000 per kWe as opposed to a natural gas plant which ranges from
$400-$80038. To increase the viability of these projects and encourage the deployment of renewables,
governments establish grants and subisides for the construction of these projects. Within the UNECE
region, 71% of member States have policies and financial mechanisms in place to support capital
subsidies and grants.
Investment Tax and Production Credit
Simply put, the investment tax credit is designed to reduce the taxable income of a renewable energy
facility based on the amount invested (in monetary values) while the production tax credit reduces the
taxable income based on the amount of renewable energy produced (measured in KWh). Within the
UNECE region, 45% of member States offer such financial incentives for renewable energy operators.
Public Loans and R&D
With many renewable energy technologies still not fully developed, governments seek to expedite
deployment of these technologies through expanding research and development funding as well as
providing loans for new projects. Globally, a total of $5.1 billion was invested in research and
development from government agencies39. Within the UNECE region 73% of member States have
financial mechanisms in place that allow for such activities.

37

http://ec.europa.eu/environment/gpp/pdf/tbr/electricity_tbr.pdf

38

Http://www.iea.org/textbase/npsum/eleccostsum.pdf

39

Bloomberg New Energy Finance Report
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Menu of Renewable Energy Technologies/ Specific Policy Instruments
Template with examples from UNECE countries

Net Metering

Public Competitve Tendering
(Auctioning)

Capital subsidy/grants/rebates

Investment/production
tax credit

Public investments/loans/
grants/R&D

Fiscal Incentives & Public Financing

Feed‐in Tariffs

Regulatory Mechanisms

Solar

Italy
5th Revision of
"Conto
Energia"
Support
Scheme for PV
(2012)

United States
(California) Net
Energy
Metering
(2013)*

France
500MW
Solar Tender
(2015)

Israel
State subsidy
for electricity
generation
from wind and
solar PV (2004)

Austria
Investment Subsidy for
Solar PV installations
<5kWpeak (PV/BIPV 2013)
(2013)

Netherlands
Support Scheme for Solar
Panels (2011)

Hydro

Albania
New Tariff
Methodology
for Small Hydro
Plants (2007);

Canada (British
Columbia) BC
Hydro Net
Metering
Program**

Serbia
Public
Tenders for
Small
Hydropower
Plants ‐ EBRD
(2015)

Uzbekistan
Decree 476 on
the
development of
hydro energy
(1995)

Tajikistan
Tax exemptions for small
hydro plants (1992)

Portugal
Promotion of hydro and
wind projects (Decree‐Law
no. 69/2000) (2000);

Wind

Israel
FIT for solar PV
and wind
electricity
(2009,
amended in
2011)

United States
(Minnesota)
Cogeneration
and Small Scale
Production***

France
Offshore
wind
tendering
mechanism
(2011)

Malta
Capital grants
for solar and
wind (2006,
amended in
2009)

Denmark
Wind Energy Co‐operative
Tax Incentive (1997)

Germany
KfW Programme Offshore
Wind Energy (2011)

Geothermal

Austria
Energy
"Ökostromvero
rdnung" (feed‐
in tariffs)
(2012)

United States
(Virginia) City
of Danville
Ordinance No.
2010 ‐ 12.04
(Net Metering)

Greece
Public
Tender to
Explore
Geothermal
Potenital on
the
Samothrace
Island (2011)

Switzerland
Risk Guarantee
Scheme for
Geothermal
Power Projects
(2008);

United States
30% Federal Tax Credit for
Geothermal Heat Pumps

Netherlands
Guarantee Scheme for
Geothermal Energy (2009);

Oceanenergy

Portugal
World's First
Wave Energy
Feed‐in Tariff
(2010)

United States
(Florida) Florida
Power and Light
Net Metering
for Tidal Energy

United
Kingdom
Offshore
Renewables
Joint
Programme
Ocean
Energy
(2013)

United
Kingdom
Marine Energy
Array
Demonstration
Fund

Belgium
Offshore Domanial
Concessions for Wind and
Ocean Energy Production
(2004)

Portugal
Wave Energy Pilot Zone
(2008)

Bioenergy

France
Renewable
Energy FIT:
Biomass (2009)

United States
(Minnesota)
Cogeneration
and Small Scale
Production

France
Bioenergy
Tender to
Produce
60,000 tons
of bioethanol
(2006)

Italy
Biomethane
subsidies
(2014)

Cyprus
Tax exemptions for
biofuels (2005)

Canada
NextGen Biofuels Fund
(2007)

*http://www.cpuc.ca.gov/PUC/energy/DistGen/netmetering.html
** http://www.bchydro.com/energy-in-bc/acquiring_power/current_offerings/net_metering.html?WT.mc_id=rd_netmetering
***https://www.revisor.mn.gov/statutes/?id=216b.164
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3. OVERVIEW OF THE TECHNICAL, STRUCTURAL
AND SOCIAL DIMENSIONS OF RENEWABLE ENERGY
WITHIN THE UNECE REGION
40

3.1 TECHNICAL DIMENSION
Regardless of socio-economic conditions, there are key technical limitations that apply generally for
every country. The most commonly cited challenge is the reliability of renewable energy sources.
While RE is characterised by low marginal operating costs, for certain technologies such as solar or
wind are characterised by intermittencyInvestments in energy production from natural resources and
accurate projection projects may be one of the ways to address natural resource intermittency and the
challenges created to the industry although there are several approaches to tackle these challenges.
Further, though RE resource potentials are often significant, the amount of RE that is actually
transformed into usable energy may only be a small fraction of the potential. Given the high up-front
capital costs of developing RE potential, such impediments related to the reliability of RE may
discourage uptake.
To ameliorate the reliability of RE, a holistic view of the RE technical dimension is necessary.
Inconsistent RE terminology, data quality and quantity issues, low global project efficiency, and
complications that arise from integrating RE power into the electricity grid are elemental technical
challenges that impact the economies of energy markets and deter investment. Investigating the
intricacies of the RE industry’s technical dimension will elucidate high-impact opportunities to
overcome challenges accelerate RE uptake.

3.2 ECONOMIC DIMENSION
The global increase in RE investments and relatively swift transformation towards costcompetitiveness between RE and conventional resources is evidence that access to affordable,
reliable, and sustainable energy services is achievable. Similar to any maturing industry, the market
may be expanded, price parity accelerated, and investments increased if sophisticated policies
founded on long-term government commitments are developed. Unravelling the details of RE market
failure, distortions, RE costs, and financing will elucidate high-impact opportunities to overcome
structural challenges and accelerate RE uptake. Trends in RE installations are reflected in RE
investments. The global capacity of wind power has increased over tenfold between 2000 and 2010.41
The size of future RE investments depends on both falling costs of RE and the implementation of RE
policies founded on a long-term commitment for providing sustainable energy services.

40
For more information on the technical, structural and social dimensions of renewable energy, related challenges and opportunities, see
informal paper on “A Framework for Developing Best Practice Guidelines to Accelerate Renewable Energy Uptake “ at
http://www.unece.org/fileadmin/DAM/energy/se/pdfs/gere/gere1_18.11.2014/ECE_ENERGY_GE.7_2014_INF.3_Revised.pdf
41

Renewable Energy Policy Network for the 21st Century: Renewables 2014 Global Status Report
(http://www.ren21.net/ren21activities/globalstatusreport.aspx)
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3.3 SOCIAL DIMENSION
The social dimension of RE implementation is an emerging field of research as the impact of social
acceptance on RE uptake can be just as significant as ambitious RE policy targets. As global RE
production increases, the amount of socio-political disagreements also rises. One of the fundamental
difference between conventional and RE resources is location, as well as implications that arise from
centralized and decentralized generation, which later affect at transmission and distribution stages.
While fossil fuels energy source remained buried deep in the earth, many RE technologies require the
harnessing of elements above ground, in regions that may impact society’s daily line-of-sight. This
geographical difference between energy sources has created new area of research regarding social
acceptance of RE. Although RE has a positive image for some, high acceptance is needed for largescale employment.42 Limited awareness of RE projects and societal benefits is another challenge to
accelerate RE. Given the various demands of ensuring a viable RE projects, communication strategies
and outreach with the impacted communities is often minimal.

3.4 The Data Gap
Data quality and quantity challenges add to the complexity of designing effective RE policies that
reflect achievable and affordable RE targets. In order to properly assess the feasibility of RE projects,
timely, appropriate, consistent and reliable data are necessary. Although a plethora of international
organizations are dedicated to RE resource and policy data collection43, information gaps and data
inconsistency in the UNECE region are prevalent.44
As a foundation, an accurate picture of the share of renewable energy resources in the national energy
mix is necessary. However, methodological differences in calculating RE resources indicators are a
reality (biomass vs. traditional and modern biomass or hydropower vs. big and small hydropower).
RE indicators may also not be available in an immediate timeframe, due the lengthy data gathering
process. The reliability of RE indicators, particularly in cases when it is believed to not exist, is
another particular data challenge facing the industry.45 Likewise a comprehensive picture of RE policy
and framework implementation is needed to share best practices and lessons learned. The observed
discrepancies between policy datasets aimed to deliver the same information create challenges in
maintaining a reliable source of comparable information on the effective measures for increasing RE
uptake. Finally, accurate and consistent data on RE costs or RE levelized cost of electricity (LCOE)

42

IEA-RETD: Communication Best-Practices for Renewable Energies (RE-COMMUNICATE) 2013 (http://iea-retd.org/wpcontent/uploads/2013/04/IEA-RETD-RE-COMMUNICATE-Report_Final_20130403.pdf)
43

Report on selected international actors on renewable energy in the UNECE region may be found :

( http://www.unece.org/index.php?id=35377)
44

Discussion Paper Number 1: Status Report on Renewable Energy in the UNECE Region

45

Discussion Paper Number 1: Status of Renewable Energy in the UNECE Region

19

would be beneficial for evaluating a RE policy’s impact on the overall competiveness of various RE
technologies.
When evaluating challenges surrounding RE indicators, it is likewise important to consider the quality
and quantity of tangential data sources that are also appropriate for developing effective long-term RE
frameworks. Trends in energy supply and demand are also appropriate in RE target setting, as
population growth and development will modify a fundamental component in the calculation of
renewable energy ‘share’. In other words, the total pie of total final energy consumed will grow
contemporaneously with increased renewable energy consumption. Consideration of reliable energy
demand forecasts at the national level may be important for drafting renewable energy consumption
targets.
A theoretical plan to power the entire world with renewable energy has been demonstrated46, yet
information gaps exist regarding RE resource potential at the regional, national and local level.
Typically, once a RE project is chosen for development, experts perform in-depth analysis on the
viability of the resource potential. However, prior to this stage, there is limited information, or a
reliable ‘first look’, of RE resource potential. Understanding resource potential also implies
understanding characteristics beyond natural elements of renewables (sunlight, wind, waves, etc.).
Therefore, RE potential data in tandem with information on population density, topography, land use
and protected areas is needed to provide insight on RE project feasibility prior to the development of
supportive policy mechanisms.
Electricity infrastructure varies by nation; thus strategies to integrate potential RE technologies into
existing energy architecture may not be universal. However, cross-border exchange of experience
regarding smart grid technical solutions and electricity market design, are recommended to improve
the flexibility, regularity and reliability of the grid.47 General data indicating the scope of national
centralized and decentralized grid infrastructure, the roles and responsibilities of transmission and
distribution operators (TSO or DSOs), as well as those communities not connected to the grid would
accelerate this exchange of know-how and capacity building regarding optimal RE electricity
delivery.

46

Jacobson, Mark Z., and Mark A. Delucchi. "A plan to power 100 percent of the planet with renewables." Scientific American 26 (2009).

47

World Smart Grid Forum 2013: Results and Recommendations 2013

(http://www.iec.ch/about/brochures/pdf/technology/WSGF2013-results-and-recommendations.pdf)

20

4. EXAMPLES OF SUPPORTIVE POLICY MEASURES,
BEST PRACTICES AND LESSONS LEARNED

4.1 POLICY INSTRUMENTS
Given the diversity of the UNECE region, this framework for best practice guidelines is designed to
serve as tool for exchanging information on the various paths available to achieve a common
objective of significantly increasing the uptake of RE in the UNECE region. In line with the bottomup approach, the following section briefly describes a range of RE policy instruments used to address
RE technical, structural, and social challenges and specific examples48 of supportive policy measures,
best practices, and lessons learned that reflect opportunities to accelerate RE uptake. For consistency,
examples are organized by relevant policy instruments and sub-divided into technical, structural, and
social dimensions (Figure 7-9).
Although with varying objectives, there are a variety of policy instruments that support RE. Research
and development (R&D) policy support for RE technology innovation and the broader components of
the RE industry brings the critical solutions needed to build a next-generation energy system to the
forefront. Regulations and standards may support RE directly or indirectly. Direct regulations and
standards generally aim to increase the demand for RE or remove non-economic barriers. Indirect
regulations benefiting RE may target non-renewable power sources. For example, setting emission
restrictions or other performance standards for fossil-fuel power plants indirectly boosts RE uptake, as
well as designing policies that mitigate non-economic barrier such as lack of grid access.
Policy ‘quantity’ instruments are market-based tools design policies based on quota of RE production.
Quantity setting instruments are unique, since they allow the prices of incentive amounts to be
determined by the market. Two commonly implemented quantity instruments, which are often used in
tandem, are Renewable Portfolio Standards (RPS) and Renewable Energy Certificates (REC).
Renewable Portfolio Standards (also referred to as renewable electricity standards, renewable
obligations, mandated market shares), mandate a certain percentage of RE or absolute quantity of RE
capacity or generation at unspecified prices.
RECs are non-tangible, tradable commodities that represent proof that electricity was generated from
a RE resource (per MWh). Often times, RECs are used to increase the flexibility of RPS policy and
lower costs. RECs are supplied by RE producers and may be bought or sold with or without electricity
(bundles or unbundled respectively). The demand for RECs is from consumers and utilities. Through
voluntary markets, consumers can purchase RECs to demonstrate the use of clean electricity,
providing further incentives for RE producers. On the contrary, in the compliance market, electricity
distributors use RECS to meet the formal requirements of RPS policies, local and international
targets.

48

Policy mechanism introduced reflect best practices and success stories from IEA: World Bank: Energy Sector Strategies for Green
Growth modules and the authors on research.
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Government procurement is another tool that requires purchasing of RE, except this time the
responsibility is for national or sub-national governments. Procurement policies may leverage publicsector energy demand by requiring public facilities to meet a certain percentage of their demand with
RE, allowing public-sector to meet part of a requirement with on-site RE power generation, and/or
integrating governments into the RPS or REC schemes.
Price instruments, such as fiscal incentives and Feed-in Tariffs (FITs), other mechanisms used to
mature RE markets. Price instruments reduce costs and pricing-related impediments by establishing
favourable RE price regimes. By lowering costs of RE project construction and operation, fiscal
incentives increase the competitiveness between the RE and fossil fuel industry. A variety of fiscal
incentives exist, ranging from production/investment tax credits to public investment loans or grants.
Similarly, FITs are a form of unique form of fiscal incentives that may be used to accelerate RE
investments. FIT policy design typically include a preferential tariff, guaranteed purchase of
electricity produced over a significant period, and guaranteed access to the grid.
In addition to the traditional suite of policy tools for RE uptake, an emergence of next generation or
hybrid policy mechanisms have been implemented with great success. With the RE market and
political landscape changing rapidly, policies need to be able to adapt and still promote growth within
the RE sector. By pairing multiple existing policy instruments, these hybrid policies seek to49:





Diversify the investor as well as the scale of RE projects,
Adapt to markets where socket parity has been reached, or surpassed,
Integrate non-hydro RE technologies,
Guarantee premium for RE production while requiring interaction with the wholesale market
to increase price competitiveness.

Finally, international cooperation, particularly through data-sharing and national partnerships, may
contribute significantly to greening the energy sector. Policies designed to promote collaboration and
exchange of experience, whether lessons-learned or best practices, strengthen the impact of both
domestic and national RE strategies. Data-sharing, including methodological choices for indicators,
are further examples of effective capacity building through international cooperation policy
mechanisms.

49

NREL: “The Next Generation of Renewable Energy Policy”
(http://www.nrel.gov/docs/fy15osti/63149.pdf)
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4.2 CA
ASE STUDIIES
With couuntries seekiing to decreaase their depeendency of imported eneergy and incrrease energy security,
the desirre to diversiify energy portfolios
p
witth renewablee technologies has been observed within
w
the
UNECE
E Region. Beetween the years
y
2008–22012, the cum
mulative renewable enerrgy generatio
on within
the UNE
ECE Region increased frrom 405,0000 GWh to 704,000 GWh with an averrage increasee of 15%
year to year50. In orrder to sustaainably impleement renew
wable energy
y technologiees, UNECE member
states haave adopted a wide rangee of tried andd true policy mechanisms.
Two exaamples of theese policy mechanisms
m
aare feed-in taariffs (FITs) and competiitive tenderin
ng. These
policies incentivise the investmeent of renew
wable energy
y projects both large andd small. FITss provide
f renewable energy prooduction for a fixed amount of years . On the oth
her hand,
guaranteeed pricing for
competittive tenderinng solicits biids for a giv en amount of
o renewablee energy suppply or capaccity to be
construccted, and thoose who offeer the lowestt construction
n and operational costs aare generally
y selected
for conttracts. Withhin the UNE
ECE region,, 82% of member
m
statees utilize FIITs, and 36
6% offer
51
competittive tenderinng . The fo
ollowing are case studiess that highlig
ght the succeess of pairin
ng certain
policy m
mechanisms aimed
a
at incrreasing the uuptake of reneewable energ
gy technologgies.
2010 Un
nited Kingdoom Feed-In Tariffs Sch
heme
Since itss inception, the
t United Kingdom
K
(UK
K) has seen an
a incredible uptake of sm
mall scale, reenewable
energy ttechnologies. Solar photovoltaic (PV
V), in particu
ular have seeen the largesst uptake. In
n the first
1
year aloone (2010-20011) solar geeneration inccreased by more
m
than 50
00% . Moreoover, there have been
561,185 solar installlations with approximatel
a
ly 2,500 new
wly registered
d installationns per week. Figure 3
5
illustratees the succeess of the FIT
F scheme in the UK52
. Once the law was aadopted in 2011,
2
the
subsequent year obbserved a su
ubstantial inccrease, outp
pacing the predicted
p
moonthly uptak
ke in the
monthlyy number off installation
ns. Figure 4 depicts th
he dramatic increases iin solar PV
V energy
generation in 2011- 2012,
2
the years followingg the FIT im
mplementation
n.

Figure 3 : FIT Monthly Innstallations in UK
K

50

Compiledd from USEIA’s International Eneergy Statistics
(http://www
w.eia.gov/cfapps//ipdbproject/IEDIIndex3.cfm)
51
Renewabble Energy Policyy Network for the 21st Century: Reenewables 2014 Global
G
Status Rep
port
(http://www
w.ren21.net/ren211activities/globalstatusreport.aspx))
52
OFGEM Feed-in Tariff Annual
A
Report 201
13-2014
(https://ww
ww.ofgem.gov.ukk/ofgem-publicatiions/91945/feed-iintarifffitannualreeport20132014.pd
df)
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Figure 4:: UK Total Solar PV Generation, 2008-2012,
2
Comppiled from USEIA
A’s International Energy Statisticss Database

The 2010 FIT schem
me was enactted in order tto boost the use
u of small--scale, renew
wable and low
w-carbon
energy ttechnologies and to help meet the binnding target of 15% reneewable energgy use by 202
2053. The
scheme limits the total installed capacity to ffive megawaatt (MW) from solar phottovoltaic (PV
V), wind,
hydro, and anaerobbic digesterr technologiies with up
p to 10MW
W for comm
munity based
d energy
w also requirres accrediteed licensed electric
e
supplliers to pay for the geneeration of
producerrs54. The law
the reneewable and/oor low carbo
on energy to the supplierr. In addition
n, the UK sccheme is on
ne of few
“hybrid”” policy mecchanisms in which
w
suppoort transitionaal fossil fuels, specificallly combined heat and
power ffrom fossil sources.
s
The law stipulaates that if th
he energy su
upplier utilizzes up to thee capped
renewabble and low carbon techn
nologies, theey may inclu
ude up to tw
wo kilowatt oof fossil fuel derived
energy ssources55.
2011 Frrance Off-Shore Wind Tendering
T
The Freench tenderinng process created
c
an innvestment op
pportunity with
w predefinned policy goals
g
and
clear finnancial returnns that spurreed the innovvation and prrice competittiveness of w
wind farm in
ndustry in
France. The tenderinng process resulted
r
in thhe installed capacity of six gigawattts (GW) of off
o shore
wind power by the year
y 2020. The
T projects tthat were seleected will no
ot only contriibute to the reduction
r
nomic impactt to local com
mmunities ass well. Betweeen the two rounds
r
of
in GHG but will havve great econ
mately 16,000 jobs will be created over the neext decade ffor the consstruction,
tenderinng, approxim
installatiion, and maaintenance off the wind ffarms.56 In addition,
a
the French tenddering proceess offers
potential investors with
w clear risk
ks and returnns with the fo
ollowing adv
vantages57:

53

National Renewable Enerrgy Action Plan fo
or the United Kinngdom
(https://ww
ww.gov.uk/governnment/uploads/system/uploads/attaachment_data/filee/47871/25-nat-re
en-energy-action--plan.pdf)
54
UK Depaartment of Energyy & Climate Chan
nge Press Releasee: More commun
nity energy projec
cts to get support under Feed-in Taariffs
(https://ww
ww.gov.uk/governnment/news/moree-community-enerrgy-projects-to-g
get-support-under-feed-in-tariffs)
55
OFGEM Feed-in Tariff Sccheme, Fact Sheeet
( https://ww
ww.ofgem.gov.ukk/ofgem-publicatiions/85793/fitfacttsheet.pdf)
56
Areva Prress Release: Resuults of invitation to tender for offsshore wind farms: GDF SUEZ, ED
DP Renewables, N
Neoen Marine and AREVA
awarded Trréport and the Islees of Yeu and No
oirmoutier
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Gives security/visibility to investors: Guaranteed 20 year FIT with pre-defined adjustments.
Risks of non-construction significantly reduced due to pre-defined location determination.
Optimized project costs, which translates to electricity costs optimized.
One-stop-shop for administrative procedures and facilities work of relevant authorities.
Simplifies exchanges with a single operator for each site.

The 2011 French tendering program has proven to be a large success. The two stage competitive
tendering program was created in order to achieve six GW of off-shore wind capacity. These tenders
support France’s overall wind energy target of 25 GW by 2020 with 19 GW to be achieved onshore in
support of the Renewable Energy Directive goals set forth by the European Union to achieve 23%
renewable energy use by 202058.
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Figure 5: France Total Wind Generation, 2008-2012, Compiled from USEIA’s International Energy Statistics Database

Japan’s Improved FIT Policy Following the Fukushima Disaster
Following the tragic 2011 Fukushima Daiichi Nuclear Plant meltdown, residents of Japan lost
confidence in supporting nuclear energy. The aftermath saw a country where nearly 30% of the
energy consumed came from nuclear sources was eliminated following the meltdown. This significant
loss in energy supply was supplemented by Japan becoming the world’s largest importer of liquefied
natural gas, second largest importer of coal, and third largest in crude and other oil products59. This

http://www.areva.com/EN/news-10196/results-of-invitation-to-tender-for-offshore-wind-farms-gdf-suez-edp-renewables-neoen-marine-andareva-awarded-trport-and-the-isles-of-yeu-and-noirmoutier.html
57
Offshore Wind Support Policies, France
(http://iea-retd.org/wp-content/uploads/2012/10/14-Grenon-France-offshore-wind.pdf)
58
IEA Policies and Measures Database
(http://www.iea.org/policiesandmeasures/)
59
US EIA Japan Analysis
(http://www.eia.gov/countries/cab.cfm?fips=ja)
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60
newly foound dependdency on imp
ported energyy also led Jaapan’s energy
y prices to inncrease by 20-30%
2
.
With thee increased prices
p
and deecreased enerrgy security, rolling black
kout becamee common throughout
Japan. The need for cleaner energy deppendence an
nd affordabillity, lead riise to an ag
ggressive
movemeent named “ssetsuden” which in Japaanese translaates to “poweer saving”. Acting in solidarity,
Japanesee citizens woorked in offiices with ligghts off, rodee trains that ran slower, and homes that
t
used
less air cconditioning.

This syymbolic gestture resonatted loudly w
with Japaneese policym
makers and in responsee, passed
legislatioon that set ambitious
a
goals for increaased renewaable energy consumption
c
n targets. In 2012,
2
the
Innovatiive Strategy for Energy and Environnment set ren
newable eneergy targets tto be met by
y 203061.
Japan is seeking to produce
p
190 billion KWhh of their electricity from
m solar PV; thhis would bee an eight
fold incrrease from 2010 levels. In
I order to suupport this taarget, Japan overhauled ttheir 2009 FIIT policy
with inccreased prem
mium rates for
f renewablle energy prroducers. This resulted iin historical installed
capacityy increases inn distributed solar PV tecchnology as well as the largest
l
resideential solar market
m
in
62
the worlld . Figure 6 below show
ws the timelinne in which correlates the timing of tthe nuclear meltdown
m
and the popularity of the FIT measure annd how that translated to
t record inncreases in solar
s
PV
installatiions. From 2012-2014,
2
nearly
n
9 GW
W of solar PV
V capacity in
nstalled, moost of which occurred
633
during fi
fiscal year 20013-2014 witth 7.04 GW .

Figure 66: Japan vs. US soolar PV Deploym
ment
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m Prices”
w.nrel.gov/docs/ffy14osti/60419.pd
df)
(http://www
63
PV Magaazine: "Japan Insttalled 7 GW of so
olar capacity in laast fiscal year", Ju
une 19, 2014
http://www
w.pv-magazine.com/news/details/beitrag/japan-instaalled-7-gw-of-sollar-capacity-in-last-fiscal-year_100
00015475/#axzz3V
VyTvVuSN
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4.3 TE
ECHNICA
AL MATR
RIX OF S
SUPPORT
TIVE MEASURES
S
Figure 7 provides a menu of supportive
s
ppolicy measu
ures, best prractices andd lessons leaarned for
addressiing RE technnical challenges. The exaamples of su
upportive measures are caategorizes by
y type of
policy innstrument annd represent a collection of best practtice policies identified byy the IEA an
nd World
Bank, ass well as throough the authors’ researcch. A brief description
d
an
nd resource ffor more infformation
is providded for each measure. Th
he list of pollices are not meant to be exhaustive, but rather to
o provide
a prelim
minary assessm
ment for disccussion of sppecific opporrtunities with
hin the technnical dimension of RE
that mayy assist with accelerating uptake.

Linnk for Additional Informattion
https://www.gov.ukk/government/uploads/system//uploads/attachment_d
ata/file/267735/EM
MR__Update_on_Term
ms_for_the_Contract_for_Differrence_v8.pdf

htt
ttp://gcn.com/Articles/2014/1
10/16/Wind‐farm‐
modeling.aspx?Paage=1

htt
ttp://www.irena.org/Documen
ntDownloads/events/
2013/December/BBackground_Paper‐A.pdf
htt
ttp://cleantechnica.com/2012/06/03/germany‐to‐
expand‐power‐griid‐great‐for‐renewables/

htt
ttp://www.greentechmedia.co
om/articles/read/calif
ornias‐massive‐onn‐paper‐grid‐energy‐storage‐m
market

htt
ttp://www.eei.org/issuesandp
policy/generation/Net
Metering/Documeents/Straight%20Talk%20Abo
out%20Net%20Meteri
ng.pdf

htt
ttp://www.naruc.org/international/Documents/Sch
wartz_NARUC%200Black%20Sea%20Regulatory%
%20Initiative_Eng.pdf

http://www.narucc.org/international/program.ccfm?page=27

Figure 7: Technical Suppoortive Measures
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4.4 EC
CONOMIC MATRIX OF
O SUPPOR
RTIVE MEASURES
E
Figure 8 provides a menu of supportive
s
ppolicy measu
ures, best prractices andd lessons leaarned for
addressiing RE econoomic challen
nges. The exaamples of su
upportive meeasures are caategorized by type of
policy innstrument annd represent a collection of best practtice policies identified byy the IEA an
nd World
Bank, ass well as throough the authors’ researcch. A brief description
d
an
nd resource ffor more infformation
is providded for each measure. Th
he list of pollices are not meant to be exhaustive, but rather to
o provide
a prelim
minary assesssment for discussion of specific opp
portunities within
w
the stru
ructural dimeension of
RE that may assist with
w acceleratting uptake.

Link for Additional Inform
mation
http://cleantechnica.com/2012/03//26/denmarkrenewa
able-energy-wind-2020-35-ppercent/

http://cleantechnica.com/2008/07//07/90-ofisraeli-homes-solar-hot-water-equuipped/

http://ww
ww.renewableenergyworld.com
m/rea/news/articl
e/2013/08/azerbaijan-aims-to-boost-ouutput-ofrenewable-energy

http://w
www.bloomberg.com/news/aarticles/201310-11/ffracking-ban-upheld-by-frennch-court-ashttp://ww
ww.dbresearch.com/PROD/DBBR_INTERNET_
ENROD
D/PROD0000000000294376/Thhe+German+Fe
edIn+Ta
ariff%3A+Recent+Policy+Channges.pdf

http://e
english.rvo.nl/sites/default/filles/2013/11/En
glish_b
brochure_SDE+_2013_(kleuur_version)_0.
http://w
www.ifc.org/wps/wcm/conneect/RegProject
s_Ext_
_Content/ifc_external_corpoorate_site/hom
e-rrep

http://w
www.bbc.com/news/businesss-27759217

http://th
heenergycollective.com/jesssejenkins/196
881/offfshore-wind-energy-developpment-newmaryland-legislation
http://w
www.jamestown.org/program
ms/edm/single/
?tx_ttnews%5Btt_news%5D=400559&cHash=79
26dcc7
75e445edef6f1ff0f4e1566e00#.VFt2FfnF90

http://w
www.energimyndigheten.se/e
/en/Sustainabili
ty/The-electricity-certificate-system
m/

Figure 8:: Economic Suppportive Measures
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www.jamestown.org/program
ms/edm/single/
?tx_ttn
news%5Btt_news%5D=400059&cHash=79
26dcc75e445edef6f1ff0f4e1566e00#.VFt2FfnF90
w

4.5. POLICY OVERVIEW FOR THE UNECE REGION

Feed‐in Tariffs

Renewable Portfolio Standards

Net Metering

Biofuels Mandates

Heat Mandate

Public Competitve Tendering
(Auctioning)

Tradeable Renewable Energy Credits

Capital subsidy/grants/rebates

Investment/production tax credit

Energy Production Payment

Public investments/loans/grants/R&D

Fiscal Incentives & Public Financing

Renewable Energy Strategy or Plan

UNECE Member States

Regulatory Mechanisms

Renewable Energy Targets

National

50
89%

50
89%

46
82%

16
29%

15
27%

32
57%

8
14%

20
36%

23
41%

40
71%

25
45%

12
21%

41
73%

Albania
Andorra
Armenia
Austria
Azerbaijan
Belarus
Belgium
Bosnia and Herzegovina
Bulgaria
Canada
Croatia
Cyprus
Czech Republic
Denmark
Estonia
Finland
France
Georgia
Germany
Greece
Hungary
Iceland
Ireland
Israel
Italy
Kazakhstan
Kyrgyzstan
Latvia
Liechtenstein
Lithuania
Luxembourg
Malta
Moldova
Monaco
Montenegro
Netherlands
Norway
Poland
Portugal
Romania
Russian Federation
San Marino
Serbia
Slovakia
Slovenia
Spain
Sweden
Switzerland
Tajikistan
The former Yugoslav Republic
of Macedonia
Turkey
Turkmenistan
UK and Northern Ireland
Ukraine
United States of America
Uzbekistan
Total
Percent of ECE

No Policies in Place

Policies in Place

Subnational

Source: Compiled from REN21 Global Status Report, REN21 Map, IEA Policy and Measures Database, &
UN Publications
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4.6 SO
OCIAL MATRIX
A
OF SUPPORTIV
VE MEASU
URES

Figure 9 provides a menu of supportive
s
ppolicy measu
ures, best prractices andd lessons leaarned for
addressiing RE sociaal challengess. The exam
mples of supp
portive measures are caategorizes by
y type of
policy innstrument annd represent a collection of best practtice policies identified byy the IEA an
nd World
64
Bank, aas well as through thee authors’ rresearch. A brief desccription andd resource for
f more
informattion is providded for each measure. Thhe list of poliices are not meant
m
to be eexhaustive, but
b rather
to proviide a prelim
minary assesssment for discussion of specific opportunitiees within th
he social
dimensioon of RE thaat may assist with accelerrating uptakee.

Lin
nk for Additional Inform
rmation
http://ww
ww.iea.org/media/workshopps/2013/decisi
ons/10N
NationalEnergyStrategyandIInfluencingBe
haviourH
HenriettaCsato pdf

http://ww
ww.upm.es/observatorio/vi/iindex.jsp?pag
eac=actividad.jsp&id_actividad=1088683

http://energy.gov/eere/education/ennergyliteracy-essential-principles-and-funndamentalconcepts-energy-education

http://ww
ww.euenergycentre.org/

Figure 9: Social Supportiive Measures
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5. THE ROLE OF UNECE
In light of the technical challenges set forth above, UNECE Member States will gain from a
mechanism developed by GERE that allow the exchange of information, best practices and lessons
learned and subsequently address the most relevant obstacles with targeted activities. Promoting
active engagement of member States in the international data collection process is important for
filling data gaps and improving the quality of existing RE databases. Since clarification on how to
gauge the sustainability of a RE technology is critical for RE policy targets, it will likewise be
important for member States, through both the GERE and the Expert Group on Resource
Classification, to work towards establishing universal RE terminology and enhance the gathering and
dissemination of information on renewable energy resource potential. The inadequate information at
the RE project level presents an opportunity for collaboration with technical committees, private
sector, and academia to assist in further investigating and improving capacity RE technology capacity
factors in the UNECE region. Finally, collaboration with renewable energy technology standard
setting organizations such as the ISO and IEC would assist with establishing appropriate normative
instruments (including standards as needed) to streamline know-how of optimal RE terminology,
project design, and RE power integration.
Instrumentally, GERE will create a best practice task force trying to represent all countries and
stakeholders views in its composition to assess the most relevant challenges and effective policy
measures within the technical, structural, and social renewable energy dimensions and indicating
possible direction of work and ways to respond to key needs with ad hoc capacity building activities
and dedicated advisory services in a demand-driven basis.
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6. CONCLUSIONS AND RECOMMENDATIONS
This paper has demonstrated that increasing RE uptake within the UNECE region will require
decision makers to develop hybrid policy and technology packages that are best suited for their
national circumstances. Hybrid or ‘new generation’ policies are emerging throughout the world and
many have been created or adopted within the UNECE region. Through past successes and failures
these new mechanisms have created scenario that minimize political and investment risk while
maximizing fiscal and environmental returns. Likewise, analysing energy landscape of individual
countries, it becomes apparent that renewable energy transition requires multifaceted and strategic
approach that will bridge government policy, technological innovation and financial investments.
Enhanced integration of renewable energy to the system is the way towards development of low
carbon energy system.
There is no ‘one size fits all’ when it comes to policy and technology pairing; thus, meaningful
evaluation of the three key dimensions outlined in this paper (social, technological, and structural)
will allow for the most appropriate RE solution. The case studies outlined in this paper illustrated
examples of tools that fostered the accelerated uptake of RE by establishing favourable policies that
promoted the market development of RE technologies in both large and small scale. Intiating the
exchange of best practices and policies,and with ample opportunity reminaing for RE development,
the UNECE region is in a favourable position to standardize and lead the world in RE deployment.
Further recommendations for policy makers would need to be developed during and after discussions
at the annual GERE meeting in a continous process of exchange of information.
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ANNEX I
Legal and regulatory framework
Key legal and regulatory documents in support of renewable energy for UNECE member States

Albania

Renewable Energy Law (2013); Law on Power Sector (2003, amended in 2009); New tariff
methodology for small hydro plants (2007); Law on Heat Savings in Buildings (2002)

Andorra

Armenia

Austria

Azerbaijan

Belarus

Belgium

Bosnia and
Herzegovina

Bulgaria

Scaling Up Renewable Energy Program for Armenia (SREP Armenia) (2014); The Law on
Changes and Amendments to The Energy Law of RA (2013); The Strategic Development
Program of Hydro energy Sector of the Republic of Armenia (2011); The Action Plan of the
Government of Republic of Armenia Aimed at the Implementation of the National Program
on Energy Saving and Renewable Energy of Republic of Armenia (2010); Energy Saving and
Renewable Energy Law (2004); Energy Law (2001)
Investment Subsidy for Large Solar Thermal Plants (2013); Investment Subsidy for Solar PV
installations <5kWpeak (PV/BIPV 2013) (2013); Energy "Ökostromverordnung" (feed-in
tariffs) (2012); "Klimaschutzgesets KSG" (law on climate protection) (2011); Combined Heat
and Power Law (2009); Climate and Energy Fund (2007, amended in 2009); Amendment to
the Mineral Oil Tax and the Fuel Ordinance (2004); Green Electricity Act (2002, amended in
2009, 2010 and 2012); Federal Environment Fund (2001); Eco-Plants FIT (2001); Renewable
Energy Targets (2000)
RES targets adopted (2013); Rules of issuing Special Permission to Activity Concerning
Alternative and RES (2010); State Agency on Alternative and RES established (2009)
National Program of Local and Renewable Energy Sources Development (2011); National
Energy Saving Programme 2011-2015 (2011); Law on Renewable Energy Sources (2011);
Decree on biofuel product norms (2011);Tax relief for renewable energy investors (2009);
FIT for RES-E (1994, revised in 2011)
Decree on wood pellets for non-industrial heating appliances (2011); Decree on biofuel
product norms (2011); Royal decree on energy efficiency and emissions of solid fuels heating
appliances (2011); National Renewable Energy Action Plan (NREAP) (2010); Federal level:
Law on obligation for the incorporation of biofuels in fossil fuels (2009); Excise Tax
Reduction for Biofuels (2006); Offshore Domanial Concessions for Wind and Ocean Energy
Production (2004); Green Certificate Scheme (2003); Tax deductions for investments in
energy efficiency and renewable energy (2003); Royal Decree on the Introduction of
Mechanisms Promoting Renewable Electricity Generation (2002); National Green Certificate
Scheme (2001); Access to the Grid (Renewables and CHP) (2000); RUE/Electricity
Generation Fund (1996); Tax Deduction for investments in energy efficiency & renewable
energy by enterprises (1992); Provincial level (Flanders, Wallonia, Brussels region etc.):
grants for solar PV and solar thermal, ecological investment subsidies, RE in tertiary sector
buildings, grants for small-scale heat production, RE investment subsidies, Green Certificate
Schemes, demonstration projects, technology subsidies) (1990-2014)
Law on Renewable Energy and Efficient Cogeneration (2013. amended in 2014); Law on
Electricity in the Federation (FBiH) 2013); Rulebook on incentives for generation of
electricity from renewables and efficient co-generation (RS) (2012); FIT for electricity from
renewables and cogeneration (RS) (2012); Decree on generation and consumption of
electricity from renewables and cogeneration (RS) (2011); Regulation on the use of
renewables and cogeneration (RS) (2010); Energy Law (RS) (2009); Electricity Law (RS)
(2008, amended in 2009 and 2011); Connection rules (2008)
Energy Act (2013); Energy from Renewable Sources Act (2012); FIT for electricity from
renewable sources (2011); Renewable and Alternative Energy Sources and Biofuels Act
(2007); Energy Act (2003)
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Canada

Clean Energy Fund (2009); Ontario FIT Programme (2009); ecoENERGY for Biofuels BIll
(2008); Accelerated Capital Cost Allowance (2007); NextGen Biofuels Fund (2007); Green
Municipal Fund (2001); Canadian Renewable Conservation Expenses (1996)

Croatia

Energy Act (2012); Tariff system for the production of electricity from renewables and
cogeneration (2012), Ordinance on the Use of Renewable Energy Sources and Cogeneration
(2007); Environmental protection Act (2007); Regulation on the Minimum Share of
Electricity Produced from RES and Cogeneration whose Production is Incentivised (2007);
Electricity Market Act (2004); Environmental Protection and Energy Efficiency Fund (2003);
Regulation on incentive fees to promote electricity production from renewables and
cogeneration (2001, amended in 2011)

Cyprus

Law for the Promotion of Renewable Energy and Energy Efficiency in Public Consumption
(2012); Support scheme for renewable electricity generation and energy savings (2009); Tax
exemptions for biofuels (2005); New Grant Scheme (2004 ,amended in 2006); Law regulating
the electricity market (2003); Law no. 33 on the Promotion of Renewable Energy and Energy
Efficiency (2003)

Czech Republic

Denmark

Green Investment Scheme: NEW GREEN SAVINGS 2014+ (2014); National Renewable
Action Plan (NREAP) (2010); Sustainable Use of Energy Sources Green Investment Scheme
(2009); Biofuels Blending Requirements (2007); Act on the Promotion of the Use of
Renewables Energy Sources (2005, amended in 2006 and 2011); Tax exemption for
renewable energy use (2005); Promotion of crops for energy use (2004); Excise tax
exemptions for biofuels (2004); Bill on Promotion of Power and Heat Generation from
Renewable Energy Sources (2003); Energy Management Act (2001, amended in 2006 and
2010); New Energy Act (2001); Subsidies for biodiesel production (1999)
Danish Energy Agreement for 2012-2020 (2012); Regulation on Net-Metering for the
Producers of Electricity for Own Needs (2012); Promotion of Renewable Energy Act (2009),
Feed-in premium tariffs for renewable power (2009); Subsidies for Renewable Electricity
Generation (2004), New Rules for Payment of Green Electricity (2001), Net Metering for
Small-Scale PV (1998), Carbon Tax / Green Tax System (1999), Wind Energy Co-operative
Tax Incentive (1997)

Estonia

Support to investments in wind energy (2010); Electricity Market Act (2003, amended in
2007); Green Certificates System (2001); Energy Act (1998)

Finland

FIT for electricity from wind, biogas and wood chips (2010); Decree on Notification of the
Origin of Electricity (2005); Energy Grants for Residential Buildings (2003); Energy Aid
Scheme (1999); VAT Reduction (1999); Tax subsidies for renewable electricity (1997,
modified in 2007)

France

Offshore wind tendering mechanism (2011); Renewable Energy FIT: Biomass (2009);
Flexible depreciation scheme (2003); New Energy Technologies Demonstration Fund (2008);
Renewable Energy FIT: Hydropower IV (2007); Renewable Energy FIT IIII (2006); Tax
Credit for Energy Saving and RE Equipment (2005); Renewable Energy FIT II (2002);
Electricity Law 2000 (2000); Tax Credit for Renewable Energy in New Buildings (2000);
Reduced VAT for Residential Renewable Energy Equipment (1999); Renewable Energy
Purchasing Conditions (1999)

FYR of
Macedonia

Energy Law (2006, amended in 2008, 2011, 2013, new amendments in progress); FIT (2007,
amended in 2008 and 2010)

Georgia
Germany

CHP Agreements with Industry (Vereinbarung zwischen der Regierung der Bundesrepublik
Deutschland und der deutschen Wirtschaft zur Steigerung der Energieeffizienz) (2012); Law
on Energy and Climate Fund (2011); "Energy of the Future" monitoring process (2011); KfW
Programme Offshore Wind Energy (2011); National Energy Action Plan (NREAP) (2010);
Biofuels Quota Act (2010) Energy Concept (2010);KfW Renewable Energies Programme
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(KfW-Programm Erneuerbare Energien (2009); KfW-Programme Energy-Efficient
Rehabilitation (Energieeffizient Sanieren) (2009); Renewable Energies Heat Act
(EEWärmeG) (2009); Climate Legislation Package Enacted under the Integrated Climate
Change and Energy Programme (2008); Integrated Climate Change and Energy Programme
(2007)
Hungary

Certification of origin from high efficiency cogeneration or renewable energy (2013); Green
Investment System (2009); Green Investment System (2009); Electricity Act 2007 and Green
Certificates Scheme (2008); Excise tax exemption for biofuels (2007); Electricity Act
(2005); Government resolution on the use of biofuels (2004); FIT (2003)

Iceland

Act on the Guarantee of Origin of Renewable Electricity (2008, amended in 2010); Electricity
Act (2003); Regulation on the National Energy Fund (2003); Act on the National Energy
Authority (2003)

Ireland

Statutory Instrument 147 (2011); Biofuels Origination Scheme (2010); Renewable Energy
FIT (2005); Greener Homes Scheme (2005, updated in 2007); Sustainable Energy Act (2002);
Tax relief for renewable energy investments (1998)

Israel

FIT for solar PV and wind electricity (2009, amended in 2011); State subsidy for electricity
generation from wind and solar PV (2004); Incentives for renewable electricity generation
(2002)

Italy

Kazakhstan
Kyrgyzstan

Latvia

Lithuania

Decree on the Cut of Incentives for Photovoltaic Plants (Spalma Incentivi) (2014);
Biomethane subsidies (2014); New support scheme for renewable heat from small
installations (2013); National Energy Strategy (2013); New Support Scheme for Non-PV
Renewable Power (2013), 5th Revision of "Conto Energia" Support Scheme for PV (2012);
"All inclusive" FIT for Small Renewable Power Plants (2008); Biodiesel aid scheme quotas
(2008); "55%" fiscal support scheme for small renewable heat installations (2007); Kyoto
Rotation Fund (2006); "Conto Energia" feed-in premium for photovoltaic systems (2005);
Introduction of the White Certificates System for renewable heat and energy efficiency
installations (2001); Introduction of the Green Certificates System (1999); Carbon Tax (1999)
Green Energy Concept 2013 (2013); Law 166-IV amending existing laws to support
renewables (2009); Law on the Use of Renewable Energy Sources (2009); Decree on the
transition to sustainable energy development (2006)
Regulation on small hydro power plants (2009); Law on Renewable Energy (2008)
Regulation on the Production of Renewable Electricity and the Procedures to Determine the
Prices (2010); Regulations Regarding Electricity Production and Price Determination upon
Production of Electricity in Cogeneration (2009); Climate Change Financial Instrument
(2009); Biofuel Quota (2009); Electricity Tax Exemption (2007); Reduction of excise duty
for biodiesel (2007); Guidelines for Use of Renewable Energy 2006-2013 (2006); Mandatory
admixture of biofuel (2005); Financial support quotas for biofuel (2005); Electricity Market
Law (2005); Law on Energy (1998)
FIT for Electricity Produced from RES (2013); Resolution of the FIT for Electricity produced
from RES (2013); The promotion rules for energy production from RES (2012); Law on
Energy from Renewable Sources (2011); Law on Financial Instruments for Climate Change
Management (2009); Law on the Heat Sector (2003); Pollution Tax (2002); Law on Energy
(2002); Tax exemptions for biofuels (2001); Law on Electricity (2000, amended in 2013);
Law on biofuel, biofuels in transport and bio-oils (2000, amended in 2009)

Liechtenstein

Luxembourg

Financial aid programme for energy savings and renewable energy in housing (2013);
National plan for near zero energy buildings (2013); Energy performance requirements for
residential buildings 2012-2020 (2012); Act on production, remuneration and
commercialisation of biogas introducing feed-in tariff (Règlement du 15 décembre 2011)
(2011); National Renewable Action Plan (NREAP) (2010); Grants for energy efficiency and
renewable energy investments (2010); Compensation mechanism for renewable electricity
(2010); Feed-in tariffs for renewable energy and cogeneration (Règlement du 12 février 2008
et du 23 novembre 2012) (2008)
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Malta

National Energy Policy (2012); Plug in vehicles (2012); Biofuel substitution obligation
(2011); Capital grants for solar and wind (2006, amended in 2009); Biomass content of
biodiesel exempted from excise tax (2005); FIT for solar energy (2004, amended in 2010);
Use of Biofuels for Transport Regulations (2004, amended in 2012); Malta Resources
Authority Act (2000)

Monaco
Montenegro

Energy Law (2010); Comprehensive regulatory framework for RE established (2011); FIT
(2011) - all documents currently under revision

Netherlands

Support Scheme for Solar Panels (2011); Guarantee Scheme for Geothermal Energy (2009);
Transport Biofuels Act (2007); Energy Tax Regime (2005); FIT (2003, amended in 2008 and
2011); Energy Premium (EPR) and Energy Performance Advice (EPA) (2001); Renewables
for Government Buildings (2001); Green Certificate Trading (2001); Regulatory Energy Tax
(1996); Green Funds (1995)

Norway

Enova investment aids (2013); Renewable Heat Production (2013); Norway-Sweden Green
Certificates Scheme (2012); Enova and Energy Fund established (2002); Offshore Energy Act
(2010); Energy taxes and CO2-tax (1999)

Poland

Portugal

BOCIAN - support for distributed renewable energy sources (2014); PROSUMER programme supporting deployment of RES microinstallation (2014); Elimination of low
emission sources through support of energy efficiency and development of dispersed
renewable energy sources. Part 1) pilot program KAWKA (2013); Biofuels targets 20132018 (2013); Regulation on funding of activities related to the production of biocomponents, liquid biofuels or other renewable fuels and their usage in transport (2013);
Order on the Quota Obligation (2012); Green Investment Scheme (2009); Bio-Components
and Liquid Biofuels Act (2006); Obligation for Power Purchase from Renewable Sources
(2005, amended in 2008 and 2012); Tax exemptions for renewable electricity (2002); Energy
Law (2007, amended in 2002, 2005, 2007 and 2010)
Feed-in tariffs for micro and mini generation for 2014 (2014); Micro-generation Law (2010,
amended in 2011); Solar Thermal Incentive Scheme (2009); Wave Energy Pilot Zone (2008);
Biodiesel Blending Requirement (2009); Biodiesel tax exemption (2009); Biofuels Law
(2006, amended in 2008); New FIT for Renewables (2001, amended in 2005, 2007 and
2013); Promotion of hydro and wind projects (Decree-Law no. 69/2000) (2000); Tax
Reduction for Renewable Energy Equipment (1999)

Republic of
Moldova

Draft Law on Promotion of Energy from Renewable Sources in Parliament discussion (2014);
Law on Electricity (2009,amended in 2014); Law on Natural gas (2010, amended in 2014);
Heat Law (2014)

Romania

Biofuel Quota (2011); Decree 22/2008 promoting the final consumption of renewable energy
sources (2008); Law establishing a system for the promotion of renewable electricity (2008,
amended in 2011 and 2012); Energy performance of buildings Law (2007); Electricity Law
(2003, amended in 2007 and 2012); Law on the Environmental Fund (2000)

Russian
Federation

Decree 449 (2013); Resolution 850 (2010); Federal Law Introducing the Capacity-Based
Scheme (2010); Renewable Energy Target (2009); Decree 426 on Qualifying a Renewable
Electricity Generating Facility (2008); Law on Electricity Industry amended to introduce the
Electricity Premium Scheme (2007)

San Marino

Serbia

National Renewable Energy Action Plan (NREAP) (2013); FIT for renewable energy sources
and CHP generation (2009, amended in 2013); Decree on the Requirements for obtaining the
Status of Privileged Power Producer (2009, amended in 2013); Energy Law (2004, amended
in 2011 and 2012)
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Slovak
Republic

Concept of development of electricity generation from small renewable energy sources in
Slovakia (I. Stage) (2013); Act on Energy and amendments to certain acts (No. 251/2012)
(2013); Act 136/2011 on the promotion of the renewable energy and highly efficient
cogeneration (2011); Act 309/2009 on Support of Renewable Energy Sources and High
Efficiency CHP (2009, amended in 2010 and 2011); Excise Tax Exemption for Renewable
Electricity (2008); Minimum biofuel requirements (2007); FIT for renewable energy (2005,
updated yearly); Act 656/2005 on Energy and Amendments (2005); Excise tax exemption for
biofuels (2004, amended in 2007); Act on Regulation in Network Industries (2001, amended
in 2007)

Slovenia

Decree on Green Public Procurement (RS 102/2011) (2011); Energy Act (2010, amended in
2013); Decree on the support for Electricity Generated from Renewable Energy Sources
(2009); Promotion of the Use of Biofuels and Other Renewable Fuels for the Propulsion of
Motor Vehicles (2007); Tax exemptions for liquid biofuels (2004); FIT and Premiums
(2002); Eco-Fund (2000); Energy Act (1999)

Spain

Sweden

Switzerland

Tajikistan

Turkey

Royal Decree Law 24/2013 on the Electricity Sector (2014); Royal Decree Law 9/2013 on
urgent measures to guarantee financial stability in the electricity system (2013); Law 15/2012
on tax policy aimed at energy sustainability (2013); Royal Decree Law 1/2012 revocation of
public financial support for new electricity plants from renewable energy sources, waste and
CHP (2012); Sustainable Economy Law (2011); Mandatory Biofuel Content in transportation
fuels (Royal Decree 459/2011) (2011); Regulation on small power plants connection to the
electricity grid (Royal Decree 1699/2011) (2011); New Regulatory Framework for
Administrative Procedures for RE Facilities (Royal Decree Law 6/2009) (2009); Royal
Decree 1578/2008 on PV Electricity Price (2008); Law 12/2007 and Mandatory Biofuel
Requirement (2007-2008, amended in 2011); Royal Decree 661/2007 (2007); Royal Decree
314/2006 on technical Building Code (2006); Royal Decree 436/2004 (2004); Royal Decree
2818/1998); Law 54/1997 on the Electricity Sector (1997); Royal Decree 2366/1994 on FIT
(1994, amended in 1998, 2000, 2004, 2007, 2009, 2010 and 2012)
Sweden-Norway Green Certificates Scheme (2012); Electricity Certificates Act (2011); Act
on Sustainability Criteria for Biofuels and Bioliquids (2010); Support for the development
and implementation of biogas technologies (2009); Support for the installation of solar panels
(2009); Grants for Residential Heating Conversion (1006); Green Certificate Scheme (2003);
Support for Small Scale Electricity Production (2000); Guaranteed Power Purchase Contracts
(1997); Environmental Bonus for Wind Power (1994, regularly amended); Tax exemptions
for renewable electricity (1994)
Action plan for coordinated energy research (2013); FIT for RES (2009); Risk Guarantee
Scheme for Geothermal Power Projects (2008); Mineral Oil Tax Exemption for Biofuels
fulfilling sustainability criteria (2008); Electricity Supply Act (2007); Nature Made
Labelling Scheme (2000); Federal Law on the Reduction of CO2 (1999); Energy Act (1999)
Law on the use of renewable energy (2010); Law on Power Engineering (2000, amended in
2005); Order no. 267 on Development of Small Power Engineering (1997); Tax exemptions
for small hydro plants (1992)
Regulation on the Promotion of Renewables and the Certification of their Origin updated
(2011); Renewable Energy Law 2010 (2011); FIT (2008); Law 5686 on Geothermal
Resources (2007); Renewable Electricity Law (No. 5346) 2005); Electricity Market Licensing
Regulation (2001)

Ukraine

National Renewable Energy Action Plan (NREAP) (2014); Law on Promotion of Biological
Fuels Production and Use (2009); FIT (2009, amended in 2013); VAT and customs duties
exemptions for renewable energy equipment (2008); Law on Combined Heat and Power
(Cogeneration) and Waste Energy Potential (2005); Presidential Decree on the production of
fuels from biomaterials (2003); Law on Alternative Energy Sources (2003); Law on
Alternative Liquids and Gaseous Fuels (2000, revised in 2009 and 2012)

United
Kingdom

Renewable Heat Incentive (2011); Energy Act (2010); FIT for Renewable Electricity (2010);
Renewable Transport Fuels Obligation (2008); Energy Act (2008, amended in 2010); Climate
Change Act (2008); Environmental Transformation Fund (2007); Climate Change and
Sustainable Energy Act (2006); Scottish Biomass Support Scheme (2006); Marine Research
Development Fund (2005); Renewable Energy Guarantees of Origin (2003); Renewables
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Obligation (2002, last amended in 2009); Preferential Tax Regimes for Biofuels (2002, last
amended in 2008); Bio-Energy Capital Grants Scheme (2002); Offshore Wind Capital Grants
Scheme (2002); Bio-energy capital Grants Scheme (2002); Climate Change Levy (2001)

United States
of America

Uzbekistan

Appropriations for Clean Energy under the American Recovery and Reinvestment Act
(2009); Cellulosic Biofuel Producer Tax Credit (2009); Grants for Production of Advanced
Biofuels (2008); Energy Independence and Security Act (2008); Food, Conservation and
Energy Act (2008); Residential Renewable Energy Tax Credit (2006, amended in 2008 and
2009); Farm Security and Rural Investment Act (2002); Federal Renewable Electricity
Production Tax Credit (1992, last updated in 2013); Federal Business Investment Tax Credit
(1992, last updated in 2009)
The Programme for Development and Reconstruction of Generating Facilities 2010 of SSC
Uzbekenergo and the Scheme of Energy System Development 2020 (electricity and heat
cogeneration) (2010), Law on Rational Energy Utilisation amended (2003); Decree 476 on
the development of hydro energy (1995)

Main sources: IRENA Renewable Energy Country Profiles, IEA/IRENA Policies and Measures Database, EC and EFTA member countries
legislation related to RE.
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ANNEX II.
Template on policies, instruments, legal framework and targets by renewable energy technology by country
CURRENT (YEAR)

Country X

Policies

Enforcement
Measures for
Non‐
Compliance?

Best Practices

Dedicated
Funds for
RE

PROJECTED (YEAR)
Examples
of RE
Investment
and
Training

% of
Overall
Energy
Mix

Anticipated
Policy Goals

Areas to
Improve
Practices/Seek
Additional
Expertise

Anticipated
Budgetary
Increases

Target
%
Energy
Mix by
2030*

Recommendations

Solar

Hydropower

Wind

Geothermal

Ocean Energy

Bioenergy

**Should meet SE4ALL Targets
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ANNEX III.
Template for Country Case Studies by Technologies
Case Study/ Best Practice/ Project Name:

Description (type of renewable energy65, approach, objectives, business purposes, total cost,
components, outputs, phases, duration, benefits; transition impact; technical cooperation for studies,
design, etc.):

Organizations involved and their roles (contact persons, phone, fax, email address, Home page, for
sponsors, main shareholders, borrowers, guarantors, government agencies, financial sources,
consultants, contractors, suppliers, main users, etc.):

65

Solar PV (Distributed), Solar PV (Utility Scale) Concentrating Solar Power, Thin-Film PV, Solar Hot Water, Micro Hydro, Conventional
Hydro, Micro-Grids, Onshore Wind, Offshore Wind, Geothermal, Tidal, Waste-to-Energy, Biogas, Biofuel

40

Sources of finance

Type of instrument

Amount

Financial institutions (sources of finance) full names and details (addresses)

Country
Name, Title
Organization
Telephone
Email
Web
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GLOSSARY

Feed-in Tariff (FIT) – The basic for of feed-in policies. A guaranteed minimum price (tariff) per unit
(normally kWh or MWh) is guaranteed over a stated fixed-term period when electricity can be sold
and fed into the electricity network, normally with priority.
Capital Subsidy – A subsidy that covers a share pf the upfront capital cost of an asset (such as solar
water heater). These include, for example, consumer grants, rebates, or one-time payments by a
utility, government agency, or government-owned bank.
Net-Metering – A regulated arrangement in which utility customers who have installed their own
generating systems pay only the net electricity delivered from the utility (total consumption minus onsite self-generation). A variation that employs two meters with differing tariffs for purchasing
electricity and exporting excess electricity off-site is called “net-billing”.
Production Tax Credit – A taxation measure that provides the investor or owner of a qualifying
property or facility with an annual tax credit based on the amount of renewable energy (electricity,
heat, or biofuel) generated by that facility.
Public Competitive Bidding (Auction) – A procurement mechanism by which public authorities
solicit bids for a given amount of renewable energy supply or capacity, generally based on price.
Sellers offer the lowest price that they would be willing to accept, but typically at prices about
standard market levels.
Investment Tax Credit – A taxation measure that allows investments in renewable energy to be fully
or partially deducted from the tax obligations or income of a project developer, industry, building
owner, etc.
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